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EDITORIAL

El arte como terapia en salud psicofisica
Art as therapy in psychophysical health

M? Tedfila Vicente Herrero ©
Medico especialista en Medicina del Trabajo

g

De la Salud a la Enfermedad. Imagen cedida por Francisca Lita. Plumilla, 60 x 50 cm (1997).

La Asociacion Britanica de Terapeutas de Arte define
la terapia artistica como una forma de psicoterapia que
utiliza los medios artisticos como su principal modo
de comunicacion. Ajustandose a esta definicion, la
terapia artistica permite a los individuos utilizar el arte
para expresarse creativamente y comunicarse de
manera diferente con ellos mismos, con los demas y
con su realidad.

En el Reino Unido existen actualmente varios
proyectos que ofrece Arts on FPrescription para
personas con problemas de salud mental vy
aislamiento social. El objetivo de estos programas no
es sustituir las terapias convencionales, sino actuar
como complemento, ayudando a las personas en su
recuperacion a través de la creatividad y aumentando
el compromiso social.

El término arte incluye una amplia gama de actividades
que en este caso en concreto se enfocan o dirigen
para que la creacion artistica actle como un medio
de apoyo que facilite cambios positivos en la salud
tanto individual como colectiva. Sin embargo, resulta
complejo medir el impacto que el arte como terapia
tiene sobre la salud, a pesar de que su uso cada vez
mas extendido indica que la expresion artistica puede
contribuir a resolver problemas evidenciables en la
practica sanitaria y en la integracion social.

Las terapias mediante cualquier tipo de actividad creativa
tienen, cuando se enfocan hacia problemas de salud/
enfermedad, un objetivo de promocion del concepto
de salud global definido por la Organizacion Mundial de
la Salud: La salud es un estado de completo bienestar
fisico, mental y social, y no solamente la ausencia de
afecciones o enfermedades.

ACADEMIC JOURNAL OF HEALTH SCIENCES
2022/37 (2): 9-10
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El arte como terapia en salud psicofisica

Esta cita procede del Preambulo de la Constitucion de
la Organizacion Mundial de la Salud, adoptada por la
Conferencia Sanitaria Internacional, celebrada en Nueva
York del 19 de junio al 22 de julio de 1946 v firmada el 22
de julio de 1946 por los representantes de 61 Estados,
no habiéndose modificado desde 1948.

Ajustandose a ella, el arte facilita, o bien la curacion
tras una enfermedad de la esfera fisica o psiquica, o la
compatibilidad con una integracion social, yendo mas
alla en la busqueda de bienestar y cambios personales.

Todo esto es imposible si N0 se cuenta con personas
formadas en este campo, con una capacitacion y
unos estandares profesionales como los exigibles
a los terapeutas implicados en los entornos de la
atencion médica.

De forma tradicional, el uso del arte como herramienta
de apoyo en temas de salud se ha enfocado hacia
patologias cronicas, graves y especialmente en
las enfermedades psiquiatricas y en casos de
desarraigo social.
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Abstract

Cervical cancer is caused by the human papillomavirus (HPV). Pap smear is a test to diagnose cervical cancer in women. Up to
60% of deaths from cervical cancer have been identified by test. The purpose of this study was to investigate the prevalence of
this test and its associated parameters among females visiting health centers in Qom. In this study, 320 women with health records
who were referred to health centers in Qom in 2020 were chosen using a multistage random sample approach and inclusion
and exclusion criteria. A robust and reliable researcher-made questionnaire with demographic variables, awareness questions
and health belief model questions were developed. The data were finally analyzed by SPSS software with 0.05 significance level.
OQverall, %11.25 of the subjects regularly underwent Pap smear screening, %51.87 irregularly participated in cervical cancer
screening programs, and %36.88 did not undergo. Cervical cancer was not seen as a serious condition by the participants. Even
ladies who felt vulnerable attempted to conceal their feelings. As a result, while they had a low perception of susceptibility and the
severity of disease risk, they had a higher perception of barriers, which led to a lower level of Pap smear use.

Key words: Cervical cancer, Pap smear, human papillomavirus.

Resumen

El cancer de cuello uterino es causado por el virus del papiloma humano (VPH). La prueba de Papanicolaou es una prueba para
diagnosticar el cancer de cuello uterino en mujeres. Hasta el 60% de las muertes por cancer de cuello uterino se han identificado
mediante pruebas. El propdsito de este estudio fue investigar la prevalencia de esta prueba y sus parametros asociados entre
las mujeres que visitan los centros de salud en Qom. En este estudio, 320 mujeres con registros médicos que fueron remitidas a
centros de salud en Qom en 2020 fueron elegidas utilizando un enfoque de muestreo aleatorio de mlltiples etapas v criterios de
inclusion y exclusion. Se desarrolld un cuestionario robusto y confiable elaborado por investigadores con variables demogréficas,
preguntas de concienciacion y preguntas del modelo de creencias de salud. Los datos fueron finalmente analizados por el sof-
tware SPSS con un nivel de significancia de 0.05. En general, el 11,25% de los sujetos se sometieron con regularidad a la prueba
de Papanicolaou, el 51,87% participd de forma irregular en los programas de deteccion del cancer de cuello uterino vy el 36,88%
no se sometio. Los participantes no consideraron el cancer de cuello uterino como una afeccion grave. Incluso las mujeres que
se sentfan vulnerables intentaron ocultar sus sentimientos. Como resultado, aungue tenian una baja percepcion de susceptibilidad
y la gravedad del riesgo de enfermedad, tenian una mayor percepcion de las barreras, 1o que llevé a un menor nivel de uso de la
prueba de Papanicolaou.

Palabras clave: Cancer de cuello uterino, frotis de Papanicolaou, virus del papiloma humano.
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Introduction

Human papillomavirus (HPV) is sexually transmitted and
is common in young people. They are usually cleared by
the immune system. when high-risk types persist, they
can cause abnormal cervical cell. If at least two-thirds
of the surface layer of the cervix is affected, it can be
termed cervical precancerous lesions'. Precancerous
lesions can develop into cervical cancer after several
years. Not all people with precancerous lesions of the
cervix develop cervical cancer, but it is difficult to predict
who will develop the condition. There are a number of
different types of HPV that can cause precancerous
lesions and cervical cancer. HPV16 and HPV18 are
the most important high-risk types because they are
responsible for about 70% of cervical cancers in the
world. Prophylactic vaccination stimulates the production
of antibodies that protect against future HPV infections by
injecting HPV-like particles into the muscle.?

HPV viruses could be transmitted through sexual
intercourse if they came into touch with infected genital
skin, mucous membranes or body fluids. According
to their ability to cause cancer, human papillomavirus
genotypes are classed as high risk or low risk. HPV
6 and 11 which cause benign warts are the most
prevalent low-risk types. High risk HPV are associated
with development of cervical carcinoma (types 16,18,
31, 33, 45, 62, and 58)%4, Although there is no virus-
specific treatment for HPV infection, screening and
treatment for pre-invasive cervix illness is very effective
in avoiding cervical cancer progression®. Cervarix which
targets HPV types 16 and 18, was released in 2007 and
Gardasil 9 which targets HPV types 6, 11, 16, 18, 31,
33, 45, 562, and 58 was released in 2014, All of these
vaccines are meant to be given before sexual activity
begins, if at all possible®. According to current research,
the three approved HPV vaccinations have equivalent
effectiveness in preventing cervical cancer’. According
to a WHO position document on HPV vaccines
published in 2017, all countries should move forward
with nationwide HPV immunization. Several studies have
found that, despite the high prevalence of HPV, there
is a lack of information or erroneous perceptions about
the virus, even among informed people. Despite the
dangers of HPV, most women are unaware of them and
have never heard of the virus®,

There is evidence that when parents or young women
are fully informed on the dangers and advantages of HPV
vaccination, they are more likely to accept it®. Knowledge
and attitudes about HPV infection and vaccines will have
a significant impact on the outcome of a cervical cancer
immunization campaign'®.As a result, we conducted a
systematic assessment of several literature databases
to determine the lIranian population’s knowledge and
attitude toward HPV and the HPV vaccine'".

Figure 1: These images show how cervical cells that have long-lasting infections
with high-risk HPV can change over time and become abnormal. Abnormal
cervical cells may also return to normal even without treatment, especially in
younger women. LSIL and HSIL are two types of abnormal changes to cervical
squamous cells,

Cervical Changes

N e p— - Cervical
ormal = LSIL " HSIL cervica

&
A |
Cervix-
Vagina

Methods

The present study is a descriptive and analytical study
The statistical population included all women living in
Qom. It was in 2020. In this study, 320 women were
referred to health centers in the city of Qom was selected.
This rate is according to the formula for estimating the
sample size in descriptive studies with 95% confidence
level, accuracy 0.05 and the prevalence of using Pap
smear test is 30% based similar study. Inclusion criteria
include being Iranian, age 20 to 60 years old, married,
including spouse, deceased spouse or was separated
from his wife. Mmethod in this study was a multi-stage
randomization. Use a researcher questionnaire to collect
data. For this purpose, after extensive study and search
internet, question bank was prepared and the initial
questionnaire to obtained and used after confirming
its validity and reliability it placed. This questionnaire
consists of 7 parts Demographic characteristics,
awareness questions (14 questions), Questions based
on the Health Belief Model include sensitivity Perceived
5 questions (perceived intensity) 5 questions (perceived
benefits) 4 questions (perceived obstacles) 5 questions
(action guide)

(8 questions).

Results and Analysis

According to the completion of the questionnaire by 30
women with similar characteristics to the studied samples
Cronbach's alpha intemal consistency coefficient of
awareness guestions 0.72, perceived sensitivity 0.79,
perceived intensity, 0.81, Perceived benefits 0.78,
perceived barriers 0.76 and guidance Action 0.77. The
mean age of the samples was 33.74 8 8.71 years and
with a minimum the age was 19 years and the maximum
age was 56 years. 18.2% 7 people (iliterate, 6.56%)
21 people (educated) Elementary, 25.94%) 83 people
(with secondary education, 94.40% (131 people) with
secondary education and 24.38 Percentage (78 people)
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had university education. 34.69Percent (111 people) they
are employed and the rest is 65.31 percent 209 people
(Khan Hadar. 15.94%) 51 people (no Children, 40%) 128
people (with one child, 26.87 86% (with two children and
17.19%) 65 (They had more than two children.) Is. The
results also show 11.25% (36 people) had regular Pap
smears and 51.87% (166 people) Iregularly in cervical
cancer screening programs 36.88% (118 people) had
never participated They did not use this test.

Discussion

To prevent cervical cancer some strategies, exist such
as fast and successful treatment of vaginal and cervical
infections to reduce the virus's transmission rate. The
use of condoms to reduce the chance of transmission by
up to 70%, reducing the number of sexual partners, and
HPV vaccination are really effective’?. Possible causes
of cervical cancer include: Increasing the number of
sexual partners, starting sexual activity before the age
of 20, multiple deliveries, smoking, history of weakened
immune system, history of visceral malignancy especially
in the genitals, radiation therapy, condition Low socio-
economic status, taking oral contraceptive pills, viral
infections such as HPV and not participating in HPV Pap
screening programs [Smear test] and especially doing
it in the last 5 years'. Mean age in patients studied is
49, The average age of onset of cervical cancer is 47
years. Age of 39, 35 and 60, 64 are at risk. According
to studies In Iran, the incidence of this cancer is 4.5
percent in year reported to indicate the importance of
cervical cancer. The uterus is among the cancers of
women in Iran'®, Among these, Pap smears are among
the most effective and least it is the most expensive
final test for screening patients’ cervical cancer is used.
lesions only with biopsy in examination Colposcopy
is detectable in the absence of Pap smear test'* All
women in a community cannot be called to a clinic
for a biopsy and colposcopy, and it is time consuming
and costly, Thus, Pap smear test of a cervical cancer
screening method in women communities Various
has been proposed and approved'. Acceptable
proposed protocol for cervical cancer screening Uterus
performed by the American Cancer Society in 20121,
Pap smear every three years in women 21 to 65 years
old are necessary'’. It is struck that only 5% of women
in developing countries are participated in Pap smear

screening programs while this rate in the United States
is about 90%', Now considering the importance of the
issue, human behavior is affected by many different
individual factors, social etc., this study utilizes Health
Belief Model One of the models of studying behavior
that show the relationship between health beliefs and
health behavior'®, The results of the present study
indicated the fact that the percentage significantly
(more than one third) of the women under study did
not participate in a cervical cancer screening program.
There were more than half of the irregularly pop tests.
They had used smears and only a small percentage of
them Regularly (every three years) screening schedule
follow cervical cancer through a Pap smear they did.
The results of other studies in our country indicates the
status of cervical cancer screening Uterus through Pap
smear is not desirable so in the study of absorption only
14.5% regularly they used Pap smear test?. This is the
case in other developing countries as well?'¢%2, Results
of the present study along with other similar studies in
the country shows the rate of Pap smear in our country
is not desirable while in developed countries about 90%
People are tested at least once for cervical cancer Pap
smear used Hand?3,

In most industrialized countries, the reason for using
Pap smear test is due to mortality. Cervical cancer has
been significantly reduced. Differences in cervical cancer
mortality rates in developed and developing countries
resulting from doing or not performing a Pap smear. It
should be noted that failure to perform regular cancer
screening Cervical cancer risk increases two o six
times that covers the cervix. The results of the present
study showed that the knowledge of the women studied
regarding Pap smear test is not in good condition.so that
more than half of women have moderate awareness and
a third had poor awareness?é%,

In this study Fear of the outcome was found in testing and
embarrassment were the biggest obstacles to doing it.
These results can ring a risk to health planners because
low perceived sensitivity and intensity can be the most
important factor in not taking perform regular Pap smears
as described earlier. Finally, it should be noted that
the present study was done cross-sectionally and the
conclusion was made cause and effect on results. Also
using a self-reported questionnaire is another limited part
of this study.

Table I: Achievable scores and how to classify the scores of knowledges and structures of the health belief model.

Structures Achievable scores good medium poor
0-4/6 4/6-9/2 9/2-14 0-14 Awareness
5-10 10-15 15-20 5-20 Perceived sensitivity
5-10 10-15 15-20 50-20 Perceived severity
5-10 10-15 15-20 5-20 Perceived benefits
5-10 10-15 15-20 5-20 Perceived Obstacles
8-16 16-24 24-32 8-32 Action guide
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Table Il: Comparison of mean and standard deviation of health belief model instruments according to the use of Pap smear test.

Significant level No screening

Unregular screening

Regular screening Awareness average

5/32 6/11 8/31 Defiant deviation
2/35 1/89 1/34 Perceived sensitivity
8/31 11/01 14/22 average
3/85 2/29 2/22 Defiant deviation
8/31 11/01 14/22 Severely perceived
10/01 12/00 14/05 average
<0/001 2/25 2/91 3/11 Defiant deviation
11/99 13/20 14/11 Perceived barriers
2/11 2/25 2/48 Average
17/04 15/31 12/71 Defiant deviation
3/35 2/96 2/51 Action guide
15/2 18/21 24/48 Average
5/66 3/62 4/31 Defiant deviation
Table llI: Awareness correlation matrix, health belief model constructs and behavior towards Pap smear test.
Model Instruments 1 2 3 4 5 6
Awareness 125% 107% -317% 69 123 156
Perceived sensitivity 144% -118% 126% 108% -11%

Perceived intensity 138% 133% 221% -133%

Perceived benefits 106% 611% -148%

Perceived barriers

Action guide -297% -166%
Behavior = = = = == =
Conclusion

The results showed that divorced and widowed, number
of marriages, marriages under the age of 16 and taking
birth control pills is a risk factor of Cervical cancer. The
use of treatments Cryoactivation can reduce the risk of
infection. The results of this study are groups at risk of
women. Findings of this study and similar studies are
expressed takes a Pap smear every 6 months of women
at risk are essential. This study showed that VWomen who
have cancer tried to hide it. On the other hand, it showed
that awareness and knowledge alone in women's
participation in Pap tests Smear does not play a role due
to the meaning of communication of model structures with
the behavior of using this Pap smear test. In the present

study, perceived barriers and perceived sensitivity are
the most important reason for not having a Pap smear.
Due to the high barriers, the rate of acceptance of this
screening test was not desirable on the other hand with
understanding of belief lack of vulnerability of their less
studied subjects. They knew the risk of developing the
disease and its complications and this kind of belief
adopts any preventive behavior weakens.
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Abstract

Background: The importance of whistleblowing in health systems is examined in this study.

Methods: First, a brief definition and history of whistleblowing are said, especially in health systems. Then the lack of a proper
place for whistleblowing in the education of medical students is studied. Then, the status and acceptance of whistleblowing in
deontological and consequentialist ethical schools are examined.

Results: It is pointed out that aimost all normative ethical schools agree with disclosure and whistleblowing and consider it an
ethical matter. Therefore, whistleblowing training for students and medical staff is important to improve medical services and
increase public confidence in the medical system.

Conclusion: The educational systems must take appropriate measures to train and integrate this method with other methods.

Key words: Developing, deontology, consequentialism ethics, healthcare whistleblowing.

Resumen

Antecedentes: En este estudio se examina la importancia de la denuncia de irregularidades en los sistemas sanitarios.
Métodos: En primer lugar, se hace una breve definicion e historia de la denuncia de irregularidades, especialmente en los
sistemas sanitarios. A continuacion, se estudia la falta de un lugar adecuado para la denuncia de irregularidades en la formacion
de los estudiantes de medicina. A continuacion, se examina la situacion vy la aceptacion de la denuncia de irregularidades en las
escuelas de ética deontoldgica y consecuencialista.

Resultados: Se senala que casi todas las escuelas éticas normativas estan de acuerdo con la divulgacion vy la denuncia de
irregularidades y la consideran una cuestion ética. Por lo tanto, la formacion en materia de denuncia de irregularidades para estudiantes
y personal médico es importante para mejorar los servicios médicos y aumentar la confianza del publico en el sistema médico.
Conclusion: |os sistemas educativos deben tomar las medidas adecuadas para formar e integrar este método con otros.

Palabras clave: Desarrollo, deontologia, ética consecuencialista, denuncia de irregularidades sanitarias.
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Introduction

Medical, pharmaceutical, and health centers are exposed
to all kinds of corruption, especially financial corruption,
due to the high volume of capital turnover. Apart from
financial and possibly life-threatening damage, corruption
inhealth systems can undermine public and patient trust in
medical systems. One of the methods to fight and prevent
corruption is whistleblowing. According to some studies,
medical students are less inclined to whistleblowing, and
even as they progress to higher levels, their inclination
decreases’. Perhaps one of the reasons is the lack of
education and reminders of this important issue in medical
ethics courses, so in this study, the role of whistleblowing
in the normative medical ethical schools is examined to
increase the awareness of students and medical staff
about the importance of whistleblowing.

For example, one of these economic corruptions in
medicine is related to GlaxoSmithKline. This company
sells drugs through deceptive information that has not yet
received the necessary licenses and bribes physicians
that prescribe the company's drugs and hired an
institute to write an article praising the company’s drugs.
Eventually, four of the company’'s employees exposed
the company’s corruption by whistleblowing?®.

Another example, at Pfizer Inc., nine company employees
whistled illegal and unconventional manufacturing of a
type of osteoarthritis drug, which led to the company
being convicted. There are various methods to prevent
corruption, fraud, and professional abuse, such as internal
auditing, independent auditing, and intermal control’,
However, the most common method, which is often the
least expensive method, is disclosure or whistleblowing.
Such abnormalities are revealed by whistleblowing staff.

Totally, 83% of these disclosures are internal, and 17%
are publicly disclosed, with whistleblowers reporting their
information in various ways to a third party, which could
be a senior manager, government official, or media.

In defining whistleblower, four components are usually
considered as essential components of this phenomenon:

A. The intention and will of a person to make information
public

B. Transferring information to parties outside an institution
and registering and publishing them in public.

C. The significance of the transmitted information in terms
of their potential or actual performance.

D. The current membership or prediction of the
whistleblower in that institution

From the four elements mentioned, it is concluded that
accidental information leakage is not a case of disclosure
and must have been determined based on a specific plan
and program. While the general public views whistleblowers’

activites as largely positive, the assessments of
representatives of government agencies are often quite
critical. For example, the revelations of Julian Paul Assange
and Edward Joseph Snowden created a heated debate in
the media about the ethics of such activities®.

Revival of whistleblowing

in the twentieth century

Ralph Nader, a fourterm US presidential candidate,
American activist, author, lecturer, and lawyer, coined
the word whistleblowing in 1970 to fight corruption in
the United States®. He began his work by whistleblowing
about Automobile Manufacturing Companies by writing
the book “Unsafe at Any Speed.” His actions and initiatives
in the fight against corruption and protecting people’s
rights led him to repeatedly place in the list of 100 most
influential American men. Although Ralph Nader revived
the word, it has its roots in the 19th century when British
police whistled to inform people and other colleagues
of the existence of a criminal. Of course, some people
associate the word whistle with the whistling of a football
referee. Regardless of where the word originated and its
history, the importance of this process is whistleblowing
in preventing crime and corruption and any unpleasant
events that are not necessarily crime or corruption’.

The physician who unjustly became

a victim in the whistleblowing:

Perhaps the greatest disclosure in medicine at a time
when even many of the simplest codes of ethics did
not exist was in the case of the Hungarian physician
and surgeon Ignaz Philipp Semmelweis (1818-1865)°.
Today, however, he is revered and glorified. Countries
tum to documents to recognize him as belonging to their
country, naming their largest universities after him and
erecting statues of him in universities and squares and
even coins for him.

Atthattime, disinfection of the hands was not yet accepted
by physicians and surgeons. At that time, surgeons went
to the surgery room without disinfecting the same hands
that autopsied the bodies and operated on pregnant
women. He found that if surgeons disinfected their hands
after dissecting the corpses of dead patients and before
attending the surgery room, the disease would not be
transmitted to mothers, and the death rate would be
reduced by 1.6 to 1:10. However, although he did not
refrain from any action or disclosure, he was unfortunately
ignored by the medical community and was labeled a
mental ilness. It was later, with the work of Pasteur, Koch,
and Lister, that we understood his correct words®.

Semmelweis Reflex

The impact of what the Hungarian physician did was
immortalized in the history of medicine and disclosure
history. Even a phenomenon called the Semmelweis reflex
was perpetuated in the history of medical philosophy due
to the importance of the subject.
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This term is an allusion to the tendency to reject new
evidence or knowledge that does not conform to known
rules and beliefs of the day. In some cases, innovations
in science lead to punishment rather than corresponding
rewards because these innovations conflict with fixed
paradigms and behavior patterns'®.

Although itis not known when this term was first used, it can
be found in the writings of Robert Anton Wilson. Timothy
Francis Leary (October 22, 1920 - May 31, 1996), in his
book The Game of Life, describes Semmelweis’s reaction
as follows: ‘It is a collective behavior seen between
primates and precocious humans on an underdeveloped
planet in which the discovery of scientific facts is repressed
and condemned'". Today, the term has also found its way
into philosophy and theological studies and is referred to
as "Hume's complete skepticism about causality'”.

Of course, this phenomenon has a long history. When
Edward Jenner asked the Royal Society of England
to publish his findings on vaccination, the society’s
president advised him to refrain from commenting on
things that are very different from current science and do
not jeopardize the reputation',

Galileo Gambit
In contrast to the Semmelweis reflex is the term Galileo
gambit.

A term is a form of association fallacy often used by
those who deny a well-established scientific or historical
proposition. Scholars define this argument as follows:
Galileo was ridiculed and even tried in his time for his
scientific observations, but a few years later, his legitimacy
became clear to everyone. Proponents argue that since
their views and discoveries are not so consistent with
the evidence of the time, this would lead to ridicule
and rejection by other scientists, who would later be
recognized as righteous scholars like Galileo. Of course,
this is a false argument because most of those ridiculed
or rejected have gone the wrong way'®,

Whistleblowing position among

medical students and staff:

As mentioned, the attitude towards the issue of
whistleblowing does not have a good place among
medical students and physicians because students learn
everything from their professors.

Contemporary medical ethics has not yet developed
a strong theoretical concept of what is known as
“‘whistleblowing” in healthcare. When medical students
with the same ethical scenarios were challenged in
the first and last weeks of a four-year medical course,
the number of people who made the ‘right” ethical
decision remained unchanged at 40%. Even worse,
the percentage of students who confirm that they are
reporting unethical behavior has decreased from 13%

in the early weeks 1o less than 5% in the final weeks.
The probable cause of such a decline in what might be
called “whistleblowing” is the “hidden curriculum” that is
passed on to students through the actions, attitudes,
and opinions of senior physicians that they encounter in
clinical rotations™.

Acceptability of whistleblowing

from the perspective of ethical theory

In this study, the acceptability of whistleblowing in the
theories of ethical philosophy was examined. It was
hoped that in this way, the acceptance of whistleblowing
would be introduced more and more in students’ ethics
courses so that they are familiar with this subject. Many
scholars have commented on the philosophical view
of virtuosity about whistleblowing. For the lack of non-
repetition, we will not deal with the ethical virtuosity school
about which there are more or fewer articles.

Deontological view on whistleblowing
Deontological ethics is one of the theories proposed in
normative ethics, and in answer to the question “What is the
criterion of ethical do’'s and don'ts?” it is formed. This theory
emphasizes the relationship between duty and the ethicality
of action. Those who believe in deontological ethics will
be an ethical act that is inherently ethical in nature, not
necessarily one that has ethical consequences. According
to this view, regardless of its results and conseguences,
the criterion of correctness and incorrectness depends on
the action itself and its characteristics'™.

According to Kant, every action must be universal,
However, an action that does not take into account the
circumstances of others is in itself an unethical act, and
universality is sometimes itself an unethical act'®.

Kant refers to the subject as an absolute issue as meaning
the Absolute means that we must always behave so that
our rule of action can be a general law for all human
beings. From Kant's point of view, ethical principles are
unchangeable, but rules depend on whether one wants
to do an ethical or unethical act, and this life depends on
the person himself'”,

The consequentialist view on whistleblowing

This approach, firstly, instead of focusing on the intrinsic
characteristics of the act, focuses on its conseguence.
Secondly, it emphasizes actions and behaviors in ethical
values and attaches primary importance to actions.
Among the theories of consequentialism, the wisest theory
is general ethical utilitarianism. This theory seeks ethical
value in the emergence of the greatest good for most
human beings. There is disagreement among proponents
of utilitarianism as to the greatest good we seek’®,

According to Russian transhumanists Viktor Ugryumo, a
key tuming point in this path should be discovering the
neural relation of pleasure. This physiological parameter
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uniquely determines the level of pleasure (or pain)
experienced by an organism'®,

Consequentialism is based on two principles:

- Whether an action is right or wrong, or whether
an action is, in fact, ethical, depends only on the
consequence of that action.

- The more action, the better the consequence, the
more correct the action.

The utilitarianism of John Stuart Mill or Jeremy Bentham is
a well-known example of consequentialism. In contrast,
deontological ethics or deontological theories of John
Locke and Emmanuel Kant are examples of non-
conseqguentialism’™®.

Support for whistleblowers should be institutionalized in
health systems, and whistleblowers should be treated
with acceptable incentives. Although ethical work should
not be based on material rewards, at least whistleblowers
should avoid potential. Put together, Despite high
advances occurred in medical sciences®®?’, some
diseases and disorders remain health threating®®,
However, by observing the ethical principles in medical
sciences and technologies, appropriate solutions can be
suggested to solve them.
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Abstract

Background: Maxillofacial infections after the surgical operation are common dental complications. It is important to know the
bacterial species responsible for these kinds of infections. The present survey aimed to evaluate prevalence of bacterial pathogens
a isolated from post surgical maxillofacial infections.

Methods: One-hundred and eighty patients were evaluated. All patients with post maxillofacial surgeries, including deep fascial
infections, dentoalveolar abscess and neck and head pus localization were included in the study. Distribution of bacterial pathogens
in collected samples were studied using culture method and biochemical tests.

Results: 150 out of 180 (83.33%) patients were included in the study. The mean age of the examined patients was 49.7 years. The
male to female ratio was 92/85 (P <0.05). Histories of smoking and alcohol were determined in 40% and 18% of cases, respectively.
S. aureus (26.66%), S. mutans (25.33%), Prevotella dentalis (13.33%), Stereptococcus viridans (13.33%), Enterobacter aerogenes
(12%), and Prevotella buccalis (11.33%) had the highest distribution. Bacteroides forsythus (2%), Fusobacterium nucleatum
(3.33%), Acinetobacter baummanii (4%), and Veillonella spp. (4%) had the lowest distribution.

Conclusion: Aerobic bacteria had the higher distribution than anaerobics. Accurate prescription of antimicrobial drugs can diminish
the risk of maxillofacial infections after surgical operation.

Key words: Maxillofacial surgery, bacteria, prevalence.

Resumen

Antecedentes: Las infecciones maxilofaciales tras la intervencion quirdrgica son complicaciones dentales frecuentes. Es
importante conocer las especies bacterianas responsables de este tipo de infecciones. El presente estudio tiene como objetivo
evaluar la prevalencia de los patdgenos bacterianos aislados en las infecciones maxilofaciales postquirlrgicas.

Métodos: Se evaluaron ciento ochenta pacientes. Se incluyeron en el estudio todos los pacientes con cirugias maxilofaciales
posteriores, incluidas las infecciones fasciales profundas, los abscesos dentoalveolares y la localizacion de pus en el cuello vy
la cabeza. Se estudio la distribucion de los patdgenos bacterianos en las muestras recogidas mediante el método de cultivo y
pruebas bioguimicas.

Resultados: Se incluyeron en el estudio 150 de 180 (83,33%) pacientes. La edad media de los pacientes examinados era de
49,7 aflos. La proporcion entre hombres y mujeres fue de 92/85 (P <0,05). Se determinaron antecedentes de tabaguismo vy
alcohol en el 40% y el 18% de los casos, respectivamente. S. aureus (26,66%), S. mutans (25,33%), Prevotella dentalis (13,33%),
Stereptococcus viridans (13,33%), Enterobacter acrogenes (12%) y Prevotella buccalis (11,33%) tuvieron la mayor distribucion.
Bacteroides forsythus (2%), Fusobacterium nucleatum (3,33%), Acinetobacter baummanii (4%) y Veillonella spp. (4%) tuvieron la
menor distribucion.

Conclusion: |as bacterias aerobias tuvieron mayor distribucion que las anaerobias. La prescripcion precisa de farmacos
antimicrobianos puede disminuir el riesgo de infecciones maxilofaciales tras una operacion quirdrgica.

Palabras clave: Cirugia maxilofacial, bacterias, prevalencia.
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Introduction

Infections are considered one of the most critical causes
of morbidity and mortality in the last century™°. Maxillofacial
infections are one of the most critical complications after
the face, neck and oral surgeries. The importance of this
infection are high due to their comolications, anatomical
positions near to brain, respiratory system and mediastine
and high occurrence®.

Bacteria arge the most common cause of maxillofacial
infections’. In this regard, Stereptococcus mutans (S.
mutans), S. viridans, S. oralis, S. pneumoniae, S. mitis,
Staphylococcus aureus (S. aureus), Klebsiella pneumonia,
Enterobacter aerogenes, Acinetobacter baummani,
Prevotella  buccalis, FPrevotella dentalis, Bacteroides
forsythus, Fusobacterium nucleatum, Porphyromonas
gingivalis, and Veillonella spp. are considered to be the
most common causes of maxillofacial infections after
surgical operation’1°,

In keeping with the high imoportance of maxillofacial
infections in the dental and head and neck surgical
operations, their causes and epidemiology are still
unknown. Thus, the present research was done to
assess the distribution of bacterial pathogens isolated
from the post maxillofacial infections.

Materials and methods

Population

From January to July 2020, a total of 180 patients with
post maxillofacial infections were examined in the study.
All patients with post maxillofacial surgeries, including
deep fascial infections, dentoalveolar abscess and neck
and head pus localization were included. Among them,
those with fungal and viral infections, tumors, neoplasmic
lesions, pregnancy, Human Immunodeficiency Virus
(HIV), coronavirus disease 2019 (COVIUD-19), and those
received antibiotic therapy and antiseptic solutions were
excluded from the survey.

Samples collection

Aspiration sites were cleaned with ethanol (70%, Merck,
Germany). Pus aspiration was done using a sterile needle.
In some cases, a sterile swab was used. Samples were
transferred to the laboratory using the thioglycolate
broth (Merck, Germany) media were used for samples
transmission to the laboratory.

Isolation and identification of bacteria

Blood agar media (Merck, Germany) were used for
an initial examination of samples in an aerobic and
anaerobic conditions. Chocolate agar media (Merck,
Germany) were used for an inftial examination of samples
in microaerophilic condition. Totally, 5% defibrinated
sheep blood was added into blood agar media. Isolates

were Gram-stained after 24 h of growth in air and CO2
conditions at 37°C, respectively. Isolates growth on the
anaerobic blood agar were Gram-stained after 48 h
incubation at 37°C. Gram-negative and Gram-positive
bacteria were tested rendering the Analytical Profile Index
(APl 20E) system''. Gram-positive coccoid bacteria
were tested by catalase test. catalase-negative strains
were tested for the hemolytic reaction, and growth in
media contained 6.5% NaCl. Catalase-positive strains
were tested for resistance to Novobiocinm, coagulase
production, and mannitol fermentation on mannitol salt
agar (Merck, Germany). Anaerobic strains were identified
by AP120A procedures’.

Numerical evaluation

Statistical data were tested by SPSS/21.0 software (SPSS
Inc., Chicago, IL)™ "7, Chi-square test and Fisher'sexact
two-tailed tests were used for data analysis. P-value less
than 0.05 was determined as a significance level'”2,

Results

Demographical features

Demographical properties of the examined patients are
specified in table 1. Of 180 patients tested in the study,
150 (83.33%) met our inclusion critria. The mean age of
the studied patients was 49.7 years. The male to female
ratio of the examined population was 92/85 (P <0.05).
Histories of smoking and alcohol were determined in
40% and 18% of included patients, respectively.

Table I: Demographic properties of examined patinets.

Demographic characters Individuals (150 people included)

Mean age (SD) (year) 49.7 (10.2)
Sex (M/F) 92/58
Mean weight (SD) 73.2 (8.2)
Smoking (%) 40
Alcohol (%) 18

Table II: Bacterial distribution amongst the cases of maxillofacial infections.

Bacteria Distribution (%)
Stereptococcus mutans 38 (25.33)
Stereptococcus viridans 20 (13.33)

Stereptococcus oralis 9 (6)

Stereptococcus pneumoniae 12 (8)
Stereptococcus mitis 15 (10)
Staphylococcus aureus 40 (26.66)
Klebsiella pneumonia 8 (5.33)
Enterobacter aerogenes 18 (12)

Acinetobacter baummanii 6 (4)

Prevotella buccalis 17 (11.33)
Prevotella dentalis 20 (13.33)
Bacteroides forsythus 32
Fusobacterium nucleatum 51(8188)
Porphyromonas gingivalis 9(6)
Veillonella spp. 6 (4)
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Bacterial distribution

Table Il shows the bacterial distribution amongst the
cases of maxillofacial infections. S. aureus (26.66%),
S, mutans (25.33%), Prevotella dentalis (13.33%),
Stereptococcus  vindans  (13.33%),  Enterobacter
aerogenes (12%), and Prevotella buccalis (11.33%)
were the most commonly isolated bacteria. Bacteroides
forsythus  (2%), Fusobacterium nucleatum  (3.33%),
Acinetobacter baummanii (4%), and Veillonella spp. (4%)
had the lowest distribution.

Discussion

Dental sciences have been developed in recent
years®>®, However, some complications remain health
threating issues®®-<6,

The present survey showed that post surgical maxillofacial
infections are threating among patients. In this regard,
S. aureus (26.66%), S. mutans (25.33%), Prevotella
dentalis (13.33%), Stereptococcus viridans (13.33%),
Enterobacter aerogenes (12%), and Prevotella buccalis
(11.33%) were the most commonly isolated bacteria.
Similarly, Kityamuwesi et al. (2015)°" reported that S.
aureus (23.50%) and S. viridans (19.40%) were the most
commonly detected bacteria in odontogenic infections.
Similar distribution of bacterial pathogens in the cases
of maxillofacial surgeries were reported from Taiwan®,
Austria®®, Denmark®, and Japan*'. Similarly, Nobrega et
al. (2016)* mentioned that Peptostreptococcus spp.,
Prevotella, and F gingivalis were the most commonly
detected bacteria amongst endodontic infections in

Brazil. The profile of anaerobic bacterial distribution of our
survey was similar to United States*®, United Kingdom44,
and Japan®,

The present survey is the first report of distribution of
causes of maxillofacial infections in Armenia. The
present survey was limited to the low numbers of
isolated bacteria, absence of the analysis of the location
of maxillofacial infections and types of surgery and finally
absence of the evaluation of antibiotic resistance pattern
of bacterial isolates.

Conclusions

The main attainment of the present survey was
determination of the distri bution of the most important
bacterial pathogens in the cases of maxillofacial infections
after head and neck surgical operation. As shown, S.
aureus, S. mutans, Prevotella dentalis, Stereptococcus
viridans, Enterobacter acrogenes, and Prevotella buccalis
were the main pathogens isolated from the examined
cases. Using sterile condition in the sutrgical operation
and application of suitable antimicrobialk drugs can
diminish the risk of maxillofacial infections.
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Abstract

Introduction: According to ancient hypothesis, location of starts in the sky can determine different events in the earth. The present
survey was done to assess the effects of astronomy on the treatment of diseases.

Methods: A comprehensive searches were done on different databases such as Pubmed, Scopus, ScienceDirect, Directory of
Open Access Joumals (DOAJ) and ... to find relevant researches about the effect of astronomy on treatment of diseases. Collected
data were analyzed and categorized to write this paper.

Results: According to the results, the location of stars in space can lead to a series of meta-mental effects on Earth, which in
turn can lead to or prevent the occurrence of some diseases. Among these, the most superficial effects of mental illness have
been identified. Also, the use of some types of drugs at certain times and hours leads 1o better therapeutic results, all of which are
affected by the position of the stars in space and their interaction with each other.

Conclusion: Unfortunately, very few studies have been done in this field and the role of stars in the treatment of diseases is not
well understood. But it seems that more and more detailed studies can effectively determine the role of this science in the treatment
of a wide range of diseases.

Key words: Effect, astronomy, treatment, medicine, diseases.

Resumen

Introduccion: Segun las antiguas hipotesis, la ubicacion de las estrellas en el cielo puede determinar diferentes acontecimientos
en la tierra. El presente estudio se realizd para evaluar los efectos de la astronomia en el tratamiento de las enfermedades.
Métodos: Se realizO una blusgueda exhaustiva en diferentes bases de datos como Pubmed, Scopus, ScienceDirect, Directory of
Open Access Jourmnals (DOAJ) vy ... para encontrar investigaciones relevantes sobre el efecto de la astronomia en el tratamiento de
enfermedades. Los datos recogidos se analizaron y clasificaron para escribir este articulo.

Resultados: Segun los resultados, la ubicacion de las estrellas en el espacio puede provocar una serie de efectos meta-mentales
en la Tierra, que a su vez pueden provocar o prevenir la aparicion de algunas enfermedades. Entre ellas, se han identificado los
efectos mas superficiales de las enfermedades mentales. Asimismo, el uso de algunos tipos de medicamentos en determinados
momentos y horas conduce a mejores resultados terapéuticos, todo ello afectado por la posicion de los astros en el espacio y su
interaccion entre ellos.

Conclusién: Desgraciadamente, se han realizado muy pocos estudios en este campo y no se conoce bien el papel de los astros
en el tratamiento de las enfermedades. Sin embargo, parece que estudios mas detallados pueden determinar efectivamente el
papel de esta ciencia en el tratamiento de una amplia gama de enfermedades.

Palabras clave: Efecto, astronomia, tratamiento, medicina, enfermedades.
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Introduction

Throughout history, humans have looked to the sky to
navigate the vast oceans, to decide when to plant their
crops and to answer guestions of where we came from
and how we got here. It is a discipline that opens our
eyes, gives context to our place in the universe and
that can reshape how we see the world. Astronomy
is a natural science that studies celestial objects and
phenomena and also locations of starts in the sky. It
uses mathematics, physics, and chemistry in order to
explain their origin and evolution. Stars, moons, planets,
galaxies, nebulae, and comets are the main subjects
in this science. More generally, astronomy studies
everything that originates beyond Earth's atmosphere.
Cosmology is a branch of astronomy that studies the
universe as a whole'.

Astronomy has so many applications in different sciences,
such as physic, chemistry, earth sciences, climate and
etc. Its applications are in different parts of the human life,
such as industry, technology, aerospace sector, energy
sector, international collaboration, and even medicine?.
However, rare considerations were focused on the
applications of astronomy in medical sciences.

For a long time astronomers and other scientists
supposed that the position of their work was evident to
society. Butin these difficult days of financial severity, even
the most obvious benefits of science have to undergo
careful scrutiny. So, now more than ever is the time to
highlight the importance of astronomy as a field in terms
of its contributions to our technology, our mind sets and
our lives. It is clear that astronomy and its related fields
are at the forefront of science and technology; answering
fundamental questions and driving innovation. The
importance of this contribution to science and to society
has been highlighted here and the sheer breadth of what
astronomy has to offer will ensure that it continues to be
of great importance to the scientific community?.

Astronomy and medicine
in ancient world

Astronomy has numerous characters to play in ancient
medicine. There were two words “astronomy” and
‘astrology”. Astronomy, measured and recorded celestial
bodies and events scientifically and astrology means
the application of astronomy in the human life to predict
future events.

Hellenistic physicians rely on both astronomical and
astrological information. In Mesopotamia, celestial events
were correlated with human events in the practice of
medicine and even more generally. The same was true in
the Greco-Roman world. Neither Babylonian nor Greek
medical practice depended only on astronomy/astrology,

but both were an important component of medicine in
both civilizations. Although this chapter will focus primarily
on astronomy and astrology in Greco-Roman medicine,
the Babylonian material provides an important precursor
and counterpart to the Greek material and, thus, will also
be treated here®,

The natural cycle of the seasons due to the Sun’s
apparent annual motion and the natural phenomena due
to its apparent daily motion (such as day/ night) and the
Moon’s motion (such as the month) all influenced earthly
life. The courses of the planets, as well as celestial
phenomena such as eclipses and meteorological
phenomena such as the formation of clouds, rain,
and comets (understood as sublunary phenomena)
were influential as well. In an ancient medicine, Greek
physicians employed the doctrine of humors (blood,
phlegm, bile, and black bile), which could also be
correlated with seasonal cycles and the planets, as well
as the elements (earth, air, fire, and water) and qualities
(hot, cold, wet, and dry). The application of astrological
doctrines and principles was found previously, which
tended to be applied in an individual way to a particular
patient. These could include the casting of horoscopes
to interpret the cause, progress, and resolution of
disease —a practice called decumbiture (decubitus)
and the use of astrological techniques in prescribing a
therapeutic regimen®.

In Iranian folk medicine”®, the times and locations of the
stars and even the planets had a great impact on the
healing of diseases. The position of the Sun, Satum,
Jupiter, Mercury and Venus in the sky leads to their
gravitational and supernatural forces on each other,
which results in a series of supernatural events on
Earth. Also, with the change of seasons, many changes
are made in human temperament which affect human
diseases. During the day and night, the secretion of
melatonin, which is due to the presence of light during
the day or its absence at night from the enigmatic pineal
gland can have a great impact on the effectiveness of
drugs and health measures in improving and treating
diseases. Astronomers were aware of this but did not
know its main mechanism.

Astronomy and medicine
in modern world

Astronomy has so many applications in the modemn
medicine. In this regard, several classifications, including
radio astronomy, infrared astronomy, optical astronomy,
ultraviolet astronomy, X-ray astronomy, Gamma-ray
astronomy, and astrobiology, have been developed
in the medical astronomy. Astronomy helps medical
practitioners to diagnose and treat several types of
cancer cells using several newly developed X-ray and
Gamma-ray®.
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Astronomers struggle continually to see objects that are
ever dimmer and further away. Medicine struggles with
similar issues: to see things that are obscured within the
human body. Both disciplines require high-resolution,
accurate and detailed images. Perhaps the most notable
example of knowledge transfer between these two
studies is the technique of aperture synthesis, developed
by the radio astronomer and Nobel Laureate, Martin
Ryle (Royal Swedish Academy of Sciences, 1974). This
technology is used in computerized tomography (also
known as CT or CAT scanners), magnetic resonance
imaging, positron emission tomography (PET) and many
other medical imaging tools.

Along with these imaging techniques, astronomy has
developed many programming languages that make
image processing much easier, specifically IDL and
IRAF. These languages are widely used for medical
applications™.  Another important example of how
astronomical research has contributed to the medical
world is in the development of clean working areas. The
manufacture of space-based telescopes requires an
extremely clean environment to prevent dust or particles
that might obscure or obstruct the mirrors or instruments
onthetelescopes (such as in NASA's STEREO mission) ™.
The cleanroom protocols, air filters, and bunny suits that
were developed to achieve this are now also used in
hospitals and pharmaceutical labs',

Additionally, several modern applications have in
medical sciences have been developed using the
astrology. Radio astronomers developed a method
that is now used as a non-invasive way to detect
tumors. Small thermal sensors initially developed to
control telescope instrument temperatures are now
used to control heating in neonatology units - units
for the care of newborn babies'™. A low-energy X-ray
scanner developed by NASA is currently used for
outpatient surgery, sports injuries, and in third world
clinics. It has also been used by the US Food and
Drugs Administration (FDA) to study whether certain pills
were contaminated'. Software for processing satellite
pictures taken from space is now helping medical
researchers to establish a simple method to implement
wide-scale screening for Alzheimer's disease'. Looking
through the fluid-filed, constantly moving eye of a
living person is not that different from trying to observe
astronomical objects through the turbulent atmosphere,
and the same fundamental approach seems to work for
both. Adaptive optics used in astronomy can be used

Table I: Ptolemy’s assignment of qualities’”.

for retinal imaging in living patients to study diseases
such as macular degeneration and retinitis pigmentosa
in their early stages'®.

Effects of astronomy
on the treatment of diseases

One of the well-known aspects of the effect of astrology
in treatment of diseases is its effects on humors and
temperament. Temperament is a “‘commixture” (synkrasis)
of the qualities of hot, cold, wet, and dry in every person,
which affect its life and moods and also people resistance
or sensitive against some diseases’®.

Ptolemy assigned planets one or more qualities based
on their intrinsic nature, or their orientality or occidentality.
The seasons, solstices and equinoxes, angles of the
chart, and moon phases were also given qualities, as in
the table above (Table ).

Ptolemy’s instructions is used for delineating temperament
from the birthchart, using the Ascendant (the sign rising
on the eastern horizon at the time of birth), planets in the
Ascendant sign and their rulers, and the Moon for the
shape of the body. Fixed stars rising with the Ascendant
were also incorporated to a lesser degree'®, Other
astrologers of Late Antiquity also assigned qualities and
elements to the planets and zodiac signs, but except
for Hephaestio (who quoted Ptolemy extensively), the
use of astrological temperament was not discussed.
Nevertheless, the importance given to temperament
in medicine by such renowned physicians as Galen,
coupled with the use of astrology in medical practice, led
to further development of humors, elements and qualities
in astrology, primarily under Arabic-language astrologers
of the early Medieval period. By the end of the Middle
Ages, astrologers began to incorporate astrological
formulae for temperament into their work.

Conclusion

According to this study the movement and location of
stars and planets relative to Earth can affect many factors
related to human health. In this regard, the main role is
played by human nature, which can change with the
change of seasons. Also, being exposed day and night
due to the effect of melatonin can strengthen or weaken
the treatments performed against some diseases.

Angles Solstice/equinox  Moon phase Planet phase Planets Seasons

Cold Imum Coeli Winter solstice New moon Conjunction Saturn Autumn, winter

Hot Midheaven Summer solstice Full moon Opposition Sun, Venus, Mars, Jupiter, Moon (slightly) ' Spring, summer

Dry Ascendant Autumnal equinox Last quarter 27 station/ square Sun, Mars, Saturn Summer, autumn

Wet Descendant Vernal equinox First quarter 15t station/ square Moon, Venus, Jupiter Winter, spring
28
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The influence of planets and stars may play a role in
the treatment of diseases through their effect on the
melatonin gland. But achieving this goal requires more
extensive studies.
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Abstract

Objective: The main objective of the research was to assess the maternal and fetal outcome of subjects with Gestational Diabetes
Mellitus. The other objectives of the study were to assess the KAP of subjects, Nutritional assessment of subjects with Gestational
Diabetes Mellitus.

Methodology: This was an observational study, carried out over a period of 6 months among in-patients of the department of Obstetrics &
Gynecology. Based on the inclusion and exclusion criteria, 130 subjects were selected and informed the purpose of the study and details
were collected using the proforma developed. KAP questionnaire was filled by the subject to assess the knowledge, attitude and practice.
Results: A total of 130 patients were enrolled in the study based on the inclusion and exclusion criteria. The mean age of the study
subjects was found to be 29.56 + 4.64 years. Majority of the subjects belonged to the age group of 25-32 years (46.15%). Maternal
distress (84.61%) was the most common maternal complication followed by cesarean section (73.84%). Jaundice (27.69%), followed by
NICU admissions and Respiratory distress each with (16.92%) were the fetal complications. Subjects were administered the self-designed
KAP guestionnaire, to assess the knowledge, attitude and practice. Using statistical analysis, a weak positive correlation was observed
between knowledge and attitude was statistically not significant, a weak negative correlation was observed between attitude and practice
was not statistically significant, and a moderate positive correlation was observed between knowledge and practice which was statistically
significant. Majority of the subject's showed poor physical activity (49.23%)

Conclusion: Pregnancies complicated with GDM are associated with adverse matermnal and fetal outcome in terms of maternal distress,
LSCS, hypertensive disorders, prolonged labor, infections, IUGR, macrosomia, jaundice, respiratory distress, low birth weight, low Apgar
score at birth and high rates of admission to NICU. Low birth weight due to prematurity, IUGR and fetal distress are the main reasons for
NICU admissions. Majority of the subjects had good knowledge, positive attitude and good practice regarding the disease condition and
its management. Knowledge and practice were found to be interdependent.

Key words: Gestational diabetes, KAP questionnaire, pregnancy.

Resumen

Objetivo: El objetivo principal de la investigacion fue evaluar el resultado materno v fetal de los sujetos con Diabetes Mellitus Gestacional.
Los otros objetivos del estudio fueron evaluar el KAP de los sujetos, la evaluacion nutricional de los sujetos con Diabetes Mellitus
Gestacional.

Metodologia: Se trata de un estudio observacional, llevado a cabo durante un periodo de 6 meses entre los pacientes internos del
departamento de Obstetricia y Ginecologia. Sobre la base de los criterios de inclusion y exclusion, se seleccionaron 130 sujetos, a los
que se informd del propdsito del estudio y se recopilaron datos utilizando el formulario elaborado. Los sujetos rellenaron el cuestionario
KAP para evaluar sus conocimientos, actitudes y practicas.

Resultados: Un total de 130 pacientes se inscribieron en el estudio segiin los criterios de inclusion y exclusion. La edad media de los
sujetos del estudio fue de 29,56 + 4,64 afios. La mayorfa de los sujetos pertenecian al grupo de edad de 25-32 afos (46,15%). El sufrimiento
matemo (84,61%) fue la complicacion materna mas frecuente, seguida de la cesarea (73,84%). Las complicaciones fetales fueron la
ictericia (27,69%), seguida de los ingresos en la UCIN y el sufrimiento respiratorio (16,92%). Se administrd a los sujetos el cuestionario
KAP disefiado por ellos mismos, para evaluar los conocimientos, la actitud y la practica. Mediante un andlisis estadistico, se observé una
correlacion positiva débil entre los conocimientos v la actitud, que no fue estadisticamente significativa, una correlacion negativa débil entre
la actitud vy la préctica, que no fue estadisticamente significativa, y una correlacion positiva moderada entre los conocimientos y la practica,
que fue estadisticamente significativa. La mayoria de los sujetos mostraron una actividad fisica deficiente (49,23%).

Conclusiones: | os embarazos complicados con DMG se asocian con resultados maternos y fetales adversos en términos de sufrimiento
materno, LSCS, trastornos hipertensivos, parto prolongado, infecciones, RCIU, macrosomia, ictericia, sufrimiento respiratorio, bajo peso
al nacer, baja puntuacion de Apgar al nacer vy altas tasas de ingreso en la UCIN. El bajo peso al nacer debido a la prematuridad, el RCIU
y el sufrimiento fetal son las principales razones de los ingresos en la UCIN. La mayoria de los sujetos tenian un buen conocimiento, una
actitud positiva y una buena practica respecto a la condicion de la enfermedad y su manejo. Se comprobd que los conocimientos vy la
practica son interdependientes.

Palabras clave: Diabetes gestacional, cuestionario KAP, embarazo.
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Introduction

Gestational diabstes mellitus (GDM) is defined as
‘hyperglycemia first detected during pregnancy that is
clearly not preexisting or overt diabetes”. It is believed
to be the drastically increased prevalence of GDM had a
negative impact on various short- and long-term maternal
and neonatal adverse outcomes?.

Gestational diabetes mellitus has been related with an
expanded risk for pregnancy-induced hypertension (PIH)
with relative risk going from 1.4 to 4.15%° albeit a few
examinations propose that the connection between PIH
and GDM isn't surely known®, It additionally builds the
pace of cesarean delivery by up to 57.4% and has a
more noteworthy effect in instances of obesity as well as
past history of cesarean area’®,

Gestational diabetes mellitus (GDM) is diabetes that is
analyzed during the second or third trimester of pregnancy
and isn't obviously clear diabstes®. As indicated by
American Diabetes Association, Gestational Diabetes
mellitus (GDM) has been defined as any level of glucose
bigotry with beginning or starting determination during
pregnancy.'® Many risk factors for creating GDM are
like those for type 2 diabetes mellitus (T2DM), including
obesity, family background of diabetes and high-risk
nationalities. Extra risk factors incorporate expanded
matemal age, past macrocosmic infant, and individual
history of GDM'.GDM not only influences immediate
maternal complications (hypertensive disorders such
as preeclampsia, gestational hypertension and chronic
hypertension, need for cesarean section, Hypoglycemia,
Abortion, polyhydramnios,) and neonatal complications
(hypoglycemia,  respiratory  distress, macrosomia,
Jaundice, Hypothermia and still birth), but also increases
the risk of future type 2 diabetes in mother as well as
the baby'?. There is no specific prevention for gestational
diabetes but more healthy habits adopted before
pregnancy can be a benefit. Some possible measures
that can be considered are, eating healthy foods, being
active and fit.”® Worldwide there are many guidelines
with  recommendations for appropriate management
strategies for GDM. Most guidelines recommend
screening all patients for GDM at 24-28 weeks of
gestation. GDM can be diagnosed using fasting glucose
reading, glucose challenge test (GCT) or oral Glucose
tolerance test (OGTT)™. According to American college
of obstetricians and gynecologist (ACOG), once patient
has been diagnosed with GDM, they should receive
proper diet plan and exercise counselling™. It is estimated
that 70-85% of cases, can be controlled with lifestyle
modifications alone. If treatment targets are not met,
pharmacotherapy should be initiated. Insulin is generally
the recommended first line therapy as it does not cross
placenta. Glyburide and Metformin are both pregnancy
category B drugs which makes them safe and effective for
a long- term use'®. Approximately 7% of all pregnancies

are confounded by GDM, which brings about in excess
of 200,000 cases every year. The pervasiveness might
go from 1 to 14% of all pregnancies, contingent upon
the population contemplated and diagnostic  tests
employed. The predominance of high blood glucose
(hyperglycemia) in pregnancy increases quickly with age
and is most noteworthy in ladies beyond 45 years old."™
In 2017, there were an estimated 204 million ladies living
with diabetes. This number is projected to increase to
308 million by 2045. 1 out of 3 ladies with diabetes was
of regenerative age.16.2% of live births had some type of
hyperglycemia in pregnancy. An estimated 85.1% were
because of Gestational diabetes and 1 of every 7 births
were impacted by gestational diabetes. It is important for
women with diabetes in pregnancy or GDM to carefully
control and monitor their blood glucose levels to reduce
the risk of adverse effect during pregnancy'”. The present
study is aimed to understand the effect of Gestational
Diabetes Mellitus in maternal and fetal outcomes. Our
study identifies the most significant factors that are
responsible for developing Gestational Diabetes mellitus.

Materials and methods

This was an observational study, where according to
the inclusion and exclusion criteria the subjects were
identified from the in-patient department of obstetrics
and gynecology. The purpose of the study was explained
to the subjects and the consent was obtained. The
subject was followed from the date of admission fill
delivery and matermal outcomes like placental abruption,
oligohydramnios, mode of delivery, complications etc.
and fetal outcomes like Apgar score, NICU admission,
IUGR etc. was assessed. Relevant data (demographic
details, laboratory investigations and medication chart)
was reviewed with the case report form, and study tools
were administered to obtain relevant information. The
data thus obtained was entered in a Microsoft Excel
sheet and was analyzed appropriately.

Data collected for this study was entered into Microsoft
excel and analyzed statistically by computing proportion
for all qualitative data and mean, standard deviation, for
quantitative data. The result is also expressed in terms
of 95% confidence interval. It is presented in the form
of frequency format and diagrammatic representation
wherever necessary. Statistical analysis was performed
using Chi-square test to find the association between low
birth weight and NICU admission. Fisher's exact probability
test was done to find the association between Apgar
score and NICU admission. Pearson correlation was
done to find the interdependence between knowledge
and attitude, knowledge and practice and attitude and
practice. For inferential statistics the relationship between
NICU admission and variables (Apgar score and low birth
weight) the results were considered statistically significant
wherever p value is less than 0.05.
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Result

The study was conducted for a period of 6 months,
included 130 subjects who were fulfiling the inclusion
criteriaand admitted in the patient wards of the department
of Obstetrics and Gynecology in ESIC-MC-PGIMSR,
Bengaluru. Gestational age plays an important role in
the maternal and fetal outcome, 78 subjects delivered
at 36-38 weeks (60%), followed by 52 subjects at 38-40
weeks (38.46%). The mean gestational age was found to
be 37.78 = 1.268 weeks. Hypothyroidism was the most
common diagnosis 34(26.15%), followed by Gestational
Hypertension 26 (20%), 6 (4.61%) candidiasis, 2 (1.53%)
anaemia, 2 (1.53/%) Epilepsy, Lower Respiratory Tract
Infection 2 (1.63%),Fever 2 (1.53%), Polio rescue
paralysis 2 (1.63%) and 70 (53.84%) had No co-
morbidities. Gestational Diabetes Mellitus Type A2 was
the most common diagnosis 72 (55.38%), followed by
Gestational Diabetes Mellitus Type A1 58 (44.61%).
Maternal complications of the subjects were assessed
and the most common complication was Maternal
distress 110 subjects (84.61%) followed by Cesarean
Section 96 (73.84%), 72 subjects (55.38%) with other
co-morbidities,28 subjects  with  Lactational failure
(13.4%), 24 (18.46%) subjects with Pre-mature Rupture
of Membrane (PROM),18 (13.85%) with Polyhydramnios
and 12 (9.23%) each with oligohydramnios and
infection, 10 (7.69%) subjects with obesity and 2 (1.53%)
subjects with  An hydramnios, hypoglycemia, Intra
Uterine Growth Restricted in each category. Detailed
distribution of subjects based on maternal complication
is represented in table I.

Table I: Distribution of subjects based on maternal complications.

Complication Number of subjects Percentage (%)

Co-morbidity 72 55.38
Cesarean section 96 73.84
Oligohydramnios 12 9.23
polyhydramnios 18 13.85
Anhydramnios 2 1.58
Hypoglycemia 2 1.63
PROM 24 18.46
Pre-term 12 9.23
Maternal Distress 110 84.61
Obesity 10 7.69
Infection 12 9.23
Lactational Failure 28 13.4
IUGR 2 1.53

Fetal complications were assessed and the most
common fetal complications were Jaundice 36 (27.69)
followed by NICU admission and Respiratory Distress
each with 22 (16.92%) subjects ,8 (6.15%) subjects
has been found to have birth injuries, Hypoglycemia
has been recorded in 10(7.69%) subjects 6 (4.62%)
macrosomia and premature birth was recorded followed
by 2 (1.53%) large for gestational age and 18 (13.8%)
with other minor complications such as hypothermia,

Infection etc. Detailed distribution of subjects based on
fetal complications is represented in table Il.

Table Il: Distribution of subjects based on fetal complications.

Complication Number of subjects Percentage (%)

Hypoglycemia 10 7.69
Large for Gestational Age 2 1.53
Macrosomia 6 4.62
Respiratory Distress 22 16.92
Jaundice 36 27.69
Birth Injuries 8 6.15
Premature Birth 6 4.62
NICU Admission 22 16.92
Others 18 13.8

The APGAR score describes the condition of the new-
born baby immediately after birth and if it is accordingly
applied, it can be a standardized instrument for
assessment. The APGAR is affected by many factors
such as gestational age, Medications taken during
pregnancy, any other co morbidity conditions etc.

Majority of the neonates 90 (69.23%) had APGAR score
of greater than 14 (Normal) ,followed by 40 (30.77%)
subjects had APGAR score between 4-6 (Mild asphyxia)
at 1 min.APGAR score of 5 min was assessed and
130 (100%) neonates had APGAR score >7 (Normal).
Detailed distribution of subjects based om APGAR score
is displayed in table IlI.

Table IlI: Distribution of subjects based on Apgar score.

APGAR range 1 min 1 min 5 min 5 min
(number of (%) (number of (%)
subjects) subjects)
Normal (>7) 90 69.23 130 100
Mild Asphyxia (4-6) 40 30.77 0 0
Grand Total 130 100 130 100

Assessment of knowledge of disease in subjects
with Gestational Diabetes Mellitus (Table IV).

The Knowledge possessed by the subject is a
representation of their understanding about the disease
and it greatly shows their approach to disease condition
and its management.

The following questions were administered to the
subjects:

Question K1: Do You Know normal level of Random
Blood Sugar

Question K2: \What are the known Risk factors for GDM?
Question K3: GDM is a risk factor for future type 2 DM?
Question K4: Do you know the name of the drug you
are taking for your GDM?

Question K5: What are the long-term health
conseqguences for the child born to GDM mothers?
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Table IV: Distribution of response received for assessment of knowledge.

Response K1 K2

n % n %
Correct answer 74 56.92 74 56.92
Incorrect answer 56 43.07 56 43.07

Assessment of Attitude in Subjects
with Gestational Diabetes Mellitus

The attitude of the subject towards the disease and its
management was assessed using Likert scale. Question
AT: Regular checking of Glucose is important.

Out of 130 subjects of Question A1 (58.46%, 76)
strongly agreed and 36 (27.69%) agreed Regular
checking of Glucose in Important, where as 1.53%, 2
disagreed and 16 (12.30%) had a neutral feeling. The
graphical representation shown above specifies that
majority of the subject had a positive attitude and part of
the study population had a neutral or had mixed feeling.

In Question A2, 74 (68.46%) strongly agreed and 36
(27.69%) subjects agreed that Regular medications will
improve the disease condition, while 18 (13.84%) had
a neutral opinion, which means they were unaware
that medication could improve the disease condition.
Above graphical representation indicates that most
of the subjects with GDM were aware that the regular
medications does improve the disease conditions, which
explains majority of the study population had a positive
attitude towards the disease.

In Question A3, 78 (B0%) strongly agreed and 48
(36.92%) agreed that sweet/sugar reduction/restriction
could control GDM, while 4 (3.08%) had a neutral
opinion or were unaware that medication could improve
the disease condition. The graphical representation from
figure above indicates that most of the study population
were aware that sugar/sweet restriction/reduction help
control GDM to certain extent, showing majority of the
subjects had a positive attitude towards the disease.

In Question A4, majority of the study population
disagreed 52 (40%) and 40 (30.77%) strongly disagreed
that GDM should not be treated in pregnancy due to fear
of risk to the baby and 34 (26.15%) had neutral response
while very few subjects strongly agreed and agreed 2
(1.63%) that GDM should not be treated in pregnancy
due to feat of the risk to the baby. According to the study
population it is seen that majority of them had a negative
attitude towards the disease condition and very few of
them had positive attitude.

In Question A5, majority (27.69%, 36) disagreed and 32
(24.62%) strongly disagreed that emational stress does
not have any role in causing GDM, while 22 (16.92%)
strongly agreed and 16 (12.31%) agreed that emotional

K3 K4 K5
n % n % n %
54 41.54 118 87.69 70 53.85
76 58.46 16 12.31 60 46.15

stress does not have any role in causing GDM. The
graphical representation from table below indicated that
most of the subject were not sure that emaotional Stress
does have a role in causing GDM 28 (21.54%). This
shows a mixed attitude towards the disease condition.

In Question A6, 46 (35.38%) and 40 (30.76%) strongly
disagreed and disagreed that they take OTC medications
during pregnancy, while only few 12 (9.23%) agreed and
6 (4.62%) strongly agreed that they take OTC medications
during pregnancy and is safe to take, whereas 206
(20%) were neutral. The graphical representation above
shows that most of the subjects were aware that OTC
medications should not be taken during pregnancy. This
shows that majority of the study population had positive
attitude towards the disease and the medications they
were taking. table V.

Table V: Distribution of subject's response to Question.

Distribution of subject’s response to Question A1

Response Number of subjects Percentage (%)
Strongly disagree 0 0
Disagree 2 1.58
Neutral 16 12.31
Agree 36 27.69
Strongly agree 74 58.46
Distribution of subject’s response to Question A2

Strongly disagree 0 0
Disagree 0 0
Neutral 18 13.85
Agree 36 27.69
Strongly agree 76 58.46
Distribution of subject’s response to Question A3

Strongly disagree 0 0
Disagree 0 0
Neutral 4 3.08
Agree 48 36.92
Strongly agree 78 60
Distribution of subject’s response to Question A4

Strongly disagree 40 30.77
Disagree 52 40
Neutral 34 26.15
Agree 2 1.58
Strongly agree 2 1.53
Distribution of subject’s response to Question A5

Strongly disagree 32 24.62
Disagree 36 27.69
Neutral 28 21.54
Agree 16 12.31
Strongly agree 22 16.92
Distribution of subject’s response to Question A6

Strongly disagree 46 35..38
Disagree 40 30.76
Neutral 26 20
Agree 12 9.28
Strongly agree 6 4.62
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Table VI: Distribution of practice in subjects with hypertensive disorders of pregnancy.

Response P1 P2
n % n

Yes 100 76.92 122

No 30 23.08 8

Table VII: Distribution of response received for assessment of Nutrition.

Response NAQ1 NAQ 2

n % n %
Correct answer 112 86.15 98 75.38
Incorrect answer 18 13.85 32 24.62

Assessment of Practice in subjects

with Gestational Diabetes Mellitus. (Table Vi)
Knowledge of correct practice and its application is
important for higher therapeutic outcomes. The following
questions were administered:

Question P1: Do You do Regular follow up and Glucose
monitoring?

Question P2: | make sure the drugs that has been
prescribed to me is safe to me and baby

Question P3: | am following the instructions provided
regarding proper medicine Use

Question P4: Are you avoiding extra added sugar/
sweet?

Question P1: Out of 130 Subjects, majority 100 (76.92%)
did regular follow up and Glucose monitoring Question
P2: Alimost all of the subjects 122 (93.85%) made sure
the drugs that has been prescribed to them during
pregnancy Is safe to them as well as to the baby.
Question P3: Most of the subjects 118 (89.23%) followed
the instruction provided to them regarding proper use of
medicines prescribed

Question P4 : Almost all of the subjects 128 (98.46%)
avoided extra added sugar in their daily food intake
Detalled.

Using statistical analysis a positive correlation was
observed between Knowledge and attitude (r=0.07) with
p value 0.355497776 (>0.05) which was statistically
significant, a positive correlation  was  observed
between Knowledge and practice (r=0.075) with p
value 0.057924406 (>0.05) which was statistically
significant ,and a weak positive correlation was observed
between attitude and practice (=0.002) with p value
0.00000004(<0.05) which was statistically insignificant.
Subjects were administered the Self-designed Nutrition
Assessment  Questionnaire (NAQ) to assess the
knowledge. The Questionnaire contained 5 questions
which were developed as a tool to know their knowledge
on Nutrition intake during GDM.

The following Questions were administered to the
Subjects:

Question NAQ 1: Which diet plan should you be
following to control GDM?

Question NAQ 2: \What are the food sources of Iron?

P3 P4
% n % n %
93.85 118 89.23 128 98.46
6.15 14 10.77 2 1.68
NAQ 3 NAQ 4 NAQ 5

n % n % n %
104 80 120 92.31 100 76.92
26 20 10 7.69 30 23.08

Question NAQ 3: What all supplements should be taken
during Pregnancy?

Question NAQ 4: What all foods you should avoid
during 1 st trimester?

Question NAQ 5: What is the food Source of calcium?
Table VII

NAQT: Most of the subjects 112 (86.15%) were aware
of the diet plan they should be following to control GDM
NAQ 2. 98 (75.38%) of the subjects knew the food
sources of Iron

NAQ 3: Most of the subjects 104(80%) were
knowledgeable about the supplements that should be
taken during pregnancy

NAQ 4 :120 (92.31%) had good idea about what food to
avoid during the 1 st trimester

NAQ 5 : More than half of the subjects 100 (76.92%)
knew the food sources of Calcium.

Assessment of Nutrition Practice in Subjects
with Gestational diabetes Mellitus. (Table VIII)

Appropriate practice and its implementation is crucial for
better therapeutic outcomes. The following questions
were administered

Question NP1: How often do you eat Fruits?

Question NP 2: How often do you drink any carbonated
beverages?

Question NP 3: How often do you eat from outside?
Question NP 4: How often do you take Vitamin
Supplements?

Question NP 5: How often do you consume packaged
snacks, cakes, pastries or sugars/sweetened drinks?

Question NP1: Out of 130 subjects 54 (41.54%) ate fruits
oncea day and 48 (36.92%) had 2 or more times per day,
while 6 (4.61%) never had ate fruits during their gestation
period. The graphical representation above indicates that
most of the subjects either had fruits 2 or more times per
day or at least once a day. This showed that majority of
the study population has a positive nutrition practice and
very few have negative practice.

In Question NP2, more than majority (76.92%,100) Never
drunk any carbonated beverages whereas 28 (21.54%)
did once a week during pregnancy and GDM condition.
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Table VIII: Distribution of subject’s response to Question NP.

Distribution of subject’s response to Question NP1

Response Number of subjects Percentage (%)
Never 6 4.61
Once a day 54 41.54
2 or more times per day 48 36.92
1 time per week 22 16.92
Distribution of subject’s response to Question NP2

Never 100 76.92
Once a week 28 21.54
2 or more times per day 0 0
Often 2 1.53
Distribution of subject’s response to Question NP3

Never 60 46.15
Once a week 60 46.15
More than twice a week 6 4.62
Often 4 3.08
Distribution of subject’s response to Question NP4

Never 0 0
Everyday 102 78.46
Once in a while 14 10.77
Often 8 6.15
Distribution of subject’s response to Question NP5

Never 62 47.69
Everyday 0 0
Once in a while 64 49.23
Often 4 3.08

The Graphical representation above indicates that most
of the study population were aware of the consequences
of drinking carbonated beverages during pregnancy
and especially in case of GDM which shows a positive
practice towards the disease condition.

In Question NP3, there is an equal proportion of subjects
Never 60(46.15%) and Once a week 60 (46.15%) eating
from outside whereas only few subjects to mention eat
more than twice a week 6 (4.62%) and often 4 (3.08%)
from outside during GDM conditions. The graphically
representation above shows a positive practice of
subjects towards the disease condition

In Question NP4 102 (78.46%) subjects out of 130 total
study population takes Vitamin Supplements Every day and
very few took Once in awhile (14,10.77%) or Often (8,6.15%).
The graphical representation above shows a positive practice
of study population towards the disease condition.

In Question NP5 ,64 (49.23%) subject’s out of 130 subjects
consume packaged snacks and other sweetened/
sugared products Once in a while, whereas 62 (47.69%)
subjects mentioned that they Never consumed any
packaged snacks or other sweetened products. The
graphical representation indicates majority of the study
population had Positive practice towards the disease
condition. Detailed Explanation is presented in table VIII

Assessment of Pregnancy Anxiety scale
in Subjects with Gestational Diabetes Mellitus.

The following Questions were administered:

Question PAS 1. | feel relaxed about the health of my
paby

Question PAS 2: | feel nervous thinking about the pain of
childbirth

Question PAS 3: | feel worried that | won't get my figure
back after my baby is born

Question PAS 4. | feel secure that people | know care
about me and will help me

Question PAS 5: | feel concermed about losing control
during labor

Question PAS 6: | Feel nervous that my baby will have a
deformity or a disease

Question PAS 7: | feel confident that the doctors and
midwives will take good care of me

Question PAS 8: | feel Secure knowing that my husband
finds me sexually attractive

Question PAS 9: | feel worried that | don’'t have enough
support People living near me

Question PAS 10: | feel Satisfied with my Husband'’s
Involvement in Pregnancy

Question PAS 11: | feel secure knowing my husband
support me

Question PAS 12: | feel Confident that my baby will be
born healthy

Question PAS 13: | feel uncertain about the physical
changes occurring in my body

Question PAS 14: | feel Scared about Feeling Helpless
during Labour?

Anxiety during pregnancy was assessed and the data
showed that 104 (80%) were anxious about their baby’s
health, 104 (80%) were also anxious about labour pain,
90 (69%) were anxious about their physical appearance
after delivery,32 (24.6%) were anxious about the amount
of support they will be receiving from their family and
16 (12%) were anxious about their marital life. Detailed
distribution is presented in table IX.

A total number of 830 drugs were prescribed to the 130
subjects admitted to the Obstetrics and Gynecology
department of ESIC-PGIMSR, Bengaluru. The largest
class of medications prescribed were Analgesics 316
(38%), followed by Antibiotics 306 (37%), Anti-Diabetic
drugs 122 (14%), Thyroid medications 38 (5%), Anti-
Hypertensive drugs 36 (4%) and Anti-Fungal drugs 14
(2%). Detailed distribution is given in table IX.

Table IX: Distribution of drugs used by respondents based on pharmacological
classification.
Percentage (%)

Class of drugs Number of drugs

prescribed
Anti-Diabetic drugs 122 14%
Antibiotics 306 37%
Analgesics 316 38%
Anti-Hypertensive drugs 34 4%
Thyroid medications 38 5%
Anti-Fungal drugs 14 2%
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Discussion

According to Dudhwadkar R et al 18pregnancy
complicated with  GDM, has adverse matemal and
fetal outcomes, whose results show incidence of
pre-eclampsia  (26%), hypothyroidism  (6%) and
Polyhydramnios (20%) in GDM patients, which can
complicate the course of pregnancy and has adverse
effects on maternal and fetal outcomes. In another study
conducted by Odar E et al,'® similar results were found
which stated that the mothers with GDM were four times
more likely to have hypertensive disorders and nine times
more likely to have vaginal candidiasis. Thus, all five
studies indicate that women with GDM are at increased
risk of Adverse Obstetric outcomes.

Jaundice was the most commonly seen fetal
complication in our study which is very similar to the
study done by Singla, M. et al’® where as in a study done
by Shukla et al'’, Macrosomia was the most commonly
observed complication. According to a study done by
IRC Barbosa et al,’" fetal deaths were the commonly
occurring complication. Where as in our study, NICU
admission followed by Respiratory distress were also
seen as the second most common complication. NICU
admission in our study was due to Low birth weight and
low APGAR score. Birth weight >3.5kg and <2.5kg
was seen in 4.62% while 90.76% had weight between
2.5-3.5kg. In a study done by Singla, M et al,2067%
of the subjects had birth weight >2.5kg and 6.1% had
weight less than 1.5Kg .The Apgar score >7 at 1 and
5 minutes occurred in 69.23% and 100% respectively
in neonates of Gestational Diabetes Mellitus mothers,
Apgar score of 4-6 at 1 and 5 minutes occurred in
30.77%. Nevertheless, there was a considerable
improvement in the Apgar scores of neonates at 5
minutes and this could ascribe a more effective neonatal
resuscitation from appropriate care during the change to
the uterine life. According to the study by Crowther, C. A
et al??, significantly low 1-minute Apgar score in babies is
consistent. The above findings suggest that there should
be a proper preparation for neonatal resuscitation at the
time of childbirth in pregnancies complicated with GDM.

Chi square test (x?) was done to asses between low
Apgar score and NICU admission, the result was seen
as statistically significant. Fisher's exact probability test
was done to find out the association between Low Birth
weight and NICU admission, which is not significant at
5% level of significance.

The study conducted by Crowther AC et al’?, concluded
that treatment of GDM (which include dietary advice,
blood glucose monitoring and insulin  or metformin
therapy) reduces serious perinatal morbidity and may
also improve women's health related QOL which is
comparable to our study results which concludes the
same on the basis of KAP of women treated for GDM

and their positive response on satisfaction regarding
treatment provided for GDM that helped subjects in
achieving reduced adverse perinatal outcomes.

Among the responses received for Question K1 of KAP
Questionnaire which checks whether the subject knows
the normal level of Random blood sugar levels, (56.92%)
of the respondents knew the normal level, In Question K2
which checks the awareness of patient about risk factors
for GDM, (56.92%) were aware of it. In Question K3 which
checks whether the patient know that GDM is a risk
factor for future Type 2 DM, (41.54%) knew the correct
response. In Question K4, which determines whether the
patient knows the name of the antidiabetic drug they are
taking, most of the subjects (87.69%) knew the name of
antidiabetic drug they were taking. In Question K5, which
determines whether the patient know the long-term
health consequences of the child born to GDMmother,
(63.85%) knew the consequences. Majority subjects
had good knowledge about GDM whereas, remaining
lack the knowledge of GDM, which may alter the attitude
and practice towards disease management. Clinical
activities such as patient counselling, medication review
and pharmaceutical care program helps to increase
the subject’s knowledge about the disease condition. It
was found out that most of the subjects had a positive
attitude towards the disease condition and treatment
given. Majority (76.92%) of the subjects had regular
practice of checking their blood sugar levels, (93.85%)
tried to find out whether the medicines taken by them
(OTC or prescribed) is safe during pregnancy, (89.23%)
followed the instructions regarding proper medicine use
and (98.46%) reduced sugar/sweet intake as advised by
the doctor. Our study results show, Good Knowledge
Attitude and Practice towards disease condition, which is
contrary to a study done by Odar E et al,'®, whose study
results show only a small proportion of rural antenatal
women (17.5%) had good knowledge about GDM.

According to data collected in our study, about nutrition
assessment, majority of the subjects (86.15%) knew that
diabetic diet should be followed to control GDM, (75.38%)
subjects knew the food sources of iron, (80%) subjects
knew the supplements that should be taken during
pregnancy, most of them (92.31%) knew the fruits which
should be avoided during pregnancy and (76.92%) knew
the food sources of calcium. And according to the data
obtained from Nutrition Practice Questionnaire, most of
them (41.54%) ate fruits once a day, (36.92%) twice a
day, (16.92%) once in a week and few of them (4.61%)
never ate fruits during pregnancy. During pregnancy most
of them (76.92%) never drank carbonated beverages.
(46.15%) never ate food from outside, equal number
of subjects (46.15%) ate once in week and few (7.7%)
subjects had more often from outside. Most of them
(78.46%) took vitamin supplements (including folic acid,
calcium and iron supplements) every day as prescribed.
Half of the subjects (49.23%) had packaged snacks
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once in a while and (47.69%) of them never had. In our
study, the results of Nutrition Knowledge assessment
and Nutrition practice questionnaires, shows a positive
Nutrition practice and assessment towards the disease
condition where the knowledge on importance of right
nutrition was provided. These results are comparable
to the study conducted by Khushpreet K et al,?® that
concludes that, Nutriion counselling  significantly
improved the fetal outcome and KAP score of GDM,

Conclusion

Gestational Diabetes Mellitus associated with Pregnancy
include maternal and fetal outcomes such as Macrosomia,
Hyperbilirubinemia, NICU admission, Shoulder dystocia,
polyhydramnios, premature birth, etc. Prior diagnosis, role
of diet and correct treatment options and regular checkups
plays a very important role in the prevention of Gestational
Diabetes Mellitus. Low Apgar score and Low birth weight
are the major complications for NICU admission.

Maternal distress was the most common maternal
complication and Jaundice and respiratory distress is the
most common fetal complications.

Assessment of knowledge Attitude and practice showed
that majority of the subjects had good knowledge, a
positive attitude and good practice regarding the disease
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Abstract

Objectives: During lockdown by COVID-19, some individuals engaged in behaviours generating a greater sense of positivity and
control. The objective was to identify relationships between affect, coping strategies, and resilience with task management, distress
caused by lockdown, and difficulty observing public health restrictions.

Methods: A cross-sectional observational study (May 2020) was carried out in the Complutense University of Madrid. The sample
consisted of 50 first-year Health Sciences students, wich were assessed during lockdown by COVID19. The followins scales were
used: the Positive and Negative Affect Schedule (PANAS), the Coping Orientation to Problems Experienced inventory, the Connor-
Davidson Resilience Scale, and the Escala de Gestion de Actividades en Situacion de Confinamiento (Activity Management during
Lockdown Scale).

Results: Thirty-five students (70%) displayed a score of 36 on the scale measuring the distress caused by the public health
restrictions. Associations with r values of >0.5 were: distress caused by the pandemic and positive affect (=0.512); seeking new
hobbies and seeking social support (=0.567); seeking new hobbies and humour (=0.56); reading and active problem-focused
coping (=0.5).

Conclusions: Positive affect is influenced by behaviours linked to helping neighbours. Strategies allowing subjects to occupy
their time more constructively were: active problem-focused coping, seeking psychosocial support, and acceptance and personal
growth. The factors related to negative affect were alcohol consumption and/or drug use, humour.

Key words: Coping; COVID-19, lockdown, health science students, psychological resilience, social isolation.

Resumen

Objetivos: Durante el confinamiento por la COVID-19, algunas personas se involucraron en comportamientos que generaron una
mayor sensacion de positividad y control. El objetivo del presente estudio fue identificar relaciones entre el afecto, las estrategias
de afrontamiento y la resiliencia con la gestion de tareas, la angustia causada por el encierro vy la dificultad para observar las
restricciones de salud publica.

Métodos: Se realizd un estudio observacional transversal (mayo de 2020) en la Universidad Complutense de Madrid. La
muestra estuvo conformada por 50 estudiantes de primer afio de Ciencias de la Salud, los cuales fueron evaluados durante
el confinamiento por la COVID19. Se utilizaron las siguientes escalas: Positive and Negative Affect Schedule (PANAS), Coping
Orientation to Problems Experienced Inventory, Connor-Davidson Resilience Scale y Escala de Gestion de Actividades en Situacion
de Confinamiento (Activity Management during Lockdown Scale).

Resultados: 35 estudiantes (70%) presentaron una puntuacion mayor de 6 en la escala que mide el malestar causado por
las restricciones de salud publica. Las asociaciones con valores de r >0,5 fueron: angustia por la pandemia y afecto positivo
(r=0,512); busqueda de nuevos pasatiempos y busqueda de apoyo social (r=0,567); blsqueda de nuevos pasatiempos y humor
(r=0,56); lectura y afrontamiento activo centrado en el problema (=0,5).

Conclusiones: El afecto positivo esta influido por conductas vinculadas a la ayuda al préjimo. Las estrategias que permitieron a
los sujetos ocupar su tiempo de manera mas constructiva fueron: afrontamiento activo centrado en el problema, blsqueda de
apoyo psicosocial y aceptacion y crecimiento personal. Los factores relacionados con el afecto negativo fueron el consumo de
alcohol y/o drogas, el humor.

Palabras clave: Afrontamiento; COVID-19, confinamineto por pandemia, estudiantes de ciencias de la salud, resiliencia psicoldgica,
asilamiento social.
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Introduction

Spain spent 99 days under lockdown as a result of the
pandemic. During this period, individuals engaged in a
variety of behaviours, some of which led to a greater
sense of positivity and control, as reported in a study
by Sandin et al.” Another study with a Spanish sample
showed that these positive effects were particularly strong
during the first few weeks of lockdown, exceeding those
observed in a sample of 990 Spaniards in 2013 following
five years of one of the worst economic recessions seen
in recent decades?. In the same vein, 61% of a sample
of 657 healthcare workers reported an increased sense
of meaning/purpose since the COVID-19 outbreak,
according to Shechter et al.®

However, another section of the population experienced
highly negative emotions such as stress and overwhelm,
hopelessness, sleep problems, and even depression,
One review showed that people in China experienced
boredom, loneliness, and anger during lockdown, as
well as an increase in psychological problems such
as anxiety, stress, and depression®. Brooks et al. state
that the predominant feelings experienced by people in
lockdown are depression, fear, guilt, and anger®.

To explain these results, several authors have analysed
the influence of factors such as coping through physical
activity?, individual resilience®, the influence of affect
on certain behaviours and fears during the pandemic’,
and the association between behaviours such as social
media use and higher levels of anxiety”.

The objective of this study was to identify significant
relationships  between psychological factors, coping
strategies, and resilience factors and each of the
following: task management, perceived distress levels,
and difficulty observing public health restrictions during
the COVID-19 lockdown.,

Methods

Design. Population. Sample.

This is a cross-sectional observational study involving
Health Sciences students during the stay-at-home
lockdown.

The target population comprised 370 first-year nursing
and physiotherapy students. Initially, the aim was to
explore stress coping strategies at various times during
the 2019-2020 academic year. The sudden onset of the
pandemic and the ensuing lockdown presented a new
scenario, offering an opportunity for exploration that was
not to be wasted. After informing students of the study’s
objectives, 116 agreed to participate.

The Epidat 4.2 tool was used to calculate the required

sample size. For an expected mean resilience of 70 points
and a standard deviation of 10 points, a 2% accuracy
and 95% confidence, the required sample size was 53
subjects. Stratified random sampling by age and sex was
carried out, resulting in a final sample of 50 participants.

Measurement scales and variables

Data were collected on sociodemographic variables and
other variables such as people with whom the student
spent the lockdown and difficulties experienced by the
student in observing the restrictions (scale from O to 10).

The following validated, self-report questionnaires were
used to assess various psychological factors and coping
strategies:

1. The Positive and Negative Affect Schedule (PANAS)
assesses, separately, the positve and negative
emotional experiences lived recenthy®, This is a 20-item
questionnaire where participants respond using Likert
scales. The items are organised into two groups: 10
items refer to positive aspects, and 10 refer to negative
aspects. The Spanish version has a good reliability index
(Cronbach’'s a >.87) and construct validity®.

2. The COPE (Coping Orientaton to Problems
Experienced) inventory. The Spanish version of the
COPE-48 scale assesses the following 9 coping
strategies using a Likert scale ranging from 1 = ‘I never
do that” to 4 = "I do that frequently”’®, The mean internal
consistency of the Spanish version is 0.8.

3. The Connor-Davidson Resilience Scale. The Spanish
adaptation consists of 25 items which participants
evaluate using Likert scales ranging from O (not at all)
to 4 (almost always). The items are grouped into 5
dimensions: Persistence-Tenacity-Self-Efficacy, Control
Under Pressure, Adaptability and Support Networks,
Control and Meaning, Spirituality. The sum of these
values constitutes the total value for Resilience, whose
thresholds are: less than 70 (low); 70 to 87 (intermediate);
greater than 88 (high). The intemal consistency of the
Spanish version was optimal'’, with a Cronbach’s a
coefficient = 0.86.

4, The Emotion Thermometer is part of the American
National Comprehensive Cancer Network Guidelines
for Distress Management and measures the overall
emotional distress experienced by patients on a scale
from O to 10. It has a sensitivity between 75% and 80%,
and a specificity close to 60%'e, Patients are considered
to be in emotional distress if they score 6 or more.

5. The Escala de Gestion de Actividades en Situacion de
Confinamiento (Activity Management during Lockdown
Scale) is a list of behaviours performed during lockdown,
some of which were provided by the Official Psychologists’
Association of Madrid™. Responses were collected on a
Likert scale ranging from 1 (never) to 5 (almost always).

Ethical and legal aspects
The principles enshrined in the Helsinki Declaration on
Biomedical Research Involving Human Subjects were
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observed at all times. All the students were informed of the
objectives and terms of implementation of the research
and signed an informed consent form which explained that
participation was completely voluntary and anonymous,
that they could freely withdraw from the study at any time
without giving a reason, and that such participation did not
entail any benefit or harm for students. The confidentiality
and privacy of their information were preserved in
compliance with current regulations on the protection of
personal data. The data were entered in secure databases
and access to the data was restricted to the researchers.
Data analysis was limited to the purposes of this studly.
This research was approved by the Institutional Review
Board of Complutense University of Madrid.

Data analysis

Means and standard deviations were calculated for
quantitative variables. Absolute and relative frequencies
(percentages) were calculated for qualitative variables.
The assumption of normality of the data was checked
using graphical representation tests (histograms and
Q-Q and P-P plots) and statistical significance tests such
as the Shapiro-Wilk test.

For statistical comparisons, the X-squared test was
used (applying Fisher's exact test, if indicated) and the
Z-test for qualitative variables. For the comparison of two
means, Student’s t-test or Mann-Whitney's U-test was
used, depending on whether or not the data in question
were parametric. The homoscedasticity of the data was
checked using Levene’s test. To analyse the degree of
association between gquantitative variables, Pearson’s or
Spearman’s correlation coefficient was used depending
on the parametric nature of the data.

Allhypothesis tests were two-tailed and were conducted
with a statistical significance threshold of alpha error
<6% (p < .05). Confidence intervals were calculated
with 95% certainty. SPSS v. 22 and Epidat v. 4.2. were
used for data analysis.

Results

Description of the characteristics of the sample
Of the 50 students, 49 were women (98%). According to
the distribution by Degree, 46 corresponded to Nursing
(92%) and 4 to Physiotherapy (8%). The meanage was 19.9
(5.1) years, 95% CI (18.5-21.4). 32% of the participants
declared that they were working while they were studying,
92% indicated that they passed the confinement with their
family, 54% that it did not cost them anything to follow
the restrictions imposed during the confinement. In terms
of discomfort caused by the confinement situation, 35
students (70%) indicated a value equal to or greater than
6, with a mean score of 6 (2.2) 95% Cl 5.4 -6.7. Table |
shows the final characteristics of the sample.

Table I: Characteristics of the sample.

Variable Mean or n (SD or %)
Female 49 (98)
Age (years) 19.9 (6.1)
Employed 16 (32)
Nursing students 46 (92)
With whom are you spending the lockdown?

With my family 46 (92%)
Other 4 (8%)

| find it difficult to observe the restrictions

Never 27 (54%)
Rarely 14 (28%)
Sometimes 6 (12%)
Often 3 (6%)
Almost always 0
Distress caused by the restrictions imposed 6 (2.2)
(from 0 to 10) 0-5 15 (30%)

6-10 35 (70%)

Table II: Results of the PANAS, COPE-48, and Resilience scales during the
COVID-19 lockdown.

Mean, SD 95% ClI
PANAS

POS. AFFECT 24.9,7.7 22,7 -271
NEG. AFFECT 26.3, 7.7 24.1-28.5

COPE-48
APC 25.3, 3.8 24.2 - 26.4
ACD 4.6,1.6 4.1-5.1
FVE 10.5, 2.6 9.8-11.2
SSS 22.3,5.7 20.7 - 23.9
HUM 9.3,3.3 8.4-10.2
REL 7.2,4.6 59-85
DEN 5.3, 2.1 4.7-59
REC 9.6 (2.3) 9-10.3
APG 21.2(3.6) 20.2-22.2

RESILIENCE

PTS 23,4.9 21.6-24.4
CUP 17, 4.4 15.8 - 18.3
ASN 16.1, 3.5 15.1-17.1
CAP 8.7,2.3 8.05-9.4
SPI 43,25 36-5
RSC 69.2, 13.7 65.3 - 73.1

APC: Active problem-focused coping; ACD: Alcohol consumption and/or drug
use; FVE: Focus on and Venting of Emotions; SSS: Seeking Social Support;
HUM: Humour; REL: Religion; DEN: Denial; REC: Restraint Coping; APG:
Acceptance and personal growth; PTS: Persistence, Tenacity, and Self-Efficacy;
CUP: Control Under Pressure; ASN: Adaptability and Support Networks; CAP:
Control And Purpose; SPI: Spirituality; RSC: Resilience.

Through the PANAS, COPE-48 and Connor-Davidson
scales, the psychological situation of the participants
was analyzed about their affective state (positive
or negative), coping strategies in the face of stress
caused by confinement and resilience in the face
of exceptionality confinement due to the pandemic,
respectively (Table Il). As can be seen, the mean score
for the entire sample was 69.2 (13.7) 95% Cl 65.3 -
73.1 as estimated for calculating the sample size.
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Table llI: Activities carried out during lockdown.

ACTIVITY DURING LOCKDOWN Mean (SD) 95% ClI
Watching the news 3.6(1.2) 33-4
Watching TV 3.4 (1.1) 3.1-3.7
Listening to music 4.4 (0.95) 41 -4.7
Carrying out university study 4.3 (0.8) 4-45
Reading 3.3(1.2) 29-36
Seeking new hobbies 3.2(1.2) 2.9
Doing household chores 3.9 (0.95) 3.6-4.1
Connecting with friends and family online 4.3 (1.05) 3.6-4.1
Completing pending tasks that they would not normally do 3.8 (0.96) 3.5-4.1
Keeping to a set timetable 3.6(1.2) 3.3-38.9
Helping neighbours 2.4 (1.4) 2-28
Volunteering for social causes related to the pandemic 1.8(1.2 1.5-2.1
Working in healthcare during the pandemic 1.4(1) 1.2-1.7
Working remotely in non-healthcare sectors 1.7 (1.1) 1.2-1.7
Performing routine hygiene and cleaning 4.2 (0.95) 3.95-4.5
Doing physical exercise 4(1.1) 3.7-43
Talking to the people they live with 4.4 (0.86) 42-46
Creating a private space 4.2(1.1) 3.9-45
Playing online games with friends 2.3(1.4) 1.9-2.7

Table IV: Activities carried out during lockdown (comparison of means) and psychological state.

ACTIVITY DURING PANAS COPE-48 RESILIENCE
LOCKDOWN POS. NEG. | APC ACD | FVE | SSS HUM REL DEN REC APG PTS CUP ASN CAP SPI RESC
AFFECT AFFECT

Watching the news | <Mean | 24.4 26.2 249 | 44 104 217 93 | 82 | 51 9.2 | 206|235 (165|162 [ 9.2 | 836 | 39
>Mean | 25.3 26.4 2567 49 106 227 93 | 65 | 54 | 98 217 227 174 | 16 | 84 4.8 693

Watching TV <Mean 23.8 26.1 263 45 | 104 225 86" 6.7 |48 96 218 222 173|158 | 84 43 681
> Mean 26 26.6 2564 | 48 107 | 221 10 | 7.7 | 68" | 9.6 | 20.7 | 23.8 | 16.8 | 16.4 | 9.1 4.2 | 70.3

Listening to music | <Mean & 24.3 26 23.8* 47 | 105|227 | 7.4* | 96 | 6.1 9 198" 226 | 176 | 16.1 | 87 | 44 | 69.4
>Mean | 25.3 26.5 262" 46 | 1056 22 |10.5°| 7 5.3 10 221 236 | 16.7 | 16.1 | 87 | 4.2 | 69.1

Carrying out <Mean 26.2 24.1* 244 49 109 214 9 72 563 94 203" 2177 161 1569 82 | 3.9 658"
university study >Mean | 23.2 29.2* 265 | 44 101 | 235 9.7 | 72 | 53 | 99 |22.4* 2477 182 | 165 | 9.4 | 4.7 | 73.5*
Reading <Mean | 253 24.8 241* 49 | 105|218 92 | 69 | 66 | 98 | 205 231|166 159 | 88 | 43 686

>Mean | 24.2 28.8 274 43 | 105|232 | 95 | 76 | 47 | 93 | 224 | 23 | 178 | 165 | 86 | 43 | 702
Seeking <Mean 258 23.4* | 241* 49 | 109 | 20" | 86* | 7.2 | 53 | 9.6 | 20.1*| 229 | 16.4 | 1567 | 9 4.4 704
new hobbies >Mean | 23.7 30.3" 27 | 4.4 10 | 25.5*(10.3*| 7.2 | 62 | 9.7 | 228" 232 | 16.4 | 156.7 | 83 4 | 676
Doing household <Mean | 25.8 25.4 246" 48 | 108|217 93 | 6.7 | 66 | 95 203" 227 | 169 | 16.1 | 85 | 43 | 685
chores >Mean | 22.8 28.4 271" 44 | 99 | 288 94 | 83 | 44 | 99 233" 238|173 163 | 92 | 43 | 708

Connecting with <Mean 25.6 24.5 241*| 47 | 111 |19.7* 87 | 7.3 | 48 | 97 | 208 | 22.7 | 175 | 169 | 9.3* | 3.9 | 70.3
friends and family = >Mean  24.4 27.8 26.3* 4.6 10 243 98 | 71 56 | 96 | 215233 | 167 155 83 45 684
online

Completing <Mean 2438 249 |241*| 48 | 108 | 21* | 92 | 75 | 5.6 | 95 |20.6*| 23.7 | 17.9*|16.7* | 9.1* | 43 | 71.8*
pending tasks >Mean | 25.3 30.1* | 28.8°| 42 | 98 | 259" 95 | 6.4 | 43 10 23" | 21.2 | 14.6* | 145" | 7.5 | 4.2 | 61.9*
Keeping to <Mean 254 24.9* 248 49° 106 218 92 71 | 55 | 96 208 231 173|162 | 88 4.4 698
a set timetable >Mean 24.6 30.8* 26.7 4 | 1083 231 9.6 | 84 | 51 96 | 224 | 23 | 164 159 84 4 | 67.7
Helping <Mean 23.8* 26.3 247 48 106 218 92 | 7.1 55 | 95 206" 233 175 165 87 | 46 | 70.7
neighbours >Mean | 28.5* 26.4 275" 43 | 104 | 239 | 95 | 75 | 44 10 | 28.1*| 22.1 | 156.6*| 149 | 88 | 3.2 | 64.6
Volunteering <Mean 245 26.6 256 46 | 104 221 93 73 | 53 | 98 211 234 173|163 |88 45 703
for charity >Mean 26.7 28.9 248 5 10.9 23.3 91 6.9 | 4.9 9 219|216 | 1567 152 84 | 33 642
Working in <Mean 244 26.9 244 46 | 106 224 93 72 | 52 | 96 211 233 173|165 |88 @ 4.2 699
healthcare > Mean 29 22.3 25 5.3 10 | 21.8 9 7.3 6 97 | 218|213 | 1565 | 13.3 | 85 5 63.7

Working remotely < Mean 241 27.5" 2562 | 46 | 105 | 223 | 9.2 6.8 490 94 211|236 | 174  16.7 | 89 41 | 70.7
in non-healthcare | >Mean | 27.9 222 | 259 | 5 105|222 96 85 64* | 10 | 218 21 | 1568 | 14 | 81 | 49 | 63.8
sectors

Performing routine | <Mean | 23.3 26.2 248 5 103 21 96 69 | 54 96 211 226 17 | 163 | 86 396 685
hygiene and cleaning > Mean | 26.5 26.4 2569 | 44 | 10.7  283.6 9 75 | 6.1 96 | 214|235 | 17 16 8.8 4.6 | 69.9

Doing physical <Mean 252 22.8° | 244" 49 | 102|203 9 6.7 | 53 10 | 214 228|173 | 16.1 | 88 | 4.7 | 69.8
exercise >Mean | 24.6 30.9* 265" 44 | 109 | 249" 97 | 78 | 63 | 91 | 223|234 | 16.7 | 16.1 | 86 | 3.7 | 68.5
Talking to the people, <Mean | 27.3 23.6* | 242" b 11 | 209 82 | 78 | 63 | 93 20 1219 164 154 86 @ 4.4  66.7
they live with >Mean | 23.2 283" |26.1*| 44 | 102 | 233|101 | 68 | 52 | 98 | 221|239 | 175|166 | 88 | 42 | 71

Creating a private | <Mean = 27.1* 23.9 243 | 4.8 11 | 205| 84 | 71 | 62 | 93 | 205 216|165 | 1565 | 83 | 44 | 66.2
space >Mean | 23.2* 28.2* 262 | 46 102 237 10 73 | 53 | 99 | 228|241 | 175 | 16.6 | 9.1 42 | 71.6
Playing online <Mean | 25.8 25.3 2562 | 45 106 222 93 | 69 | 65 | 98 | 209|226 | 16.7 | 16.1 | 85 | 4.7 | 68.5

games with friends | > Mean | 23.3 28.2 265 5 103 226 92 | 77 49 | 94 218|239 178 162 92 35 705
Finds it difficultto | <Mean | 24.5 26.4 268 46 103 223 94 | 69 61 99 | 214232 | 171 161 87 43 | 69.3
observe restrictions| > Mean | 26.4 26 23.3* 61 116 222 89 | 84 658 | 84 | 203 224 166 163 89 | 43 | 68.6
Distress caused <Mean 21.5* 27.2 26.3  43° 101 218 102 7.7 | 47 | 98 218 236 186" 17.3°| 9.3 43 | 73

by the pandemic >Mean | 28.1* 25.5 245 | 5 | 109 | 228 | 85" | 6.8 | 68 | 94 | 20.7 | 225 | 16.6*| 16.1*| 82 | 4.3 | 65.7*

APC: Active problem-focused coping; ACD: Alcohol consumption and/or drug use; FVE: Focus on and Venting of Emotions; SSS: Seeking Social Support; HUM:
Humour; REL: Religion; DEN: Denial; REC: Restraint Coping; APG: Acceptance and personal growth; PTS: Persistence, Tenacity, and Self-Efficacy; CUP: Control Under
Pressure; ASN: Adaptability and Support Networks; CAP: Control And Purpose; SPI: Spirituality; RSC: Resilience; * significant differences (0<0.05)
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Table V: Correlation between activities performed during lockdown and psychological state.

ACTIVITY PANAS COPE-48 RESILIENCE
POS. NEG. APC | ACD FVE SSS HUM REL DEN REC | APG PTS CUP ASN CAP SPI RESC

Watching TV | Correlat. Coeff. 0.21 279

Sig. (two-tailed) 0.14 .050
Listening Correlat. Coeff. .315 409 0.342
to music Sig. (two-tailed) .026 .003 0.01
Carrying out Correlat. Coeff. .320 0.193| 242 .188
university study | Sig. (two-tailed) .024 0.18 | .090 .190
Reading Correlat. Coeff. .50

Sig. (two-tailed) .000
Seeking new | Correlat. Coeff. 401 .336 .567 | 0.56 0.334
hobbies Sig. (two-tailed) .004 | .017 .000 | .08 0.018
Doing Correlat. Coeff. .288 0.303
household Sig. (two-tailed) .043 0.01
chores
Connecting with | Correlat. Coeff. .298 430 .341
friends and Sig. (two-tailed) .035 .002 .015
family online
Completing Correlat. Coeff. .320 462 .384 0.403 -125|-.114 |-.257 -.131
pending tasks | Sig. (two-tailed) .023 .001 .006 0.004 .386 | .431 | .071 .363
Keeping to Correlat. Coeff. 450 -.236
a set timetable | Sig. (two-tailed) .001 .099
Helping Correlat. Coeff. | .246 140 0.13 -0.30
neighbours Sig. (two-tailed) = .085 .332 0.35 0.038
Volunteering Correlat. Coeff. -.190
for charity Sig. (two-tailed)
Working remotely = Correlat. Coeff. -0.14 0.243
in non-healthcare | Sig. (two-tailed) 0.31 0.09
sectors
Doing physical | Correlat. Coeff. A7 .206 406
exercise Sig. (two-tailed) .001 152 .003
Talking to the | Correlat. Coeff. 297 .360
people they Sig. (two-tailed) .036 .010
live with
Creating a Correlat. Coeff. .302
private space | Sig. (two-tailed) .033
Finds it difficult | Correlat. Coeff. -.240
to observe Sig. (two-tailed) .093
restrictions
Distress caused | Correlat. Coeff. | .512 215 .357 322 -.277 -.248
by the pandemic | Sig. (two-tailed) = .000 134 .011 .023 | .052 .083

APC: Active problem-focused coping; ACD: Alcohol consumption and/or drug use; FVE: Focus on and Venting of Emotions; SSS: Seeking Social Support; HUM:
Humour; REL: Religion; DEN: Denial; REC: Restraint Coping; APG: Acceptance and personal growth; PTS: Persistence, Tenacity, and Self-Efficacy; CUP: Control Under
Pressure; ASN: Adaptability and Support Networks; CAP: Control And Purpose; SPI: Spirituality; RSC: Resilience

Activities carried out during confinement

and their relationship with the psychological state
About the activities carried out by the students during
home confinement (Table Ill), the most frequently carried
out activities (mean = 4 out of a total of 5 points) stand
out: listening to music, performing university obligations
(academic), being connected to the network of friends,
family, carry out a routine of hygiene and personal
cleaning caused by the pandemic, talk with the people
with whom the student lives and create an intimate
space. On the contrary, the least carried out activities
have been (average < 2 out of a total of 5 points):;
collaborating with solidarity volunteering or in health work
related to the Covid-19 pandemic and teleworking in
non-health activities.

The psychological situation was then analysed according
to participants’ degree of involvement in the activities

they carried out during the stay-at-home lockdown. To
this end, they were divided into two groups: those with
scores above the mean frequency of performance for
each of the activities and those with scores below the
mean. The results are shown in table IV.

Finally, Pearson’s correlation coefficients for the variables
that were significantly associated (Table V) were
analysed to determine the strength of the association
between the activity performed during lockdown and the
psychological situation.

Only watching the news, working in healthcare,
performing routine hygiene and cleaning, and playing
online games with friends were not correlated with any of
the psychological situations.
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Discussion

Positive and negative affect

Negative affect was correlated with the activities
suggested by the Official Psychologists’ Association of
Madrid to improve individuals’ ability to cope with the
pandemic™. This suggests that, at least in terms of
affect, it may not be particularly beneficial to follow these
recommendations. In research on a population similar to
that of this study, Ubillos et al. concluded that there is
a relationship between negative affect and seeking new
activities during lockdown'®.

In terms of spending time on carrying out university study,
the data from our study echo those reported by Cleland
et al., who shows that carrying out university study during
lockdown was a stressor for many students’®,

Positive affect was primarily related to helping neighbours.
These results are very similar to those obtained from
volunteers in the Chinese population by Sun et al.'”
Positive affect was also associated with distress caused
by the pandemic, which may be explained by the fact
that subjects who have positive affect tend to maintain
it and strive to maintain it in spite of the circumstances.
This is in line with Sandin et al.” who described positive
affect as a protective factor against negative affect during
the COVID-19 lockdown along with age, income level,
working outside the home, and having a private garden at
home. However, these variables behave more erratically
and their predictive power is much lower than that of
vulnerability or risk factors.

Coping

The participants who spent their time most constructively
were those correlated with active  problem-focused
coping, seeking psychosocial support, and acceptance
and personal growth,

As in Main et al. active problem-focused coping was
associated with behaviours linked to greater productivity
over time'®,

Meanwhile, seeking psychosocial support  was
significantly associated with tasks that helped to create
a more favourable environment for fulfiling participants’
health and social needs. These results are similar to
those obtained by Seiffge-Krenke'. in an adolescent
population, with females being more likely to use this
coping strategy. When the findings for a Finnish study
population were compared to German and Isragli
populations using the same assessment instrument,
the coping behaviours observed were strikingly similar
despite cultural differences.

Although Cassaretto et al.?° note that acceptance and
personal growth (AC) is often used in chronic and
terminal ilnesses, other authors such as Sandin et al.1

observe that a number of subjects rated the lockdown
experience positively in a test on ‘positive experiences’.
This may be due to the uncontrollability and chronicity of
the stressor (lockdown), which means that the resources
used by individuals are similar to those used in chronic
and terminal illnesses.

Humour was associated with unproductive and distracting
behaviours that require minimal effort such as watching
TV and listening to music, as well as with seeking new
hobbies, which requires high levels of effort. Humour has
also been associated with lower levels of anxiety?’ and
displays a moderating effect on stress?.

No significant relationships  were found between
behaviours during lockdown and the following coping
mechanisms: focus on and venting of emotions (FVE),
religion (REL), and restraint coping (REC). These resullts
are very similar to those obtained from samples of
Spanish students, scoring especially low in religion®® and
contrasting sharply with samples of practising nurses
when faced with the death of patients®,

One of the least useful adaptive coping strategies was
alcohol consumption and/or drug use, which was
associated with distress caused by the pandemic
(r=0.215). A number of authors reported an increase in
alcohol consumption and/or drug use among Spanish
university students during lockdown®. Several studies
have also documented this type of coping among
adolescents and young adults in response to natural
disasters®® and as a way of coping with traumatic
situations?’. This can be interpreted as an avoidance
behaviour?® or as a pleasurable behaviour®®, Interestingly,
its relationship with keeping to a set timetable was
negative, which suggests that the latter is a protective
factor against drug use as a coping mechanism.

Finally, denial (DEN) was associated with working remotely
in non-healthcare sectors and watching TV. Denial has
been more frequently associated with traumatic events
and inversely associated with age®.

Resilience

Regarding resilience, the factors associated with more
constructive activities were, firstly, persistence, tenacity,
and self-efficacy (PTS), which were significantly associated
with carrying out university study (=.242), and secondly,
control under pressure (CUP). Interestingly, this factor was
negatively correlated with completing pending tasks and
helping neighbours, and positively correlated with distress
caused by the pandemic. This indicates that scoring high
onthis factor does not protect against distress, but it makes
individuals approach lockdown in a more constructive way
by supporting the community through caring behaviours.

The resilience (RESC) factor helps participants to focus
on university activities and to avoid negative emotions
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caused by the pandemic. These results are similar to those
obtained by other authors, who have reported significant
relationships between resilience and life satisfaction
during the pandemic® and between resilience and
traumatic events such as earthquakes®, hurricanes®,
and suicide rates®. Resilience is also related to optimism,
life satisfaction, and perceived wellbeing®-,

Adaptability and support networks (ASN) appears to
be a protective factor against distress caused by the
pandemic, but does not make task management during
lockdown more constructive.,

The factors that were least helpful in managing activities
during lockdown were control and purpose (CAP), which
were negatively associated with connecting with friends
and family online (r=-0,341) and completing pending
tasks (r=-0.257).

Curiously, all factors with the exception of spirituality
(SPI) were negatively correlated with completing pending
tasks, suggesting that resilient individuals are more
focused on the present and the future. No significant
relationships  were  found between spirituality and
behaviours performed during lockdown.

Finally, it is worth noting that the correlations identified in our
study are very strong for several factors and are even stronger
than those found in similar studies (Puigt et al., 2011).

Limitations

The study limitations include the small population size and
the voluntary nature of participation in the study. Future
studies should include larger samples from different
academic years.,
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Abstract

Aim: Oxidative stress is implicated as cause and consequence of both hypertension and diabetes. Antioxidant vitamins play a
vital role in maintaining redox balance both in health and disease. Therefore we have estimated and compared the level of non-
enzymatic antioxidant vitamin C and vitamin E status in  healthy control subjects, T2DM, hypertensive patients and patients with
coexisted diabetes and hypertension.

Methods: 30-40 years old male volunteered were divided in 4 groups (n=30 in each group); group I: Healthy controls, group
Il T2DM patients, group lll: Hypertensive patients and group IV: Patients with co-existed type 2 diabetes and hypertension. The
anthropometric parameters, blood pressure, fasting and postparendial blood sugar, serum lipid peroxide, vitamin C and E were
evaluated in this study.

Results: In our study the mean concentration of serum vitamin C and E in T2DM and hypertensive patients and patients with
coexisted T2DM and hypertension was found to be significantly lower and serum lipid peroxide was higher than healthy control
subjects (p <0.05).

Coclusion: The oxidative stress in T2DM and hypertensive male patients is reflected by lower serum concentration of antioxidant
vitamin C and E as compared to non-diabetic, normotensive healthy male counterparts. In addition, the percentage decrease of
these antioxidant vitamins was more in patients with coexisted T2DM with hypertension compared to T2DM or hypertension alone.
Early onset type 2 diabetes mellitus and hypertension in young age has more adverse impact on cardiovascular health. Hence
supplementation of vitamin C and E may be considered as an adjuvant therapy in the management of T2DM and hypertension and
also to prevent premature cardiovascular related complications in young patients.

Key words: Vitamin C, vitamin E, oxidative stress, Type 2 diabetes mellitus, hypertension, coexisted diabetes and hypertension.

Resumen

Objetivo: El estrés oxidativo esté implicado como causa y consecuencia tanto de la hipertension como de la diabetes. Las
vitaminas antioxidantes desempefian un papel fundamental en el mantenimiento del equilibrio redox tanto en la salud como en la
enfermedad. Por o tanto, hemos estimado y comparado el nivel de vitamina C y vitamina E antioxidante no enzimética en sujetos
sanos de control, DMT2, pacientes hipertensos y pacientes con diabetes e hipertension coexistentes.

Métodos: Se dividio a los voluntarios de entre 30 y 40 afios en 4 grupos (n=30 en cada grupo); grupo |: controles sanos, grupo
Il pacientes con DMT2, grupo lIl: pacientes hipertensos y grupo IV: pacientes con diabetes tipo 2 e hipertension coexistentes.
En este estudio se evaluaron los parametros antropomeétricos, la presion arterial, la glucemia en ayunas y postparto, el perdxido
lipidico sérico y la vitamina C y E.

Resultados: En nuestro estudio, la concentracion media de vitamina C vy E en suero en los pacientes con DMT2 e hipertensos
y en los pacientes con DMT2 e hipertension coexistentes resultd ser significativamente menor y el perdxido lipidico en suero fue
mayor gue en los sujetos de control sanos (p <0,05).

Coclusion: El estrés oxidativo en los pacientes varones con DMT2 e hipertension se refleja en una menor concentracion sérica
de vitaminas C y E antioxidantes en comparacion con los varones sanos no diabéticos y normotensos. Ademas, el porcentaje de
disminucion de estas vitaminas antioxidantes fue mayor en los pacientes con DMT coexistente con hipertension en comparacion
con la DMT o la hipertension solas. La diabetes mellitus de tipo 2 vy la hipertension de aparicion temprana tienen un impacto méas
adverso en la salud cardiovascular. Por lo tanto, la administracion de suplementos de vitamina C y E puede considerarse un
tratamiento coadyuvante en el tratamiento de la DMT2 y la hipertension, asi como para prevenir las complicaciones cardiovasculares
prematuras en pacientes jovenes.

Palabras clave: Vitamina C, vitamina E, estrés oxidativo, diabetes mellitus tipo 2, hipertension, diabetes e hipertension coexistentes.
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Introduction

Diabetes and hypertension are two important lifestyle
related diseases affecting around 285 million and 1 billion
people, respectively around the world'. As a result of
increased global population, prevalence of early onset of
overweight/obesity and unhealthy lifestyle, these figures
are expected to increase by approximately 50% over the
next 20 years®*, Cardiovascular diseases account for 40-
80% of deaths in diabetic patients and about 12 million
deaths each year; known to be one of major killer diseases
in the world®. Hypertension is one of the most common
cardiovascular diseases and it is a serious public health
issue affecting more than 25% of adult population in both
economically underdeveloped as well as developed
countries®, About 85% of T2DM patients have blood
pressure more than 130/80 mmHg. Understanding, why
hypertension is a prevailing comorbidity among T2DM
patients is a serious issue in the research community
today. Hence, it would be of significant use to find out
the association between these two catstrophic diseases
early in their pathophysiological process in checking their
major complications. Previous clinical and experimental
research studies have reported that oxidative stress,
through excess free radical formation, plays a significant
role in the onset of T2DM and hypertension’. Oxidative
stress causes destruction of cellular membrane lipids, has
been attributed along with other types of intracellular and
DNA oxidative damage in the normal senescent process
and in pathogenesis of a number of chronic diseases.
The integrated antioxidant mechanisms, including
endogenous antioxidant enzymes and exogenous
antioxidant  vitamins, exist to restrict the harmiul
implications of oxidative stress. An inadequate intake of
dietary antioxidant micronutrients may compromise redox
homeostasis, thus aggravate overall oxidative stress®,
Hence, the aim of this study is to estimate and inspect the
level of non-enzymatic antioxidant vitamin C and vitamin E
status in patients with T2DM, hypertension and coexisted
diabetes and hypertension.

Materials and methods

Source of data

Known patients of type 2 diabetes, hypertension and
co-existed type-2 diabetes with hypertension visiting
Al-Ameen Medical College Hospital Vijayapur, Lugman
Unani Medical Hospital Vijayapur and District Hospital
Vijayapur were selected for the study.

Inclusion criteria

Control group: Healthy adult men, between 30-40 years,
non-diabetic, normotensive no history or evidence of
renal, cardiorespiratory and other chronic diseases. All
participants were non-smokers, non-alcoholic and no
history of long-term drug intake.

Patients with Type 2 diabetes: Confirmed type 2 diabetic,

male, normotensive patients between 30-40 years
attending the clinic for regular follow up for more than 6
months were included in this group.

Patients with hypertension: Hypertensive male patients
between 30-40 years, with normal blood glucose
(normoglycemic) attending the clinic for regular follow up
for more than 6 months were included in this group.

Patients  with  co-existed Type 2 diabetes and
hypertension: 30-40 years old, male patients visiting the
OPD for more than six months

Exclusion Criteria

Patients with type 1 diabetes mellitus, other endocrinal
disorder like Cushing’s syndrome, thyroid disorder, chronic
respiratory, coronary artery diseases, abnormal renal
function or hepatic dysfunction were excluded from the
study. Healthy men or patients below 30 years or above
40 years, smokers, alcoholic, with a history of long term
multi vitamin intake were also excluded from this study.

Sample size

Total 120 cases i.e., sample size of 30 in each group
was calculated by taking co-existed type- 2 diabetes and
hypertension with alpha error of 0.05 and power of Q0.

Study design

Group I Healthy individuals non diabetic and normotensive
(Controls)

Group II: Patients with type 2 diabetes (T2DM)

Group llI: Patients with hypertension (HTN)

Group IV: Patients with co-existed type 2 diabetes and
hypertension (T2DM + HTN)

Methods of collection of data

Details of the study was explained to the subjects/
patients and informed written consent was obtained
from volunteers. The entire study was conducted as per
the guidelines mentioned in the Declaration of Helsinki.
The research protocol was approved by the institutional
ethical committee.

Physical Parameters

Height was measured by using wooden stadiometer and
weight was measured by using weighing scale (Tokyo,
Japan) as per WHO interational guidelines®. Body mass
index (BMI) was calculated by Quetelet’'s index. Body
surface area (BSA) was recorded by Dubois’ nomogram.

Physiological Parameters

Systolic and diastolic blood pressure of each participatant
was recorded in right arm in supine position using a
standardized sphygmomanometer (Elko, India). An
average of two recordings of both systolic and diastolic
blood pressure was calculated. Hypertension (HTN)
was defined following the criteria of the Joint National
Committee on Prevention, Detection, Evaluation and
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Treatment of High Blood Pressure (JNC 7 criteria)'™.
Biochemical Parameters

Five millilitres of blood sample was collected from each
participant after overnight fast in a clean sterile plain
tube and blood sample was allowed to stand at room
temperature for 2 hours. The sample was centrifuged at
3000rpm for half an hour to collect serum. Postprandial
plasma glucose was measured 2 hours after meal. Fasting
and postprandial blood glucose levels were estimated
by Auto analyser EM 360 (Transasia, ERBA Mannheim,
Germany). The serum lipid peroxide was measured by
the method of Satoh K™, Serum vitamin C was estimated
by the Roe and Koether, 1943 Method'?. Serum vitamin
E (a-tocopherol) was determined by using non-antibody
coated microplate with ELISA reader (ERBA-Lisa Scan I,
Mannheim, Germany), Jargar et al, 2012 method'.

Statistical Analysis

The results of each group were expressed in terms of
mean + standard deviation. To determine the significance
of inter-group differences, one way analysis (ANOVA)
followed by ‘post hoc t test’ were done. A value of p <
0.05 was interpreted as statistically significant. The mean
values of the groups were subtracted from the respective
control group and the differences were calculated in
terms of percent change.

Results

The clinical investigations and anthropometric parameters
of group | (control), group Il (type 2 diabetic patients),
group Il (hypertensive patients) and group IV (coexisted
type 2 diabetic and hypertensive patients) are presented
in table I.

Table I: Clinical investigations in study groups with healthy controls.

Clinical Investigations Group | (Controls)

Group Il (T2DM)

Table | shows mean weight of group IIFT2DM (82.43 +
28.13 kg) and group IV-T2DM + HTN (87.82 + 14.32 kg)
patients was significantly more than healthy control men
(7512 + 23.04 kg); the mean values of BMI and BSA
group I (T2DM), group Il (HTN) and group IV (T2DM +
HTN) patients were significantly greater than control group
(0 <0.05). In physiological parameters the systolic and
diastolic blood pressure was significantly higher in group
I (HTN) and group IV (T2DM + HTN) patients than group
I (T2DM) patients and group | control subjects (o <0.05).
The fasting and postprandial blood glucose was higher in
group Il (T2DM) and group IV (T2DM + HTN) patients than
group Il (HTN) patients and group | control subjects.

Table Il shows biochemical investigation results in
our study. The serum concentration of lipid peroxide
in group II (T2DM), group Il (HTN) and group IV (T2DM
+ HIN) patients was significantly more than group |
(control subjects) (o <0.05). The percentage increase
of serum lipid peroxide in group | (control subjects) vs
group Il (T2DM) patients was 76.72%; group | (control
subjects) vs group Il (HTN) patients was 62.07% and
group | (control subjects) vs group IV (T2DM + HTN)
patients was highest 90.52% as depicted in figure 1.
The serum concentration of vitamin C in group Il (T2DM),
group Il (HTN) and group IV (T2DM + HTN) patients
were significantly lower than group | control subjects (o
<0.05). The percentage decrease of serum vitamin C
in group | (control subjects) vs group Il (T2DM) patients
was -42.96%; group | (control subjects) vs group Il (HTN)
patients was -38.8% and group | (control subjects) vs
group IV (T2DM + HTN) patients was lowest -68% as
shown in figure 1. The serum concentration of vitamin E
in group Il (T2DM), group Il (HTN) and group IV (T2DM +
HTN) patients was significantly lesser than group | (control
subjects) (o <0.05). The percentage decrease of serum

Group Il (HTN) Group IV (T2DM + HTN)

Height (cm) 17113 + 7.67¢2 169.46 + 5.24¢
Weight (kg) 75.12 + 23.042 82.43 + 28.13°
BMI (kg/m?) 23.88 + 2.76% 26.04 + 4.25°
BSA (m?) 1.89 + 0.142 1.96 + 0.32°
SBP (mmHg) 112.76 + 8.212 121.283 + 11.78°
DBP (mmHg) 80.11 + 10.097 81.32 £ 9.972

Fasting blood glucose (mg/dL)
Postprandial blood glucose (mg/dL)

86.94 + 8.142
110.24 = 20.22°

146.65 + 49.86°
229.42 + 94.87°

170.55 + 10.072
78.31 + 22.322
26.71 £ 5.18°
1.92 + 0.28°
154.55 + 16.98°
98.11 £ 12.156°
89.97 + 12.022
116.77 + 19.95%

172.23 + 6.212
87.82 + 14.32°
27.37 + 4.51°
2.04 +0.19°
1564.46 + 19.18°
94.81 + 16.09°
143.76 + 61.43°
230.04 + 90.22°

T2DM- Type 2 diabetic, HTN- Hypertensive, BMI-Body mass index, BSA-Body surface area, SBP- Systolic blood pressure, DBP- Diastolic blood pressure. Each value
is mean +SD of 30 cases in each group (N=30). In each row, values with different superscripts (a, b, ¢, d) were significantly different from each other (p <0.05). Post-hoc
t-test analysis was used to test for differences among the means when analysis of variance (ANOVA) indicated a significant p value.

Table II: Serum levels of non-enzymatic antioxidant vitamins (C & E) and lipid peroxide in study groups with healthy controls.

Biochemical Investigations Group | (Controls) Group Il (T2DM) Group Il (HTN) Group IV (T2DM + HTN)
Serum lipid peroxide (umol/L) 1.16+0.122 2.05 +0.21° 1.88 + 0.05° 2.21+0.22¢
Serum vitamin C (mg/dL) 13.22 + 2.76° 7.54 +1.92° 8.09 + 2.81° 4.23 + 3.06°
Serum vitamin E (ug/dL) 18.67 + 1.822 5.66 + 2.20° 7.45 +1.97° 2.89 +2.144

T2DM- Type 2 diabetic, HTN- Hypertensive. Each value is mean + SD of 30 cases in each group. In each row, values with different superscripts (a, b, ¢, d) were
significantly different from each other (p <0.05). Post-hoc t-test analysis was used to test for differences among the means when analysis of variance (ANOVA) indicated
a significant p value.
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Figure 1: Percent change graph of non-enzymatic antioxidant vitamins (C & E)
and lipid peroxide in study groups verses healthy controls.
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vitamin E in group | (control subjects) vs group Il (T2DM)
patients was -69.68%; group | (control subjects) vs
group Il (HTN) patients was -60.1% and group | (control
subjects) vs group IV (T2DM + HTN) patients was again
lowest -84.52% as shown in figure 1.

Discussion

This study emphasizes on the influence of non-enzymatic
antioxidants like vitamin C and vitamin E on T2DM,
hypertension and co-existed diabetes and hypertension
and may explain the mechanism of disease pathogenesis.

The concentration of antioxidant vitamins C and E
in a biological system also serve as oxidative stress
biomarkers. The significant reduction of serum vitamin
C and E and increase in lipid peroxide in young type
2 diabetic patients in our study indicates increase
production of free radicals more than its clearance.
Many other investigators have also reported that
oxidative stress increases insulin resistance and plays
an important role in pathogenesis of type 2 diabetes™.
Hyperglycemia induced oxidative stress causes cellular
and molecular changes like protein oxidation, lipid
peroxidation and DNA damage and play a major role
in progression of micro-vascular and macro-vascular
complications in type 2 diabetes, causing systemic
manifestations like retinopathy, nephropathy, neuropathy
and accelerated coronary artery disease. The severity of
tissue damage and complications are directly corelated
with level/duration of hyperglycemia and consequently
oxidative stress™ ¢, In research studies and meta-
analysis conducted previously on type 2 diabetic male
patients revealed that supplementation of vitamin C and
E has improved redox balance, fasting blood glucose,
lipid profile, insulin resistance, glycemic control and
clinical condition of diabetic patients'%,

Serum lipid peroxide is well known oxidative stress
biomarker, increased in hypertensive patients compared
to normotensive subjects in this study suggestive

of role of free radicals in pathogenesis of human
hypertension. The experimental studies conducted on
animal models also suggest that ROS are one of the
key factors associated with endothelial dysfunction,
modulators and mediators of angiotensin I induced
vasoconstriction, hence play a vital role in pathogenesis
of hypertension. The increased generation of free
radicals in vascular smooth muscle/ endothelial cells
and decreased NO biocavailability may be responsible
for vascular remodeling and arterial stiffness  in
hypertensive patients’®?°, In healthy individuals the
vascular tissue is protected from the assault of ROS by
both endogenous antioxidant enzymes and exogenous
antioxidant vitamins found in vascular smooth muscles
and adventitia®’. The serum concentration of antioxidant
vitamins; vitamin C and E were decreased in hypertensive
patients compare to normotensive subjects in our
study, probably these antioxidant vitamins were utilized
for quenching of free radicals and termination of chain
reactions in vascular cells to counteract oxidative stress.
Previous experimental studies have showed that the
supplementation of vitamin C and E has improved the
plasma antioxidant status and reduced the progression
of hypertension in animal model®?, The. vitamin C and E
are potent antioxidants and also believed to increases
the activity of eNOS and biocavailability of nitric oxide
(NO) and thereby improves endothelial dysfunction in
hypertensive models®,

In our study the oxidative stress markers were
significantly more affected in patients with coexisted
T2DM  with  hypertension than patients either with
T2DM or hypertension alone as reflected by increase
serum lipid peroxidation and decreased vitamin C and
E concentration. The prevalence of coexisted T2DM
with hypertension is around 30 to 60% of patients
with T2DM at the time of diagnosis. Obesity, oxidative
stress, insulin resistance, dyslipidemia and metabolic
syndrome  share  common  pathophysiological
pathways for both type 2 diabetes mellitus and
hypertension®##°, Onset T2DM and hypertension at
younger age between 30-40 years as evident in our
study may be adversely corelated with premature
cardiovascular morbidity and mortality in their middle
age®®. The antioxidant vitamin C and E play crucial
roles in maintaining redox homeostasis in cells and
physiological system. Specific therapies targeting
free radicals using these antioxidant vitamins in young
hypertensive and T2DM patients might help to improve
beta cell and vascular endothelial dysfunction; thus,
may reduce the long-term complications, morbidity and
mortality in T2DM and hypertensive patients. These
vitamins may be considered as an adjuvant therapy
for the management of diabetes and hypertension.
However Long-term clinical trials and placebo/case
control studies are needed to demonstrate their safety
and efficacy in such patients.
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Conclusion

The oxidative stress is evident in young age (30-40 years
old) type 2 diabetes and hypertensive male patients as
reflected by lower serum concentration of antioxidant
vitamin C and E as compared to non-diabstic,
normotensive healthy male counterparts. In addition, the
percentage decrease of these antioxidant vitamins was
more in patients with coexisted T2DM with hypertension
compared to T2DM or hypertension alone. Early onset
of type 2 diabetes mellitus and hypertension in young
age has more adverse impact on cardiovascular health.
Hence supplementation of vitamin C and E may be
considered as an adjuvant therapy in the management of
T2DM and hypertension and also to prevent premature
cardiovascular related complications in young patients.
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Abstract

Background: Campylobacter jejuni strains are important causes of foodborme diseases globally, the present survey was done to
assess the prevalence and genotypic profile of C. jejuni strains isolated from raw meat samples.

Methods: Two-hundred raw meat samples were collected and analysis. Culture and biochemical tests were used for identification
of C. jejuni. Isolates were also confirmed using the PCR test. PCR was also used to assess the distribution of virulence genes.
Results: 13.50% of samples were contaminated with C. jejuni strains. Raw cattle meat had the highest (25%), while raw goat
meat (7.14%) had the lowest prevalence of C. jejuni. Significant difference was found amid the type of samples and prevalence
of C. jejuni (P< 0.05). cafF (55.55%), cdtA (51.85%), and ciaB (44.44%) were the most commonly detected genes. Amongst
the combined genotyping patterns, cadF+cdtA (25.92%) and ciaB+cdtA (18.51%) were the most commonly detected genetic
properties. Additionally, cadF+ciaB+cdtA was identified amongst the 11.11% of isolates.

Conclusion: Role of raw meat, particularly raw cattle meat as a reservoir of C. jejuni strains was determined in the survey.

Key words: Campylobacter jejuni, prevalence, raw meat, epidemiology, virulence characters.

Resumen

Antecedentes: |as cepas de Campylobacter jejuni son importantes causas de enfermedades transmitidas por los alimentos a
nivel mundial, el presente estudio se realizd para evaluar la prevalencia y el perfil genotipico de las cepas de C. jejuni aisladas de
muestras de came cruda.

Métodos: Se recogieron y analizaron 200 muestras de came cruda. Se utilizaron pruebas de cultivo vy bioguimicas para la
identificacion de C. jejuni. Los aislamientos también se confirmaron mediante la prueba PCR. También se utilizé la PCR para
evaluar la distribucion de los genes de virulencia.

Resultados: El 13,50% de las muestras estaban contaminadas con cepas de C. jejuni. La came cruda de bovino fue la mas
alta (25%), mientras que la came cruda de caprino (7,14%) tuvo la menor prevalencia de C. jejuni. Se encontrd una diferencia
significativa entre el tipo de muestras y la prevalencia de C. jejuni (P< 0,05). caff (65,55%), cdtA (51,85%) y ciaB (44,44%) fueron
los genes mas comunmente detectados. Entre los patrones de genotipado combinados, cadF+cdtA (25,92%) y ciaB+cdtA
(18,51%) fueron las propiedades genéticas mas cominmente detectadas. Ademas, cadF+ciaB+cdtA se identifico en el 11,11%
de los aislados.

Conclusion: En el estudio se determind el papel de la came cruda, en particular de la carne cruda de vacuno, Como reservorio
de cepas de C. jejuni.

Palabras clave: Campylobacter jejuni, Prevalencia, Came cruda, Epidemiologia, Caracteres de virulencia.
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Genotyping of Campylobacter jejuni isolates from raw meat of animal species

Introduction

Foods with animal origins are determined as causative
agent of different types of zoonotic diseases'®. In this
regard, Campylobacter species are the predominant
cause of acute bacterial enteritis in both developing and
developed countries®. It has been estimated that 32,086
cases were notified in Australia with an incidence rate
of 130 cases per 100,000 population’. Among species,
Campylobacter jejuni is considered for more than 80%
of cases of campylobacteriosis characterized by fever,
diarrhea, and abdominal cramps®.

During slaughter and processing, cross-contamination
and further spread of C. jejuni can occur. Even after
chilling and cutting of meat products, high contamination
rates with C. jejuni are possible®.

Researches revealed that some virulence factors are
responsible for the pathogenesis of Campylobacter
infections.  Among them, Campylobacter adhesin
to Fn (cadF), campylobacter invasion antigen B
(ciaB), cytolethal distending toxin genes (cdtA), and
Phospholipase A1 (pldA) are responsible for adhesion
and invasion to host cells'®.

Rendering the high importance of the C. jejuni, as a
causative agent of campylobacteriosis and Guillain-Barré
syndrome (GBS)'", it is essential to assess its epidemiology
and routes of transmission into the human population. Thus,
the present survey was done to assess the distribution and
virulence characters of the C. jejuni strains isolated from
raw meat samples of sheep, goat and cattle species.

Materials and methods

Samples

200 raw meat samples of sheep (n= 70), goat (n= 70)
and cattle (n= 60) species were collected and examined
from January 2019 to January 2020. Thigh muscle was
collected fro this purpose. In this regard, 100 g of meat
samples were collected separately in sterile plastic bags
and transferred to laboratory.

Isolation and identification of C. jejuni
25 g of each raw meat sample was homogenized and
transferred to 225 mL of Preston enrichment broth base

Table I: PCR for detection of C. jejuni.

PCR programs PCR Volume (50pL)

1 cycle:

Q400 1 min 5 L PCR buffer 10X

35 cycle: 2 mM Mgcl,

(Y O e 30s 150 M dNTP (Fermentas)

60 0C —-oomoeee 30s 0.75 uM of each primers F & R
7200 o 40's 1.5 U Tag DNA polymerase (Fermentas)
1 cycle: 3 pL DNA template

7200 oo 3 min

PCR product (bp)

containing Campylobacter-selective  supplement IV
(HiMedia, India) with 5% defibrinated sheep blood. After
inoculation at 42 C for 24 h in a microaerophilic condition
(85% N2, 10% CO2, 5% O2), 0.1 mL of the enrichment
was then streaked onto the Campylobacterselective agar
base (HiMedia, India) supplemented with an antibiotic
supplement for the selective isolation of Campylobacter
spp. (HiMedia, India) and 5% defibrinated sheep
blood and incubated at 42 C for 48 h under the same
condition. One presumptive Campylobacter colony
from each selective agar plate was subcultured, and
identification of presumptive Campylobacter spp.
was performed using standard microbiological and
biochemical procedures including Gram staining,
hippurate hydrolysis, production of catalase, urease
activity, oxidase test, indoxyl acetate hydrolysis, and
susceptibility to cephalotin.

DNA extraction and analysis

DNA was extracted from C. jejuni isolates using DNA
extraction kit (Cinnagene, Iran)'#'°, Purity and quality of
extracted DNA were then checked using the method
described previously'e?°, C. jejuni strains were identified
another time using the PCR (Table 1)*'.

ldentified DNA, were subjected to several PCR
procedures to obtain the profile of genetic properties as
shown in table 1172,

Electrophoresis was done using the procedure reported
previously?-2s,

Statistical analysis
Chi-sguare test was used for data analysis in a SPSS
software. P< 0.05 was considered significant?®-<°,

Results

Figure 1 shows the PCR electrophoresis of C. jejuni
identification.

Table 11l shows the distribution of C. jejuni amongst raw
meat samples of animal species. Total prevalence of C.
Jjejuniwas 13.50%. Raw cattle meat had the highest (25%),
while raw goat meat (7.14%) had the lowest prevalence of
C. Jejuni. Significant difference was found amid the type of
samples and prevalence of C. jejuni (P< 0.05).

Primer sequence (5’-3’) Target gene

F: CTATTTTATTTTTGAGTGCTTGTG
589 R: GCTTTATTTGCCATTTG ATTA

MapA ( C. jejuni)
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Table Il: PCR for determination of C. jejuni genetic properties.

PCR programs PCR Volume (50pL) PCR product (bp) Primer sequence (5’-3’) Target gene
1 cycle:
94 0C oo 2 min 5 pL PCR buffer 10X
35 cycle: 2 mM Mgcl, F: TTGAAGGTAATTTAGATATG
940 40's 150 uM dNTP 400 R: CTAATACCTAAAGTTGAAAC cadF
4300 oo 50s 0.75 puM of each primers F & R
7200 e 4600 s 1.5 U Tag DNA polymerase
1 cycle: 3 pL DNA template
7200 o 8 min
1 cycle:
94 00 oo 1 min 5 pL PCR buffer 10X
35 cycle: 2 mM Mgcl, F: TGCGAGATTTTTCGAGAATG
94 0C oo 60s 150 M dNTP 527 R: TGCCCGCCTTAGAACTTACA ciaB
Y 60 s 0.75 uM of each primers F & R
7200 o 60 s 1.5 U Tag DNA polymerase
1 cycle: 3 pL DNA template
R 10 min
1 cycle:
95 00 oo 2 min 5 pL PCR buffer 10X
35 cycle: 2 mM Mgcl, F: CCTTGTGATGCAAGCAATC
94 0C oo 50s 150 M dNTP 370 R: ACACTCCATTTGCTTTCTG CdtA
49 00 oo 60 s 0.75 pM of each primers F & R
72 00— 40 s 1.5 U Tag DNA polymerase
1 cycle: 3 pL DNA template
7200 comeeeeee 7 min
5 pL PCR buffer 10X
2 mM Mgcl, F: AAGAGTGAGGCGAAATTCCA
150 uM dNTP 385 R: GCAAGATGGCAGGATTATCA

0.75 uM of each primers F & R
1.5 U Tag DNA polymerase
3 pL DNA template

Figure 1: PCR electrophoresis of C. jejuni identification. PC: Positive control, NC:
Negative control, M: Marker (100 bp). Others: Positive samples.

A
599 bp
C. jejuni

Table llI: C. jejuni distribution amongst raw meat samples of animal species.

Table IV shows the genetic properties of C. jejuni strains
isolated from raw meat samples. According to this table,
caffF (65.55%), catA (51.85%), and ciaB (44.44%) were
the most commonly detected genes. Amongst the
combined genotyping patterns, cadF+cadtA (25.92%) and
ciaB+cdtA (18.51%) were the most commonly detected
genetic properties. Additionally, cadF+ciaB+cdtA was
identified amongst the 11.11% of isolates. Significant
difference was found amid the type of samples and
distribution of C. jejuni genetic properties (P< 0.05).

Discussion

Raw meat samples N. collected N. positive (%) . ) }
Sheep 70 7 (10) Medical sciences have been devgloped in- recent
Goat 70 5(7.14) years® 6, However, some diseases remain
Cattle 60 15 (25) complicated® 4, Campylobacteriosis is one of the
fotal 200 27 (13.50) most dangerous diseases transmitted from animal
Table IV: C. jejuni genetic properties.
Raw meat N. isolates harbored each gene (%)
samples cadF ciaB CdtA PpldA cadF cadF cadF ciaB ciaB cdtA cadF cadF ciaB
(N. positive) +ciaB +CdtA +pldA +CdtA +pldA +pldA +ciaB +CdtA +CdtA
+CdtA +plda +pldA
Sheep (7) 3(42.85) | 3(42.85) | 3(42.85) | 2 (28.57) 1(14.28)| 2 (28.57)| 1(14.28)| 2(28.57) | 1 (14.28) | 1 (14.28) 1 (14.28) - -
Goat (5) 3 (60) 1 (20) 2 (40) 1 (20) 1 (20) = 1 (20) = = = = = =
Cattle (15) 9(60) 8(53.33) | 9(B0) | 5(33.33)| 4(26.66) 5(33.33) 2(13.33) 3(20) | 1(6.66) 2(13.33) 2(13.33)  1(6.66) 1 (6.66)
Total (27) 15 (55.55) 12 (44.44) 14 (51.85)| 8 (29.62)  6(22.22) 7 (25.92)| 4 (14.81) 5(18.51) 2 (7.40) 3 (11.11)|3(11.11) 1(3.70) 1 (3.70)
54
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to human owing to the consumption of raw and
undercooked products?,

This survey showed that 13.50% of examined raw meat
samples were contaminated with C. jejuni. Alike studies
have been performed in this field. Hussain et al.*? showed
that among meat samples, the highest prevalence (48%)
of Campylobacter was recorded in raw chicken meat
followed by raw beef (10.9%) and raw mutton (5.1%).
Korsak et al.*® showed that Campylobacter species
were detected in 690 (49.3%) of 1,400 poultry samples
collected from retail trade. Strains were isolated from 50.2
and 41.1% of raw chicken and turkey meat samples,
respectively, and from 50.1 and 42.6% of raw chicken
and turkey giblets. The incidence of Campylobacter
spp. on pork (10.6%) and beef (10.1%) was significantly
lower than on poultry. C. jejuni was the most prevalent
Campylobacter species in chicken (46.6%), pork
(68.6%), and beef (66.7%), and Campylobacter coli was
the most frequently isolated Campylobacter species in
turkey meat (71.2%).

Whole incidence of C. jejuni amongst the poultry samples
collected from Irag*, Pakistan®, India*®, Korea*’, and
China®® was 10%, 40%, 26.30%, 36.30%, and 1.82% to
56.00%, respectively.

In the present survey high distribution of combined
virulence genes was detected amongst the C. jejuni
isolates. These factors are responsible for adhesion of

References

1. Dehkordi FS, Saberian S, Momtaz H. Detection and segregation
of Brucella abortus and Brucella melitensis in aborted bovine, ovine,
caprine, buffaloes and camelid fetuses by application of conventional
and real-time polymerase chain reaction. The Thai Journal of Veterinary
Medicine. 2012;42(1):13.

2. Dehkordi FS, Momtaz H, Doosti A. Application of Real-Time PCR for
detection of Aspergillus species in aborted ruminant foetuses. Bulgarian
Journal of Veterinary Medicine. 2012;15(1):30-6.

3. Dehkordi FS. Prevalence study of Coxiella burnetii in aborted ovine
and caprine fetuses by evaluation of nested and real-time PCR assays.
American Journal of Animal and Veterinary Sciences. 2011;6(4):180-6.

4. Dehkordi FS, Tavakoli-Far B, Jafariaskari S, Momtaz H, Esmaeilzadeh
S, Ranjpar R, et al. Uropathogenic Escherichia coli in the high
vaginal swab samples of fertile and infertile women: virulence factors,
O-serogroups, and phenotyping and genotyping characterization
of antibiotic resistance. New Microbes and New Infections.
2020;38:100824.

5. Dehkordi FS, Haghighi N, Momtaz H, Rafsanjani MS, Momeni M.
Conventional vs real-time PCR for detection of bovine herpes virus type
1 in aborted bovine, buffalo and camel foetuses. Bulgarian Journal of
Veterinary Medicine. 2013;16(2):102-12.

bacteria into the epithelial cells of the gastric mucosa
and invasion to them. In this regard, cadF, ciaBB, cdtA,
and pldA were detected in 55.556%, 44.44%, 51.85%,
and 29.62% of isolates. Zheng et al.*° revealed that Al
Campylobacter isolates possessed flaA, cadF, pldA,
cdtA, cdtB, and cdtC, and most (91%) also contained
the ciaB gene. However, the virB11 gene, carried by
virulence plasmid pVir, was absent in almost all the
Campylobacter isolates. Melo et al.®® reported that The
genes flaA, pldA, cadF, and ciaB and the CDT complex
were detected in 41/55 (74.5%), 35/55 (63.6%), 37/55
(67.3%), 37/55 (67.3%) and 36/55 (65.5%) strains
respectively, and transcripts for the ciaB and dnaJ genes
evaluated in 46 strains were detected in 60.9%.

Conclusion

Findings of this survey showed that Raw meat samples
of sheep, goat and cattle species are reservoirs for
transmission of virulent strains of C. jejuni into the human
population. Proper cooking of meat before consumption
can diminish the risk of Campylobacteriosis in human
population. Cattle meat had the higher attitude for C.
Jejuni transmission.

Conflict of interest
The authors declare that there is no conflict of interest.

6. Thomas KM, de Glanvile WA, Barker GC, Benschop J, Buza JJ,
Cleaveland S, et al. Prevalence of Campylobacter and Salmonella in
African food animals and meat: A systematic review and meta-analysis.
International journal of food microbiology. 2020 Feb 16;315:108382.

7. Australian Government Department of Health. National Notifiable
Diseases Surveillance System—notification rate of campylobacteriosis.
Available at:  http://www9.health.gov.au/cda/source/cda-index.cfm.
Accessed 3 March 2019.

8. Ogden ID, Dallas JF, MacRae M, Rotariu O, Reay KW, Leitch M, et
al. Campylobacter excreted into the environment by animal sources:
prevalence, concentration shed, and host association. Foodborne
pathogens and disease. 2009 Dec 1;6(10):1161-70.

9. Hull DM, Harrell E, van Vliet AH, Correa M, Thakur S. Antimicrobial
resistance and interspecies gene transfer in Campylobacter coli and
Campylobacter jejuni isolated from food animals, poultry processing,
and retail meat in North Carolina, 2018-2019. PLoS One. 2021 Feb
11;16(2):e0246571.

10. Bolton DJ. Campylobacter virulence and survival factors. Food
microbiology. 2015 Jun 1;48:99-108.

ACADEMIC JOURNAL OF HEALTH SCIENCES
2022/37 (4): 52-57

55



Mohammadhosseini Sakhaei Shahreza et al.

11. Zhang MJ, Zhang JZ. Campylobacteriosis and Guillain Barre
syndrome. Zhonghua liu Xing Bing xue za zhi= Zhonghua Liuxingbingxue
Zazhi. 2008 Jun 1;29(6):618-21.

12. Dehkordi FS, Yazdani F, Mozafari J, Valizadeh Y. Virulence factors,
serogroups and antimicrobial resistance properties of Escherichia
coli strains in fermented dairy products. BMC Research Notes.
2014c;7(1):1-8.

13. Dehkordi FS, Barati S, Momtaz H, Ahari SN, Dehkordi SN.
Comparison of shedding, and antibiotic resistance properties of Listeria
monocytogenes isolated from milk, feces, urine, and vaginal secretion of
bovine, ovine, caprine, buffalo, and camel species in Iran. Jundishapur
Journal of Microbiology. 2013a;6(3):284.

14, Ghorbani F, Gheisari E, Dehkordi FS. Genotyping of vacA alleles
of Helicobacter pylori strains recovered from some Iranian food items.
Tropical Journal of Pharmaceutical Research. 2016;15(8):1631-6.

15. Dehkordi FS, Gandomi H, Basti AA, Misaghi A, Rahimi E.
Phenotypic and genotypic characterization of antibiotic resistance of
methicillin-resistant Staphylococcus aureus isolated from hospital food.
Antimicrobial Resistance & Infection Control. 2017;6(1):1-1.

16. Dehkordi FS. Prevalence study of Bovine viral diarrhea virus by
evaluation of antigen capture ELISA and RT-PCR assay in Bovine,
Ovine, Caprine, Buffalo and Camel aborted fetuses in Iran. AMB
Express. 2011;1(1):1-6.

17. Dehkordi FS, Parsaei P, Saberian S, Moshkelani S, Hajshafiei P,
Hoseini SR, et al. Prevalence study of Theileria annulata by comparison
of four diagnostic Techniques in shouthwest Iran. Bulgarian Journal of
Veterinary Medicine. 2012;15(2): 123-30.

18. Dehkordi FS, Haghighi Borujeni MR, Rahimi E, Abdizadeh R.
Detection of Toxoplasma gondii in raw caprine, ovine, buffalo, bovine,
and camel mik using cell cultivation, cat bioassay, capture ELISA,
and PCR methods in Iran. Foodborme Pathogens and Disease.
2013;10(2):120-5.

19. Dehkordi FS, Khamesipour F, Momeni M. Brucella abortus and
Brucella melitensis in Iranian bovine and buffalo semen samples: The
first clinical trial on seasonal, Senile and geographical distribution using
culture, conventional and real-time polymerase chain reaction assays.
Kafkas Univ Vet Fak Dergisi. 2014;20(6):821-8.

20. Dehkordi FS, Valizadeh Y, Birgani TA, Dehkordi KG. Prevalence
study of Brucella melitensis and Brucella abortus in cow's milk using
dot enzyme linked immuno sorbent assay and duplex polymerase chain
reaction. Journal of Pure and Applied Microbiology. 2014b;8(2):1065-9.

21. Gharbi M, Béjaoui A, Ben Hamda C, Jouini A, Ghedira K, Zrelli C, et
al. Prevalence and antibiotic resistance patterns of Campylobacter spp.
isolated from broiler chickens in the North of Tunisia. BioMed research
international. 2018 Dec 23;2018.

22. Reddy S, Zishiri OT. Genetic characterisation of virulence genes
associated with adherence, invasion and cytotoxicity in Campylobacter
spp. isolated from commercial chickens and human clinical cases.
Onderstepoort Journal of Veterinary Research. 2018 Jan 1;85(1):1-9.

23. Dehkordi FS, Tirgir F, Valizadeh Y. Effects of Guajol® ointment
synthesized from medicinal smoke condensate of jennet feces on
pburn wound healing on Wistar rat. Veterinary Research Forum. 2017;
8(3):215.

24, Safarpordehkordi F, Yahaghi E, Khodaverdi Darian E. Prevalence of
antibiotic resistance in Escherichia coli isolated from poultry meat supply
in Isfahan. Iranian Journal of Medical Microbiology. 2014;8(2):41-7.

25, Safarpour Dehkordi F, Hosseini S, Rahimi E, Momeni M, Yahaghi E,
Khodaverdi Darian E. Investigate the frequency of virulence genes Vibrio
parahaemolyticus isolated from fish, lobsters and crabs caught from
Persian Gulf. Iranian Journal of Medical Microbiology. 2014:;8(2):1-7.

26. Safarpour Dehkourdi F Momtaz H, Esmailzade S, Khayyat
Khameneie M, Yahaghi E. Detection of virulence factors of Uropathoigenic
Escherichia coli isolates from infertile women high vaginal swabs. Iranian
Journal of Medical Microbiology. 2014;7(4):1-8.

27. Nejat S, Momtaz H, Yadegari M, Nejat S, Safarpour Dehkordi F,
Khamesipour F. Seasonal, geographical, age and breed distributions of
equine viral arteritis in Iran. Kafkas Univ Vet Fak Derg. 2015;21(1):111-6.

28. Ranjbar R, Seif A, Dehkordi FS. Prevalence of antibiotic resistance
and distribution of virulence factors in the shiga toxigenic Escherichia coli
recovered from hospital food. Jundishapur J Microbiol. 2019;12(5):8.

29. Rahi A, Kazemeini H, Jafariaskari S, Seif A, Hosseini S, Denkordi
FS. Genotypic and phenotypic-based assessment of antibiotic
resistance and profile of staphylococcal cassette chromosome mec
in the methicillin-resistant Staphylococcus aureus recovered from raw
milk. Infection Drug Res. 2020;13:273.

30. Ranjbar R, Yadollahi Farsani F, Safarpoor Dehkordi F. Antimicrobial
resistance and genotyping of vacA, cagA, and iceA alleles of the
Helicobacter pylori strains isolated from traditional dairy products.
Journal of Food Safety. 2019 Apr;39(2):e12594.

31. Monajem Zade SM, Elyaskhil M, Fathi A, Asadinejad SM. Evaluate
Risk Markers For Periodontal Disease In Children With Type 1 Diabetes:
A Systematic Review And Meta-Analysis. 2021;12:5715-5722.

32. Ashtiani AH, Mardasi N, Fathi A. Effect of multiple firings on the
shear bond strength of presintered cobalt-chromium alloy and veneering
ceramic. The Journal of Prosthetic Dentistry. 2021;126(6):803-e1.

33. Mosharraf R, Molaei P, Fathi A, Isler S. Investigating the Effect of
Nonrigid Connectors on the Success of Tooth-and-Implant-Supported
Fixed Partial Prostheses in Maxillary Anterior Region: A Finite Element
Analysis (FEA). International Journal of Dentistry. 2021,2021:1-12.

34. Abolhasani M, Ghasemi E, Fathi AH, Hayatizadeh MJ. Color Change
of Ceramill Zolid FX Following Abrasion with/without Toothpaste. Journal
of Iranian Dental Association. 2021;33(3):51-7.

35. Maalekipour M, Safari M, Barekatain M, Fathi A. Effect of Adhesive
Resin as a Modeling Liquid on Elution of Resin Composite Restorations.
International Journal of Dentistry. 2021;2021:1-9,

36. Fathi A, Saleni A. Antimicrobial resistance properties of Helicobacter
pylori strains isolated from dental plague and saliva samples. Academic
Journal of Health Sciences. 2021;36 (4):51-5.

37. Fathi A, Ebadian B, Dezaki SN, Mardasi N, Mosharraf R, Isler
S, et a. An Umbrella Review of Systematic Reviews and Meta-
Analyses Evaluating the Success Rate of Prosthetic Restorations on
Endodontically Treated Teeth. International Journal of Dentistry. 2022
Feb 22;2022.

38. Monirifard R, Abolhasani M, Tahani B, Fathi A, Choobdaran A.
Relationship of Personality Traits and Patient Satisfaction with Fixed
Implant Prosthodontic Treatments. Journal of Iranian Dental Association.
2019;31(4):182-8.

39. Ebadian B, Fathi A, Khodadad S. Comparison of the effect of four
different abutment screw torques on screw loosening in single implant-
supported prosthesis after the application of mechanical loading.
International Journal of Dentistry. 2021;2021:1-6.

56

ACADEMIC JOURNAL OF HEALTH SCIENCES
2022/37 (4): 52-57



Genotyping of Campylobacter jejuni isolates from raw meat of animal species

40. Ebadian B, Fathi A, Savoj M. In Vitro Evaluation of the Effect
of Different Luting Cements and Tooth Preparation Angle on the
Microleakage of Zirconia Crowns. International Journal of Dentistry.
2021,;2021:1-7.

41. Hermans D, Pasmans F, Messens W, Martel A, Van Immerseel
F, Rasschaert G, et al. Poultry as a host for the zoonotic pathogen
Campylobacter jejuni. Vector-Bome and Zoonotic Diseases. 2012 Feb
1,12(2):89-98.

42, Hussain |, Mahmood MS, Akhtar M, Khan A. Prevalence of
Campylobacter species in meat, milk and other food commodities in
Pakistan. Food microbiology. 2007 May 1;24(3):219-22.

43. Korsak D, Mackiw E, Rozynek E, Zylowska M. Prevalence of
Campylobacter spp. in retail chicken, turkey, pork, and beef meat in
Poland between 2009 and 2013. Journal of food protection. 2015
May;78(5):1024-8.

44. Ghaffoori MH. Prevalence of Campylobacter jejuni In Chicken Meat
Marketed In Baghdad Province. Int. J. Adv. Res. Biol. Sci. 2017;4(6):1-1.

45. Samad A, Abbas F, Ahmed Z, Akbar A, Naeem M, Sadig MB, et al.
Prevalence, antimicrobial susceptibility, and virulence of Campylobacter
jejuni isolated from chicken meat. Journal of Food Safety. 2019
Apr;39(2):e12600.

46. Khan JA, Rathore RS, Abulreesh HH, Qais FA, Ahmad |. Prevalence
and antibiotic resistance profiles of Campylobacter jejuni isolated from
poultry meat and related samples at retail shops in Northemn India.
Foodbome Pathogens and Disease. 2018 Apr 1;15(4):218-25.

47. Kang YS, Cho YS, Yoon SK, Yu MA, Kim CM, Lee JO, et al.
Prevalence and antimicrobial resistance of Campylobacter jejuni and
Campylobacter coli isolated from raw chicken meat and human stools in
Korea. Journal of Food Protection. 2006 Dec;69(12):2915-23.

48. Jun WA, Guo YC, Ning LI. Prevalence and risk assessment of
Campylobacter jejuni in chicken in China. Biomedical and Environmental
Sciences. 2013 Apr 1;26(4):243-8.

49. Zheng J, Meng J, Zhao S, Singh R, Song W. Adherence to and
invasion of human intestinal epithelial cells by Campylobacter jejuni and
Campylobacter coli isolates from retail meat products. Journal of food
protection. 2006 Apr;69(4):768-74.

50. Melo RT, Nalevaiko PC, Mendonga EP, Borges L\W, Fonseca BB,
Beletti ME, et al. Campylobacter jejuni strains isolated from chicken
meat harbour several virulence factors and represent a potential risk to
humans. Food Control. 2013 Sep 1;33(1):227-31.

ACADEMIC JOURNAL OF HEALTH SCIENCES
2022/37 (4): 52-57

57



eISSN 2255-0569

ORIGINAL

Estado funcional y calidad de vida en supervivientes
de la COVID-19 que no han requerido hospitalizacidon
Functional status and quality of life in nonhospitalized COVID-19 survivors

Cristina Sacristan-Galisteo'? ©, Ibai L6pez-de-Uralde-Villanueva®,
Tamara del Corral®*®, Patricia Martin-Casas® ®

1. Centro de Salud Las Fronteras, Gerencia Asistencial de Atencion Primaria, Madrid, Espana
2. Programa de doctorado en Cuidados en Salud. Facultad de Enfermeria, Fisioterapia y Podologia,
Universidad Complutense de Meadrid, Espana
3. Departamento de Radiologla, Rehabilitacion y Fisioterapia. Facultad de Enfermeria, Fisioterapia y Podologia.
Universidad Complutense de Madrid, 1dISSC, Espana

Autor de correspondencia: Received: 23 - IV - 2022
Cristina Sacristan-Galisteo Accepted: 4 -V - 2022
E-mail: cristinasacristangalisteo@gmail.com

doi: 10.3306/AJHS.2022.37.04.58

Resumen

Antecedentes y objetivos: | os pacientes hospitalizados con COVID-19 pueden presentar sintomas persistentes a largo plazo,
pero se desconocen las secuelas en los no hospitalizados. El objetivo del estudio fue describir la funcionalidad y calidad de vida en
supervivientes de la COVID-19 no hospitalizados. Secundariamente, se evalud actividad fisica, disnea, discapacidad y ansiedad/
depresion, asi como la relacion entre ellas.

Material y métodos: Se realizd un estudio transversal multicéntrico en Atencion Primaria donde se valord la funcionalidad con
la escala Estado Funcional Post-COVID-19 (PCFS) vy el test 1- Minute-Sit-to-Stand (1MSTS). La calidad de vida se midié con el
cuestionario EuroQol (EQ-5D- 5L). La actividad fisica se cuantifico con el Cuestionario Internacional de Actividad Fisica (IPAQ), la
disnea con la escala modificada Medical Research Council (mMMRC), la discapacidad con el Indicador General de Limitacion de
Actividad (GALI) y la ansiedad/depresion con la escala de Ansiedad y Depresion Hospitalaria (HADS).

Resultados: El estudio incluyd 120 participantes con 6,33+3,15 meses de evolucion. Seglin la escala PCFS el 2,5% mostro
limitacion funcional severa y 31,7% moderada. El 45,8% tuvo valores por debajo del percentil 25 en el test TMSTS y el 63,3%
presentd disminucion en la calidad de vida. El 43,3% mostro nivel de actividad fisica bajo. El 57,5% tuvo disnea, el 24,2%
ansiedad/depresion y 46,6% declard sentirse limitado.

Conclusion: Las personas que han padecido la COVID-19 sin requerir hospitalizacion, presentan limitaciones funcionales y un
descenso en la calidad de vida a los 6 meses tras la infeccion, asf como mayor nivel de discapacidad, disneay ansiedad/depresion.

Palabras clave: Infecciones por coronavirus, sobrevivientes, atencion ambulatoria, evaluacion de la discapacidad, actividades
cotidianas, calidad de vida, actividad motora, disnea, depresion, ansiedad.

Abstract

Background: Hospitalized patients with COVID-19 can have persistent symptoms a medium term. However, it is unknown the
conseqguences a long term of survivors none hospitalized. The aim of this study was to describe the functional state and the
quality of life in COVID-19 survivors that did not require hospitalisation. After this, physical activity, dyspnoea, disability and anxiety/
depression was evaluated and relationship between them.

Methods: A multicentre cross-sectional study with Primary Care patients was carried out. By means of an interview, status functional
was valued with Post-COVID-19 Functional Status Scale (PCFS) and the 1-Minute-Sit-to-Stand (1MSTS) test. Health-Related Quality
of life was measured with EuroQol (EQ-5D-5L). Level of physical activity was quantified with International Physical Activity Questionnaire
(IPAQ). Dyspnoea was valued with Modified Medical Research Council scale (MMRC). Disability was measured with General Activity
Limitation Indicator (GALI). And, anxiety/depression was calculated with Hospital Anxiety and Depression scale (HADS).

Results: The study included 120 patients with an evolution time of 6.33+3.15 months. According to PCFS scale, 2.5% of patients
showed severe functional limitations, 31.7% moderate and 16.7% slight. 45.8% had a score in 1-MSTS test lower for percentile 25
and 63,3% showed decline of quality of life. 43.3% showed a low physical activity level and 50% moderated. 57.5% had dyspnoea,
24.2% suffer from anxiety/depression and 46.6% claimed that they felt limited.

Conclusion: Results suggest that people who had suffered from mild COVID-19, who have not required hospitalisation, they show
functional limitations and a decrease in Health-Related Quality of life.

Key words: COVID-19, survivors, ambulatory care, disability evaluation, functional status, Health-Related Quality of life, motor
activity, dyspnea, depression, anxiety.

o8 ACADEMIC JOURNAL OF HEALTH SCIENCES
2022/37 (4): 58-64


https://orcid.org/0000-0002-4050-4196
https://orcid.org/0000-0001-7474-5257
https://orcid.org/0000-0002-3144-5411
https://orcid.org/0000-0002-5889-1841

Estado funcional y calidad de vida en supervivientes de la COVID-19 que no han requerido hospitalizacion

Introduccion

El 11 de marzo de 2020 la Organizacion Mundial de la
Salud declard pandemia a la infeccion por SARS-CoV-2
causante de la enfermedad COVID-19. La evolucion de la
pandemia ha puesto de manifiesto la persistencia de signos
y sintomas prolongados mas alla de las 12 semanas tras el
inicio de sintomas. Esta entidad clinica se ha definido como
COVID-persistente y su prevalencia se sitta en torno al 10-
16% de los casos'?.La fisiopatologia de estos sintomas
persistentes aln se encuentra en periodo de estudio,
aungue se barajan tres posibles causas: presencia de
reservorios del virus causante de la enfermedad (SARS-
CoV-2) en diferentes tejidos como el intestino delgado
donde permaneceria activo, papel patoldgico de los
anticuerpos con respuesta inmune exagerada y fendmenos
autoinmunes con linfopenia asociada®,

Los signos y sintomas persistentes son muy NumMerosos
y variados. Estudios observacionales realizados en
diferentes paises han reflejado que los supervivientes
a la COVID-19 muestran con mayor frecuencia tos,
disnea, fatiga, algias musculares, articulares, presion
en el pecho, mareos, diarreas y parestesias'=. A nivel
cognitivo, destacan la pérdida de memoria, ansiedad
y sindrome de estrés postraumatico’. Ademas, han
reportado un descenso en la calidad de vida y una
incapacidad para realizar las actividades habituales?.

Otro problema que ha surgido dentro de la comunidad
cientifica es conocer que herramientas son mas
adecuadas para valorar objetivamente dichos sintomas
persistentes. Las escalas que se han seleccionado
para aplicarlas en poblacion post-COVID-19 han sido:
el Indice de Barthel (B), el test 1-Minute-Sit-to-Stand
(1-MSTST) vy el Test de 6 Minutos Marcha (TBMM)"°
entre otros. Ademas, se han incluido cuestionarios para
valorar el grado de disnea, la calidad de vida, el nivel de
actividad fisica y el grado de estrés y ansiedad”®°. Sin
embargo, ninguna de ellas mide la capacidad funcional
del sujeto para realizar de forma autdbnoma las acciones
gue componen el quehacer cotidiano a nivel individual y
social incluyendo dentro de ella actividades basicas de la
vida diaria, instrumentales y avanzadas. En este sentido,
Klok et al."" disefaron la escala Estado Funcional Post-
COVID-19 (PCFS) que permite monitorizar de forma
sencilla la evolucion de los sintomas y el impacto de
los mismos en el estado funcional del paciente que ha
sufrido la COVID- 19. Estas escalas se han utilizado para
medir secuelas a largo plazo en poblacion hospitalizada
por lo que resulta fundamental determinar el impacto de
la COVID-19 que no ha requerido hospitalizacion, que
supone el 80-90% de las casos'?, en la calidad de vida
y €l estado funcional mediante el uso de cuestionarios
validados. Conocer dichas alteraciones permitiria
establecer programas preventivos y terapéuticos que
aborden de forma especifica estas secuelas en el ambito
de la Atencion Primaria.

Por todo lo anterior expuesto, el objetivo principal del
estudio fue describir el estado funcional vy la calidad de
vida en personas que hayan superado la COVID-19 sin
requerir ingreso hospitalario. De forma secundaria, se
determind el nivel de actividad fisica, disnea, el grado de
ansiedad/depresion y discapacidad post-COVID-19, asi
como la relacion entre ellas.

Material y método

Poblacion de estudio

Se realizd un estudio transversal multicéntrico que
incluyd a pacientes que habian sufrido la COVID-19 vy
cuyo seguimiento se realizd desde Centros de Atencion
Primaria de la Comunidad de Madrid, Espafia. Los
criterios de inclusion fueron: a) mayor de 18 anos,
b) infeccion por COVID-19 confimada mediante
técnicas de Reaccion en Cadena de la Polimerasa con
Transcriptasa Inversa (PCR) o test antigénicos rapidos
(Ag-RDT), c) pertenecer a un Centro de Atencion Primaria
en Madrid, d) aceptar participar mediante la firma del
consentimiento. Los criterios de exclusion fueron: a)
ingreso hospitalario desde la fecha de confirmacion del
diagnostico, b) dificultad para comunicarse en castellano,
c) ser asintomaticos en el momento de la confirmacion
del diagnostico.

El estudio fue realizado respetando los principios éticos
de la Declaracion de Helsinki y aprobado por el Comité
de FEtica e Investigacién Clinica del Hospital Clinico San
Carlos vy la Comision Local de Investigacion Este de la
Gerencia Asistencial de Atencion Primaria. Todos los
participantes expresaron su conformidad mediante la firma
del consentimiento informado v los datos fueron tratados
cumpliendo la normativa de Proteccion de Datos vigente.

La captacion se llevd a cabo desde las consultas de
medicina, enfermeria y fisioterapia de los diferentes
Centros de Atencion Primaria mediante un muestreo
por conveniencia. La recogida de datos se realizd
desde el 1 Febrero al 1 Junio de 2021 a través de una
entrevista presencial.

Variables

Se recogio informacion sociodemografica (edad, sexo,
nivel de estudios, ocupacion y estado civil), habito
tabaguico 'y comorbilidades asociadas (diabetes,
enfermedad pulmonar obstructiva cronica, asma,
hipertension arterial, cardiopatia, dislipemia y obesidad).
Ademas, se registro el tiempo desde la confirmacion de
la enfermedad COVID-19.

La capacidad funcional se midié con la escala Estado
Funcional Post-COVID-19 (PCFS) vy el test 1- Minute-
Sit-to-Stand (1-MSTST). La escala PCFS es una escala
ordinal con 6 grados: grado O (sin limitacion funcional),
grado 1 (limitacion funcional no significativa), grado 2
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(limitacion funcional leve), grado 3 (limitacion funcional
moderada), grado 4 (limitacion funcional severa) y grado
5 (fallecido). EI grado de alteracion se asigna a través
de una entrevista estructurada siendo la calificacion
final el peor estado funcional obtenido en alguna de las
preguntas’’. El test 1-MSTST consiste en cuantificar el
ndmero de veces que el paciente es capaz de levantarse
y sentarse de una silla durante un minuto de tiempo. Para
ello se utilizd una silla sin apoyabrazos y se cuantifico
el nimero de ciclos completos sin la utilizacion de los
brazos®, Se tomaron los valores de referencia normativos
para identificar los participantes que presentaban
disminucion de la fuerza de los miembros inferiores',

La caldad de vida relacionada con la salud se
cuantificd a través del cuestionario EuroQol (EQ- 5D-
5L). Este instrumento consta de 2 partes: el sistema
descriptivo y la Escala Visual Analdgica (EQ-EVA)™. El
sistema descriptivo integra 5 dimensiones: movilidad,
autocuidado, actividades habituales, dolor/malestar vy
ansiedad/depresion, con 5 niveles de gravedad cada
una: 1 sin problemas, 2 problemas leves, 3 problemas
moderados, 4 problemas severos y 5 extremos. La EQ-
EVA puntia la salud global de O-100 siendo peor y mejor
estado de salud imaginables respectivamente. Ademas,
el EQ-5D-5L define un indice sintético Unico (Index-EQ)
gue va desde O (muerte) a 1 (salud completa) que se
define a partir de formulas ponderadas de muestras
de poblacion general. Para determinar si existia o no
alteracion en la calidad de vida, se tomé como referencia
los datos obtenidos en poblacion general espanola en la
Encuesta Nacional de Salud'®.

El nivel de actividad fisica se midid mediante el
Cuestionario Interacional de Actividad Fisica version
corta (IPAQ-S) vy la version Elderly (IPAQ-E). EI IPAQ-S
es una herramienta que consta de 7 preguntas acerca
de la frecuencia, duracion e intensidad de la actividad
fisica (moderada e intensa) realizada en los Ultimos 7
dias, asi como el caminar y el tiempo sentado en un dia
laboral. Asi establece 3 niveles de actividad fisica: baja,
moderada v alta'®. El IPAQ-E procede de la adaptacion
a personas mayores de 65 anos del IPAQ-S, afiadiendo
en las actividades moderadas limpiar cristales y baldosas
y en las vigorosas cavar en el huerto'”.

El grado de disnea se objetivd mediante la escala
modificada del Medical Research Council (MMRC) que
valora el grado de disnea de 0-4 segin la limitacion
funcional que provoca en las actividades de la vida diaria'®,

El nivel de ansiedad y depresion fue evaluado mediante
la escala de Ansiedad y Depresion Hospitalaria (HADS).
Esta escala esta compuesta por 2 subescalas, una para
depresion y otra para ansiedad, que constan de 7 items
gue se puntian de O (ausencia de sintoma) a 3 (maxima
presencia) puntos’. Se tomd como punto de corte
optimo una puntuacion > 1219,

El grado de discapacidad se valord a través del indice
Barthel (IB) vy el Indicador General de Limitacion de la
Actividad (GALl). El IB valora 10 actividades de la vida
diaria: comer, lavarse, vestirse, arreglarse, control de
heces y orina, uso retrete, trasladarse, deambulary subir/
bajar escaleras. Dichas actividades se valoran de forma
diferente entre 0-15 puntos obteniendo un rango global
que puede variar entre O (completamente dependiente)
y 100 puntos (completamente independiente)®.
El indicador GALlI mide la limitacion percibida para
las actividades cotidianas en los Ultimos 6 meses,
estableciendo tres grados; gravemente limitado, si
limitado pero no gravemente y no, nada limitado?'.

Analisis estadistico

Los célculos estadisticos fueron realizados con el
software IBM SPSS® (Statistical Package for the Social
Sciences 22, SPSS Inc., Chicago, IL USA). Los resultados
obtenidos en las variables cualitativas se expresaron
como frecuencias absolutas vy relativas y las variables
cuantitativas como media y desviacion estandar (0 en
medianas y rangos intercuartilicos). Se efectuaron test de
normalidad a través de la prueba Kolmogorov-Smirmov. El
cosficiente de correlacion de Spearman (Rho) fue usado
para determinar correlaciones entre variables categoricas
y variables continuas que no seguian una distribucion
normal. Se considerd baja correlacion a valores inferiores
a 0,30, moderada entre 0,30 y 0,60 y fuerte en valores
superiores a 0,6, Lainterpretacion de los test estadisticos
se realizd en base a un nivel de significancia del 5% (p <
0,05) para un intervalo de confianza del 95%.

Resultados

Se identificaron 135 personas de todas las zonas
béasicas de Salud de la Comunidad de Madrid, de las
cuales 5 declinaron participar v 10 no cumplian los
criterios de inclusion por lo gue la muestra final fue
de 120 participantes (60% mujeres). La edad media
fue de 45,58+13,44 anos vy el tiempo medio desde la
confirmacion del diagnéstico hasta la valoracion inicial
fue de 6,33+3,15 meses. En la Tabla | se muestran
las caracteristicas sociodemogréficas y clinicas de la
poblacion de estudio.

Estado funcional y calidad de vida

Las puntuaciones en la escala PCFS reflejaron que el
21,7% (n=26) de los participantes mostrd un grado 1
con limitacion funcional no significativa, el 16,7% (n=20)
un grado 2 con limitacion funcional leve, el 31,7% grado
3 (n=38) con limitacion moderada y el 2,5% (n=3) grado
4 con limitacion severa,

En el test 1-MSTS la media de ciclos completos de
levantarse y sentarse de la silla fue de 26,98+8,73 (Tabla
Il). El 34,2% de los sujetos tenia valores por debajo del
percentil 2,5y el 45,8% del percentil 25.
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Tabla I: Caracteristicas sociodemogréficas y clinicas de la muestra.

Total (n=120) Media+ DE n (%)
Edad (afos) 45,58+13,44
Peso (kg) 70,87+13,56
Talla (m) 1,68+0,09
Sexo (n,%)
Mujer 48 (40%)
Hombre 72 (60%)
Nivel estudios
Graduado escolar 37 (30,8%)
Grado medio 20 (16,7%)
Grado superior 8 (6,7%)
Universitario 55 (45,8%)
Ocupacion
Activo 78 (65%)
Desempleo 13 (10,8%)
Incapacidad temporal 13 (10,8%)
Jubilado 9 (7,5%)
Estudiante 7 (5,8%)
Estado civil
Soltero 37 (30,8%)
Casado 77 (64,2%)
Divorciado 4 (3,3%)
Viudo 2 (1,7%)
Habito tabaquico
Fumador 14 (11,7%)
Exfumador 87 (72,5%)
No fumador 19 (15,8%)
Co-morbilidades
Diabetes 2 (1,7%)
HTA 14 (11,7%)
Cardiopatia 5 (4,2%)
EPOC 3(2,5%)
Asma 8 (6,7%)
Dislipemia 20 (16,7%)
Obesidad 11 (9,2%)
Tiempo desde 6,33+3,15

el diagndstico (meses)

HTA= hipertension arterial; EPOC= enfermedad pulmonar obstructiva cronica.

En lo referente a la calidad de vida, los resultados
obtenidos en el sistema descriptivo se reflejan en la
Figura 1. La media de las puntuaciones obtenidas
en la EQ-EVA y en el Index-EQ fueron de 70,56+19,23
y 0,82+0,19, respectivamente (Tabla Il). El 63,3%
presentd una disminucion del Index EQ y en la EQ-EVA
respecto a valores de referencia de poblacion general.

Niveles de actividad fisica y grado de disnea

El 42,1% (n=48) de los participantes presentd un nivel
bajo de actividad fisica, el 50,9% (n=58) moderado v el
7% (n=8) alto segun el cuestionario IPAQ-S. Los datos
obtenidos en el IPAQ-E, sugieren que el 66,7% (n=4) de
los mayores de 65 afnos tuvo un nivel bajo de actividad
fisica (Tabla Il). La actividad semanal medida en METS
se observa en la Tabla Il. Ademas, segun la escala de
disnea mMMRC, el 27,5% (n=33) de los entrevistados
mostro grado 1 de disnea, el 28,3% (n=34) grado 2 vy el
1,7% (n=2) grado 3.

Sintomas de ansiedad y depresion
De todos los participantes, el 17,5% (n=21) se
categorizd como caso de ansiedad y el 6,7% (n=8)

Tabla II: Calidad de vida, estado funcional, niveles de ansiedad y depresion,
actividad fisica y discapacidad de la muestra.

Variable n=120 Media+ d.e IC
1-MSTS (repeticiones) 26,98+8,73 25,40-28,55
Calidad de vida (puntos)

EQ-Index 0,82+0,19 0,78-0,85
EQ-EVA 70,50+19,23 67,02-73,98
Nivel de actividad fisica (METS) 1359,08+1167,45 | 1148,06-1570,11

IPAQ-S 1387,94+£1187,28  1167,63-1608,24

IPAQ-E 810,83+448,12 | 340,56-1281,11
HADS (puntos)

Depresion 4,46+4,23 3,69-5,22

Ansiedad 7,22+4,70 6,37-8,07
indice de Barthel (puntos) 100 100-100

TMSTS= test 1-Minute-Sit-to-Stand; EQ-EVA= Escala Visual Analégica; IPAQ-
S=Cuestionario Internacional de Actividad Fisica version Corta; IPAQ-E=
Cuestionario Interacional de Actividad Fisica version Ederly; HADS=Escala de
Ansiedad y Depresion Hospitalaria.

Figura 1: Categorizacion de la muestra segun el sistema descriptivo EQ-5D-5L.

120%
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de depresion seguln los puntos de corte de la escala
HADS (Tabla II).

Discapacidad

Todos los participantes fueron totalmente independientes
para realizar las actividades basicas de la vida diaria
segun el Indice de Barthel (Tabla II). El 8,3% (n=10)
declar6 sentirse gravemente limitado para llevar a cabo
las actividades que realizaba habitualmente vy el 38,3%
(n=46) limitado segun el indicador GALI.

Correlacion entre variables

Se observo una correlacion fuerte entre la escala PCFS
y la EQ-EVA (rho= -0,736; p < 0,01) y el Index-EQ (rho=
-0,816; p < 0.01) y moderada con el test 1-MSTS
(o= -0,379; p < 0,01). Ademas, el test 1-MSTS
mostrod una correlacion moderada con la EQ-EVA (rho=
0,369; p < 0,01) y el Index- EQ (rho= 0,389; p < 0,01)
respectivamente. Las correlaciones entre calidad de
vida y estado funcional con las variables secundarias se
pueden observar en Tabla lll.
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Tabla IlI: Correlacion entre funcionalidad y calidad de vida con variables secundarias.

PCFS 1MSTS EQ-Index EQ-EVA
Rho p.valor Rho p.valor Rho p.valor Rho p.valor

Funcionalidad

PCFS **-0,379 0 **-0,816 0 **-0,736 0

1-MSTS **0,389 0 **0,369 0
Calidad de vida

EQ-Index **0,810 0
Nivel de actividad fisica

IPAQ-S -0,165 0,08 0,34 0 *0,196 0,037 0,275 0,003

IPAQ-E -0,25 0,633 0,207 0,694 0,414 0,414 0,32 0,537
Grado de disnea **0,749 0 **-0,39 0 **-0,776 0 **-0,663 0
HADS

Depresion **0,664 0 **-0,388 0 **-0,673 0 **-0,671 0

Ansiedad **0,473 0 -0,114 0,214 **-0,484 0 **-0,477 0
GALI **-0,808 0 **-0,342 0 **-0,828 0 **-0,77 0

*p<0,05 *p<0,01

PCFS=Escala Estado Funcional Post-COVID-19; 1MSTS= test 1-Minute-Sit-to-Stand; EQ-EVA= Escala Visual Analdgica; IPAQ-S=Cuestionario Internacional
de Actividad Fisica version Corta; IPAQ-E=Cuestionario Internacional de Actividad Fisica version Ederly; HADS=escala de Ansiedad y Depresion Hospitalaria;

GALl=Indicador General de Limitacion de la Actividad.

Discusion

Hasta donde los autores conocen, esta investigacion es
el primer estudio realizado a largo plazo que describe la
calidad de viday funcionalidad en poblacion espafiola que
ha sufrido la COVID- 19 sin requerir ingreso hospitalario.
La mayoria de los estudios publicados a dia de hoy se
han centrado en medir prevalencia de signos y sintomas
persistentes en poblacion hospitalizada. Los hallazgos
obtenidos en la investigacion rebelan que casi la mitad
de los supervivientes a la COVID-19 sin necesidad de
hospitalizacion presentan una limitacion funcional leve
(16,7%) y moderada (31,7%) que les provoca tener que
reducir la intensidad de las actividades habituales o les
obliga a modificarlas teniendo que ser asumidas por
ofra persona. Ademas, existe una limitacion en los roles
sociales habituales y en cuanto a los niveles de calidad de
vida el 63,3% de los participantes mostrd un descenso
tanto en el Index-EQ como en la EQ-EVA siendo el dolor
y la ansiedad/depresion las dimensiones mas afectadas.

La limitacion funcional que muestran los participantes del
estudio es el reflejo del impacto que tiene la gran variedad
de signos vy sintomas persistentes en el desempeno de
las actividades cotidianas. El porcentaje de personas con
limitacion funcional es menor al obtenido con los datos
ofrecidos en el estudio de validacion de la escala PCFS
en los Paises Bajos (limitacion leve 16,7% vs 33,31%,
limitacion moderada 31,7% vs 52,20%)?°. Esta diferencia
podria deberse a que el tiempo medio transcurrido
desde el inicio de sintomas es menor que en nuestro
estudio (79 dias vs 189 dias) y que la valoracion se
realizo a través de una web con participantes sin prueba
de confirmacion de diagndstico en su mayoria.

En lo referente a la funcionalidad medida a través del test
1-MSTS, los participantes del estudio completaron de
media 26,98+8,73 ciclos. El nimero de ciclos obtenidos

fue 6 unidades superior a los datos aportados por
NuUnez-Cortés et al.®. Esta diferencia podria deberse a
gue en dicho estudio se valoraba a pacientes que habian
requerido ingreso hospitalario al mes del alta. Ademas, la
mayoria de la muestra (45,8%) obtuvo puntuaciones por
debajo del percentil 25 respecto alos valores normativos.
Esto implica debilidad de la musculatura de los miembros
inferiores, lo que podria explicar la limitacion reportada en
la realizacion de las actividades de la vida diaria®*.

A nivel de calidad de vida los datos de nuestro estudio
son congruentes con la evidencia disponible que
refiere un descenso de la misma en personas pPost-
COVID-192%°, LLas dimensiones del sistema descriptivo
EQ-5D-5L que han mostrado mayor afectacion son la
depresion/ansiedad vy el dolor/malestar. Estos resultados
coinciden con los sintomas persistentes referidos con
mayor frecuencia en personas que padecen COVID-
persistente®®, Si comparamos las puntuaciones del
Index-EQ y la EQ-EVA con las de estudios realizados
en poblacion que no ha requerido ingreso hospitalario
por la infeccion, estas fueron superiores a los reflejados
por Meys et al.® (0,82 vs 0,62 puntos y 70,5 vs
50,71 puntos). Esto podria deberse a que el tiempo
transcurrido desde el inicio de los sintomas en nuestro
estudio es de 6 meses frente a los 2,5 meses del citado
estudio. Por otro lado, los resultados obtenidos son muy
similares a los que muestran pacientes que requirieron
ingreso hospitalario por la COVID-19 a los 4 meses tras
el alta hospitalaria (Index EQ: 0,82 vs 0,86 y EQ-EVA
70,5 vs 69,9 puntos)?®. Estos resultados implican que
probablemente a medio-largo plazo la disminucion en la
calidad de vida esté més relacionada con las secuelas
persistentes de la propia enfermedad como dolor, disnea,
fatiga, etc., mas que por la gravedad inicial de la misma?.
Por otro lado, la calidad de vida de los participantes del
estudio muestra un descenso en todos los apartados
del cuestionario EQ-5D- 5L cuando se compara con los
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datos obtenidos en la Encuesta Nacional de Salud de
poblacion espanola de referencia’™.

En lo referente al nivel de actividad fisica, el 57,9% de
los participantes mostrd un nivel de actividad fisica
moderado-alto. Estos resultados contrastan con el
dato reportado por Anastasio et al.’” en poblacion
hospitalizada y no hospitalizada en la que el 81,7% de
los sujetos declararon un adecuado nivel de actividad
fisica. En comparacion con los datos suministrados por
la Encuesta Nacional de Salud en Espafa los resultados
de nuestro estudio muestran un descenso en todos los
niveles de actividad fisica siendo el nivel alto de actividad
fisica el que presenta una mayor disminucion de en
tormo al 17%?28, Esto podria deberse a que para alcanzar
un nivel alto se precisa la realizacion de actividades
vigorosas como levantar objetos pesados, ejercicio
aerébico intenso o pedalear rapido en bicicleta cuya
ejecucion estaria mas condicionada por la disnea vy la
debilidad muscular reportados por esta poblacion.

En cuanto al grado de disnea, segun la escala mMMRC, el
55,8% de los entrevistados presentd un grado 1y 2. Estos
datos concuerdan con los obtenidos en los estudios de
Garrigues et al.?® y Raman et al.?® cuya prevalencia fue
del 53,4% y 64,3% aungue en ellos se incluian pacientes
que habian requerido hospitalizacion. A nivel de ansiedad
y depresion los valores presentados por los participantes
son superiores a los hallazgos obtenidos por Halpin et
al.’™® (17,5 puntos vs 29,27 puntos) v Rass et al.® (6,7
puntos vs 11 puntos) en pacientes hospitalizados por
COVID- 19. Por ultimo, todos los participantes refirieron
ser totalmente independientes para la realizacion de las
actividades basicas de la vida diaria medidas a través
del Indice de Barthel. Los estudios publicados que
han utilizado como variable esta escala obtuvieron una
puntuacion menor de 60 puntos, es decir, dependencia
moderada’?*, Estos indices tan bajos podrian explicarse a
que fueron evaluados cuando los pacientes alin estaban
ingresados y presentaban un deterioro general importante
tras la infeccion, ya que mas de la mitad de ellos no
podia caminar y el 80% requeria algun tipo de soporte
ventilatorio. Esto podria sugerir, que el Indice de Barthel no
es una herramienta sensible para detectar la discapacidad
no grave ya que solamente analiza la capacidad para
realizar actividades basicas de la vida diaria y no tiene en
cuenta actividades instrumentales y avanzadas como la
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Abstract

Background: Gestational diabetes as a silent disease, a phenomenon that affects pregnancy, the mother and the fetus. The
prevalence of type 2 diabetes after gestational diabetes have been reported from 30 to 70 percent. This study examines the effect
of education based on the self-regulation model on fallow ups postpartum in women with a history of gestational diabetes.
Materials and methods: Current study is an experimental study. The sampling is a multi-stage. method in this study was that
of the urban areas Qom (4 area), Region 2 Qom was selected as the research community. Then the community health centers in
the area between two randomly (as a test and the other one as a control) were selected. In each center by referring to the case
of pregnant women, 46 patients were randomly selected and their phone calls were invited to participate in study. After selecting
subjects, while acquiring informed consent and provide a full description of the purpose of this study, questionnaires were given to
them in the (demographic, self-regulation, Psychometric Study of the Exercise Procrastination Scale, Healthy Diet Procrastination
Scale) Baseline information was taken from them.

Results: Overall, 92 subjects with mean age 29.93 + 4.9 participated in the study. More participants had secondary and high
school education (46.7 percent), housewives (77.2 percent), overweight (52.2 percent), with 2 children (43.5 percent) and middle-
income status (62 percent). Friedman test result showed that the experimental group, the average of all three measures have
changed significantly, while there was no significant change in the control group.

Conclusions: According to the findings of this study, education based on models of self-regulation training enhances physical
activity and nutritional status of women with Gestational Diabetes.

Key words: Self-regulation model, gestational diabetes, on fallow ups postpartum.

Resumen

Antecedentes: |a diabetes gestacional como enfermedad silenciosa, fendmeno que afecta al embarazo, a la madre vy al feto.
Se ha informado que la prevalencia de diabetes tipo 2 después de la diabetes gestacional es del 30 al 70 por ciento. Este
estudio examina el efecto de la educacion basada en el modelo de autorregulacion en los barbechos posparto en mujeres con
antecedentes de diabetes gestacional.

Materiales y métodos: £l estudio actual es un estudio experimental. El muestreo es de varias etapas. El método en este estudio
fue el de las areas urbanas Qom (area 4), la Region 2 Qom fue seleccionada como la comunidad de investigacion. Luego se
seleccionaron los centros de salud comunitarios en el area entre dos al azar (como prueba y el otro como control). En cada centro
al referirse al caso de las embarazadas, se seleccionaron aleatoriamente 46 pacientes y se invitd a sus llamadas telefénicas a
participar en el estudio. Luego de seleccionar a los sujetos, mientras se obtenia el consentimiento informado y se brindaba una
descripcion completa del propoésito de este estudio, se les entregaban cuestionarios en el (demografico, autorregulacion, Estudio
psicométrico de la Escala de procrastinacion del ejercicio, Escala de procrastinacion de dieta saludable) Se tomd informacion de
referencia de ellos.

Resultados: En total, 92 sujetos con una edad media de 29,93 + 4,9 participaron en el estudio. Méas participantes tenian
educacion secundaria y preparatoria (46,7 por ciento), amas de casa (77,2 por ciento), sobrepeso (52,2 por ciento), con 2 hijos
(43,5 por ciento) vy situacion de ingresos medios (62 por ciento). El resultado de la prueba de Friedman mostrd que en el grupo
experimental, el promedio de las tres medidas ha cambiado significativamente, mientras que no hubo cambios significativos en el
grupo de control.

Conclusiones: De acuerdo con los hallazgos de este estudio, la educacion basada en modelos de entrenamiento de
autorregulacion mejora la actividad fisica y el estado nutricional de las mujeres con Diabetes Gestacional.

Palabras clave: Modelo de autorregulacion, diabetes gestacional, en barbechos posparto.
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Introduction

The increasing prevalence of type 2 diabetes in the young
population in particular has led to anincrease in the number
of pregnancies complicated by diabetes. Many women
with gestational diabetes already have type 2 diabetes
that has not been diagnosed before. Pregnant patients
with diabetes can be divided into two categories: people
whose diabetes is diagnosed before pregnancy and
people whose disease is diagnosed during pregnancy.
59% of all deaths in the world and 46% of diseases are
due to non-communicable diseases and statistics show
an increase in the prevalence of these diseases. The
damage caused by these diseases and their staggering
costs to health systems have always been a serious and
powerful stimulus for the design and implementation
of prevention programs at various levels. Meanwhile,
diabetes is one of the predominant goals of preventive
policies as a disease with debilitating effects that is initially
contagious. Especially in the case of diabetes (type 2)
there are effective and useful methods of prevention'®?, In
this regard, due to the high sensitivity of the health care
system to prevention programs in Iran, many procedures
have been taken to prevent it by the health networks of
the Islamic Republic of Iran. Control of diabetes and its
problems has been a priority since 1991,

Today, chronic diseases are one of the main causes of
disability and mortality in many countries of the world.
Diabetes is one of the most serious non-communicable
diseases worldwide and is classified as a disease with a
global epidemic®. The number of people with diabetes
worldwide in 2010 is estimated at 285 million*. By 2030,
the number of people with diabetes is expected to
double, and this “diabetic epidemic” includes pregnant
women®,

Decreased insulin secretion, decreased glucose uptake
due to insulin resistance, and increased glucose uptake
to varying degrees are involved in each type of diabetes.
Diabetes causes premature and late changes that result
in disability, cost of treatment, and ultimately increase
mortality. Diabetes is the fifth leading cause of death in
the world and the number one cause of chronic renal
failure, non-traumatic amputation and blindness in many
societies®.

In the past, diabetes-related deaths were estimated at
800,000 per year; However, it has long been known
that this estimate is much lower than the actual amount.
A more reasonable estimate is that 4,000,000 deaths
from the disease occur worldwide each year. Diabetes
is the leading cause of 9% of all deaths worldwide’. The
prevalence of diabetes has increased significantly in the
last two decades. Although the prevalence is seen in both
types of diabetes, the increase in the prevalence of type
2 diabetes has been far greater than in type 1 diabetes.
In the 21st century, the prevalence of type 2 diabetes and

impaired glucose tolerance (IGT) has become epidemic
due to decreased physical activity and weight gain and
obesity®. The incidence of type 1 diabetes is lower than
that of type 2 diabetes, and is generally between 3 and
35 per 100,000 people per year. The incidence of type
1 diabetes in Canada and the United States is reported
to be between 8 and 20 per 100,000 people. In general,
type 1 diabetes is rare in people in Japan, China, the
Philippines, as well as in Asian Indians, African Africans,
and Eskimos, and is more common in whites. Type 1
diabetes is difficult to diagnose per 100,000 people
in a year, and therefore many studies are incomplete
in terms of defining indicators and their results should
be considered with caution®. The prevalence of type
2 diabetes in the general population is between 1 to
4% and in people over 40 years between 5 to 10%.
Given the growing prevalence of type 2 diabetes in the
world, the World Health Organization declared it a latent
epidemic and since 1993 has called on all countries to
fight diabetes'®.

The types of diabetes are divided according to its
pathological process. The most common types of
diabetes are types 1 and 2, which differ in etiology,
epidemiology and many other dimensions. In addition
to type 1 and type 2 diabetes, diabetes may appear
for other reasons such as genetic disorders, some
diseases, etc. Gestational diabetes is different from type
1 and type 2 diabetes because it is diagnosed for the first
time in a pregnant woman. The side effects for mothers
and fetuses are similar to those who already have
diabetes and then become pregnant, and may become
completely normal after termination of pregnancy. There
are three ways to diagnose type 2 diabetes today:

1. The venous plasma glucose concentration is equal to
or greater than 200 mg / dL two hours after ingestion of
75 g of glucose.

2. Venous plasma glucose concentration in a random
sample equal to or greater than 200 mg / dL with a clear
sign of diabetes

3. Intravenous plasma glucose concentration in two
fasting sessions equal to or greater than 126 mg / dL_.

Normal plasma glucose levels in the fasting state and
2 hours after eating 75 g of glucose are 100 and 140
mg/dL, respectively. The American Diabetes Association
prefers fasting plasma glucose levels because it is more
practical, more proportionate, and more reproducible. If
fasting plasma is between 100. 125 Itis called “ Impaired
fasting glucose (IFG)". If the glucose concentration
is between 140 and 200 two hours after glucose
consumption, it is called ‘g Impaired glucose tolerance
(IGT)". In these two groups, the incidence of diabetes is
higher. Although two-thirds of them may not always have
the symptoms of diabstes, they are more likely to have
cardiovascular complications. Lifestyle changes can
reduce the risk of developing diabetes in these groups'”.
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Hemoglobin A1C is closely related to blood sugar levels,
but is not currently used as a diagnostic test for diabetes
because its normal nature cannot rule out impaired
glucose tolerance or mild diabetes.

Literature of Review

The articles reviewed in this study include two Persian
arlicles and one English article. By searching for
terms such as: postpartum diabetes, self-regulation,
postponement, in Iran Doc, Magiran, SID databases
and searching for terms such as, screening, diabetes,
type 2 diabetes, follow up, postpartum, procrastination,
Gestational diabetes was obtained in PubMed, science
direct, ProQuest, ISI databases in the period 2016-2005.
The following studies are sorted by the closest time.

Rashidi et al. (2013), a cross-sectional study entitled
Factors related to postpartum screening in women
with a history of gestational diabetes in Kermanshah
and performed on 150 subjects. The objectives of this
study included determining the frequency of referrals for
postpartum diabetes screening in women with a history
of gestational diabetes and determining the relationship
between demographic and reproductive characteristics,
diabetes profile, and how to provide health services with
individual referral for postpartum diabetes screening
in women. She had a history of gestational diabetes.
Personal and fertility characteristics: age, occupation,
education, number of pregnancies and deliveries and
abortions, number of children, number of household
members, type of last pregnancy, income, receiving
matemnity care, smoking, having insurance, type of
insurance, place of delivery, History of high birth weight
(more than 4000 g), abnormal birth history, recent live
birth and recent baby weight. Characteristics of diabetes:
Age of onset of gestational diabetes, Diagnostic test for
gestational diabetes, Gestational age, onset of insulin use,
type of insulin, diet use, history of diabetes in previous
pregnancies, type of diabetes in the family, family history,
hospitalization history in pregnancy to control blood sugar.
The research sample included 150 women who had
given birth with a history of gestational diabetes in a recent
pregnancy who had passed at least 6 months from the
date of their delivery and were under pregnancy care in
Kermanshah clinics and had a health record. Had no pre-
gestational diabetes and at least 6 months from the date
of delivery. The researcher, by referring to the files of the
research units, obtained their telephone numbers with the
permission of the University Ethics Committee and made
telephone calls to them. And completed the questionnaire.
In the end, the authors concluded that due to the low rate
of female referral for screening for postpartum diabetes, it
is necessary to identify the factors associated with female
referral for screening, remove the barriers and with timely
diagnosis, an opportunity to Prevent or delay the onset of
type 2 diabetes in the future'.

The methodology of this study and its expression is
helpful in advancing the objectives of our study, but the
innovation of the present study is the implementation of
an educational intervention based on the self-regulatory
model, the effect of which on postpartum follow-up in
women with a history of gestational diabetes.

Peyman et al. (2012) conducted a study in 2012 to
determine the effect of self-regulatory education on
physical activity in women with type 2 diabetes. This
study was a randomized controlled trial. The study
population was women with type 2 diabetes referred to
health centers in Mashhad. Inclusion criteria include: type
2 diabetes based on the evidence in the health record,
age 35 to 65 years, not having any of the complications
of diabetes, willingness to participate in the study, ability
to read and write, physical activity and no treatment with
It was insulin. Exclusion criteria included: suffering from
complications of diabetes during the implementation of an
educational intervention that restricts physical activity and
absence of more than two sessions in theory sessions.
The results showed that the mean age of participants
was 49.07 years. In the intervention group, there was a
significant difference in goal setting (P <0.001), planning
(P = 0.001) in the intervention evaluation courses;
Knowledge (P <0.001) and physical activity (P <0.001)
were observed. Also, there was a significant decrease
in fasting blood sugar and body mass index at follow-
up compared to before the intervention, which was
not observed in the control group. At the end of the
training, the researchers concluded that the educational
intervention, using self-regulatory strategies, increases
physical activity, improves blood sugar and body mass
index in type 2 diabetic women'®,

Safarzadeh et al. (2014) conducted an experimental
study entitled “The effect of training on postpartum sports
activities using the health belief model” in women referring
to health centers in Bandar Abbas. It tumed out that 191
women referring to selected health centers in Bandar
Abbas during the years 91 to 92 were selected. Then,
these women were randomly divided into three groups:
test, first control and second control. The above study
refers to the effectiveness of educational intervention
based on health belief model, but since the structures
of self-care model as well as gestational diabetes are
different categories to answer the question of whether
self-regulatory model education can improve the level of
physical activity Whether or not women with a history of
gestational diabetes need a separate study is the subject
of this study.™

Coppola et al. (2013) conducted a cross-sectional study
of 6770 pregnant women at Pugliese-Ciaccio Hospital in
Caucasian, southemn Italy. The statistical population of this
study included women who participated in gestational
diabetes screening from January 2004 to December
2011, The aim of this study was to “accurately determine
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the prognaostic factors in performing postpartum glucose
tolerance test in women with a history of gestational
diabetes”. Out of 1159 women diagnosed with gestational
diabetes, 374 (32.3%) were screened for postpartum
participated, attended, took part in. A significant increase
in referral rates was observed following counseling.
Other predictive factors included: previous history of
gestational diabetes, higher education, and insulin
therapy during pregnancy. Also, there was no significant
difference between body mass index, family history of
type 2 diabetes and number of deliveries with the rate
of participation. Overall, the data of this study showed
that the intervention as a counseling is an effective,
inexpensive, and simple tool in increasing the rate of
oral glucose tolerance test for women with a history of
gestational diabetes. However, despite counseling, some
women still do not participate. Polycystic ovary syndrome
was also a strong predictor of women's participation in
the postpartum diabetes test. The authors conclude that
further studies are needed to determine whether their
findings are common to other populations. '

Material and Methods

The present study is a quasi-experimental study. The
study population in this study included all women with
a history of gestational diabetes in District 2 of Qom.
The research samples in this study include women with
a history of gestational diabetes in the second region
of Qom who have been pregnant for at least 6 weeks
and have the characteristics of the research units. The
following formula was used to determine the sample
size. This formula is used to determine the sample size
in intervention studies where the dependent variable
is quantitative. Here, too, the dependent variables are
the values of self-regulation, procrastination in physical
activity, and procrastination in diet, all of which are
quantified. According to previous studies'®, the alpha
value was 5%, the beta value was 20%, and the average
difference was 10 acceptable. In addition, some studies
show that the average score of self-regulation in Iranian
women is 112 and its standard deviation is 16.7.

Taking into account the 10% drop, the sample size of 46
people for each group (92 people in total) was determined.

20'2(21712 + Zl—a/z)z
- ul—u2
2*16.7%(Z, +Z,,)°
B ul—u2

n

n

_2+27889 (196 +08)2 425028 _
n= 102 =100 ©

n=42.50

The sampling method in the present study is multi-
stage. The research method in the present study was
that among the urban areas of Qom (4 regions), region
2 of Qom city was selected as the research community.
Then, from the health centers of this region, two centers
were randomly selected (one as a test and the other
as a control). Then, in each center, referring to the files
of pregnant women, 46 people were randomly selected
and they were invited to participate in the research
project by phone. If a case did not wish to participate
in the study or did not meet the inclusion criteria, the
next case number would be selected as an alternative.
After selecting the subjects, while obtaining informed
consent and providing complete explanations of the
purpose of the study, the relevant questionnaires
were provided to them (demographic information, self-
regulatory questionnaire, postpartum physical activity
postponement  questionnaire, diet  postponement
gquestionnaire). After delivery) and information was
obtained from them before the intervention.

Inthe next step, the intervention group underwent training
based on self-regulatory model. The trainings were held
in 4 sessions during one month and the duration of each
class was 60 minutes. The trainings were held in the form
of classes of 5-10 people, in other words, the intervention
group was divided into 6 class groups and all the same
trainings were provided by fixed people (researcher and
nutrition expert). Immediately after the full implementation
of the educational intervention and also 6 weeks after the
intervention, both experimental and control groups were
evaluated again and questionnaires were administered.

Inclusion criteria include:

1. Having gestational diabetes based on the documents
in the health record

2. Women with a history of gestational diabetes who are
at least 12 weeks old

3. The identity of the landline or mobile phone in the
health record

4., Willingness to participate in the study

5. Ability to read and write

Exclusion criteria include:

1. Reluctance to cooperate

2. Absence from a training session

3. History of receiving training in this field

Using the demographic information guestionnaire (age,
level of education, employment status, number of children,
family income, previous history of gestational diabetes),
the main research tools included three self-regulatory
questionnaires, Miller and Brown, physical activity delay
questionnaire and diet delay questionnaire. Mourming.
Due to the fact that procrastination questionnaires had
not been localized before, so in the present study, the
validity and reliability of these tools were assessed, and
the steps of its preparation are as follows. The same
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method was used in the process of preparing and
determining the validity and reliability of the deferrals.
While obtaining the consent of the main designers of
the questionnaires, the Forward-Backward method was
used for the translation process of the questionnaires. In
this method, first the questionnaire was translated into
Persian by two people with a focus on midwifery and
fluent in English, then a Persian version was prepared
while comparing the two translated versions. This Persian
version was provided separately to two other translators
to be translated into English. Finally, in a meeting with
the presence of midwifery experts and health education
and health promotion, the necessary corrections were
made in terms of appropriateness and compliance with
the original text.

In order to assess the content validity index (Content
Validity Index), the questionnaire was given to 8
specialists (4 midwives, including 1 master and 3 PhDs,
2 epidemiologists and 2 PhDs in health education). In
order to determine the content validity index, three
criteria of “simplicity and fluency”, “relevance” and “clarity
or clarity” were used using a 4-point Likert spectrum
for each item (58, 59), which in this method Due to the
number of experts, questions with a score less than
0.80 are eliminated. Face validity of the questionnaires
was provided to 8 women with a history of gestational
diabetes and the reported ambiguities were resolved.

In the next step, cronbach’s alpha coesfficien method was
used to determine interal consistency and stability and
Test-Retest method was used to confirm time reliability.
In this method, questionnaires were given to 20 women
with a history of pregnancy and Cronbach’s alpha was
determined. Then, ten days later, the questionnaires
were given to the same people again and the correlation
between the scores obtained from the two studies was
determined by calculating Pearson correlation coefficient
and coefficient internal correlation.

Material analysis

Descriptive statistics (frequency, percentage and mean)
are used to describe the status and frequency of the
subject in terms of demographic variables. So that each
structure in both groups were compared. Chi-square
test was also used to compare the two groups in terms
of demographic variables. Analysis of variance was
used to compare the means in the two independent
groups and also to compare the means in the multiple
procedures. To compare the mean structures of the
self-regulatory model, the mean deferral of physical
activity and the mean deferral of diet in three-time stages
(before intervention, immediately after intervention and 6
weeks after intervention), repeated measures analysis of
variance was used.

Findings

A total of 92 patients with a mean age of 29.93. 4.9
participated in the study. Most participants had middle
and high school education (46.7%), housewife (77.2%),
were overweight (52.2%), had 2 children (43.5%) and had
an average income status (62%). The mean number of
deliveries in the participants was 2.20. 0.92. Regarding
the insurance status, 85.9% of the participants had at
least one type of insurance, 90.2% had no history of
gestational diabetes in the previous delivery, 90.2%
reported their recent delivery to public hospitals and no
One participant did not use the glucose test at home
during pregnancy.

In the evaluation of participants before the intervention,
the results showed that the mean SRQ scale in all
subjects was 147.7 34 34.7 n = 92, The mean of
acceptance,  evaluation, commissioning,  review,
planning, implementation and measurement structures
was Respectively 24/47 ‘', 4, 24 + 22/24, 21/32 2
2.5, 20/67 7 6.7, 17.57 4 5.4, 13.82 5 55 and 8/5
It was 22.4 , 4 and it can be said that the acceptance
structure and the implementation structure were the
best and the weakest means, respectively. On the
other hand, the mean postponement of physical activity
and postponement of diets were 23.26 , 3.3 and 3.3,
respectively. It was 20.93.

The mean of SRQ scores was directly and significantly
related to education (P 00 001) and income (P = 0.001).
Inwomen with higher education and higher family income,
the average SRQ status was also better.

There was a significant relationship between the mean
scores of physical activity delay (EPS) at different levels
of education (P>001) and income (P = 0.001). The mean
EPS was lower in women with higher education and
higher family income (Table 4-4). The mean scores of diet
postponement (HDPS) were also significantly different at
different levels of education (P = 0.003) and the mean
HDPS was lower in people with higher education.
Although the mean HDPS was lower in people with
higher income, but the difference was not significant at
the level of 0.05 (P = 0.07).

Prior to the intervention, different statistical tests showed
that the experimental and control groups were equal in
terms of demographic variables as well as the mean
scores of SRQ, EPS and HDPS and no significant
differences were observed between the two groups.

In Pearson correlation analysis, the results showed that
there was a significant inverse correlation between SRQ
scores and EPS and HDPS instruments that Pearson
coefficient was r = -0.68 and r = 0.79, respectively
(P <0.0001)). Also, all SRQ constructs were found to
have a direct and significant relationship with the whole
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SRQ scale, which Pearson correlation coefficients are.
No significant correlation was found between start-up
structures (P = 0.15) and evaluation (P = 0.07) with
acceptance structures.

Immediately after the intervention and also 6 weeks
after the intervention, the scores of SRQ scale and
its structures, the mean of EPS and HDPS in the
experimental and control groups were re-measured. The
result of Friedman test showed that in the experimental
group, the mean of all three scales changed significantly,
so that at the level of P = 0.01, the mean SRQ scores
both immediately after the intervention (168.41 45 45.7)
and at 6 weeks after the intervention (164.43 42 42.4)
was more than before the intervention (149,156 33 33.8).
On the other hand, the mean SRQ in the control group
did not show a significant change.

The mean scores of EPS and HDPS were also significantly
reduced so that the mean scores of EPS were significantly
in the stage immediately after the intervention (15.54 8
5.8) and 6 weeks after the intervention (15.76 5 5.5).
It was lower than before the intervention (23.11 + 3.1).
There was a significant change in Haykeh in the control
group (P =0.14),

Also, the mean of HDPS scores was significantly (P
<0.001) in the immediate stage (14.48 + 3.1) and 6
weeks after the intervention (14.83 3 3.1) lower than the
pre-intervention stage (3.3). 20.96 3), while no significant
change was observed in the control group (P = 0.17).

In addition to the above scales, the two groups of test and
control were compared in terms of performing screening
tests after the intervention and the results showed that
the rate of screening in the experimental group was
significantly (P = 0.002) higher than the control group.
In the experimental group, 40 women participated in
screening tests, while only 27 in the control group).

Discussion and conclusion

The aim of this study was to evaluate the effectiveness
of self-regulatory model-based education on postpartum
follow-up in women with gestational diabetes. Diet and
postpartum screening test.

Findings and evaluations before the intervention showed
the unfavorable status of SRQ scale scores, its structures,
mean EPS and HDPS scores. The score obtained from
the SRQ scale in the total number of participants was
46% of the total score. The scores obtained by the
participants in the admission and evaluation structures
were 53% of the total score, which obtained an average
score from these two structures, but in the scores of
the commissioning, review, planning, implementation
and assessment structures, 47, 44, 40, 31 and 48%,
respectively. The total score was possible, which in this

regard, the situation of the participants is unfavorable and
weak. The lowest score of the participants was related to
the execution structure.

It seems that the self-efficacy of these people in
performing self-care and health behaviors is low and
this issue causes the poor scores of these people in
the implementation structure. On the other hand, the
level of education of most participants in middle school
and high schooal is (47%), which can be one of the main
reasons for low scores in various structures of self-
regulatory scale, especially in the construction structure.
Santiago et al. Showed that pregnant women with Higher
education levels have a more favorable self-regulatory
status'®. Education is directly related to the level of health
literacy, responsibility for health, self-efficacy and health
attitudes of individuals, and people with higher education
have more self-care behaviors than people with lower
education. On the other hand, the economic situation
is directly related to receiving and benefiting from health
services, regular visits, performing diagnostic tests and
using medical services. In the present study, only 6.5% of
the participants had a good income, and 31.5% reported
a low income and 62% reported a moderate income.
Economic factors seem to be among the determining
factors in the health status of people and the group of
pregnantwomen. The results of the present study showed
the unfavorable status of the scores of the Physical Delay
and Diet Delay scales. The mean scores of participants’
physical activity delay before the intervention were 77%
of the total possible score, while on this scale, a higher
score means an unfavorable situation. It can be said that
women with a history of diabetes in the present study
were in a very unfavorable position in terms of physical
activity. It seems that cultural and economic factors, the
level of awareness and attitude of individuals play an
important role in performing physical activities. These
findings are consistent with the study of Shakeri et al.”

Regarding the average score of diet postponement, the
situation was better than the postponement of physical
activity, but the status of this item was also unfavorable,
so that the average score of the participants was 70%
of the total score. It seems necessary to provide more
education and remove existing barriers to adopting
healthy eating programs in women with gestational
diabetes, and it is necessary to pay more attention to this
issue in the programs of the Ministry of Health.

Prior to the intervention, the results of correlation analysis
between the variables of self-regulatory scale, physical
activity delay scale and diet postponement scale in all
participants (N = 92) showed a strong and significant
relationship  between them. Pearson  correlation
coefficient between self-regulation scale and physical
activity delay was -0.58, which indicates that people with
higher self-regulation score have lower physical activity
delay score and therefore are in better condition. On
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the other hand, the relationship between self-regulation
scale and diet postponement was statistically stronger as
the Pearson correlation coefficient was -0.79, indicating
that individuals whose scores were higher than the self-
regulation scale were firmly on the diet scale scores.
They are less, in other words, they have a better diet.
This important finding is consistent with the study of Jalili
et al., So that in the study, the mean of self-regulatory
scores was recognized as one of the most important
predictors of healthy eating behaviors'®,

On the other hand, all structures of the self-regulatory
model, with the exception of the acceptance structure,
were inversely and significantly correlated with the scales
of physical activity and diet. It seems that the acceptance
construct as the first construct of the self-regulatory
process does not have a significant correlation with the
deferral scales, although due to the small sample size
(92 participants) this can be attributed to random error.
The results of the analysis 6 weeks after the intervention
showed that the mean scores obtained from the self-
regulatory scale in the experimental group increased by
15 points, in other words, before the intervention, the
mean scores of participants was 47% of the total score
of the scale, while 6 One week after the intervention, the
participants’ mean scores were 52% of the total self-
regulatory scale. In addition, all structures of this model
were associated with a significant increase.

The results of the present study showed that the
educational intervention based on the self-regulatory
model improves the mean scores of physical activity
delay in women with a history of gestational diabetes.
The statistical comment is very significant. However,
no change was observed in the control group. On the
other hand, the educational intervention based on the
self-regulatory model had reduced the mean scores
of the participants in the diet delay scale so that in the
experimental group a decrease of 6 points was observed
in the mean of this scale but in the control group no
change was observed.

It seems that self-regulatory model training allows a
person to consciously define and set goals and be able
to control their emotions and thoughts in order to achieve

goals. The trained person interprets and examines his
behaviors in terms of alignment with his goals, and if he
sees the desired behavior as positive, he acquires it or
continues it, but if he does not find a behavior that fits his
goals, he cuts it off. This ability and skill were presented
to the study group in the present study through training
based on self-regulatory model and the results of analysis
6 weeks after the intervention show the effectiveness of
these trainings. In the present study, 6 weeks after the
intervention, all participants were screened for postpartum
screening tests and the results showed that 40 (87%) of
the experimental group had performed screening tests,
but in the control group had only 27 patients (59%) who
had taken the necessary steps to perform screening
tests. In the control group, individuals probably received
routine follow-up in health centers performed by health
personnel, and in the intervention group, in addition to
receiving these routine services, they underwent model-
based training. In general, according to the findings of the
present study, training according to the self-regulatory
model improves the physical activity and nutritional status
of women with a history of gestational diabetes and it
is recommended that this model in the programs of the
Ministry of Health and at different levels of Use clinical
centers and provide training packages based on this
model to the health team, especially midwives, nurses,
health workers and even doctors.
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Resumen

Introduccion y objetivos: El higado graso es una alteracion muy frecuente, que puede estar o no asociada con el consumo
de alcohal, y que consiste en la acumulacion de grasa en el higado. El objetivo del trabajo es valorar como afectan variables
sociodemograficas y el exceso de peso en la prevalencia de higado graso no alcohdlico v fibrosis hepatica determinados mediante
escalas de riesgo.

Material y métodos: Estudio descriptivo y transversal en 146318 espafioles de diferentes regiones. Se valora el riesgo de higado
graso no alcohdlico y de fibrosis hepatica empleando el fatty liver index, el hepatic steatosis index, el fatty liver disease index, el lipid
accumulation index y el BARD score. Como variables sociodemograficas se analizan la edad, el sexo y la clase social.
Resultados: Todas las escalas estudiadas, tanto de higado graso no alcohdlico como de fibrosis hepética, ven incrementados
sus valores medios v la prevalencia de valores de alto riesgo a medida que se incrementa la edad, a medida que se desciende
en la clase social y paralelamente al incremento de las escalas de sobrepeso vy obesidad.

Conclusiones: En poblacion espafiola hay una clara influencia de la edad, el sexo, la clase social y la obesidad en los valores de
las escalas que determinan el higado graso no alcohdlico v la fibrosis hepatica.

Palabras clave: Higado graso no alcohdlico, fibrosis hepatica, obesidad, clase social.

Summary

Introduction and objectives: Fatty liver is a very frequent alteration, which may or may not be associated with alcohol consumption,
and which consists of the accumulation of fat in the liver. The aim of this study is to evaluate how sociodemographic variables and
excess weight affect the prevalence of nonalcohalic fatty liver disease and hepatic fibrosis determined by means of risk scales.

Methods: Descriptive and cross-sectional study in 146318 Spaniards from different regions. The risk of nonalcoholic fatty liver
disease and hepatic fibrosis was assessed using the fatty liver index, the hepatic steatosis index, the fatty liver disease index, the
lipid accumulation index and the BARD score. Age, sex and social class were analyzed as sociodemographic variables.

Results: All the scales studied, both for non-alcoholic fatty liver disease and liver fibrosis, increased their mean values and the
prevalence of high-risk values as age increased, as social class decreased and in parallel with the increase in the overweight and
Obesity scales.

Conclusions: In the Spanish population there is a clear influence of age, sex, social class and obesity on the values of the scales
that determine nonalcoholic fatty liver disease and liver fibrosis.

Key words: Nonalcoholic fatty liver disease, liver fibrosis, obesity, social class.
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Introduccion

El higado graso se presenta cuando se acumula mucha
grasa en las células hepaticas. Aunque es normal tener
una pequefia cantidad de grasa en estas células, se
considera que es graso cuando esta conformado por
mas de 5% de grasa. El patrdn tipico es una lesion
central hepatocelular con inflamacion lobulillar con o sin
fibrosis'.

Hay dos tipos principales:

- Enfermedad del higado graso no alcohdlico

- Enfermedad del higado graso por alcohol, también
llamada esteatosis hepéatica alcohdlica

Como su nombre 1o indica, la enfermedad del higado
graso por alcohol se debe al alto consumo de alcohol
(>20 g al dia para mujeres y >30 g al dia para hombres).
El higado descompone la mayor parte del alcohol
que bebe para que sea eliminado del cuerpo, pero el
proceso de descomposicion puede generar sustancias
nocivas. Estas sustancias pueden dafar las células del
higado, provocar inflamacion y debilitar las defensas
naturales del cuerpo. Cuanto mas alcohol se consume,
mas se dafna el higado. La enfermedad del higado graso
por alcohol es la etapa mas temprana de la enfermedad
del higado por el alcohol (o hepatopatia alcohdlica). Las
siguientes etapas son la hepatitis alcohdlica y la cirrosis.

Varias afecciones relacionadas entran en la amplia
categoria de enfermedades del higado graso no
alcohdlico (EHGNA) que es la enfermedad hepatica mas
comun en adultos y nifos en los paises occidentales
llegando a tener una prevalencia del 25,5%?. El higado
graso no alcohdlico o HGNA (NAFL, en inglés) es la
etapa inicial, reversible de la enfermedad hepatica.
Desafortunadamente, con frecuencia no se diagnostica.
Con el tiempo, la EHGNA puede causar una afeccion
hepéatica méas grave conocida como esteatohepatitis
no alcohdlica, o EHNA (NASH, en inglés). La EHNA
involucra mayor acumulacion de grasa e inflamacion
gue dana las células hepaticas. Esto puede provocar
fibrosis, o cicatrizacion tisular, a medida que las células
hepaticas son lesionadas repetidamente y mueren.
Desafortunadamente, es dificil predecir si el higado
graso progresara a EHNA, 1o que puede aumentar
significativamente el riesgo de cirrosis y cancer de
higado, concretamente en Estados Unidos la tasa
anual de muerte por cirrosis aumentd en un 65% vy se
duplicd la de hepatocarcinoma®. La EHGNA también
se relaciona con un aumento en el riesgo de desarrollar
otras afecciones, incluyendo enfermedad cardiaca,
diabetes y enfermedad renal.

Existen varios factores que pueden causar o contribuir
para desarrollar higado graso como son la obesidad, el
exceso de grasa abdominal, la resistencia a la insulina, la
ingesta elevada de carbohidratos refinados y de bebidas

azucaradas y el deterioro de la salud intestinal.

Existen varios signos y sintomas de higado graso,
aungue puede gue no todos estén presentes: fatiga vy
debilidad, dolor leve o sensacion de llenura en el area
abdominal derecha o central, niveles elevados de
enzimas hepaticas, como AST y ALT, niveles elevados
de insulina y triglicéridos.

Si el higado graso progresa a EHNA, se pueden
desarrollar los siguientes sintomas: pérdida de apetito,
nausea y vomitos, dolor abdominal de moderado a
intenso y 0jos y piel de color amarillento.

El objetivo de este trabajo fue conocer la relacion entre
diferentes parametros antropomeétricos vy escalas que
valoran el riesgo de presentar higado graso no alcohdlico
y fibrosis hepatica en poblacion espafnola y determinar la
prevalencia de alto riesgo de higado graso no alcohdlico
y de fibrosis hepatica en poblacion espafiola.

Material y métodos

Se realiza un estudio descriptivo y transversal en 152430
personas incluidas en una base de datos anonimizada,
de ellas se excluyen 6112 por diferentes motivos (ver
flujograma en la figura 2) con lo que finaimente quedan
146.318 (83.602 hombres vy 62.716 mujeres) con
edades comprendidas entre 18 y 79 anos.

Figura 2: Flujograma de los participantes en el estudio.

Personas seleccionados para el estudio
n=152.430

Personas que se excluyen
n=6.112
- 4.879 por consumir alcohol de forma
elevada
- 176 no aceptan participar
- 1.057 carecen de alguna variable
para calcular escalas de higado
graso o fibrosis hepatica

Personas incluidas en el estudio
n=146.318
(83.602 hombres y 62.716 muijeres)
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Parametros antropomeltricos relacionados con valores de alto riesgo de diferentes escalas de higado graso no alcohdlico y fibrosis hepatica

Criterios de inclusion

- Edad entre 18 y 79 anos.

- Aceptar participar en el estudio.

- Contar con los parametros necesarios para calcular las
escalas de higado graso v fibrosis hepatica.

- No consumir alcohol en cantidades elevadas

Las dsterminaciones antropométricas, clinicas vy
analiticas, las realiza el personal sanitario de las distintas
unidades de salud laboral participantes en el estudio,
después de homogenizar las técnicas de medicion.

Para la medicion del peso, que se expresa en kilogramos,
y la altura, que se expresa en cm, se emplea una bascula
con tallimetro: modelo SECA 700. El perimetro de cintura
abdominal (en cm) se mide con una cinta métrica; SECA
modelo 20 con la persona en bipedestacion, pies
juntos y tronco recto, abdomen relajado y extremidades
superiores colgando a ambos lados del cuerpo. La cinta
métrica se coloca paralela al suelo a nivel de la Ultima
costilla flotante. Perimetro de cadera se mide con la
misma cinta métrica y adoptando la misma posicion que
en el perimetro de la cintura y pasando la cinta de forma
horizontal a nivel de la cadera. El indice cintura/altura se
obtiene dividiendo el perimetro de cintura entre la altura
considerandose alto a partir de 0,504,

Se utilizaron otras escalas antropomeétricas:

- IMC se calcula dividiendo el peso entre la altura® (en
metros). Se considera obesidad a partir de 30.

- CUN BAE (Estimador de Adiposidad Corporal de la
Clinica Universitaria de Navarra)®

-44,988 + (0,503 x edad) + (10,689 x sexo) + (3,172 x
IMC) - (0,026 x IMC2) + (0,181 x IMC x sexo) - (0,02 x
IMC x edad) - (0,005 x IMC2 x sexo) + (0,00021 x IMC2
x edad)

Hombre = O Mujer = 1

- Formula de Deurenberg®

1,2 x (IMC) + 0,23 x (edad) - 10,8 x (sexo) - 5,4 Hombre
=0 Mujer =1

- Masa grasa relativa’.

Mujeres: 76- (20 x (altura/cintura)) Hombres: 64- (20 x
(altura/cintura))

Como escalas de higado graso no alcohdlico se
emplean:

- Indice de higado graso® (fatty liver index FLI).

FLI = (€0,953"log (triglicéridos) + 0,139 IMC + 0,718%log
(GGT) + 0,053*circunferencia de la cintura - 15,745) /
(1 + e0,953%l0g (triglicéridos) + 0,139 IMC + 0O,718%log
(GGT) + 0,053*circunferencia de la cintura - 15,745) x
100

- Indice de esteatosis hepatica (HSI)°

HSI = 8 x ALT/AST + IMC (+ 2 si hay diabetes tipo 2, +
2 si es mujer)

- Indice de higado graso (FLD)™

IMC + Triglicéridos + 3 x (ALT/AST) + 2 x Hiperglucemia
(presencia= 1; ausencia = 0)

Los valores <28,0 0 >37,0 excluyen la posibilidad de
NAFLD

IMC = 28 =1 punto, AST/ALT >0,8 = 2 puntos, diabetes
mellitus tipo 2 = 1 punto.

Corte de alto riesgo 2 puntos

- Producto de la acumulacion de lipidos™.

- Hombres: (cintura (cm) - 65) X (triglicéridos (mMol)).
- Mujeres: (cintura (cm) - 58) x (triglicéridos (mMol)).

Para valorar el riesgo de fibrosis hepética se emplea la
escala BARD score'?

El IMC =28 = 1 punto, la relacion GOT/GPT >0,8 = 2
puntos, diabetes mellitus tipo 2 = 1 punto. Se considera
alto riesgo valores a partir de 2 puntos.

La presion arterial se obtiene en decUbito supino con un
esfigmomandmetro automatico OMRON M3 calibrado
y tras 10 minutos de descanso. Se realizan tres
mediciones con intervalos de un minuto obteniéndose
la media de las tres. Los andlisis de sangre se obtienen
por venopuncion periférica tras un ayuno de 12 horas.
Las muestras se remiten a los laboratorios de referencia
y se procesan en un tiempo maximo de 48-72 horas.
Para glucemia, colesterol total vy triglicéridos se emplean
métodos enzimaticos automatizados. Los valores se
expresan en mg/dl. EI HDL se determina por precipitacion
con dextrano-sulfato CI2Mg, y los valores se expresan
en mg/dl. El LDL se calcula empleando la formula de
Friedewald (siempre que los triglicéridos sean inferiores a
400 mg/dl). Los valores se expresan en mg/dl.

Formula de Friedewald: LDL= colesterol total —HDL—
triglicéridos/5

Las cifras de glucemia se clasifican segln las
recomendaciones de la Asociacion Estadounidense
para la Diabetes', se calificaron como diabéticos los
pacientes con diagndstico previo, los que tras obtener
una cifra de glucemia superior a 125 mg/dl presentaron
una Hemoglobina glicosilada > 6,5% o si la persona
toma tratamiento hipoglucemiante.

Se considerd como fumador a aquella persona gue habia
consumido de forma regular al menos 1 cigarrillo/dia (o el
equivalente en otros tipos de consumo) en el Ultimo mes,
0 habia dejado de fumar hace menos de un afno.

Para la clase social se utiliza la Clasificacion Nacional de
Ocupaciones del ano 2011 (CNO-11) y de la propuesta
realizada por el grupo de determinantes sociales de la
Sociedad Espafiola de Epidemiologia. Se opta por
la clasificacion en 3 categorias: Clase |. Directores/
gerentes, profesionales universitarios, deportistas vy
artistas. Clase Il. Ocupaciones intermedias y trabajadores
por cuenta propia sin asalariados. Clase lll. Trabajadores
no cualificados.
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Analisis estadistico

Se realiza un andlisis descriptivo de las variables
categoricas, calculando la frecuencia y distribucion de
respuestas de cada una de ellas. Para las variables
cuantitativas, se calcula la media 'y la desviacion estandar
y para las variables cualitativas se calcula el porcentaje. El
andlisis de asociacion bivariante se realiza mediante el test
de la »? (con correccion del estadistico exacto de Fisher
cuando las condiciones lo requirieran) v la t de Student
para muestras independientes. Para valorar la correlacion
entre los valores de las diferentes escalas se emplea el
coeficiente de correlacion de Pearson. La concordancia
entre los resultados de todas las escalas se valora con el
indice Kappa de Cohen. Se determinan las curvas ROC
estableciéndose las areas debajo de la curva, los puntos
de corte, sensibilidad, especificidad e indice Youden de
los diferentes patrones antropométricos en relacion con
las escalas de higado graso vy fibrosis hepatica. Para el
andlisis multivariante se ha utilizado la regresion logistica
binaria con el método de Wald, con el célculo de las
Odds-ratio y se realiza la prueba de bondad de ajuste de
Hosmer-Lemeshow. El andlisis estadistico se realiza con
el programa SPSS 27.0 siendo el nivel de significacion
estadistica aceptado de 0,05.

Consideraciones y aspectos éticos

El estudio fue aprobado por el Comité de ética de
investigacion clinica del area de salud de lles Balears
° |B 4383/20. Todos los procedimientos se realizaron
de acuerdo con las normas éticas del comité de

investigacion institucional y con la Declaracion de Helsinki
de 2013. Todos los pacientes firmaron documentos de
consentimiento informados por escrito antes de participar
en el estudio.

Resultados

La edad media de los participantes es de 41 afios, mas
del 76% pertenecen a la clase social lll y casi un 33%
son fumadores.

Tanto los parametros antropométricos (IMC, cintura/
altura) como los clinicos (tension arterial) y los
analiticos (perfil lipidico, glucemia, perfil hepatico vy
perfil renal) muestran valores mas desfavorables en
los hombres siendo en todos los casos las diferencias
estadisticamente significativas. Los datos completos se
presentan en la tabla 1.

En las mujeres, tal como se aprecia en la tabla Il a,
los valores de todas las escalas de higado graso no
alcohdlico y de fibrosis hepatica van incrementando
su valor a medida que lo hace la edad. También se
observa un incremento en las escalas a medida que se
desciende en la clase social.

Elincremento de los valores de las escalas de sobrepeso
y obesidad se acomparna de una elevacion de los valores
de las escalas de higado graso v fibrosis hepatica.

Tabla I: Caracteristicas sociodemogréficas, antropomeétricas, analiticas y clinicas de la poblacion.

Hombres n=83602

Media (de)
Edad (afios) 41,8 (10,5)
Altura (cm) 175,2 (6,8)
Peso (kg) 82,6 (15,0)
IMC (kg/m2) 26,9 (4,5)
Cintura (cm) 87,6 (10,2)
Cintura/altura 0,50 (0,06)
TAS (mmHg) 126,1 (15,6)
TAD (mmHg) 77,3 (11,1)
Colesterol (mg/dl) 195,6 (37,9)
HDL (mg/dl) 52,1 (9,8)
LDL (mg/dl) 118,7 (34,9)
Triglicéridos (mg/dl) 125,7 (76,0)
Glucemia (mg/dl) 93,4 (21,5)
GPT (U/L) 29,0 (17,5)
GOT (U/L) 24,4 (13,3)
GGT (U/L) 32,7 (31,8)
Creatinina (mg/dl) 0,86 (0,17)

n (o/o)

18-29 afos 12004 (14,4)
30-39 afos 22274 (26,6)
40-49 afnos 28128 (33,6)
50-59 afos 17970 (21,5)
60-79 anos 3226 (3,9)
Clase social | 5082 (6,1)
Clase social Il 12158 (14,5)
Clase social lll 66362 (79,4)
Fumadores 56428 (67,5)
No fumadores 27174 (32,5)

Mujeres n=62716

Total n=146318

Media (de) Media (de) P
39,9 (10,5) 41,0 (10,5) <0.0001
162,3 (6,3) 169,7 (9,2) <0.0001
68,0 (14,7) 76,3 (16,5) <0.0001
25,8 (5,4) 26,4 (4,9) <0.0001
75,1 (10,5) 82,3 (12,0) <0.0001
0,46 (0,06) 0,48 (0,06) <0.0001
115,4 (15,5) 121,5 (16,5) <0.0001
72,3 (10,5) 75,2 (11,1) <0.0001
192,1 (35,5) 194,1 (36,9) <0.0001
57,2 (10,3) 54,2 (10,3) <0.0001
116,4 (33,4) 117,7 (34,3) <0.0001
93,1 (45,6) 111,8 (66,7) <0.0001
88,3 (16,0) 91,2 (19,5) <0.0001
18,7 (11,6) 24,6 (16,1) <0.0001
18,2 (7,9) 21,7 (11,7) <0.0001
18,8 (16,3) 26,7 (27,2) <0.0001
0,68 (0,14) 0,79 (0,18) <0.0001

n (%) n (%) P

12180 (19,4) 24184 (16,5) <0.0001

18126 (28,9) 40400 (27,6)

20082 (32,0) 48210 (32,9)

10516 (16,8) 28486 (19,5)
1812 (2,9) 5038 (3,4)
4696 (7,5) 9778 (6,7) <0.0001

12856 (20,5) 25014 (17,1)

45164 (72,0) 111526 (76,2)

41805 (66,7) 98233 (67,1) <0.0001

20911 (33,3) 48085 (32,9)

IMC indice de masa corporal. TAS Tension arterial sistélica. TAD Tension arterial diastolica. HDL Lipoproteina de alta densidad LDL Lipoproteina de baja densidad. GOT
Transaminasa glutamico oxalacética. GPT Transaminasa pirtvico oxalacética. GGT Gamma Glutamil Transpeptidasa
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Tanto en las variables sociodemograficas como en
las escalas de sobrepeso-obesidad las diferencias
observadas siempre han sido estadisticamente
significativas (p<0.0001)

En los hombres también se observa el incremento de
los valores medios de todas las escalas de higado
graso no alcohodlico v fibrosis hepatica a medida que se
incrementa la edad. No se aprecia un empeoramiento
de los valores de estas escalas, como hemos visto e
las mujeres, a medida gue bajamos en la clase social ya

gue en algunos casos los valores son peores en la clase
social lll'y en otros en la clase social Il.

También observamos un empeoramiento de las escalas
hepaticas a medida que se incrementan los valores de
las escalas de sobrepeso vy obesidad.

Como ocurria en las mujeres las diferencias observadas
en todos los casos son estadisticamente significativas
(0<0.0001). Los datos completos se presentan en la
tabla Il b.

Tabla Il a: Valores medios de las diferentes escalas de higado graso vy fibrosis hepatica segun variables sociodemogréficas y escalas de sobrepeso-obesidad en mujeres.

Mujeres FLI

n Media (de)
18-29 afios 12180 14,3 (19,7)
30-39 afos 18126 18,0 (22,5)
40-49 afos 20082 20,1 (22,2)
50-59 afos 10516 25,3 (24,1)
60-79 afos 1812 26,9 (23,7)
Clase social | 4696 13,0 (17,4)
Clase social Il 12856 17,0 (20,9)
Clase social lll 45164 20 8(23,2)
Cintura/altura <0,50 48088 9 (9,6)
Cintura/altura > 0,50 14628 50 8(24,2)
Bajo peso IMC 1896 2(1,3)
Normopeso IMC 30722 0 (4,5)
Sobrepeso IMC 18060 19 1(11,3)
Obesidad IMC 12038 1 (21,6)
Normal CUN BAE 13682 8(2,6)
Sobrepeso CUN BAE 16328 6 81 4,7)
Obesidad CUN BAE 32706 32 3(24,7)
No obesidad RFM 32110 4 (5,5)
Obesidad RFM 30606 33 2 (25,2)
Normal Deuremberg 3582 9(1,9
Sobrepeso Deuremberg 13836 7 (3,0)

HSI FLD LAP BARD score
Media (de) Media (de) Media (de) Media (de)
34,4 (6,5) 28,4 (5,7) 15,9 (15,9) 0,29 (0,53
35,9 (7,1) 29,7 (6,2) 18,2 (17,8) 0,39 (0,61)
36,7 (6,6) 30,4 (5,6) 19,7 (18,1) 0,45 (0,65)
38,0 (6,8) 31,6 (5,7) 23,5 (20,6) 1,65 (0,78)
38,6 (6,6) 32,1 (5,5) 24,2 (19,2) 1,69 (0,77)
34,2 (5,6) 28,2 (4,8) 14,5 (15,8) 0,43 (0,70)
35,7 (6,6) 29,4 (5,5) 17,2 (16,9) 0,55 (0,78)
36,7 (7,0) 30,4 (6,1) 20,4 (18,7) 0,68 (0,84)
33,9 (5,0) 27,7 (3,7) 12,9 (9,8) 0,42 (0,68)
44,2 (6,3) 37,7 (5,9) 40,3 (23,2) 1,37 (0,83)
27,1 (3,0) 21,2 (1,4) 4,7 (4,2 0,13 (0,398)
32,2 (3,9) 26,1 (2,3) 10,2 (7,2) 0,24 (0,49)
37,9 (3,9) 31,5 (2,1) 20,7 (12,5) 0,74 (0,82)
45,9 (5,7) 39,3 (4,5) 42,6 (23,9) 1,56 (0,75)
29,8 (3,4) 23,9(1,9) 8,4 (6,3 0,09 (0,31)
33,2 (3,5) 27,0 (1,8) 11,0 (7,6) 0,24 (0,48)
40,6 (6,3) 34,1 (5,2) 28 0 (20 8) 1,06 (0,87)
32,6 (4,6) 26,5 (3,1) 16,5 0,28 (0,55)
40,2 (6,8) 33,8 (5,9) 30 0 (20 4) 1,01 (0,89)
28,2 (3,1) 22,4 (1,7) 16,0 0,06 (0,25)
31,1 (3,4) 25,1 (2,0) 2 (6, ) 0,08 (0,28)

FLI Fatty liver index. HSI Hepatic steatosis index. FLD Fatty liver disease. LAP Lipid accumulation product. IMC Indice de masa corporal. CUN BAE Clinica Universitaria de
Navarra Body Adiposity Estimator. RFM Relative Fat Mass. En todos los casos las diferencias observadas con todas las variables son estadisticamente significativas p<0.0001

Tabla Il b: Valores medios de las diferentes escalas de higado graso y fibrosis hepatica seguin variables sociodemogréaficas y escalas de sobrepeso-obesidad en hombres.

Hombres FLI

n Media (de)
18-29 afos 12004 26,9 (24,2)
30-39 afios 20274 36,4 (26,4)
40-49 afos 28128 43,3 (26,7)
50-59 afos 17970 45,5 (25,9)
60-79 afos 3226 46,0 (25,2)
Clase social | 5082 38,1 (25,5)
Clase social Il 12158 39,7 (25,5)
Clase social lll 66362 39,8 (27,1)
Cintura/altura <0,50 45802 23,3 (16,3)
Cintura/altura > 0,50 37800 59,6 (28,3)
Bajo peso IMC 624 5,4 (4,6)
Normopeso IMC 29986 16,8 (11,5)
Sobrepeso IMC 35834 41,9 (18,5)
Obesidad IMC 17158 76,2 (15,7)
Normal CUN BAE 14054 11,6 (7,9
Sobrepeso CUN BAE 23876 23,7 (13,8)
Obesidad CUN BAE 45672 56,7 (23,0
No obesidad RFM 51786 25,0 (17,4)
Obesidad RFM 31816 63,5 (21,9)
Normal Deuremberg 14750 12,4 (8,5)
Sobrepeso Deuremberg 25668 26,1 (15,6)
Obesidad Deuremberg 43184 57,1 (28,5)

HSI FLD LAP BARD score
Media (de) Media (de) Media (de) Media (de)
34,5 (6,7) 29,8 (5,2) 23,8 (21,2) 0,56 (0,79)
36,4 (6,8) 31,6 (5,3) 32,0 (29,4) 0,79 (0,90)
37,4 (6,8) 32,6 (5,3) 36,7 (31,0) 0,98 (0,95)
37,6 (6,4) 32,9 (5,2) 37,1 (28,9) 2,02 (0,99
37,7 (6,1) 33,2 (4,9) 37,4 (26,2) 2,09 (0,89)
36,6 (6,6) 31,7 (4,9 32,4 (28,0) 1,10 (1,06)
37,1 (6,4) 32,2 (5,0) 33,3 (27,2) 1,15 (1,05)
36,7 (6,8) 32,0 (5,5) 33,8 (29,4) 1,13 (1,05)
33,7 (5,1) 29,1 (3,5) 20,3 (14,7) 0,72 (0,85)
40,6 (6,5) 35,6 (5,1) 49 9 (33,5) 1,64 (1,06)
25,7 (3,0) 21,7 (1,4) 1(8,0) 0,33 (0,54)
31,8 (4,2) 27,4 (2,4) 17 4 (12,6) 0,50 (0,69)
37,3 (4,6) 32,5 (2,5) 34,6 (23,0) 1,17 (0,98)
44,8 (5,9) 39,6 (4,3) 61,2 (38,5) 2,18 (0,86)
30,0 (3,9) 25,7 (2,1) 14,4 (10,3) 0,60 (0,54)
33,9 (4,3) 29,3 (2,2) 22,0 (15,4) 0,58 (0,71)
40,4 (6,1) 35,4 (4,6) 45,7 (32,5) 1,68 (1,00)
34,0 (5,3) 29,4 (3,6) 21,7 (16,0) 0,76 (0,88)
41,4 (6,4) 36,3 (5,0) 53,1 (34,5) 1,74 (1,04)
30,5 (4,1) 26,1 (2,4) 14,9 (10,8) 0,26 (0,49)
34,3 (4,6) 29,6 (2,6) 23,7 (16,8) 0,59 (0,71)
40,4 (6,3) 35,5 (4,7) 46,0 (33,1) 1,76 (0,97)

FLI Fatty liver index. HSI Hepatic steatosis index. FLD Fatty liver disease. LAP Lipid accumulation product. IMC indice de masa corporal. CUN BAE Clinica Universitaria de
Navarra Body Adiposity Estimator. RFM Relative Fat Mass. En todos los casos las diferencias observadas con todas las variables son estadisticamente significativas p<0.0001
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Algo similar a lo observado para los valores medios se
aprecia con la prevalencia de valores de alto riesgo de
las escalas de higado graso no alcohdlico vy fibrosis
hepatica, es decir se incrementa la prevalencia a medida
que aumenta la edad, a medida que descendemos
en la clase social y cuando se incrementan los valores
de las escalas de sobrepeso-obesidad. Esta situacion
se observa tanto en hombres como en mujeres y en
ambos las diferencias observadas son estadisticamente
significativas en todos los casos ( ver tablas lll ay 11l b).

Destacan las muy altas correlaciones siguiendo la escala
de Landis y Koch' de FLI con FLD (0,864) y LAP (0,809)
y de HSI con FLD (0,928). También hay alta correlacion
entre FLI con HSI (0,712) v BARD score (0,731), entre
FLD con BARD score (0,669) y LAP (0,681) y entre
BARD score y LAP (0,617). Todos los datos se muestran
en la tabla IV.

Los mas altos niveles de concordancia se aprecian entre
FLI con LAP y BARD score. (ver tabla V)

Tabla lll a: Prevalencia de valores altos de las diferentes escalas de higado graso vy fibrosis hepética segin variables sociodemograficas y escalas de sobrepeso-

obesidad en mujeres.

Mujeres FLI alto

n % (95% ClI)
18-29 afos 12180 5.6 (5.5-5.7)
30-39 afos 18126 8.3 (7.9-8.7)
40-49 afos 20082 8.7 (8.3-9.1)
50-59 afos 10516 11.8 (11.2-12.4)
60-79 afos 1812 12.0(10.9-13.1)
Clase social | 4696 4.1 (8.3-4.9)
Clase social Il 12856 6.7 (6.2-7.2)
Clase social lll 45164 9.6 (9.5-9.7)
Cintura/altura <0.50 48088 0.3 (0.2-0.4)
Cintura/altura > 0.50 14628 35.9 (35.4-36.4)
Bajo peso IMC 1896 0.0 (0.0-0.0)
Normopeso IMC 30722 0.0 (0.0-0.0)
Sobrepeso IMC 18060 0.7 (0.3-1.1)
Obesidad IMC 12038 43.6 (43.1-44.1)
Normal CUN BAE 13682 0.0 (0.0-0.0)
Sobrepeso CUN BAE 16328 0.0 (0.0-0.0)
Obesidad CUN BAE 32706 16.4 (6.2-16.6)
No obesidad RFM 32110 0.0 (0.0-0.0)
Obesidad RFM 30606 17.6 (17.4-17.8)
Normal Deuremberg 3582 0.0 (0.0-0.0)
Sobrepeso Deuremberg 13836 0.0 (0.0-0.0)
Obesidad Deuremberg 45298 11.9(11.8-12.0)

HSI alto FLD alto LAP alto BARD score alto
% (95% ClI) % (95% ClI) % (95% ClI) % (95% Cl)
32.5(32.4-32.6) 34.7 (34.6-34.8) 20.1 (20.0-20.2) 3.4 (3.3-3.5)
40.6 (40.2-41.0) 39.9 (39.5-40.3) 25.6 (25.1-26.0) 5.7 (6.3-6.1)
47.5 (47.1-47.9) 48.2 (47.8-48.6) 29.4 (29.0-29.8) 7.5(7.1-7.9)
57.4 (56.8-58.0) 54.0 (563.4-54.6) 37.9 (37.3-38.5) 48.6 (48.0-49.2)
62.9 (61.8-64.0) 60.7 (569.6-61.8) 39.8 (38.7-40.9) 52.2 (51.1-53.3)
30.2 (29.4-31.0) 37.2 (36.4-38.0) 16.1 (15.3-16.9) 7.7 (6.9-8.5)
40.7 (40.2-41.2) 42.5 (40.0-41.0) 23.1 (22.6-23.6) 11.8(11.3-12.3)
47.4 (47.3-47.5) 45.8 (45.7-45.9) 30.9 (30.8-31.0) 15.8 (156.7-15.9)
30.1 (30.0-30.2) 43.1 (43.0-43.2) 12.1 (12.0-12.2) 7.9(7.8-8.0)
92.9 (92.4-93.4) 49.2 (48.7-49.7) 81.2 (80.7-81.7) 35.6 (35.1-36.1)
0.8(0.4-1.2) 0.2 (0.1-0.4) 0.1 (0.0-0.2) 1.3(0.5-2.2)
12.6 (12.4-12.8) 18.9 (18.7-19.1) 4.4 (4.2-4.6) 2.6 (2.4-2.8)
67.3 (66.9-67.7) 37.4 (37.0-37.8) 34.3 (33.9-34.7) 17.0 (16.6-17.4)
99.7 (98.5-100.0) | 97.4 (96.9-97.9) 84.3 (83.8-84.8) 42.6 (42.1-43.1)
3.8(3.3-4.3) 1.7 (1.2-2.2) 2.3(1.8-2.8) 0.5(0.3-0.8)
16.4 (15.9-16.9) 26.5 (26.0-27.0) 5.9 (5.4-6.4) 2.3 (1.8-2.8)
76.0 (75.8-76.2) 71.4 (71.2-71.6) 50.2 (560.0-50.4) 26.2 (26.0-26.4)
18.4 (18.2-18.6) 29.2 (29.0-29.4) 3.2 (3.0-3.4) 3.9 (8.7-4.1)
72.4 (72.2-72.6) 60.6 (60.4-60.8) 54.5 (564.3-54.7) 25.3 (25.1-25.5)
1.6 (0.6-2.6) 0.4 (0.1-0.9) 1.9(0.9-2.9) 0.3 (0.0-0.7)
7.3(6.8-7.8) 7.5(7.0-8.0) 2.7 (2.2-3.2) 0.2 (0.0-0.5)
59.6 (569.5-59.7) 59.3 (69.2-59.4) 38.1(38.0-38.3) 19.8 (19.7-19.9)

FLI Fatty liver index. HSI Hepatic steatosis index. FLD Fatty liver disease. LAP Lipid accumulation product. IMC Indice de masa corporal. CUN BAE Clinica Universitaria de
Navarra Body Adiposity Estimator. RFM Relative Fat Mass. En todos los casos las diferencias observadas con todas las variables son estadisticamente significativas p<0.0001

Tabla lll b: Prevalencia de valores altos de las diferentes escalas de higado graso y fibrosis hepatica segun variables sociodemogréficas y escalas de sobrepeso-obesidad

en hombres.

Hombres FLI alto

n % (95% ClI)
18-29 afios 12004 12.9 (12.5-13.3)
30-39 afos 22274 21.5(21.1-21.9)
40-49 ainos 28128 29.0 (28.6-29.4)
50-59 afos 17970 31.6 (31.1-32.1)
60-79 afnos 3226 31.9 (30.9-32.9)
Clase social | 5082 22.3 (21.5-23.1)
Clase social Il 12158 23.8 (23.3-24.3)
Clase social lll 66362 25.8 (25.7-26.0)
Cintura/altura <0.50 45802 3.9 (3.8-4.0)
Cintura/altura > 0.50 37800 51.3 (561.0-51.6)
Bajo peso IMC 624 0.0 (0,0-0.0)
Normopeso IMC 29986 0.9 (0.6-1.2)
Sobrepeso IMC 35834 18.4 (18.1-18.7)
Obesidad IMC 17158 83.3 (82.8-83.8)
Normal CUN BAE 14054 0.1 (0.0-0.9)
Sobrepeso CUN BAE 23876 2.4 (2.0-2.8)
Obesidad CUN BAE 45672 45.1 (44.9-45.3)
No obesidad RFM 51786 5.3 (5.2-5.4)
Obesidad RFM 31816 58.0 (57.7-58.3)
Normal Deuremberg 14750 0.2 (0.0-0.8)
Sobrepeso Deuremberg 25668 4.1 (3.7-4.5)
Obesidad Deuremberg 43184 46.5 (46.3-46.7)

HSI alto FLD alto LAP alto BARD score alto
% (95% CI) % (95% CI) % (95% CI) % (95% ClI)
33.9 (33.4-34.4) 48.5 (48.0-49.0) 13.6 (13.1-14.1) 24.3(23.8-24.8)
45.8 (45.4-46.2) 59.9 (569.5-60.4) 21.0 (20.5-21.5) 37.5 (37.0-38.0)
53.6 (63.2-54.0) 64.6 (64.2-65.0) 28.9 (28.5-29.3) 45.6 (45.2-46.0)
56.3 (565.8-56.8) 65.1 (64.6-65.6) 65.1 (64.6-65.6) 49.2 (48.7-49.7)
59.1 (68.1-60.1) 67.3 (66.3-68.3) 65.7 (64,7-66.7) 49.5 (48.5-50.5)
49.4 (48.6-50.2) 64.9 (64.1-65.7) 32.4 (31.6-33.2) 38.0 (37.7-38.8)
51.2 (60.7-51.7) 66.3 (65.8-66.8) 34.7 (34.2-35.2) 41.9 (41.4-42.4)
49.2 (48.1-49.3) 58.6 (568.5-58.7) 33.7 (33.6-33.8) 41.5 (41.4-41.6)
27.0 (26.9-27.1) 60.7 (60.6-60.8) 17.0 (16.9-17.1) 16.3 (16.2-16.4)
76.7 (76.4-77.0) 62.0 (61.7-62.3) 54.0 (63.7-54.3) 71.6 (71.3-71.9)
0.3 (0.0-0.9) 0.0 (0,0-0.0) 3.5 (2.0-5.0) 1.0(0.1-3.2)
11.7 (11.4-12.0) 39.5 (39.2-39.8) 9.3 (9.0-9.6) 10.5 (10.2-10.8)
58.5 (568.2-58.8) 41.7 (41.4-42.0) 34.3 (34.0-34.6) 46.6 (46.3-46.9)
98.6 (98.1-99.1) 95.2 (94.7-95.7) 76.4 (75.9-76.9) 85.6 (85.1-86.1)
5.8 (6.3-6.3) 1.7 (11.2-12.2) 3.5 (3.0-4.0) 5.4 (4.9-5.9)
22.4 (22.0-22.8) 70.6 (70.2-71.0) 11.0 (10.6-11.4) 19.8 (19.4-20.2)
77.1(76.9-77-3) 72.6 (712.4-72.8) 55.0 (564.8-55.2) 63.6 (63.4-63.8)
29.8 (29.7-30.0) 59.2 (69.1-59.3) 19.0 (18.9-19.1) 19.5 (19.4-19.6)
81.5(81.2-81.8) 62.6 (62.3-62.9) 57.9 (567.6-58.2) 76.8 (76.5-77.1)
7.7 (7.2-8.2) 20.6 (20.1-21.1) 2.4(1.9-2.9 6.2 (57.7-6.7)
28.2 (27.8-28.6) 68.2 (67.8-68.6) 11.1 (10.7-11.5) 23.7 (23.3-24.1)
76.4 (76.2-76.6) 73.0 (72.8-73.2) 57.9 (57.7-58.1) 63.8 (63.6-64.0)

FLI Fatty liver index. HSI Hepatic steatosis index. FLD Fatty liver disease. LAP Lipid accumulation product. IMC indice de masa corporal. CUN BAE Clinica Universitaria de
Navarra Body Adiposity Estimator. RFM Relative Fat Mass. En todos los casos las diferencias observadas con todas las variables son estadisticamente significativas p<0.0001
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Parametros antropomeltricos relacionados con valores de alto riesgo de diferentes escalas de higado graso no alcohdlico y fibrosis hepatica

Destacan las muy altas correlaciones siguiendo la escala
de Landis y Koch' de FLI con FLD (0,864) y LAP (0,809)
y de HSI con FLD (0,928). También hay alta correlacion
entre FLI con HSI (0,712) y BARD score (0,731), entre
FLD con BARD score (0,669) y LAP (0,681) y entre
BARD score y LAP (0,617). Todos los datos se muestran
en la tabla IV. Los mas altos niveles de concordancia se
aprecian entre FLI con LAP y BARD score. (ver tabla V)

Tabla IV: Coeficiente de correlacion de Pearson de las diferentes escalas de
higado graso no alcohdlico y fibrosis hepética.

En la tabla VI y figuras 3a y 3b se muestran las
diferentes curvas ROC de las escalas de higado
graso no alcohdlico v fibrosis hepatica en relacion con
las escalas de sobrepeso y obesidad. Destacamos
las importantes éareas debajo de la curva del FLI,
especialimente en mujeres. También son muy elevadas
estas areas para HSI y LAP. Los menores valores se
aprecian para FLD.

Tabla V: Concordancia de las diferentes escalas de higado graso no alcohdlico y
fibrosis hepatica empleando el indice Kappa de Cohen.

FLI HSI FLD BARD score LAP FLI HSI FLD BARD score LAP
FLI 1 0,712 0,864 0,731 0,809 FLI 1 0.350 0.130 0.532 0.524
HSI 1 0,928 0,587 0,513 HSI 1 0.273 0.458 0.401
FLD 1 0,669 0,681 FLD 1 0.086 0.025
BARD score 1 0,617 LAP 1 0.471
LAP 1 BARD score 1

Tabla VI: Curvas ROC de las diferentes escalas de higado graso no alcohdlico y fibrosis hepatica.
FLI HSI FLD LAP BARD score

Muijeres Area (IC 95%) Area (IC 95%) Area (IC 95%) Area (IC 95%) Area (IC 95%)
IMC 0,981 (0,980-0,983) 0,929 (0,927-0,931) 0,762 (0,758-0,766) 0,899 (0,896-0,901) 0,840 (0,835-0,844)
Cintura/altura 0,972 (0,971.0,974) 0,852 (0,849-0,855) 0,654 (0,650-0,658) 0,924 (0,922-0,926) 0,788 (0,783-0,792)
CUN BAE 0,982 (0,981.0,983) 0,926 (0,924-0,928) 0,753 (0,749-0,758) 0,898 (0,895-0,901) 0,870 (0,867-0,873)
RFM 0,973 (0,971-0,974) 0,853 (0,850-0,856) 0,655 (0,651-0,660) 0,925 (0,923-0,927) 0,789 (0,784-0,793)
Deuremberg 0,976 (0,974-0,977) 0,910 (0,907-0,912) 0,733 (0,729-0,738) 0,886 (0,883-0,889) 0,892 (0,889-0,895)
Hombres Area (IC 95%) Area (IC 95%) Area (IC 95%) Area (IC 95%) Area (IC 95%)
IMC 0,934 (0,932-0,935) 0,904 (0,902-0,906) 0,584 (0,579-0,589) 0,842 (0,839-0,844) 0,837 (0,834-0,840)
Cintura/altura 0,908 (0,906-0,910) 0,823 (0,820-0,825) 0,522 (0,518-0,527) 0,866 (0,863-0,868) 0,764 (0,760-0,767)
CUN BAE 0,932 (0,931-0,934) 0,896 (0,894-0,898) 0,577 (0,572-0,582) 0,840 (0,838-0,843) 0,863 (0,861-0,866)
RFM 0,909 (0,907-0,911) 0,823 (0,821-0,826) 0,522 (0,518-0,527) 0,867 (0,864-0,869) 0,765 (0,761-0,768)
Deuremberg 0,914 (0,912-0,916) 0,869 (0,867-0,871) 0,566 (0,561-0,571) 0,824 (0,821-0,827) 0,873 (0,871-0,876)

FLI Fatty liver index. HSI Hepatic steatosis index. FLD Fatty liver disease. LAP Lipid accumulation product. IMC indice de masa corporal. CUN BAE Clinica Universitaria

de Navarra Body Adiposity Estimator. RFM Relative Fat Mass.

Figura 3 a: Curva ROC en mujeres.
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Figura 3 b: Curva ROC en hombres.
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En la tabla VII se muestran los puntos de corte de
las diferentes escalas de sobrepeso-obesidad para
predecir la aparicion de valores de alto riesgo de las
escalas de higado graso no alcohdlico vy fibrosis

CurvaROC

1-Espechicidad

FLD

CuvaROC

Origen ce s
curva

BARD score

CurvaROC

1 Espacticidad

hepatica. Los valores mas elevados de sensibilidad,
especificidad e indice Youden se aprecian con el FLI
y especialmente en mujeres. Los valores mas bajos se
encuentran por el contrario para el FLD.

Tabla VII: Puntos de corte, sensibilidad, especificidad e indice Youden de escalas de sobrepeso y obesidad para cada una de las escalas de higado graso no alcohdlico

v fibrosis hepatica por sexo.

FLI alto HSI alto FLD alto LAP alto BARD score alto
Mujeres Pcorte-Sen-Especif- Pcorte-Sen-Especif- Pcorte-Sen-Especif- Pcorte-Sen-Especif- Pcorte-Sen-Especif-

Youden Youden Youden Youden Youden
IMC 31,2-92,6-92,6-0,852 25,2-84,7-84,6-0,693 25,1-77,2-77,1-0,543 26,6-81,7-81,4-0,631 27,8-81,3-79,9-0,612
Cintura/altura 0,52-94,8-89,0-0,838 0,46-78,7-75,9-0,549 0,46-66,1-65,6-0,317 0,48-85,2-83,5-0,687 0,48-75,1-70,3-0,454
CUN BAE 43,9-93,0-92,9-0,859 36,0-84,8-84,1-0,689 36,0-76,0-75,9-0,519 38,0-82,0-81,7-0,637 40,0-82,2-81,4-0,636
RFM 38,2-92,9-91,7-0,846 32,2-77,9-77,8-0,559 32,0-66,1-65,6-0,317 34,0-84,4-84,3-0,687 34,0-73,8-71,8-0,456
Deuremberg 42,0-91,9-91,8-0,837 34,4-82,7-82,4-0,651 34,3-73,0-72,9-0,459 36,3-80,6-80,5-0,611 38,5-82,3-82,1-0,644
Hombres Pcorte-Sen-Especif- Pcorte-Sen-Especif- Pcorte-Sen-Especif- Pcorte-Sen-Especif- Pcorte-Sen-Especif-

Youden Youden Youden Youden Youden
IMC 28,1-85,6-84,4-0,700 26,3-82,3-80,7-0,630 26,0-60,0-58,9-0,189 26,7-76,4-75,9-0,523 27,2-78,7-78,0-0,567
Cintura/altura 0,51-85,8-80,2-0,660 0,51-76,8-76,7-0,535 0,49-0,60-0,50-0,104 0,50-79,2-77,1-0,563 0,51-70,6-70,4-0,410
CUN BAE 28,4-85,0-84,7-0,697 25,7-81,6-80,7-0,627 25,2-60,7-58,7-0,194 26,4-75,9-75,8-0,517 27,2-80,2-80,0-0,602
RFM 25,5-83,1-82,5-0,656 23,5-75,0-73,1-0,481 23,2-53,1-52,7-0,058 24,2-78,3-78,2-0,565 24,4-70,6-70,4-0,410
Deuremberg 27,8-82,6-82,5-0,651 25,3-78,3-78,0-0,563 25,0-57,9-52,7-0,154 25,8-74,4-74,0-0,484 26,7-80,0-79,6-0,596

Pcorte-Sen-Especif-Youden. Punto de corte, sensibilidad, especificidad, indice Youden. FLI Fatty liver index. HSI Hepatic steatosis index. FLD Fatty liver disease. LAP

Lipid accumulation product. IMC Indice de masa corporal. CUN BAE Clinica Universitaria de Navarra Body Adiposity Estimator. RFM Relative Fat Mass.
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Parametros antropomeltricos relacionados con valores de alto riesgo de diferentes escalas de higado graso no alcohdlico y fibrosis hepatica

Figura 4: Andlisis multivariante mediante regresion logistica binaria con el modelo Wald.
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Discusion

En nuestro estudio se observa que los valores de todas
las escalas que valoran el higado graso no alcohdlico
y la fibrosis hepatica presentan cifras mas elevadas a
medida que se incrementa la edad y a medida que se
desciende en la escala social. Iguaimente se aprecian
valores mas elevados de estas escalas en los varones y
a medida que se incrementan las cifras de escalas que
determinan sobrepeso y obesidad.

En nuestro estudio las personas con un nivel
socioecondmico mas bajo presentan una prevalencia
de riesgo alto tanto de higado graso como de fibrosis
hepatica mayor que aguellas personas con un estatus
socioeconomico mas favorable. Estos datos coinciden
con los encontrados por Guoyu et al'® en poblacion
chinay por Das et al en poblacion India’”.

Nuestro trabajo muestra que la prevalencia de riesgo alto
de higado graso v fibrosis hepatica se va incrementando
con la edad, estos datos coinciden con los obtenidos en
una reciente revision sistematica realizada en Japon'®.

Esta misma revision mostrd, al igual que nosotros,
que la prevalencia de estas alteraciones hepéticas es
mayor en los hombres y concluyd que la prevalencia de
EHGNA es mayor en los hombres que en las mujeres
premenopausicas, mientras que lo contrario es cierto
después de la menopausia. Por lo tanto, antes de
la menopausia, el estrdgeno puede tener efectos
protectores contra la EHGNA.

La mayoria de estudios’®?® consultados coinciden con
nosotros en el incremento de la prevalencia de higado

graso v fibrosis hepatica en las personas con obesidad
mostrando que hasta el 80% de los pacientes con
EHGNA son obesos, definidos como un indice de masa
corporal (IMC) > 30 kg/m(2). Sin embargo, la distribucion
del tejido graso juega un papel mas importante que el
IMC. La gran cantidad de tejido adiposo visceral en
individuos con obesidad moarbida (IMC > 40 kg/m(2))
contribuye a una alta prevalencia de EHGNA.

Como puntos fuertes del estudio tenemos el elevado
tamano muestral, mas de 146000 personas, la gran
cantidad de escalas de higado graso no alcohdlico
y fibrosis hepética analizadas, en concreto 5, y la
diversidad de escalas de sobrepeso y obesidad tenidas
en cuenta, otras 5.

Como limitaciones podemos indicar que no se han
empleado instrumentos objetivos de medida para
evaluar el higado graso no alcohdlico v fibrosis hepatica
sino escalas validadas de riesgo.

Conclusiones

El higado graso no alcohdlico vy la fibrosis hepatica
determinadas mediante escalas de riesgo en poblacion
espafola se ven influenciadas por diferentes variables
sociodemogréaficas (edad, sexo vy clase social) y por el
exceso de peso y grasa corporal.
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Abstract

Objectives: Different modes of exercise could bring diverse acute responses. This study aimed to investigate the acute
hypoglycemic and hypotensive effect to continuous and intermittent aerobic exercise in patients with type 2 diabetes (T2DM).
Methods: This study included one session of continuous jogging, one session of intermittent fast running, and one time of rest,
which was defined as continuous group, intermittent group and control group respectively. The experiments were randomly carried
out in three days with an interval of at least 72 hours between each two experimental days. Fifteen patients participated in a bout
of 2 km continuous jogging, 2 km intermittent fast running, or no exercise (control) on three days with an interval of 72 h or more.
Blood glucose, blood pressure (BP), and Physical Activity Enjoyment Scale (PACES) were measured.

Results: All the participants completed the study with no adverse event. Blood glucose was significant lower at post in two
exercise groups (p < 0.05) and at 2 h post intermittent exercise than in control. Continuous and intermittent exercise significantly
reduced systolic BP (by ~ 4.27 and 13.27 mmHg) and diastolic BP (by ~5.40 and 1.07 mmHg) (p < 0.001). Whereas, only
intermittent exercise brought remarkably smaller pulse pressure (dropped by ~12.20 mmHg). Additionally, intermittent exercise
yielded higher PACES score (p < 0.01).

Conclusions: Intermittent aerobic exercise produces slightly stronger acute hypoglycemic and remarkably stronger hypotensive
effect than continuous exercise in patients with T2DM. Together with the better enjoyment feelings, intermittent exercise is worth to
be recommended for patients with T2DM.

Key words: Blood glucose, blood pressure, aerobic exercise, type 2 diabetes.

Resumen

Objetivos: |os diferentes modos de ejercicio pueden aportar diversas respuestas agudas. Este estudio tiene como objetivo
investigar el efecto hipoglucémico e hipotensor agudo al ejercicio aerdbico continuo e intermitente en pacientes con diabetes tipo
2 (T2DM).

Métodos: Este estudio incluyd una sesion de trote continuo, una sesion de carrera rapida intermitente y un tiempo de descanso,
que se definieron como grupo continuo, grupo intermitente y grupo control respectivamente. Los experimentos se realizaron
aleatoriamente en tres dias con un intervalo de al menos 72 horas entre cada dos dias experimentales. Quince pacientes
participaron en una tanda de 2 km de trote continuo, 2 km de carrera rapida intermitente o ninglin ejercicio (control) en tres dias
con un intervalo de 72 h o mas. Se midieron la glucosa en sangre, la presion arterial (PA) v la escala de disfrute de la actividad
fisica (PACES).

Resultados: Todos los participantes completaron el estudio sin ninguin evento adverso. La glucosa en sangre fue significativamente
mas baja en los dos grupos de gjercicio (p < 0,08) y a las 2 h del gjercicio intermitente que en el control. El gjercicio continuo e
intermitente redujo significativamente la PA sistdlica (en ~ 4,27 y 13,27 mmHg) y la PA diastdlica (en ~ 5,40 y 1,07 mmHg) (p <
0,001). En cambio, soélo el ejercicio intermitente aportd una presion de pulso notablemente menor (se redujo en ~12,20 mmHg).
Ademas, el gjercicio intermitente produjo una mayor puntuacion de PACES (p < 0,01).

Conclusiones: El gjercicio aerdbico intermitente produce un efecto hipoglucemiante agudo ligeramente mas fuerte y un efecto
hipotensor notablemente més fuerte que el gjercicio continuo en pacientes con DMT2. Junto con la mejor sensacion de disfrute,
el gjercicio intermitente merece ser recomendado para los pacientes con DMT2.

Palabras clave: Glucemia, presion arterial, ejercicio aerdbico, diabetes tipo 2.
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Introduction

Type 2 diabetes is a metabolic disorder characterized
by chronic hyperglycemia caused by insulin secretion
defects and/or insulin resistance, which has become
one the most pressing and prevalent issue of worldwide.
The deteriorating glycemic control lead to adverse heath
outcomes and multisystem complications’, including
impairments with cardiovascular system. The presence of
diabetes increases the mortality risk from cardiovascular
diseases (CVDs) across different ethnicity groups and
sex?,

As one of the basic therapies for T2DM, exercise can
improve glycemic metabolism, confer wide-ranging health
benefits, and delay the progress of disease. However,
the optimal exercise style, intensity and duration, etc.
were not fully discovered. Traditionally recommended
exercise approaches usually include low to moderate
intensity sustained physical activity. Continuous aerobic
exercise is proven to be able to reduce blood glucose,
decrease blood pressure, and improve lipid profile by
increasing heat consumption, elevating muscle glycogen
content, regulating neuroendocrine and reducing insulin
resistance®®. However, recent research has shown
that high-intensity interval training (HIIT) can promote
improvements in glucose control and cardiovascular
health in individuals with T2DM®,  Compared with
continuous exercise, there are studies demonstrating
that intermittent aerobic exercise has better effect in
improving body composition, blood glucose and energy
consumption and oxygen consumption’*. Studies have
found that intermittent fast running can quickly improve
glucose metabolism and prolong insulin sensitivity6.
Meanwhile, it positively affects the metabolic system of
patients and improve their cardiopulmonary adaptability'°.

Studies on intermittent exercise applied in T2DM
treatment so far at present are insufficient, and only couple
of studies compared the acute effect of intermittent
and continuous exercises on glycometabolism and
associated parameters in patients with T2DM. Santiago
et al. examined the acute glycemia and pressure
response of continuous and interval aerobic exercise in
patients with T2DM'", However, some limitations make
further studies are still necessary. Firstly, the subjects
in Santiggo et al's study had a eight-week pre-training,
thereby they were slightly trained instead of sedentary. The
responses may be different in these people. Secondly,
the study lack a control group (no exercise) which made
it hard to differentiate the effects of exercise. Thirdly,
the observation of glycemia was limited to 30 minutes
after the end of exercise and longer time response was
missed. Additionally, although pulse pressure has been
shown to be an important predictor, better than systolic
blood pressure, for the risk of CVDs in diabetes'™'®, it
was missing in Santiggo’s study.

The main purpose of the present study is to explore the
acute hypoglycemic and hypotensive effect of continuous
and intermittent aerobic exercise in patients with T2DM.
Clarifying the role of single exercise in regulating blood
glucose and blood pressure will help to enhance patients’
confidence about the benefits of exercise to the health
outcome and be helpful for appropriate, efficient and safe
exercise prescription.

Material and methods

Subjects

Patients with T2DM in Department of Endocrinology
at the Second People’'s Hospital of Changshu were
recruited through convenience sampling. All participants
were screened based on their health history and the
American College of Sports Medicine guidelines to
ensure their suitability and safety in participating exercise.
Eligible participants were 18 to 65 years old and met the
diagnostic criteria of T2DM in Guideline for Preventions
and Treatment of Type 2 Diabetes in China (2013
Edition)'. Exclusion criteria include the patients who had
any underlying complications unsuitable for exercise or
could not tolerate moderate intensity exercise, including
but not limiting to the diseases of heart, vascular, brain,
kidney, eye, foot, nervous system, and malignant tumor;
who had rest heart rate > 120 beats/min, rest blood
pressure > 160/100 mmHg, or fasting blood glucose
>16.7 mmol/L'.

Fifteen qualified patients participated in this study. The
study protocol was reviewed and approved by the
Medical Ethics Committee of the Second People’s
Hospital of Changshu, and conducted in compliance with
the guidelines stated in the World Medical Association
(WMA) Declaration of Helsinki. All patients were fully
informed orally and in writing of the nature of the study
as well as the possible risks, and signed the informed
consent.

Research design and procedure

This study included one session of continuous jogging,
one session of intermittent fast running, and one time of
rest, which was defined as continuous group, intermittent
group and control group respectively. The experiments
were randomly carried out in three days with an interval of
at least 72 hours between each two experimental days.
The experiment orders were defined as the following four
kinds: 1. control—continuous —intermittent 2. control—
intermittent—continuous 3. continuous—intermittent—
control 4. intermittent—continuous—control. Four lots
of each order were prepared and the subjects decided
the experimental order by drawing lots. In the continuous
and intermittent groups, patients had continuous and
intermittent exercise respectively and in the control group
the patients did not do any exercise training and maintain
their usual daily activities.
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All patients accepted the measurements of fasting blood
glucose at fast (6.30 a.m.), and thereafter had the identical
breakfast delivered by the Nutrition Department of the
hospital. During the exercise day, the patients start to
exercise at 8:30 a.m. Patients’ blood glucose, the rate of
perceived exertion (RPE), heart rate (HR), blood pressure
(BP) and Physical Activity Enjoyment Scale (PACES) were
measured at different time points. The measurement time
points for each parameter were presented in figure 1.

Figure 1: Detection time points of each parameter.d: blood glucose, ¥:: exercise
start, #: blood pressure, O: heart rate, *: RPE, @: Physical Activity Enjoyment Scale.
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Exercise intervention

At 6 days before the first formal test day, the patients
were asked to do 500 m running exercise once a day
for 3 days as adaptational training. The running time and
speed were not strictly prescribed, and it was specified
that patients should keep their rating of perceived
exertion (RPE) within 12~15 and the exercise should not
bring over fatigue. In the 3 days before the first formal
test, patients were required to rest without specially
prescribed exercise.

For the formal test, the patients in the continuous group
were required to continuously jog at a speed close to or
reach a moderate degree of rating of perceived exertion
(RPE) 12~15. According to the results of the pre-trial test,
the exercise speed was set at 4-6 km/h, and the exercise
time was expected to be 20-30 min. The patients were
instructed to finish the jogging in the continuous exercise
session and avoid fast walking.

In the intermittent exercise session, patients were required
to run at a presst speed of 6-8 km/h for 3 minutes and
rested for 4 minutes and then completed the whole
exercise process following this pattern. The total running
time for the intermittent group was expected to be 15-20
minutes, and the total rest time 9-12 minutes, with a total
experiment time being 24-32 minutes.

Research scientists were responsible for supervise
exercise sessions. For the subjects whose jogging or
running speed out of the specified range, they were
reminded to speed up or down to meet the requirement.
Both continuous and intermittent exercise sessions
included warm-up and cool-down period. The warm-up
consisted of 5 min of jogging and gentle stretching and

the cool-down consisted of 5 min of walking and gentle
stretching. Patients were asked to put on their jogging
shoes and cotton socks during exercise. In the 2 h
before exercise, patients were encouraged to consume
400~500 ml water to ensure the adequate hydration.

Measurements

Subjects’ basic information, including age, sex, BMI,
course of disease, and complication were asked or
measured and recorded. Some blood biochemical
indexes, were recorded from patients’ current
hospitalization medical record.

In the two exercise groups, patients put on a polar
heart rate meter (FR1, Boneng company, Finnish)
during exercise to continuously monitor the heart rate.
The heart rate before exercise (HR-0), at 0.5 km (HR-
0.5), 1 km (HR-1.0), 1.5 km (HR-1.5) and 2 km (HR-
2.0) during exercise were recorded. Meanwhile, Borg
rating of perceived exertion (RPE) was evaluated at every
500 m, thus the RPE scores at 0.5 km (RPE-0.5), 1 km
(RPE-1.0), 1.5 km (RPE-1.5) and 2 km (RPE-2.0) were
recorded respectively.

Fingertip blood glucose was tested in fast state (~6.30
a.m.), immediately before (pre, at 8.30 a.m.) and after
exercise (post, ~9.10 a.m.), 2h and 7h post exercise
(at ~11:00 am. and 4:00 p.m.). Blood glucose was
detected by Ritter blood glucose meter (glucose
peroxidase method, GM300, Daging plant of Huaguang
Biotechnology Co., Ltd., China) and corresponding
reagent strips.

Blood pressure was measured before exercise (BP-0)
and 30 minutes after exercise (BP-30) on left upper limb
in supine position. Pulse pressure was calculated by
systolic and diastolic blood pressure.

After exercise finished, patients were asked to fill in the
PACES scores according to their own feelings. The
PACES contains 18 items and each item is divided into 7
levels with a total score of 126. The higher the total score
means the higher acceptance of the physical activity.

Safety consideration

Before exercise, the researchers provided exercise
education for the patients, and helped to check the
feet, shoes and socks of the patients. During exercise,
all patients and researchers carried candy in case of
hypoglycemia and water was accessible all the time.
When the patient has dizziness, nausea, palpitations,
chest pain and other discomfort, or the patient's self-
reported exercise is beyond the tolerance range,
extremely tired, unable or unwilling to continue exercise,
the exercise would be stopped immediately. Medical
doctors and nurses were responsible for supervise one-
to-one the whole exercise process. The heath history
investigation during screening, and the HR, RPE and BP
monitored during exercise also ensure the safety.
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Statistical analysis

Data were analyzed using SPSS 22.0 software (BM,
NY). Descriptive data are presented as mean =+ standard
deviation (SD). Differences of blood glucose at different
time points among the three groups were analyzed
using two factor repeated measurement analysis of
variance, when needed, the Bonferroni post hoc was
used. Paired t test was used to compare the difference
of exercise execution, RPE, HR, blood pressure and
PACES scores at the same monitoring points between
the two exercise sessions. One way ANOVA was used to
compare the differences of HR and RPE among different
monitoring points in the exercise groups. If the data does
not conform to the normal distribution, nonparametric
test is used. P < 0.05 showed that the difference was
statistically significant.

Results

1. General characteristics of subjects
Anthropometric and physiologic characteristics of the
study patients (n = 15) are outlined in table I. In the 15
subjects (11 males, 4 females), 6 had hypertension, 1
fatty liver, 2 hepatitis B and 1 gastritis. All patients were
treated with insulin, and 9 of them took additional oral
hypoglycemic drugs.

Table I: Study population characteristics.

Variable Mean + SD Range
Age (years) 48.87 +6.77 33-56
Body weight (kg) 72.07 £ 13.57 50-103
Height (cm) 167.53 + 9.65 150-183
BMI (kg/m?) 25.33 + 3.22 22-34
Course of disease (years) 5.53 + 4.52 1-14
Glycosylated hemoglobin (%) 9.03 £ 2.65 5.1-16.4
C-peptide (ng/ml) 2.40 +1.05 1-4.82
Insulin (ng/ml) 6.64 + 4.49 0.91-18.41
Triglyceride (mmol/L) 2.47 £ 2.57 0.75-11.1
Cholesterol (mmol/L) 4.76 +1.37 2.11-6.68

Values are mean + SD

2. Exercise execution data and physical response
of HR and RPE

There was no hypoglycemia (blood glucose < 3.9mmal/l)
happened in the two groups at each time point in this study.

Patients in both exercise sessions finished a 2-km
distance running or jogging. The speed in the intermittent
group (7.25 + 0.67 km/h) was significantly larger than
that in the continuous group (6.06 + 0.50 km/h) (P <
0.001). The running time was 19.53 + 1.81 min and
16.40 = 1.35 min in continuous and intermittent groups
respectively and there was an additional intermittent rest
time of 10.40 + 1.55 min in the latter.

Heart rate of the patients during continuous and
intermittent exercise were presented in Figure 2. There
was no significant difference in the baseline heart rate

(HR-0) between two exercise groups (P> 0.05). However,
the heart rate during the whole period of exercise was
significantly higher in the intermittent group than those in
the continuous group (P < 0.01). Intra-group comparison
showed, compared with HR-0, significantly higher HR-
0.5, HR-1.0, HR-1.5 and HR-2.0 were found in both
exercise groups (P < 0.01), whereas no significant
difference among HR-0.5, HR-1.0, HR-1.5 and HR-2.0
in either group (P > 0.05) (Figure 2).

Figure 2: Blood glucose levels at different time points in the three experimental
groups,x+S. *: continuous group compared with control group, P< 0.05; #:
intermittent group compared with control group, P< 0.056. To avoid confusion, the
significance of intra-group comparison in each group were not marked.
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Percentage of maximal heart rate (HRmax) which equals
to (220-age) was calculated, and the values during
continuous exercise session were more than 70% and
during intermittent exercise more than 80% (Table II).

Table II: %HR __ at different time points of two exercise groups (%).

Continuous Intermittent t P
group group
%HRmax-0 452 £ 3.7 456 + 3.7 -1.580 0.136
%HRmax-0.5 71.6 £ 3.3 80.8 + 3.7* -12.198 | <0.001
%HRmax-1.0 729+3.4 81.4 £ 3.7 -10.563 | <0.001
%HRmax-1.5 73.4+£3.8 81.9 + 3.8* -10.975 | <0.001
%HRmax-2.0 73.7+3.8 82.5 + 3.6™ -16.793 | <0.001

**: compared with Continuous group, P< 0.001

There was no significant difference with RPE between
the two exercise groups except for the larger RPE-0.5 in
the intermittent group than that of continuous group (P <
0.01). Intra-group comparison, RPE increased with the
extension of exercise time in both exercise groups, and
the score at each time point was significantly higher than
the previous one (P < 0.01) (Table ).

Table Ill: RPE scores during exercise in two exercise groups (points).

Continuous Intermittent t (2
group group
RPE-0.5 11.00 + 1.00 12783 +1.10™ | -3.926 = <0.001
RPE-1.0 13.73 +1.94 13.93 + 1.62 -0.276 0.787
RPE-1.5 1493 +2.12 15.00 + 1.81 -0.098 0.923
RPE-2.0 16.87 +1.13 17.07 = 1.03 -0.494 0.629

**: compared with Continuous group, P< 0.001.
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3. Blood glucose

The exercise x time interaction (P = 0.311) was not
existed. Therefore, main effect of exercise and time were
analyzed respectively. There was a significant main effect
of exercise (P = 0.027) and of time (P < 0.001).

Pairwise comparison results showed that the intermittent
exercise caused slightly lower blood glucose from control
which close to be significant (P = 0.085), whereas the
continuous exercise did not (P = 0.132). There was
no significant difference of fasting, pre and 7h post
blood glucose among the three groups (all P > 0.05);
the post blood glucose of the two exercise groups was
significantly lower than that of the control group (P =0.033
and 0.012, respectively); the 2h post blood glucose of
the intermittent group was significantly lower than that of
the control group (P = 0.040) (Figure 3).

Intra-group pairwise comparison found that blood glucose
at pre and post were significantly increased compared with
fasting blood glucose in all three groups (P < 0.01); 2h and
7h post blood glucose in the control group were significantly
higher than fasting blood glucose (P < 0.01, P < 0.05); the
2h post blood glucose of continuous group and 7h post
blood glucose of intermittent group were significantly higher
than fasting blood glucose (P <0.05) (Figure 3).

Figure 3: HR at different time points of two exercise groups,x+S. **: compared
with continuous group, P< 0.01; ##: compared with HR-O of the corresponding
group, P< 0.01.
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4. Blood pressure

Both SBP and DBP decreased significantly at 30 min
after the exercise in two groups. SBP at 30 min (SBP-30)
after intermittent group was lower than that of continuous

Table IV: BP before and 30 minutes after exercise in two exercise groups (mmHg)

group (P < 0.01), while DBP-30 was higher (P < 0.01).
The pulse pressure became significantly smaller in
intermittent group (dropped by ~12.20 mmHg, P < 0.01),
whereas had no change in continuous group (Table 1V).

5. PACES

PACES scores in the continuous and intermittent groups
were 81.4 + 1.84 and 92.7 + 1.62 respectively and the
latter was significantly higher than the former (P < 0.001).

Discussion

In this study, acute reduction response of glycemia
and blood pressure to two different modes of exercise,
continuous jogging and intermittent fast running, in
patients with T2DM were explored. The results found
that both continuous and intermittent aerobic exercise
significantly decreased blood glucose and systolic and
diastolic blood pressure levels. Moreover, intermittent
exercise caused remarkably smaller pulse pressure
whereas continuous exercise did not.

During exercise execution, the heart rate immediately
after exercise in the continuous jogging group (73.7%
+ 8.0% of HR ) and the intermittent fast running group
(82.5% = 6.0% of HR ) demonstrated that the exercise
has reached moderate and high intensity respectively.
RPE gradually increased with the extension of exercise
time. Except for the higher value in intermittent exercise
when running to 0.5 km, no difference in RPE scores
between the two groups in the later period, suggesting
that intermittent aerobic exercise did not lead to increased
subjective exertion in the case of higher intensity. Through
communication with patients, we learned that patients
felt more difficult in the early stage of intermittent exercise
because of the faster speed. However, in the middle and
late stage during the continuous jogging, fatigue continued
toincrease, and some patients felt difficult to complete the
prescribed distance without encouragement, whereas in
the intermittent exercise, due to recovery of physical vigor
after a short rest period, subject felt easier to complete
the whole distance. Guiraud et al.'® showed that, when
healthy young people were trained with intermittent
exercise and continuous exercise with same energy
consumption, the RPE score during the intermittent
exercise was lower, and it was easier to accept this kind
of exercise. Although there was no significant difference
in the final RPE score in this study, from communication

SBP-0 SBP-30 DBP-0 DBP-30 Pulse pressure-0 Pulse-pressure-30
Continuous 125.6+10.82 120.2+10.06# 75.3+8.61 71.0£7.96# 50.33+12.32 49.20+£11.39
Intermittent 125.7+8.42 112.5+9.33#* 75.5+8.96 74.5+9.01# 50.20+9.63 38.00+10.64##™
T(2) -0.081 4.864 -0.647 -3.344
P 0.937 < 0.001 0.518 0.001
#, ##: compared with the corresponding value before exercise, P < 0.05 and < 0.001.
** compared with the corresponding value at the Continuous group, P < 0.001.
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with patients, we know that intermittent fast running was
easier to complete than continuous jogging.

The study found that, with similar blood glucose at fasting
and pre-exercise in the three groups, no difference in blood
glucose in the each time point post exercise between
the continuous jogging and the intermittent fast running
groups, suggesting that the transient regulatory effects of
two kinds of exercise on blood glucose were similar. Entin
et al.”” pointed out that, when exercise intensity exceeds
60% VO2, , sugar is the main energy material of skeletal
muscle. According to the correlation between oxygen
uptake volume and percentage of maximum heart rate's,
it is concluded that the exercise intensity in continuous
jogging and intermittent fast running (~71.6-82.6%, except
for the rest intervals) is above 60% VO2 . The same
exercise volume (2 km of distance) may be the main reason
contributing to the similar hypoglycemic effect. Chao et al.®
found no difference in fasting blood glucose, glycosylated
hemoglobin, and lipid profile after the continuous jogging and
the intermittent fast running aerobic exercise intervention for
12 weeks in 45 patients with T2DM. Our results showed
that the blood glucose changes after a single continuous
jog and intermittent fast run were similar, which is consistent
with results from Santiago et al''.

However, intermittent exercise caused slightly lower blood
glucose from control, whereas the continuous exercise did
not, and blood glucose at 2h post in the intermittent group
instead of in the continuous group was significantly lower
than that in the control group. These results suggested that
intermittent exercise might had more pronounced influence
on blood glucose in couple of hours post exercise.
Previous research found that intermittent fast running
causes increased energy consumption not only during
exercise, but also after exercise, whereas continuous
exercise has no such effect?®, This may account for the
lower blood glucose level found in intermittent group in
this study. There was no significant difference in 7h post
blood glucose level among the three groups, suggesting
that the regulatory effect of single acute exercise on blood
glucose in patients with T2DM may last for only short time
(probably couple of hours).

One of the widely recognized important risk for CVDs in
patients with T2DM is hypertension'. Our result found
that, at 30 minutes after 2km exercise training, systolic
and diastolic blood pressure levels were significantly
lower than before exercise in both exercise groups. This
is consistent with the existing study which has proved
that a single acute exercise can reduce the systolic and
diastolic blood pressure of patients with hypertension
after exercise''?!, In this study, we observed that a
much remarkable systolic blood pressure reduction
in the intermittent group while a slightly less reduction
of diastolic blood pressure than continuous group,
demonstrating that two modes of exercise lead to different
hemodynamics and neural  regulation.  Additionally,

pulse pressure became significantly smaller following
intermittent exercise instead of continuous exercise.
Ramirez-Vélez found that single intermittent exercise and
continuous exercise with the same amount can improve
the elasticity of arterial blood vessels and vascular function
parameters, while intermittent exercise has a stronger
effect??, This may be the reason for the greater reduction
of systolic blood pressure and the significantly smaller
pulse pressure after intermittent exercise. The reduction
of blood pressure after a single exercise suggests
that repeated regular exercise is likely to produce
antihypertensive or other cardiovascular improvement
effects in such patients and the intermittent exercise has
superior effects in this aspect than continuous exercise.
More studies are needed to confirm the conclusion.

PACES score, as a secondary observation, was found
to be larger after intermittent fast running than after
continuous jogging, demonstrating that patients were
more willing to engage in intermittent exercise. This is
consistent with the conclusion from Bartlett et al*®. The
running time in intermittent exercise time is short, and the
rest time is a buffer period, which helps to relieve runner’s
difficult feeling, increase exercise interest and improve
exercise compliance®®. The combination of rest and
exercise is more relaxed and lead to less psychological
pressure, brings more enthusiasm for exercise participants
to join in exercise and persist?®®. The long running time
during continuous jogging causes some patients’ lack of
confidence to finish the whole process and little pleasure
of exercise. There was no hypoglycemia (blood glucose
< 3.9mmol/l) happened in the two groups at each time
point in this study. However, due to the small sample
size, the safety of patients with T2DM needs to be further
confirmed with larger sample size.

Conclusions

The more significantly reduced blood glucose, remarkably
decreased systolic blood pressure and significantly
smaller pulse pressure prove that the intermittent aerobic
exercise produces slightly stronger acute hypoglycemic
and remarkably stronger hypotensive effect than
continuous exercise in patients with T2DM.  Together
with the better enjoyment feelings, intermittent exercise
is worth to be recommended for patients with T2DM. Our
result has major implications for the practice of diabetes
education in clinical rehabilitation. Patients can easily
adopt the exercise method in this study making it possible
to start exercise and continue exercise in their dally life.
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Abstract

Polycystic ovary syndrome is one of the most common endocrine disorders. The most common cause of infertility is ovulation.
The aim of this study was to evaluate the effectiveness of plant composition (fennel, anise and Bamboo Cane) in the treatment of
polycystic ovaries. This double-blind, randomized placebo study was performed in the years 1300-1400. In this study, a controlled
clinical trial on 20 patients with PCO referred to Sajjad Clinic in Tehran was randomly divided into two groups. The first group was
treated with 19 drops of plant extract (fennel, anise, Bamboo Cane) once a day and the second group were treated with metformin
and 1000 mg daily. The duration of treatment was 2 weeks for the first group and 3 months for the second group. The results
of sonography showed that in the group receiving the compound (fennel, anise and Bamboo Cane) 50% of the subjects, the
appearance of the ovaries was free of cysts. The results of jujube consumption with metformin in patients with polycystic ovary
syndrome seem to be similar. Complications of metformin (nausea, vomiting, and diarrhea) were reported.

Key words: fennel, anise, bamboo cane, polycystic ovary.

Resumen

El sindrome de ovario poliquistico es uno de los trastornos endocrinos mas comunes. La causa mas comun de infertilidad es la
ovulacion. El objetivo de este estudio fue evaluar la efectividad de la composicion vegetal (hinojo, anis y cafia de bambu) en el
fratamiento de los ovarios poliquisticos. Este estudio de placebo aleatorizado y doble ciego se realizd en los aflos 1300-1400.
En este estudio, un ensayo clinico controlado en 20 pacientes con PCO remitidos a la Clinica Sajjad en Teheran se dividié al
azar en dos grupos. El primer grupo se tratdé con 19 gotas de extracto vegetal (hinojo, anis, cafa de bambu) una vez al dia y el
segundo grupo se tratd con metformina y 1000 mg diarios. La duracion del tratamiento fue de 2 semanas para el primer grupo y
de 3 meses para el segundo grupo. Los resultados de la ecografia mostraron que en el grupo que recibié el compuesto (hinojo,
anis y caha de bambu) el 50% de los sujetos, la apariencia de los ovarios estaba libre de quistes. Los resultados del consumo de
azufaifo con metformina en pacientes con sindrome de ovario poliquistico parecen ser similares. Se informaron complicaciones de
la metformina (nduseas, vomitos y diarrea).

Palabras clave: hinojo, anis, cafia de bambU, ovario poliquistico.
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Evaluation of the effectiveness of herbal composition (fennel, anise and bamboo cane) in the treatment of polycystic ovaries

Introduction

Polycystic ovary syndrome is one of the most common
endocrine disorders. The most common cause of infertility
islack of ovulation. With a prevalence of 5-24% depending
on the diagnostic criteria. The name of this syndrome is
due to the presence of large ovaries containing a large
number of small cysts (in most women and not all) that
are located on the outer layer of each ovary. This problem
occurs due to changes in the structure of intra-ovarian
hormones and enzyme issues that cause the level of
these hormones to rise. In this syndrome, the levels of
female hormones (such as estrogen, progesterone, LH,
FSH) are unbalanced. And increases male hormones
(androgens) and insulin hormone. Signs and symptoms
of polycystic ovary syndrome may vary, including:
Irregular periods: The patient may have a period less
than once a month (usually less than 8 times a year) and
the patient may not have a period at all. The patient may
also have heavy menstrual bleeding. Weight gain, excess
hair growth on the face, chest, back, abdomen, arms or
inside the thighs. Acne is oily skin. Today, due to the side
effects of chemical drugs, the use of complementary
medicine in the treatment of diseases such as polycystic
ovaries have been considered. These medicinal plants
include fennel, anise and Bamboo Cane'.

Botanical characteristics

Bamboo Cane

Bamboo Cane is a white, hard, crystalline material made
of silica, which is taken from the nodes and stems of
bamboo or bamboo. This substance has medicinal
properties and is also known as bamboo sugar, black
bamboo, Indian bamboo, razor bamboo, formal bamiboo,
golden bamboo and Indian reed. It is a plant of the genus
Grain and has several different species. The roots of this
plant are in the form of underground stems (rhizomes),
the leaves are narrow and pointed, and its aerial stems
are banded, reaching a height of several meters. The
most important medicinal properties of this plant are:
Forearm News: Treatment of intestinal and duodenal
ulcers, strengthening the heart, improving the relief of
pregnant women?,

Anise or Roman anise

Anise or Roman anise, belonging to the umbrella family,
Pimpinella anisum with the scientific name (Umbelliferag)
is one of the oldest medicinal plants. The Arabic name
of this plant is Bozralrazianj Roman or Alrazianj Shami
and also Hab Al-Halwa. This herbaceous plant is one
year old with a height of 30-50 cm and has small white
flowers in the form of umbel inflorescences and yellowish
green fruits, the upper part of which is pointed and
has five prominent lines on it. It is grown in the eastermn
Mediterranean, western Asia, the Middle East, Mexico,
Egypt and Spain®*, The part used in this plant is its

seeds (Aniseeds). From the perspective of traditional
medicine, fresh seeds that have not been peeled are
better; Because there are many properties in the skin
of seeds 5. In the books of Iranian traditional medicine,
anise is considered to have a warm and dry nature.
Other organs have been used as a cleanser, analgesic
and anti-inflammatory, and as a facelift. These seeds also
strengthen the kidneys and open the obstructions of the
liver, spleen, bladder and uterus®’,

Fennel

Fennel plant Foeniculum vulgare Mill is one of the most
important and widely used aromatic and medicinal
plants. Its seeds are the most important organ producing
essential ol and its most important composition is
anethole (60 to 75%). The active ingredients of this plant
are used in pharmacy to treat cough, heartburn, bloating,
indigestion in children and stimulate breastfeeding in
lactating mothers®.

Materials and Methods

Extraction

After preparing fennel, anise and Bamboo Cane seeds,
extraction was done by soaking with 80% ethanol
solvent. This double-blind, randomized placebo study
was performed in the years 1300-1400. In this study,
a controlled clinical trial was performed on 20 patients
with PCO referred to Sajjad Clinic in Tehran. Written
and informed consent was obtained from all patients
to participate in the study and the study protocol was
approved by the ethics committee®.

Randomization and Medical prescribing

All women of childbearing age who referred to Sajjad
Clinic with complaints of oligomenorrhea and infertility
were collected and a complete clinical examination
was performed. Individuals who did not meet the
inclusion criteria were excluded from the study. Vaginal
ultrasonography was performed on individuals who
met these criteria. Those who did not have positive
ultrasound symptoms were excluded from the study
and those with these conditions were randomly divided
into two groups: the first group treated with 19 drops of
plant extract (fennel, anise, Bamboo Cane) once a day
and the second group treated with metformin and 1000
mg dalily. The duration of treatment was 2 weeks for the
first group and 3 months for the second group. Twenty
patients with oligomenorrhea and infertility referred to
Sajjad Clinic were evaluated as appropriate in terms of
inclusion criteria. The age range was 17-33 years with an
average of 24.12 years. They were oligomenorrhea'®',

Statistical Analysis

After the simulation test, the therapeutic effects and side
effects of the two groups were statistically judged by
Fisher's exact test.
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Findings
The study was conducted on 20 people in 2 groups of 10
people. The people in the 2 groups were similar in terms
of economic and social status (referrals to a center) and
age. Clinical treatment resullts in 2 groups were presented
in table 1.

Their differences were not statistically significant. (P<0.2)

Table I: Distribution of samples according to clinical results of treatment by
group therapy.

Medicine Pregnancy Regular  Oligomenorrhea Exit the p-value
menstruation plan

Metformin (10%)1 (83%)3 (50%)5 (10%)1 = 86/0

Extract

fennel-anise | (10%)1 (60%)6 (10%)1 (20%)2 | 46/0

and Bamboo

Cane

The results of the ultrasound view of the ovaries after
treatment are presented in table Il and show that
there are still no differences in the condition of the
ovaries after treatment and this difference was not
statistically significant.

Table II: Distribution of samples according to clinical results of treatment by
group therapy.

Medcine clear Pco P-value
Metformin (50%)5 (50%)5 14/0
N=10

Extract (fennel-anise

and Bamboo Cane (5/87%)7 (5/12%)1 07/0

N=10

Clinical results showed that while taking the drug drops
(fennel, anise, Bamboo Cane), 2 people were out of
the plan. One case occurred. 6 people had regular
periods and 1 person remained oligomenorrhea. The
results of ultrasound showed that in 87.5% of people,
all ovaries were free of cysts. It happened. Five people
remained oligomenorrhea and three people had regular
periods. In the ultrasound obtained in 50% of people, the
appearance of the ovaries was free of cysts.

Discussion

The study showed that the therapeutic effects of the
extract (fennel, anise, Bamboo Cane) were similar to
metformin and did not differ. From the perspective of
Iranian traditional medicine, anise seeds have analgesic
and inflammatory properties and due to their anti-

inflammatory effects can be effective in the prevention
and treatment of many diseases in which inflammation
is a major factor®®*, Also, the analgesic effects of anise
essential oil were comparable to morphine and aspirin.,
Fixed oils of anise also had good analgesic and anti-
inflammatory effects’ which is consistent with the
present study. On the other hand, anise extracts and
excellent analgesic effects in heat and writing tests
induced by studying anise seeds have effects. It has
hypoglycemic, hyperlipidemic, lipid peroxidation control
(oxidative stress index) and antioxidants in patients with
type 2 diabetes™ 4, In another study, anise extract
significantly reduced the number and severity of hot
flashes in postmenopausal women'®.

In a study, oral administration of methanolic extract of
fennel seeds in rats showed inhibitory effects on acute
and non-acute inflammation of this plant by inhibiting two
pathways of cyclooxygenase and lipoxygenase. Also,
in increasing milk, reducing menstrual pain, facilitating
childbirth It is also used to increase sexual desire. Its
essential oll also shows potential hypoglycemic and
antioxidant effects'®.

In another study, it was shown that fennel seed is
a potential source of antioxidant activity,. 100 mg of
ethanolic and agueous extracts of this plant are 99.1%
and 77.5% of antioxidant activity, respectively, which is
the amount of alpha antioxidant activity. Tocopherol was
36.1% higher with the same dose'®.

In another study, Moradi et al. In a review study in 1398
found that the effect of medicinal plants such as fennel by
reducing insulin resistance; Bamboo Cane with menstrual
regulation; Anise with oligomenorrhea recovery; Also,
fennel root is effective with anti-androgenic effects and
increased FSH against polycystic ovary syndrome'”,
which is consistent with the present study.

Conclusion

Although this study has introduced medicinal plants
affecting polycystic ovary syndrome, the use of medicinal
plants can also be associated with side effects, so
comprehensive clinical trial studies are recommended in
relation to the introduced plants.
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Resumen

Introduccion: La diabetes tipo 2 es una enfermedad cronica multifactorial muy frecuente en el mundo y cuya prevalencia va
en aumento. Es importante lograr un adecuado control de la glucemia en los pacientes diabéticos para evitar la aparicion de
complicaciones clinicas.

Objetivo: Se pretende conocer el grado de control de la glucemia en pacientes diabéticos en tratamiento hipoglucemiante
valorando ademas que variables pueden influir en el grado de control.

Material y métodos: Estudio transversal en 10794 diabéticos tipo 2 en tratamiento con farmacos hipoglucemiantes. Se valora
el grado de control mediante los criterios de la Asociacion Americana de Diabetes (glucemia basal en ayunas inferior a 126 mg/dl
o hemoglobina glicosilada inferior a 7%). Se valora la influencia que pueden tener en el grado de control de la glucemia en estos
pacientes de variables sociodemograficas como edad, sexo y clase social, variables antropométricas como el IMC, consumo de
tabaco y tratamientos concomitantes de patologias como la dislipemia o la hipertension arterial.

Resultados: Un 35,4% de los varones se consideran bien controlados aplicando como criterio los valores de glucemia y un
50,1% si el criterio empleado es la hemoglobina glicosilada. En las mujeres estas cifras son del 45,9% vy 58,3% respectivamente.
Las variables que incrementan el riesgo de presentar un mal control empleando uno u otro criterio son la edad a partir de 55 arios,
el sexo masculino, pertenecer a la clase social Il y ser obeso.

Conclusiones: £l grado de control de la glucemia en pacientes diabéticos en tratamiento hipoglucemiante en nuestro estudio no
se puede considerar muy elevado.

Palabras clave: diabetes mellitus, farmacos antidiabéticos, obesidad.

Abstract

Introduction: Type 2 diabetes is a multifactorial chronic disease that is very common in the world and whose prevalence is
increasing. It is important to achieve adequate glycemic control in diabetic patients to avoid the appearance of clinical complications.
Objective: The aim of this study was to determine the degree of glycemic control in diabetic patients under hypoglycemic
treatment and 1o assess the variables that may influence the degree of control.

Material and methods: Cross-sectional study in 10794 type 2 diabetics under treatment with hypoglycemic drugs. The degree
of control was assessed according to the criteria of the American Diabetes Association (fasting basal glycemia less than 126 mg/
dL or glycosylated hemoglobin less than 7%). The influence that sociodemographic variables such as age, sex and social class,
anthropometric variables such as BMI, tobacco consumption and concomitant treatment of pathologies such as dyslipidemia or
arterial hypertension may have on the degree of glycemic control in these patients was assessed.

Results: 35.4% of the men were considered to be well controlled using glycemia values as a criterion and 50.1% if the criterion used
was glycosylated hemoglobin. In women, these figures were 45.9% and 58.3%, respectively. The variables that increase the risk of
presenting poor control using one or other criterion are age over 55 years, male sex, belonging to social class Il and being ocbese.

Conclusions: The degree of glycemic control in diabetic patients under hypoglycemic treatment in our study cannot be considered
very high.

Key words: diabetes mellitus, antidiabetic drugs, obestty.
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Variables antropométricas, sociodemograficas y clinicas que influyen en el grado de control de la glucemia en 10.794 diabéticos tipo 2 en tratamiento hipoglucemiante

Introduccion

La diabetes tipo 2 o diabetes mellitus es una enfermedad
cronica que se produce cuando el pancreas secreta una
cantidad insuficiente de insulina o bien cuando nuestro
cuerpo no utliza de forma  eficaz esta insulina que
produce. La insulina es una hormona que se encarga
de regular la glucemia. El efecto de la diabetes no
controlada es lo que conocemos como hiperglucemia
que si se mantiene en el tiempo puede provocar
graves alteraciones en diferentes drganos vy sistemas,
especialmente los nervios y 1os vasos sanguineos’.

La diabetes mellitus tipo 2 en estos momentos se
considera uno de los problemas de salud mas graves
de nuestro tiempo®. En Espana diferentes estudios
valoraron la prevalencia de diabetes tipo 2, situandola
entre el 6y el 10%° Un gran estudio epidemioldgico
nacional (di@bet.es)* elevd esa cifra al 13,8% de los
adultos indicando que el 7,8% era diabetes conocida y
el 6% era desconocida para las personas que la sufren.

Muchos son los factores que influyen en la aparicion
de la diabetes, asi diferentes investigaciones han
encontrado al menos 45 genes relacionados con
la diabetes tipo 2, aunque todavia no se conoce el
mecanismo real por el que estos genes aumentan la
aparicion de esta patologia.

Enlafisiopatologia de la diabetes tipo 2 uno de los elementos
clave es la resistencia a la insulina o 1o que es 1o mismo la
deficiente respuesta de nuestro cuerpo alainsulina, hormona
que va a facilitar la sintesis de glucosa. Esta resistencia a
la insulina puede ser una consecuencia de la evolucion
de algunos genes “ahorrativos” que ayudarian al cuerpo a
acumular energia para periodos posteriores de escasez. En
nuestra sociedad, donde existe una gran accesibilidad a
cualquier tipo de alimento este factor genético constituye un
escenario optimo para la diabetes.

La resistencia insulinica, el sobrepeso vy la obesidad y un
deficiente control glucémico se pueden encontrar en los
grupos familiares, de manera que si un familiar presenta
diabetes, nosotros tendremos mayor riesgo de sufrirla. El
sexo también influye, siendo el masculino mas propenso
a padecerla.

Se sabe que los factores de riesgo de enfermedad
cardiovascular como la hipertension arterial, la
hipertrigliceridemia vy la hipercolesterolemia incrementan
el riesgo de sufrir diabetes tipo 2. En la génesis de
esta asociacion se encuentran los estilos de vida
poco saludables como el sedentarismo que suelen
ocasionar sobrepeso. Sin embargo se cree que también
existen otras razones asociadas, asli existe evidencia
cientifica que hace pensar que la diabetes tipo 2
provoca inflamacion de las paredes sanguineas que
llevaran finalmente a un incremento de las patologias

cardiovasculares. Un estudio danés mostré que el 40%
de personas recientemente diagnosticadas de diabetes
tipo 2 mostraban niveles elevados de un marcador de la
inflamacion como es la proteina C reactiva®.

La lesion vascular renal que aparece en los pacientes
diabéticos podria ser la causa por la cual la diabetes y
la hipertension arterial suelen aparecer simultaneamente.
También se ha visto que en los diabéticos con vasos
sanguineos ya alterados hay mayor predisposicion a
sufrir alteraciones vasculares graves asociadas a la
acumulacion de lipidos vy a la hipertension, de manera
que podemos concluir que aquellas personas qgue
presentan factores de riesgo cardiovascular tienen un
riesgo mas elevado de tener diabetes tipo 2.

Se sabe que valores elevados de indice de masa
corporal (IMC) predisponen a la aparicion de diabetes
tipo 2 ya que un exceso de grasa corporal puede generar
resistencia a la insulina. Sin embargo uno de cada cinco
personas obesas no presenta signos de la enfermedad
y un 15% de las personas con diabetes tipo 2 muestran
peso normal.

Se sabe que el riesgo de presentar diabetes tipo 2
aumenta con la edad. Aungue la mayoria de los nuevos
diagnosticos se producen entre los 45 y 64 afios cada
vez se observan mas en edades mas tempranas. El
hecho de que cada vez se diagnostique mas en edades
muy tempranas® nos habla de la influencia que tiene en
Su génesis el ambiente, relacionado principalmente con
la mala alimentacion y el escaso nivel de actividad fisica.

El estrés, ya sea doméstico o laboral, puede ser un factor
relacionado con la aparicion de diabetes tipo 2. Un estudio
norteamericano’ mostro que los varones con matrimonios
no felices presentaban mayor riesgo de presentar diabetes
tipo 2 que aquellos matrimonios felices.

Otro estudio indicod que el estrés cronico incrementaba
los efectos nocivos de dietas poco saludables (ricas
en azlcares y grasas) al aumentar la cantidad de grasa
en el abdomen vy el riesgo de presentar resistencia a la
insulina®, Las hormonas relacionadas con el estrés como
norepinefrina y cortisol se unen a los receptores celulares
y modificar su respuesta.

El objetivo de este estudio fue determinar las variables que
influyen en el grado de control de la glucemia en diabéticos
tipo 2 en tratamiento con farmacos hipoglucemiantes y
establecer el porcentaje de personas diabéticas tipo 2
en tratamiento que se pueden considerar controladas.

Material y métodos

Se lleva a cabo un estudio descriptivo y transversal
en 10923 diabéticos tipo 2 esparioles en tratamiento
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con farmacos hipoglucemiantes durante el periodo
comprendido entre enero de 2019 y diciembre de 2019,
Del total 129 se excluyen (39 al no aceptar participar y
90 por no tener los valores de hemoglobina glicosilada o
glucemia en ayunas) quedando finalmente 10.794 (4.300
mujeres y 6.494 hombres). Los datos se muestran en el
diagrama de flujo (Figura 1).

Figura 1: Diagrama de flujo de los participantes en el estudio.

11.046 diabéticos tipo 2
en tratamiento
comienzan el estudio

90 no tienen valores de
Hb1Ac o valores de
glucemia en ayunas

10.794 entran finalmente
en el estudio

39 no aceptan participar

123 no tuvieron un grado de
cumplimiento terapéutico alto

Criterios de inclusion

- Ser diabético tipo 2

- Recibir tratamiento hipoglucemiante

- Tener un grado de cumplimiento terapéutico alto.
- Aceptar participar en el estudio

Para eliminar el sesgo inter observador, las mediciones
tantos antropométricas, clinicas y analiticas, las realiza
el personal sanitario que participa en el estudio, tras
homogenizar las técnicas de medicion.,

La edad se clasifica en 4 grupos: 18-34 anos, 35-44
anos, 45-54 anos y >55 anos.

El peso (en kilogramos), v la altura (en cm) se determinan
con una bascula con talimetro modelo SECA 700 con
capacidad para 200 kg que lleva anexo un talimetro
telescopico SECA 220 con division milimétrica e intervalo
60-200 cm.

El IMC se calcula dividiendo el peso en kg entre la altura
en metros al cuadrado:

IMC= peso (kg)/alturaz (metros)

EIIMC se clasifica en normopeso (< 25kg/m3), sobrepeso
(25-29,9 kg/m?) y obesidad (>30 kg/m?3).

La presion arterial se determina en decUbito supino con
un esfigmomandmetro automatico OMRON M3 calibrado
después de 10 minutos de descanso. Se obtienen tres
mediciones con intervalos de un minuto obteniéndose
la media de las tres. Los andlisis de sangre se obtienen
tras 12 horas de ayuno. Las muestras se envian a
los laboratorios de referencia. Glucemia, colesterol
total vy triglicéridos emplean métodos enzimaticos
automatizados v los valores se expresan en mg/dl. El

HDL se determina por precipitacion con dextrano-sulfato
Cl2Mg, vy los valores se expresan también en mg/dl.
El LDL se calcula empleando la formula de Friedewald
(siempre que los triglicéridos sean inferiores a 400 mg/
dl). Los valores se expresan en mg/dl.

Formula de Friedewald: LDL= colesterol total -HDL-
triglicéridos/5

Para llegar al diagndstico de diabetes tipo 2 y siguiendo
los criterios de la American Diabetes Association9 (ADA)
existen diferentes posibilidades:

- Hemoglobina glicosilada (HbA1c). Valora el nivel
promedio de glucemia de los Ultimos dos o tres
meses. Valores a partir de 6,5 indican diabetes,
cifras entre 5,7 v 6,4 prediabetes y cifras por
debajo de 5,7 se consideran normales. Suele
utilizarse para comprobar el grado de eficacia
con la que se controla la glucemia elevada en
tratamiento.

- Glucosa aleatoria en sangre. Muestra los valores
de glucosa en sangre en el momento que se
realiza la determinacion. Valores a partir de 200
mg/dl hablan de diabetes.

- Glucosa plasmatica en ayunas. Valores a partir de
126mg/dl indican diabetes.

- Test de tolerancia oral de glucosa. Se realiza
una determinacion antes de tomar una bebida
azucarada y otra dos horas después. Valores a
partir de 200mg/dl indican diabetes.

Consideramos  fumador a aquella persona que
regularmente ha consumido al menos 1 cigarrillo/dia (o
el equivalente en otros tipos de consumo) en el Ultimo
mes, 0 ha dejado de fumar hace menos de un ano.

La clase social se obtiene a partir de la Clasificacion
Nacional de Ocupaciones del afo 2011 (CNO-11)
partiendo de la propuesta realizada por el grupo de
determinantes sociales de la Sociedad Espariola de
Epidemioclogia’™. Elegimos la clasificacion en 3 categorias:
Clase |. Directores/gerentes, profesionales universitarios,
deportistas y artistas. Clase ll. Ocupaciones intermedias
y trabajadores por cuenta propia sin asalariados. Clase
ll. Trabajadores no cualificados.

El tratamiento para la dislipemia vy para la hipertension
arterial se determina mediante entrevista clinica. En esta
misma entrevista clinica se pregunté a las personas por
su grado de cumplimiento con el tratamiento.

Existen mditiples definiciones del término cumplimiento
terapéutico. De forma simple se puede decir que
representa la concordancia entre las instrucciones dadas
ylas conductas seguidas. La definicion mas comunmente
aceptada es la propuesta inicialmente por Haynes et al'
y avalada posteriormente por un grupo de expertos de
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la Organizacion Mundial de la Salud (OMS) que define al
cumplimiento como “el grado hasta el cual la conducta
del paciente, en términos de tomar medicamentos, seguir
dietas o realizar cambios en el estilo de vida, coinciden
con la prescripcion clinica”. Existe cierto acuerdo al
considerar como cumplidor a aquél que sigue dichas
recomendaciones en al menos un 80%.

Analisis estadistico

Se realiza un andlisis descriptivo de las variables
categdricas, calculando la frecuencia vy distribucion
de respuestas de cada una de ellas. Para las variables
cuantitativas, se calcula la media vy la desviacion estandar
y para las variables cualitativas se calcula el porcentaje. El
andlisis de asociacion bivariante se realiza mediante el test
de la #? (con correccion del estadistico exacto de Fisher
cuando las condiciones lo requirieran) y lat de Student para
muestras independientes. Para el analisis multivariante se
ha utilizado la regresion logistica binaria con el método
de Wald, con el célculo de las Odds-ratio vy se realiza
la prueba de bondad de ajuste de Hosmer-Lemeshow.
La correlacion entre el grado de control del tratamiento
mediante glucemia basal y hemoglobina glicosilada se
realiza empleando el indice kappa de Cohen. El anélisis
estadistico se realiza con el programa SPSS 27.0 siendo
el nivel de significacion estadistica aceptado de 0,05.

Consideraciones y aspectos éticos

El estudio fue aprobado por el Comité de ética de
investigacion clinica del érea de salud de llles Balears n°
IB 4383/20. Todos los procedimientos se realizaron de
acuerdo con las normas éticas del comité de investigacion
institucional y conla Declaracion de Helsinkide 2013, Todos
los pacientes firmaron documentos de consentimiento
informados por escrito antes de participar en el estudio.

Tabla I: Caracteristicas de la muestra.

Hombre n=6494

Media (DE)
Edad (afios) 51,0 (9,3)
Altura (cm) 172,4 (7,1)
Peso (kg) 87,5 (16,8)
IMC (kg/m2) 29,4 (5,2)
TAS (mmHg) 136,4 (17,8)
TAD (mmHg) 81,6 (10,9)
Colesterol (mg/dl) 183,9 (38,7)
HDL (mg/dl) 50,6 (10,6)
Triglicéridos 170,4 (129,6)
Glucemia (mg/dl) 1562,3 (57,0)

n (%)

18-34 aios 6,8
35-44 afos 14,9
45-54 anos 35,6
>55 afos 42,7
Clase social | 6,7
Clase social Il 20
Clase social lll 73,3
Normopeso 19,9
Sobrepeso 39,1
Obesidad 41
No fumadores 69,2
Fumadores 30,8
Diabetes 45,2
Diabetes+dislipemia 16,8
Diabetes+HTA 21,2
Diabetes+dislipemia+HTA 16,8

Resultados

En la tabla | se muestran las caracteristicas de los
participantes en el estudio, incluyendo los valores
medios vy las prevalencias de los diferentes parametros
antropomeétricos, analiticos, clinicosy sociodemogréaficos.

Como datos mas destacados sefialaremos que la
mayoria de personas incluidas en el estudio pertenecen
a la clase social lll (72,4%), la prevalencia de obesidad
es muy elevada (42,5%), los fumadores representan
el 29,1% y que entre un 16,5% y un 18,3% estan en
tratamiento por comorbilidades asociadas. Todos los
datos se pueden consultar en la tabla .

Los valores medios de glucemia en las personas
diabéticas tipo 2 que estan en tratamiento
hipoglucemiante muestran que los valores mas
elevados aparecen en las personas de menor edad
y van incrementandose a medida que la persona va
envejeciendo, esto se observa en ambos sexos.

También se observan valores mas elevados entre las
personas de las clases sociales mas desfavorecidas
(clase social lll). A medida gue se incrementa el valor del
IMC van aumentando los valores medios de la glucemia.
En cuanto al valor de la glucemia basal segin existan
0 no comorbilidades asociadas a la diabetes tipo 2
podemos decir que en 10s varones los peores resultados
se obtienen en los que sdlo reciben tratamiento para
diabetes mientras que en las mujeres estos peores
resultados se obtienen en el grupo con diabetes tipo
2 e hipertension arterial. Los resultados completos se
presentan en la tabla Il

Mujer n=4300 Total n=10794
Media (DE) Media (DE) P
47,8 (11,0) 49,7 (10,2) <0.0001
159,6 (6,8) 167,3 (9,4) <0.0001
75,7 (16,6) 82,8 (17,7) <0.0001
29,7 (6,2) 29,5 (5,6) <0.0001
126,9 (18,4) 132,6 (18,6) <0.0001
75,9 (11,0) 79,3 (11,3) <0.0001
193,4 (37,9) 187,7 (38,7) <0.0001
55,9 (11,8) 52,7 (11,4) <0.0001
140,1 (98,9) 158,5 (119,5) <0.0001
143,6 (60,6) 148,9 (58,6) <0.0001
n (%) n (%) P
13,8 9,6 <0.0001
19,5 16,7
34,2 35,1
32,5 38,6
4,6 5,9 <0.0001
24,2 21,7
71,2 72,4
25,3 22,1 <0.0001
30 35,4
44,7 42,5
73,3 70,9 <0.0001
26,7 29,1
588 48,4 <0.0001
15,9 16,5
14 18,3
16,7 16,8
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Tabla ll : Valores medios de glucemia basal en ayunas en diabéticos tipo 2 en tratamiento hipoglucemiante seguin las diversas variables sociodemogréficas, antropométricas,

consumo de tabaco vy tratamientos de comorbilidades asociadas por sexo.

Hombres

n Media (DE)
18-34 afios 440 158,7 (72,7)
35-44 aios 968 158,1 (68,8)
45-54 afios 2312 151,4 (54,8)
>55 afios 2774 150,1 (50,9)
Clase social | 432 145,2 (44,0)
Clase social Il 1300 147,3 (51,7)
Clase social lll 4762 154,4 (59,3)
Normopeso 1294 156,1 (70,5)
Sobrepeso 2538 148,1 (63,5)
Obesidad 2662 154,6 (52,5)
No fumadores 4496 152,1 (54,9)
Fumadores 1998 162,9 (61,5)
Diabetes 2936 155,5 (61,9)
Diabetes + dislipemia 1092 147,9 (62,9)
Diabetes + HTA 1092 151,8 (63,3)
Diabetes + dislipemia + HTA 1374 149,5 (51,5)

Mujeres
P n Media (DE) p
<0.0001 592 146,5 (74,3) 0.006
840 137,2 (68,4)
1472 144,5 (57,9)
1396 145,4 (51,0)
<0.0001 200 124,0 (43,2) <0.0001
1040 136,3 (57,1)
3060 147,4 (62,3)
<0.0001 1088 137,1 (66,2) <0.0001
1288 148,2 (64,1)
1924 144,2 (54,3)
0.586 3152 145,7 (59,9) <0.0001
1148 137,9 (62,2)
<0.0001 2292 144,3 (68,0) 0.014
684 141,1 (61,7)
604 149,2 (53,0)
720 139,1 (47,8)

Tabla Il : Grado de control de glucemia basal en ayunas y de hemoglobina glicosilada en diabéticos tipo 2 en tratamiento hipoglucemiante segun las diversas variables
sociodemogréficas, antropométricas, consumo de tabaco y tratamientos de comorbilidades asociadas por sexo.

Hombres
Glucemia <126 mg/dI HbA1c <7%
n % (IC 95%) p % (IC 95%)
18-34 afos 440 36,8 (34,0-39,6) 0.136 | 51,1(48,3-53,9)
35-44 afos 968 37,0 (34,9-39,1) 52,5 (50,4-54,6)
45-54 anos 2312 | 36,4 (34,9-37,9) 51,3 (49,8-52,8)
>55 afios 2774 | 33,8(32,4-35,2) 48,2 (45,8-50,6)
Clase social | 432 34,3 (31,5-37,1) 0.068 | 57,4 (54,6-60,2)
Clase social Il 1300 | 38,2 (36,4-40,0) 58,8 (57,0-60,6)
Clase social lll 4762 | 34,8 (33,8-35,8) 47,1 (45,5-48,7)
Normopeso 1294 | 37,7 (35,5-39,9) | <0.0001, 51,7 (49,5-53,9)
Sobrepeso 2538 | 38,1 (36,6-39,6) 52,8 (51,3-54,3)
Obesidad 2662 | 31,7 (30,3-33,1) 46,8 (45,3-48,3)
No fumadores 4496 | 34,5(33,2-35,8) 0.013 | 50,0 (48,7-51,3)
Fumadores 1998 | 37,4 (35,7-39,1) 50,4 (48,6-52,2)
Diabetes 2936 | 35,0 (33,7-36,3) 0.104 | 49,9 (48,6-51,2)
Diabetes 1092 | 38,6 (36,6-40,6) 50,5 (48,5-52,5)
+ dislipemia
Diabetes 1092 | 34,6 (32,6-36,6) 50,6 (48,6-52,6)
+ HTA
Diabetes 1374 | 34,4 (32,6-36,2) 49,9 (48,1-51,7)
+ dislipemia +HTA
Total 6494 | 35,4 (34,4-36,4) 50,1 (49,1-51,1)

Elgrado de control general de las personas diabéticas tipo
2 en tratamiento oscila entre un 35,4% de los hombres
si aplicamos criterios de glucemia basal y un 50,1% si
el criterio aplicado es la hemoglobina glicosilada. Estas
cifras son algo superiores en las mujeres con valores
que van del 45,9% al 58,3% segun el criterio empleado.

Para considerar gue una persona diabética tipo 2 que
estéa en tratamiento hipoglucemiante esta bien controlada
emplearemos los criterios de la ADA (glucemia basal en
ayunas inferior a 126 mg/dl o hemoglobina glicosilada
inferior a 7%).

En nuestro estudio observamos que, en ambos
sexos, el peor grado de control se obtiene en las
personas de mayor edad, y esto se produce tanto si

Mujeres
Glucemia <126 mg/dl HbA1c <7%

p n % (IC 95%) p % (IC 95%) p
0.047 | 592 52,7 (50,1-55,3) | <0,0001 | 63,2 (61,6-64,8) | <0.0001
840 | 56,2 (54,0-58,4) 66,0 (63,8-68,2)

1472 | 44,8 (43,0-46,6) 58,0 (56,2-59,8)

1396 | 37,8 (36,0-39,6) 51,9 (50,1-53,7)
<0.0001, 200 | 60,0 (57,0-63,0) K <0,0001 70,0 (67,0-73,0) | <0.0001
1040 | 52,3 (50,3-54,3) 63,8 (61,8-65,8)

3060 = 42,7 (41,4-44,0) 55,7 (62,4-57,0)
<0.0001, 1088 | 57,4 (55,4-59,4) | <0,0001 66,5 (64,5-68,5) | <0.0001
1288 | 43,2 (41,3-45,1) 55,7 (563,7-57,7)

1924 | 41,2 (39,5-42,9) 55,4 (53,7-57,1)

0.400 | 3152 | 43,8(42,2-45,4) | <0,0001 56,4 (54,8-58,0) | <0.0001
1148 | 51,6 (49,7-53,5) 63,5 (61,6-65,4)

0.964 | 2292 | 49,2 (47,7-50,7) | <0,0001 | 60,5 (59,0-62,0) | <0.0001
684 45,0 (43,3-46,7) 60,2 (58,5-61,9)

604 43,3 (41,6-45,0) 52,8 (51,1-54,5)

720 | 37,1(35,4-38,8) 54,0 (52,3-55,7)

4300 | 45,9 (44,6-47,2) 58,3 (57-0-59,6)

aplicamos como referencia la glucemia basal como la
hemoglobina glicosilada.

En los varones el mayor porcentaje de diabéticos bien
controlados se encuentra entre los pertenecientes a la
clase social Il tanto si consideramos glucemia basal como
hemoglobina glicosilada. Enlas mujeres por el contrario los
mejores resultados se obtienen entre las pertenecientes a
las clases sociales mas favorecidas (clase ).

Las personas con exceso de peso, tanto hombres como
mujeres vy aplicando cualquiera de los dos indicadores
de control, presentan peores resultados.

En los varones no se observan diferencias en el grado
de control de la glucemia entre aguellos que sdlo estan
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en tratamiento para la diabetes tipo 2 o también lo
estan para otras patologias cardiovasculares (dislipemia
e hipertension arterial). En las mujeres sin embargo
si se aprecian diferencias entre los grupos segun el
tratamiento, de manera que aquellas que sdlo reciben
tratamiento para la diabetes tipo 2 o para la diabetes vy la
dislipemia muestran mayor grado de control).

Llama la atencion que en este andlisis bivariante
los fumadores muestren un mejor grado de control
glucémico que los no fumadores.

Todos los resultados se pueden consultar en la tabla lll.
Cuando realizamos un analisis de concordancia
mediante el indice Kappa de Cohen entre el grado de
control obtenido mediante la glucemia basal y mediante
la hemoglobina glicosilada el valor que se obtiene es
0,728 que se clasifica como considerable segin la
escala de Landis y Koch'?, (Tabla IV)

Tabla IV : Coeficiente Kappa de Cohen.

Coeficiente kappa Nivel de concordancia

0.0-0.20 Pobre
0.21-0.40 Baja
0.41-0.60 Aceptable
0.61-0.79 Buena
0.80-0.91 Muy buena
0.92-1.0 Excelente

En el andlisis multivariante mediante regresion logistica
binaria con el modelo de Wald se emplean como
covariables la obesidad determinada con IMC, la clase
social lll, la edad a partir de 55 anos, el consumo de
tabaco, el estar en tratamiento de la diabetes tipo 2 vy
de otro patologia cardiovascular y el sexo masculino
que fueron las variables que mostraron significacion
estadistica en los andlisis bivariantes.

Cuando empleamos la glucemia basal a partir de 126
mg/dl como criterio de control encontramos que la
variable que mas incrementa el riesgo de tener un mal
control es el sexo masculino con una OR de 1.54 (IC
95% 1.42-1.606).

Si el criterio es la hemoglobina glicosilada a partir de 7%
la variable que mas aumenta el riesgo de un mal control
es pertenecer a la clase social lll con una OR de 1.53 (IC
95% 1.40-1.67).

En ambos casos, tanto si empleamos la glucemia basal
como si utilizamos la hemoglobina glicosilada, todas las
covariables, salvo el consumo de tabaco v la existencia
de tratamientos de ofras patologias cardiovasculares
concomitantes, aumentan el riesgo de tener un mal
control de la glucemia en diabéticos tipo 2 en tratamiento
hipoglucemiante.

Los datos completos se muestran en la figura 2.

Discusion

En nuestro estudio realizado en 10.794 diabéticos tipo
2 en tratamiento hipoglucemiante el grado de control de
la glucemia se puede considerar entre bajo y moderado,
siendo mejor en las mujeres. Otros estudios parten de
grupos sujetos menores que los voluntarios participantes
en el presente trabajo.

El sexo masculino, la edad a partir de 55 anos, pertenecer
a la clase social lll'y ser obeso incrementan el riesgo de
tener un mal control glucémico.

En estudios previos al presente trabajo se investigd
la adherencia al tratamiento en pacientes con DM2.
Se observd que una buena adherencia al tratamiento
estaba acompafiada de bajos valores de IMC, mejor
perfil lipidico, asi como mejor desempefo profesional.
Los autores concluyeron gue el desempeno emocional
y fisico son determinantes de la buena adherencia al
tratamiento diabético lo cual tiene un impacto beneficioso
sobre el IMC, los lipidos v el control glucémico',

Otros autores sefialan que la diabetes suele ir
acompanada de dislipidemia no diagnosticada. En
base a esto y con resultados comparables con nuestro

Figura 2: Andlisis multivariante mediante regresion logistica binaria con el método de Wald para control del tratamiento seguin valores de glucemia basal y segln valores

de hemoglobina glicosilada.
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trabajo, se realizd un estudio retrospectivo con 140
pacientes con DM2 durante un periodo de un afio, con
el objetivo de investigar la relevancia clinica de los perfiles
y las proporciones lipidicas como modelos biogquimicos
predictivos para el control glucémico en pacientes con
diabetes mellitus tipo 2 (DM2). Los hallazgos del perfil
lipidico como colesterol total (CT), colesterol unido a
lipoproteinas de baja densidad (C-LDL), triglicéridos
(TG) y parametro de relacion de lipidos (relacion C-LDL
a colesterol unido a lipoproteinas de alta densidad
(C-HDL)) fueron mas altos en los pacientes con
control glucémico deficiente (p <0,05) vy el cHDL fue
significativamente menor en los pacientes con control
glucémico deficiente. Estos resultados corroboran 1o
encontrado por otros autores, sefialando que los perfiles
de lipidos (LDL-C) vy las proporciones de lipidos (LDL-C
/ HDL-C y TC / HDL-C ratio) muestran marcadores
potenciales que pueden usarse para predecir el control
glucémico en pacientes con DM2'“, También otros
autores han evaluado la asociacion de la relacion
triglicéridos a colesterol HDL (TG / HDL-C) vy el indice
de glucosa triglicéridos (TyG) con la HbA1c y evaluar su
papel potencial como predictores del control glucémico
en pacientes con DM2. Ese estudio transversal incluyd
un total de 113 pacientes clasificados segln sus valores
de HoATC en dos grupos: pacientes con buen control
glucémico (HbAlc <7%) y con mal control glucémico
(HoATc >7%). Los pacientes con mal control glucémico
mostraron mayores valores de TG/HDL-C vy de indice
TyG. Un andlisis de regresion lineal establecio la relacion
TG /HDL-C vy el IMC, asi como el indice TyG vy el IMC, se
asociaron significativamente de forma independiente con
la HoA1 ¢ incluso después de controlar la edad, el sexo,
la duracion de la diabetes v el tabaquismo’®,

Aungue las caracteristicas sociodemograficas de los
sujetos participantes se estructuran de un modo diferente
al de nuestro trabajo, también se comprobd que en los
hombres era menor el control glucémico en un estudio
descriptivo transversal retrospectivo dirigido a detectar
factores modificables y poblaciones diana asociados
al mal control de la diabetes tipo 2 (DM2) en atencion
primaria realizado en Tenerife. Ademas del control de la
DM2, se obtuvieron datos sociodemograficos, clinicos,
habitos de vida y seguimiento de medidas preventivas y
terapéuticas. Fueron evaluados 587 pacientes tratados
con farmacos antidiabéticos, una parte de los cuales
partian de incumplimiento terapéutico o padeciendo
inercia terapéutica; el mal control de DM2 era peor en
los hombres menores de 65 afos, con ratio Triglicéridos/
HDL > 3 o con sindrome metabdlico y en los que tenian
indicados mayor nimero de farmacos para DM2'6,

Por ofra parte, el tratamiento terapéutico puede
establecer diferencia en los resultados, 1o cual no fue
abordado en nuestro trabajo. Asi se evalud la eficacia
hipoglucemiante de la adicion de empagliflozina frente
a los medicamentos existentes que aumentan la dosis

en pacientes con diabetes tipo 2 no controlada (DT2).
Después del tratamiento, la reduccion de HoAlc fue
significativamente mayor en el grupo de empaglifiozina
que en los controles. La empagliflozina disminuyd la
presion arterial sistélica y diastdlica, los triglicéridos y
los niveles de alanina y aspartato aminotransferasa. El
peso corporal, el IMC, la circunferencia de la cintura,
la masa grasa y el area de grasa visceral abdominal
disminuyeron significativamente mientras se mantuvo la
masa corporal magra'”,

Aligual que el tratamiento hipoglucemiante, es importante
recalcar hacia habitos de alimentacion, modificacion en
la dieta, realizacion de ejercicios, todo o cual puede
beneficiar el control glucémico en pacientes de DM2,
Estudios observacionales han puesto en evidencia gue la
ingesta de acidos grasos polinsaturados (PUFA) reduce
el riesgo de DM2, sin embargo, en cuanto al control de la
glucemia, no todos los estudios coinciden al sefalar que
una dieta rica en aceites de pescado pueda favorecer
dicho contral. las intervenciones dietéticas no ofrecen
una solucion definitva dado que los estudios parten
de condiciones muy variadas, no siempre se obtiene
regulacion de los parametros glucémicos e incluso en
algunos casos se ha obtenido un incremento de los
niveles de glucosa'®,

También se ha probado el uso de dietas cetogénicas
(KD) pues no solo tiene un efecto terapéutico sobre el
control de la glucemia vy los lipidos en pacientes con
DM2, sino que también contribuye significativamente
a la pérdida de peso. Mediante metaanalisis se ha
encontrado que el nivel de glucosa en sangre en ayunas
y la hemoglobina glicosilada disminuyeron después de
la intervencion de KD'°,

Una dieta baja en carbohidratos ha resultado ser efectiva
para reducir los niveles de glucosa en sangre para
pacientes portadores de DM2 en América e Inglaterra;
similares resultados se observaron en pacientes chinos,
pudiéndose también regular los niveles de lipido,
disminuye el IMC, asi como la dosis de insulina que
requirieron dichos pacientes®,

Otros  estudios han empleado ejercicios  fisicos
para regular parametros bioguimicos de insulina/
glicemia basal y poscarga en pacientes obesos con
insulinorresistencia, encontrando mejoria los parametros
de glicemia e insulina en ayuno y poscarga®'.

Como puntos fuertes del estudio destacaremos el gran
tamafio muestral (mas de 10000 diabéticos tipo 2), el
que la valoracion del grado de control se realiza no sélo
con valores de glucemia basal sino también con valores
de hemoglobina dlicosilada y que se han tenido en
cuenta bastantes variables que podrian influir en el grado
de control como edad, sexo, clase social, IMC, tabaco y
tratamiento con patologias concomitantes.
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Como limitaciones destacariamos que se ha realizado
en poblacion laboral (entre 18-69 anos) por lo que los
resultados no son extrapolables a la poblacion general
ya que faltaria por analizar los no incluidos en este rango
de edad. Tampoco se ha tenido en cuenta el tipo de
farmaco empleado, ya que la diversidad era enorme,
por 1o que no sabemos si este factor podria influir o no
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Abstract

Background: Hepatitis B is liver inflammation that can be caused by viruses, medicines, or toxic substances. Inflammatory
chemokines and cytokines, epithelial cells, PBMCs, and macrophages all produce interleukin IL-37, which has been associated
with liver injury known as )IL-1 family member 7). The "AST and ALT” levels of aminotransferase enzymes “AST and ALT” are useful
in the diagnosis of liver disease.

Methods: Interleukin-37, ALT, and AST concentrations in the blood serum of three distinct groups (anti- core (+), HB patients and
healthy volunteers) were assessed using a variety of methodologies in this research.

Results: According to the findings of this research, The anti- core (+)group IL-37 serum levels differed significantly from those of the
HB patients and healthy controls , While serum IL-37 levels did not differ significantly between HB patients and the healthy control
group, “ALT” and "AST” serum levels were found to be significantly greater in the anti- core (+) group than in the other two groups,
highly significant positive correlation between IL-37and “ALT” (r=0.510 and P < 0.01) and also with "“AST” (r=0.445 and P < 0.01).
Conclusion: According to this study, which looked at three separate groups of patients, the anti- core (+) had the greatest levels
of interleukines-37 and aminotransferase enzymes (ALT and AST), and the two appeared to be positively associated.

Key words: ALT, AST, IL-37, hepatitis B.

Resumen

Antecedentes: La hepatitis B es una inflamacion del higado que puede ser causada por virus, medicamentos o sustancias
toxicas. Las quimiocinas y citoquinas inflamatorias, las células epiteliales, las PBMC y los macréfagos producen la interleucina
IL37, que se haasociado a la lesion hepatica conocida como (IL-1 family member 7). Los niveles de las enzimas aminotransferasas
‘GOT y GPT” son Utiles en el diagnostico de la enfermedad hepatica.

Meétodos: En esta investigacion se evaluaron las concentraciones de interleucina-37, GOT y GPT en el suero sanguineo de
tres grupos distintos (anti-core (+) , pacientes con HB y voluntarios sanos) utilizando diversas metodologias.

Resultados: Segun los resultados de esta investigacion, los niveles séricos de IL-37 de los pacientes con core difieren
significativamente de los de los pacientes con HB y de los controles sanos , Mientras que los niveles séricos de IL-37 no
difieren significativamente entre los pacientes con HB y el grupo de controles sanos, los niveles séricos de “GOT” y “GPT”
resultaron ser significativamente mayores en el grupo anti-core (+) que en los otros dos grupos, correlacion positiva altamente
significativa entre IL-37y "GOT” (r=0. 510 y P < 0,01) y también con "AGPT" (r= 0,445 y P < 0,01).

Conclusiones: Segun este estudio, en el que se analizaron tres grupos distintos de pacientes, los antinucleares (+)
presentaban los mayores niveles de interleucinas-37 y de enzimas aminotransferasas (GOT y GPT), y ambos parecian estar
positivamente asociados.

Palabras clave: GOT, GPT, IL-37, hepatitis B.
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Evaluation the relationship between serum levels of interleukin_37 and liver aminotransferase enzymes in acute and chronic stages of hepaltitis B infection in Iraq

Introduction

As a result of exposure to blood and blood products
as well as other bodily fluids and the use of sharps
objects, people get hepatitis B, a liver inflamlmation’.
Globally, 116 milion people are chronically infected
with hepatitis B, the WHO Western Pacific and African
regions that number rises to 81 million. WHO A total of
60 million people in the WHO Eastern Mediterranean
Region, 18 million in WHO south-east Asia, 14 million
in WHO Europe, and 14 million in WHO Africa are ill. An
estimated & million people in the Americas region have
been affected?. Acute and chronic hepatitis, cirrhosis,
and hepatocellular carcinoma (HCC) can all be caused
by the human (HBV). For a diagnosis of HBV infection
and the disease it causes, a combination of clinical,
biochemical and histological data is used. After HBV
infection, a variety of viral antigens and antibodies can
be found in the blood, and careful interpretation of the
results is critical for the correct diagnosis of many clinical
types of HBV infection®* AST and ALT, two enzymes
found primarily in the liver but also in red blood cells,
heart cells, muscle tissue, and other organs like the
pancreas and kidneys, are involved in the metabolism
of aspartate and alanine®. “Serum glutamic oxaloacetic
transaminase (GOT) and serum glutamic pyruvic
transaminase (GPT)” were previously referred to as
‘AST” and “"ALT"®, AST and ALT readings can be used
to diagnose liver disease. The normal range for AST and
ALT blood levels is 5-40 u/I and 5-35 u/l, respectively.
However, when tissues or organs such as the liver or
heart are ill or injured, additional “AST” and “ALT” are
released into the circulation, causing the enzyme levels
to rise’. Serum alanine and aspartate aminotransferase
“(ALT, AST)” levels begin to rise and jaundice may
emerge within a few weeks of the appearance of viral
indicators®. To put it another way, the degree of tissue
damage is exactly proportional to blood levels of “AST”
and "ALT”. "AST” levels can rise by up to 20 times their
normal value following serious injury, While it is possible
for "ALT” levels to rise even further (up to 50 times greater
than normal). Testing for the "AST/ALT" ratio (AST/ALT)
can reveal whether or not someone’s liver or another
organ has been damaged®™®. ALT, inflammation, and/
or fibrosis on liver biopsy may affect serum levels of
certain of hepatic enzymes, bilirubin and albumin in
patients with evidence of chronic hepatitis’'. Hepatic
function and disease severity can be evaluated and
assessed using biomarkers'?, “Natural killer (NK) cells”,
monocytes, and activated B cells all express “IL-377,
an emerging member of the IL-1 family of cytokines™'4,
Splice variants (a-e) are included in this set’®. Pro-
inflammatory cytokines and inflammation-inducing
events can cause an increase in the IL-37 protein’®.
Macrophage or epithelial cell production of IL-37
effectively prevented the generation of pro-inflamsnmatory
and innate immunocytes’ ', In a variety of disorders,
IL-37 inhibits inflalmmation and innate immunity'®. There

is still a lack of understanding of the role of IL-37 in the
immunological response to chronic hepatitis B and C. In
this research, the serum levels of IL-37, ALT, and AST
were evaluated to see if there was a correlation between
them at different phases of hepatitis B infection, as well
as IL-37's role in hepatitis B virus pathogenesis.

Materials and methods

Blood samples collection

The anti —core (+) group consisted of 100 blood samples
that tested negative for hepatitis B surface antigen
(HBsAg(-)) using an immunoassay ELISA (HBsAg) (Imbian
ELISA kit, Novosibirsk, Russia), but positive (+) anti-HBc
by utilizing the anti-HBc Il kit (Abbott Diagnostics, USA).
Irag’'s National Blood Transfusion Center was the source
of this. Another 80 samples were taken from patients
at Baghdad's gastrointestinal and hepatitis teaching
hospital, while the third group acquired 20 samples from
healthy people. Using centrifugation, the serum from
each sample was divided into two 1.5-ml tubes and
stored at a low temperature (-70°C) until testing.

Laboratory testing

Measured of the Interleukin -37, “ (ALT)” and “(AST)”
An enzyme-linked immunosorbent assay (ELISA) kit from
Cusabio was used to measure “IL-37" levels in the blood
of each of the three study groups (the U.S.).Units per liter
(U/L) is the most frequent way to measure ALT. (The U.S.A.:
GenWay's ALT Assay Kit). Aspartate Aminotransferase is
nearly commonly measured in units/ liter (U/L). Making
Use of Activity Assay Kit (SIGMAALDRICH, US.A.).

Statistical analysis:

For both the descriptive and inferential analyses, SPSS
software (version 20) was used. The average and standard
deviation of the data were used to represent the findings.
The statistical significance of the relationships between
the variables was assessed through the application of
one-way analysis of variance (ANOVA).

Results

Anti-inflamlmatory properties and the capacity to reduce
the immune system’s reaction to a number of ailments
have made IL-37 a popular supplement (Akdis and
others 2011). The relationship between HBV infection
and IL-387 has not yet been investigated. Serum IL.-37
concentrations in healthy individuals, HB patients, and
core patients were all measured as part of this study.
Results from this study show that IL-37 levels in the
core group patients were significantly higher than those
in HB patients and healthy groups, although there was
no significant difference between patients and healthy
groups in IL-37 serum levels, table .
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Table I: “IL-37" levels in three groups.

Groups Mean + S.D

Anti-Core (+) 404.49 + 166.8 a
HB Patients 245.87 + 84.73 b
Healthy 201.22 + 23.36 b
P value < 0.01

Serum “ALT” levels were also examined across three
groups: core patients, patients with a diagnosis of hepatitis
B, and healthy individuals. According to the results in the
table, the ALT levels in serum were significantly higher
in the Anti-core(+) group than in the other two, despite
the fact that there were no differences between the HB
patients and healthy groups, table II.

Table II: “ALT" levels in three groups.

Groups (ALT) Mean + S.D

Anti-Core (+) 78.15 + 20.27 a
HB Patients 45.36 + 7.46 b
Healthy 41.10 + 4.93 b
P value < 0.01

The correlation between IL-37 and ALT levels in three
groups was studied according to the study, the serum
levels of IL-37 (r = 0.510 and P: <0.001) were highly
correlated with ALT (r = 0.510), figure 1.

Figure 1: The relationship between serum levels of interleukin-37 and
aminotransferase (ALT).
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Anti-core (+) group had greater AST concentrations
than patients and healthy people, whereas those in the
HB group had higher AST concentrations than those in
the healthy group but lower levels than those in the HB
patients group (Table 111).

Table llI: “AST" levels in three groups.

It was revealed that serum levels of “IL-37" and "AST”
were higher positively correlated (r=0.45) in three groups
of samples, figure 2.

Figure 2: The relationship between serum levels of interleukin-37 and aspartate
aminotransferase (AST).
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Discussion

This inflammation is brought on by the hepatocyte and
immune cell release of cytokines in response to the
HBV core protein'. Donors who had (anti -HBc+) were
shown to have considerably greater levels of serum
IL-37 and their association to liver enzymes (ALT and
AST) in this study compared to patients with HBV and
healthy control groups. levels of IL-37, also were found
to be positive correlated with ALT (r =0.510 and P:<0.01)
and AST (r=0.445 and P<0.01) after using correlation
analysis. Other researchers have discovered that the
anti-inflammatory cytokine “IL-37" reduces the immune
system’s response to a variety of disorders because it
is ability to inhibit both the natural and adaptive immune
systems®. Study after study has shown that IL-37
inhibits a wide range of functions, such as antigen
presentation and macrophage activation?!. Previous
studies have connected the “IL-37” to HB inflammation??.
Proinflammatory and anti-inflammatory cytokines were
found at significant concentrations in individuals with
CAHB in the current study??.

It is possible that patients with elevated levels of “IL-37”
may have HB-specific immune responses. Increased
‘IL37” dramatically decreased expression of IFN-alpha
(L1beta) and TNF-alpha (IL-6) in PBMCs?. This shows
that proinflammatory cytokines may increase the synthesis
of “IL-37” in core patients, and that “IL-37” may initiate
a negative feedback loop to reduce the excessive
production of proinflammatory cytokines. Up regulation of
antinflammatory cytokines, such as “IL-37", could thus be
apossible underlying mechanism for reducing inflammation
and easing ilness symptoms. However, the amounts of
these anti-inflammatory cytokines may not be high enough
to offset the negative effects of proinflammatory cytokines
in individuals with progressive core disease?*?°,

Groups (AST)
Anti-Core (+) 62.27 + 16.68 a
HB Patients 40.61 + 6.06 b
Healthy 19.35 + 4.10 ®
P value <0.01
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Previous research discovered that individuals with
achronic HB infection had much greater amounts of
‘IL-87" in their serum than healthy controls, and these
higher levels of “IL-37” were found to be associated with
higher levels of “(ALT)”, which matched the findings of this
study26. The aminotransferase enzymes “(ALT and AST)"
are a sensitive marker for hepatocyte necrosis. Increased
*ALT” levels are a better indicator of liver damage than
decreased "ALT.” The third zone of the liver acini contains
a larger concentration of "AST”, and injury to this zone
can result in more severe alterations in “AST” levels®’.
Other investigations discovered that AST may be a more
accurate predictor of liver parenchymal inflamsmation
and necrosis, liver fiorosis and chronic hepatitis B
consequences than “ALT”. These findings are consistent
with those of prior research?® and contradict those of
other studies that found a strong correlation between ALT
levels and inflammatory grade®®.
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Resumen

Introduccion: La resistencia a la insulina (Rl) es un importante problema de salud publica debido a su estrecha relacion con
elevaciones de la glucemia, ya sea con prediabetes o con diabetes mellitus.

Objetivo: El objetivo de este trabajo es doble, por una parte conocer las variables que influyen en la aparicion de la Rl'y por otro
establecer un perfil de persona de alto riesgo sobre la que pueden actuar los profesionales de salud laboral, especiaimente el
personal de enfermeria.

Material y métodos: Estudio descriptivo y transversal en 418343 trabajadores esparioles en los que se determina la Rl
aplicando tres escalas diferentes: Score Metabolico para la Resistencia a la Insulina (METS-IR), indice triglicéridos/HDL y el indice
triglicéridos glucosa (TyG index). Se valora como influyen en los valores de estas escalas variables sociodemogréficas (sexo,
edad y clase social), el consumo de tabaco v el indice de masa corporal.

Resultados: La prevalencia de Rl varia en las mujeres de 6,4% al emplear METS-IR, 7,1% si utilizamos triglicéridos/HDL y 12,5%
sl la escala empleada es el TyG index. En los varones la prevalencia es de 11,4%, 26,7% vy 27,3% respectivamente. La variable
que mas incrementa el riesgo de presentar alto riesgo de Rl con las tres escalas es la obesidad y la que menos el tabaguismo.
El perfil de persona considerada de alto riesgo es un varon con 50 o mas afios, fumador, de clase social Il o lll'y obeso.
Conclusiones: El establecimiento de un perfil de personas con alto riesgo de presentar Rl puede permitir que los profesionales
de salud laboral, especialmente de enfermeria, pueda desarrollar estrategias de prevencion y de diagndstico precoz para disminuir
la prevalencia de Rl.

Palabras clave: Resistencia a la insulina, obesidad, diagndstico precoz, prevencion, salud ocupacional.

Abstract

Introduction: Insulin resistance (IR) is a major public health problem because of its close association with elevations in blood
glucose, either with pre-diabetes or diabetes mellitus.

Objective: The aim of this study is twofold: on the one hand, to determine the variables that influence the onset of IR and, on the
other, to establish a profile of high-risk individuals on whom occupational health professionals, especially nurses, can take action.
Methods: Descriptive and cross-sectional study in 418343 Spanish workers in which IR was determined by applying three
different scales: Metabolic Score for Insulin Resistance (METS-IR), triglycerides/HDL index and the triglycerides/glucose index
(TyG index). The influence of sociodemographic variables (sex, age and social class), tobacco consumption and body mass index
on the values of these scales was assessed.

Results: The prevalence of IR varies in women from 6.4% when using METS-IR, 7.1% when using triglycerides/HDL and 12.5% if
the scale used is the TyG index. In men the prevalence is 11.4%, 26.7% and 27.3% respectively. The variable that most increases
the risk of presenting a high risk of IR with the three scales is obesity and the one that least increases the risk of smoking. The
profile of a person considered to be at high risk is a male aged 50 or over, smoker, social class Il or Il and obese.

Conclusions: The establishment of a profile of people at high risk of developing IR may allow occupational health professionals,
especially nurses, to develop prevention and early diagnosis strategies to reduce the prevalence of IR.

Key words: Insulin resistance, obesity, early diagnosis, prevention, occupational health.
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Introduccion

La resistencia a la insulina (Rl) es un problema de salud
que se relaciona con elevaciones de la glucemia,
inicialmente con prediabetes vy finalmente con diabetes
tipo 2'. La Rl aparece cuando el cuerpo no reacciona
a la accion de la insulina, de manera que se eleva la
glucemia y con ello se incrementa la necesidad de
mas insulina. Se genera un circulo vicioso, que puede
desencadenar diabetes cuando el pancreas es incapaz
de producir mas insulina.

Las causas de la RIno se conocen deltodo aungue se han
identificado numerosos factores de riesgo que pueden
contribuir a su desarrollo. En los Ultimos anos, la Rl ha
ido aumentado en paralelo a la elevacion del sobrepeso
y la obesidad?, 1o que hace pensar en el importante
papel que tienen las células grasas en este proceso.
Otros factores involucrados en la génesis de la Rl son la
baja actividad fisica®, las dietas ricas en carbohidratos?,
el estrés cronico®, dosis altas de esteroides durante
mucho tiempo® v situaciones patoldgicas como el ovario
poliquistico” y la enfermedad de Cushing®.

Es importante detectar precozmente la Rl ya que se
puede revertir si se produce un cambio en los estilos de
vida que incluyen gjercicio fisico y alimentacion saludable.
La reduccion del consumo de azlcares provoca una
disminucion de la produccion de insulina y, por lo tanto,
de la resistencia a su accion.

Poco se ha estudiado como afectan variables
sociodemograficas como la edad, el sexo, o la clase
social en la Rl, por ello uno de los objetivos de este
trabajo es determinar como influyen estas variables,
ademas del consumo de tabaco v la obesidad, en que
se incremente el riesgo de padecer Rl. El otro objetivo es
valorar el papel de los profesionales de enfermeria de las
unidades de salud en la deteccion precoz de personas
con alto riesgo de presentar resistencia a la insulina
estableciendo un perfil de persona sobre el que plantear
estrategias de intervencion y/o prevencion.

Material y métodos

Se realizé un estudio descriptivo vy transversal en 421625
trabajadores que acudieron a los reconocimientos
médicos laborales periddicos entre enero de 2016 vy
junio de 2020, en empresas de diferentes regiones
espanolas. El flujograma se presenta en la figura 1.

Los datos se obtuvieron de una base anonimizada
de trabajadores depositada en un  repositorio
universitario homologado. En esta base se incluyen los
reconocimientos médicos laborales realizados entre los
afos 2016-2020 en diversos servicios de prevencion
de riesgos laborales de todo el territorio nacional (RD

688/2005 de 10 de junio y Ley 31/95 de Prevencion de
Riesgos Laborales). El Comité de Etica de Investigacion
de llles Balears aprobo el estudio (IB 4383/20). Todos los
procedimientos se realizaron de acuerdo con las normas
géticas del comité de investigacion institucional y con la
Declaracion de Helsinki de 2013.

Figura 1: Flujograma de los participantes en el estudio.

Trabajadores seleccionados
para el estudio

n=421.625

Trabajadores que se excluyen
n=1.214
- 729 tienen < 18 0 > 69
anos
- 656 declinan participar
- 1897 carecen de alguna
variable para calcular RI

Trabajadores incluidos
en el estudio

n= 418343

(246.061 hombres
y 172.282 muijeres)

Criterios de inclusion:

Se incluyeron los trabajadores en activo, entre 18 y 69
anos de edad, que aceptaron participar en el estudio
previa firma del correspondiente  consentimiento
informado.

Las determinaciones antropométricas, clinicas vy
analiticas las realizaron el personal sanitario de las
diferentes unidades de salud laboral participantes en el
estudio, tras homogenizar las técnicas de medicion.

El peso (expresado en kilogramos) y la altura (expresada
en centimetros) se determinaron con una bascula-
talimetro modelo SECA 700 con capacidad para 200
kg y divisiones de 50 gramos, con talimetro telescopico
afladido SECA 220 de division milimétrica e intervalo 60-
200 cm.

La circunferencia de cintura se midi® en centimetros
con una cinta métrica SECA modelo 20, con intervalo
de 1-200 cm vy division milimétrica. Para su valoracion,
la persona se sitla en bipedestacion, pies juntos y
tronco erguido, abdomen relajado y extremidades
superiores colgando a ambos lados del cuerpo. Se
coloca la cinta métrica paralela al suelo a nivel de la
Ultima costilla flotante.
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La presion arterial se determind en decuUbito supino con
un esfigmomandmetro automatico OMRON M3 calibrado
tras 10 minutos de reposo (tamafo del manguito
ajustado a la circunferencia del brazo). Se realizaron tres
mediciones con intervalos de un minuto y se calculd la
media de las tres.

Las muestras de sangre se obtuvieron por venopuncion
periférica tras ayuno de 12 horas y se remitieron a los
laboratorios de referencia donde fueron procesadas en un
tiempo méaximo de 48-72 horas. Las cifras de glucemia,
colesterol total y triglicéridos se determinaron por métodos
enzimaticos automatizados, expresando los valores en
mg/dL. El nivel de colesterol HDL (mg/dlL) se calculd
por precipitacion con dextrano-sulfato CI2Mg, vy el de
colesterol LDL (mg/dL) mediante la formula de Friedewald
(siempre que el nivel de triglicéridos fuera inferior a 400
mg/dL): LDL= colesterol total — HDL — (triglicéridos/5).

El indice de masa corporal (IMC) se calculd dividiendo
el peso entre el cuadrado de la altura en metros; se
considerd obesidad a partir de 30 Kg/m?.

Las escalas que valoran resistencia a la insulina son:

- Triglicéridos/HDL. Se calcula dividiendo los triglicéridos
entre el HDL colesterol. Se considera alto riesgo de Rl
cuando los valores son superiores a 3,1 en varones y
2,2 en mujeres®,

- TyG index.= LN (Triglicéridos [mg/dL] x glucemia [mg/
dL]/2)°. Se establecen como puntos de corte para riesgo
alto de RI 8,8 3n varones y 8,7 en mujeres.

- Score Metabdlico para la Resistencia a la Insulina.
METS-IR™, LN (2 x glucemia +Triglicéridos) x IMC/LN
(HDL-c). Se considera riesgo alto de Rl a partir de 50.

La clase social se obtuvo de la Clasificacion Nacional
de Ocupaciones (CNO-11) de 2011, a partir de la
propuesta realizada por el grupo de determinantes
sociales de la Sociedad Espafola de Epidemiologia’.
Se optd por la clasificacion en 3 categorias: Clase
|, Directores/gerentes, profesionales —universitarios,
deportistas y artistas. Clase Il, Ocupaciones intermedias
y trabajadores por cuenta propia sin asalariados. Clase
lll, Trabajadores no cualificados.

El consumo de tabaco se considerd como una variable
dicotdmica y podia tener el valor de si/no. Un fumador
era una persona que habia consumido regularmente al
menos 1 cigarrillo/dia (0 su equivalente en otros tipos de
consumo) en el mes anterior o habia dejado de fumar
menos de un ano antes. Una persona gue no habia
fumado durante mas de 12 meses o0 que nunca habia
fumado se consideraba no fumadora.

Anadlisis estadistico
Se realizd un analisis descriptivo de las variables
categoricas, calculando la frecuencia y la distribucion

de las respuestas para cada una de ellas. Para las
variables cuantitativas se calculd la media y la desviacion
estandar, mientras que para las cualitativas se calculo el
porcentaje. El andlisis de asociacion bivariante se realizd
mediante la prueba de Chi cuadrado (con correccion
del estadistico exacto de Fisher cuando las condiciones
lo requerian) y la prueba t de Student para muestras
independientes. Para el andlisis multivariante se utilizd
la regresion logistica binaria con el método de Wald,
con célculo de la Odds ratio vy la prueba de bondad de
ajuste de Hosmer-Lemeshow. La correlacion entre los
diferentes modelos se establece con el coeficiente de
correlacion de Pearson vy la concordancia con el indice
Kappa de Cohen. Para dsterminar el valor predictivo del
IMC sobre los valores de alto riesgo de RI se realizan
curvas ROC. El andlisis estadistico se realizd con el
programa SPSS 27.0, con un nivel de significacion
estadistica aceptado de 0,05.

Resultados

Los valores de todas las variables antropométricas,
clinicas y analiticas de los trabajadores incluidos en el
estudio presentan valores mas desfavorables en los
hombres, siendo en todos los casos las diferencias
observadas estadisticamente significativas.

LOS grupos mas numerosos en ambos sexos son las
edades entre 30 y 49 afos y los pertenecientes a la
clase social lll. La prevalencia global de fumadores es
del 33,2%, siendo algo mas elevado entre los hombres.
Los datos completos se presentan en la tabla I.

Los valores medios de las tres escalas que valoran el
riesgo de RI (TyG index, METS-IR v triglicéridos/HDL) van
aumentando a medida que lo hace la edad, esta situacion
se repite en ambos sexos. Estos valores medios también
van empeorando a medida gue bajamos en la escala
social. El incremento en los valores de IMC se traduce
en un aumento de los valores medios de las escalas de
RI. El consumo de tabaco soélo incrementa los valores
medios de triglicéridos/HDL en hombres y de METS-IR
en mujeres. Los datos completos se pueden consultar
en las tablas llay llb.

Algo similar a lo observado con los valores medios o
encontramos cuando se valora el efecto de las variables
sociodemograficas y el IMC sobre la prevalencia de
valores de alto riesgo de RI, es decir se aprecia un
incremento de la prevalencia a medida que envejece
la poblacion y a medida que aumenta el peso vy una
elevacion del riesgo de Rl a medida que se desciende
en la clase social. El tabaco no parece afectar a la
prevalencia de valores de alto riesgo de Rl en ninguno
de los dos sexos. Todos los datos se presentan en las
tablas llla y llib.
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Tabla I: Caracteristicas sociodemogréficas, antropométricas, clinicas y analiticas de la muestra.

Edad (afos)
Altura (cm)
Peso (kg)
IMC (kg/m2)
Cintura (cm)
TAS (mm Hg)
TAD (mm Hg)
Colesterol
HDL-c

LDL-c
Triglicéridos
Glucemia

18-29 anos
30-39 anos
40-49 afnos
50-59 anos
60-79 anos

Clase social |
Clase social Il
Clase social lll

No fumadores
Fumadores

Mujeres n=172.282

Media (DE)

39,6 (10,8)
161,8 (6,5)
66,2 (14,0)
25,3 (5,2)
74,8 (10,6)
117,4 (15,7)
72,6 (10,4)
190,6 (35,8)
56,8 (8,7)
116,1 (34,9)
89,1 (46,2)
87,8 (15,1)

%
20,7
29,7
29,6
16,8
3,2
6.9
23,4
69,7
67,2
32,8

Hombres n=246.061
Media (DE)

40,6 (11,1)
174,68 (7,0)
81,4 (14,7)
26,7 (4,5)
86,2 (11,1)
128,2 (15,5)
77,8 (11,0)
192,6 (38,9)
50,3 (8,5)
118,0 (36,7)
123,7 (86,4)
93,3 (21,3)
%
18,8
27,6
30,0
19,7
39
49
14,9
80,3

66,6
33,4

Total n=418.343

Media (DE)

40,2 (11,0)
169,4 (9,3)
75,1 (16,2)
26,1 (4,9)
81,5 (12,2)
123,7 (16,5)
75,6 (11,0)
191,8 (37,7)
53,0 (9,1)
117,2 (35,9)
109,5 (74,6)
91,0 (19,2)

%
19,6
28,4
29,9
18,6
3,6
5,7
18,4
75,9

66,9
33,2

p
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

p
<0.0001

<0.0001

<0.0001

Tabla lla: Valores medios de escalas que valoran el riesgo de resistencia a la insulina seglin variables sociodemograficas, consumo de tabaco e IMC en mujeres.

Mujeres

18-29 anos
30-39 anos
40-49 anos
50-59 anos
60-69 afos

Clase social |
Clase social Il
Clase social lll

No fumadores
Fumadores
Bajo peso
Normopeso
Sobrepeso
Obesidad

n

35617
51115
51017
28951
5682

11894
40266
120122

116727
56555

5768
91309
47032
28173

TyG index

Media (DE)

8,0 (0,4)
8,1

o
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Qo
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©
~
(SRS

8,5
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(o)
Y
o
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o
S}

8,2

N

©
=)
o

sur>

8,0

K
w
[ClcheNe)

8,5

p
<0.0001

<0.0001

0.611

<0.0001

METS-IR
Media (DE)
32,4 (7,7)
34,2 (8,3)
36,0 (8,4)
37,96 (8,4)
39,1 (8,1)
32,7 (7,3)
33,8 (7,7)
35,9 (8,7)
35,0 (8,5)
35,2 (8,4)
23,7 (1,5)
29,9 (2,9)
37,9 (3,0)
49,8 (6,9)

p
<0.0001

<0.0001

<0.0001

<0.0001

TG/HDL
Media (DE) p

1,4(0,8)

<0.0001

<0.0001

0.566

<0.0001

Tabla llb: Valores medios de escalas que valoran el riesgo de resistencia a la insulina seguin variables sociodemogréficas, consumo de tabaco e IMC en hombres.

Mujeres TyG index METS-IR TG/HDL
n Media (DE) p Media (DE) p Media (DE) p

18-29 aflos 46215 8,2 (0,5) <0.0001 34,9 (7,4) <0.0001 1,8(1,3) <0.0001
30-39 afios 67798 8,4 (0,6) 38,1(7,9) 2,4(1,9)

40-49 afos 73935 8,6 (0,6) 40,6 (8,5) 2,923

50-59 afos 48522 8,7 (0,6) 42,4 (8,5) 3,2 (2,4)

60-69 afios 9591 8,8 (0,6) 43,4 (8,3) 3,2 (2,0

Clase social | 11950 8,4 (0,5) <0.0001 38,6 (7,5) <0.0001 2,5(1,8) <0.0001
Clase social Il 36590 8,5(0,6) 39,0 (7,9) 2,6 (2,0)

Clase social lll 197521 8,5 (0,6) 39,4 (8,7) 2,6 (2,1)

No fumadores 163920 8,5(0,6) 0.435 39,3 (8,6) 0.087 2,6 (2,1) <0.0001
Fumadores 82141 8,5 (0,6) 39,3 (8,6) 2,6 (2,2

Bajo peso 2448 8,1(0,5) <0.0001 24,5 (1,6) <0.0001 1,6 (1,1) <0.0001
Normopeso 93186 8,3 (0,5) 32,2 (3,1) 1,9(1,4)

Sobrepeso 48245 8,6 (0,6) 39,9 (3,7) 2,7(2,0)

Obesidad 102182 8,8 (0,6) 52,2 (7,0) 3,8(2,8)
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Tabla llla: Prevalencia de valores altos de escalas que valoran el riesgo de resistencia a la insulina seguin variables sociodemogréficas, consumo de tabaco e IMC en mujeres.

Mujeres TyG index alto

n % (IC 95%) p
18-29 aios 35617 6,3 (6,2-6,5) <0.0001
30-39 afos 51115 8,4 (8,4-8,4)
40-49 anos 51017 12,9 (12,9-12,9)
50-59 afos 28951 23,2 (23,0-23,4)
60-69 anos 5582 29,8 (29,2-30,4)
Clase social | 11894 7,9 (7,4-7,9) <0.0001
Clase social Il 40266 10,9 (10,8-11,0)
Clase social lll 120122 13,4 (13,4-13,4)
No fumadores 115727 12,56 (12,5-12,5) 0.262
Fumadores 56555 12,5 (12,5-12,5)
Bajo peso 5768 3,7 (8,1-4,3) <0.0001
Normopeso 91309 6,1 (6,1-6,1)
Sobrepeso 47032 15,9 (15,7-16,1)
Obesidad 28173 29,2 (28,8-29,6)
Total 172282 12,5 (12,5-12,5)

METS-IR alto TG/HDL alto
% (IC 95%) p % (IC 95%) p
3 8(3,7-3,9) <0.0001 3,3 (3,2-3,4) <0.0001
7 (5,7-5,7) 4.8 (4,8-4,8)
2(7,2-7,2) 7,6 (7,6-7,6)
9(8,7-9,1) 13,2 (13,0-13,4)
1o 0(9,4-10,6) 16,2 (15,6-16,8)
4(2,9-3,9) <0.0001 4 4 (3,9-4,9) <0.0001
4 (4,3-4,5) 3(6,2-6,4)
4(7,4-7,4) 6 (7,6-7,6)
5 (6,5-6,5) 0.338 1(7,1-7,1) 0.427
5 (6,5-6,5) 1(7,1-7,1)
0 (0,0-0,0) <0.0001 6(1,1-2,1) <0.0001
0(0,0-0,0) 8(2,8-2,8)
0,1 (0,1-0,1) 8,8 8,7-8,9)
39,1 (38,7-39,5) 19,1 (18,7-19,5)
6,4 (6,4-6,4) 71 (71-7,1)

Tabla lllb: Prevalencia de valores altos de escalas que valoran el riesgo de resistencia a la insulina segun variables sociodemograficas, consumo de tabaco e IMC en hombres.

Hombres TyG index alto

n % (IC 95%) p
18-29 afos 46215 10,7 (10,6-10,8) <0.0001
30-39 afos 67798 21,9 (21,9-21,9)
40-49 anos 73935 32,1 (32,1-32,1)
50-59 afos 48522 39,9 (39,8-40,0)
60-69 anos 9591 45,7 (45,1-46,3)
Clase social | 11950 24,1 (23,6-24,6) <0.0001
Clase social Il 36590 25,9 (25,6-26,2)
Clase social lll 197521 27,8 (27,8-27,8)
No fumadores 163920 27,3 (27,3-27,3) 0.191
Fumadores 82141 27,4 (27,4-27,4)
Bajo peso 2448 7,3 (6,0-8,6) <0.0001
Normopeso 93186 13,3 (13,3-13,3)
Sobrepeso 48245 23,3 (23,2-23,4)
Obesidad 102182 64,0 (64,0-64,0)
Total 246061 27,3 (27,3-27,3)

Nos interesa valorar como el IMC puede predecir la
aparicion de valores elevados de las tres escalas de
riesgo de RI, para ello se calculan las curvas ROC,
determinado el area debajo de la curva y los puntos
de corte con sus respectivos niveles de sensibilidad,
especificidad e indice Youden.

METS-IR alto TG/HDL alto
% (IC 95%) p % (IC 95%) p
4,9 (4,8-5,0) <0.0001 11,0 (10,9-11,1) <0.0001
8,4 (8,4-8,4) 21,9 (21,9-21,9)
13,2 (13,2-13,2) 31,3(31,3-31,3)
17,4 (17,3-17,5) 38,1 (38,0-38,2)
19,6 (19,0-20,2) 42,6 (42,0-43,2)
8,1(7,6-8,6) <0.0001 23,7 (23,2-24,2) <0.0001
9,5(9,2-9,8) 25,4 (25,1-25,7)
12,0 (12,0-12,0) 27,1 (27,1-27,1)
11,5 (11,5-11,5) 0.125 26,6 (26,6-26,6) 0.117
11,3 (11,3-11,3) 26,8 (26,8-26,8)
0,0 (0,0-0,0) <0.0001 6,2 (5,2-7,4) <0.0001
0,0 (0,0-0,0) 11,6 (11,6-11,6)
2,1(2,0-2,2) 60,2 (60,1-60,3)
26,5 (26,5-26,5) 25,1 (25,1-25,1)
11,4 (11,4-11,4) 26,7 (26,7-26,7)

El METS-IR es el indicador que presenta mejor valor
predictivo con un area debajo de la curva muy elevada
(0,983 IC 95% 0,982-0,984), mientras que tanto el TyG
index como el indice triglicéridos/HDL presentan areas
debajo de la curva algo inferiores. Los datos completos
se encuentran en la tabla IV vy figura 2.

Tabla IV: Curvas ROC de IMC para los diferentes indicadores de resistencia a la insulina altos.

Area debajo curva Punto de corte

METS-IR alto 0,988 (0,982-0,984) 30
TyG index alto 0,720 (0,718-0,722) 26,5
TG/HDL alto 0,742 (0,740-0,744) 26,5

Figura 2: Curvas ROC de IMC para los diferentes indicadores de resistencia a la insulina altos.
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En el andlisis multivariante mediante regresion logistica
binaria con el modelo de Wald se establecen como
covariables todas aquellas variables que presentaron
diferencias estadisticamente significativas en los anélisis
bivariantes, es decir edad a partir de 50 anos, clase
social Il 'y lll, sexo masculino, fumadores y personas
obesas segun el IMC.

Entre los resultados mas interesantes que encontramos
en este andlisis podriamos destacar que todas las

Tabla V: Anélisis multivariante mediante regresion logistica binaria.

covariables han mostrado incrementar el riesgo de
presentar valores alto de las tres escalas de Rl

La covariable que mas incrementa el riesgo con las tes
escalas es la obesidad, siendo el efecto especialmente
notable cuando se emplea la escala METS-IR (OR
310,28 1C 95% 291,62-330,03). La variable que tiene
un menor efecto es el tabaco ya que las OR superan por
poco el valor de 1. Todos los datos se pueden consultar
enlatablaVy en la figura 3.

METS-IR alto TG/HDL alto TyG alto
OR (IC 95%) P OR (IC 95%) P OR (IC 95%) p
> 50 afios 1,35 (1,31-1,40) <0.0001 2,00 (1,97-2,04) <0.0001 2,27 (2,23-2,31) <0.0001
Clase social lI-1ll 1,25 (1,16-1,34) <0.0001 1,19 (1,14-1,23) <0.0001 1,25 (1,20-1,29) <0.0001
Hombres 2,06 (2,00-2,13) <0.0001 4,98 (4,88-5,09) <0.0001 2,63 (2,58-2,67) <0.0001
Fumadores 1,02 (1,00-1,05) 0.048 1,08 (1,02-1,05) 0.040 1,02 (1,01-1,04) 0.041
Obesidad 310,283 (291,62-330,03) <0.0001 4,27 (4,19-4,35) <0.0001 3,39 (3,33-3,45) <0.0001
Figura 3: Andlisis multivariante mediante regresion logistica binaria.
METS-IR alto TG/HDL alto TyG index alto
Obesidad HH 310,23 (201,62-330,03) Obesidad - § 498488509 Obesidad § 3390333345
Fumadores 1,02 (1,00-1,05) Fumadores - I 1,03 (1,02-1,05) Fumadores I 1,02 (1,01-1,04)
Hombres- 2,06 (2,00-2,13) Hombres - b 127419435 Hombres | 2630258267
Clase social ll-lll 1,25 (1,16-1,34) Clase social lI-ll1H I 1,19 (1,14-1,23) Clase social lI-lll l 1,25 (1,20-1,29)
>=50 afios 1,35 (1,31-1,40) >=50 afios | | 2.00(1.97-2,04) >=50 afios b 227023231
0 100 200 300 400 o 2 4 6 0 1 2 3 4

OR (IC 95%)

Interesa también conocer el grado de correlacion vy
de concordancia de las tres escalas de Rl, para ello
empleamos el coeficiente de correlacion de Pearsony la
escala de concordancia kappa de Cohen.

Observamos que el grado de correlacion es muy
bueno con la escala de Landis y Koch12 entre TyG
index y triglicéridos/HDL y aceptable entre METS-IR y
las otras dos escalas. Los resultados se pueden ver en
la tabla VI.

OR (IC 95%)

OR (IC 95%)

Cuando determinamos la concordancia entre las tres
escalas vemos que los valores del indice kappa de
Cohen oscilan entre 0,281 (METS-IR y TyG index),
0,328 (METS-IR v triglicéridos/HDL) v 0,759 (TyG index
y triglicéridos/HDL).

En base a los resultados obtenidos en los diferentes
analisis realizados podemos establecer un perfil de persona
de alto riesgo para padecer Rl: Varon de 50 o mas anos,
perteneciente a la clase social Il o lll, obeso y fumador.

Tabla VI: Coeficiente de correlacion de Pearson entre las diferentes escalas de resistencia a la insulina.

IATGHDL

IATGHDL Correlacion de Pearson 1

Sig. (bilateral)

N 418343
TyGindex Correlacion de Pearson ,820

Sig. (bilateral) ,000

N 418343
METSIR Correlacién de Pearson ,537**

Sig. (bilateral) ,000

N 418343

** |La correlacion es significativa en el nivel 0,01 (bilateral).

Correlaciones

TyGindex METSIR
,820* 537+
,000 ,000
418343 418343

1 ,566™
,000
418343 418343
,566** 1
,000
418343 418343
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Discusion

La prevalencia de riesgo alto de Rl gue hemos encontrado
varfa segun la escala que se aplique, oscilando entre el
6,4% vy el 12,6% en las mujeres y entre el 11,4% v el
27,3% en los hombres. Todas las variables analizadas
incrementan el riesgo de aparicion de Rl con las tres
escalas, siendo la obesidad la que muestra un efecto
mayor. El grado de correlacion y de concordancia entre
las tres escalas es muy varlable observandose los
mejores resultados entre TyG index v triglicéridos/HDL.

En nuestro estudio las personas de las clases sociales
menos favorecidas presentan mayor prevalencia de Rl
este resultado se observa también en varios trabajos,
asi Volaco™ en una revision sistematica encontro
que el nivel socioecondmico mas bajo se asociaba
a implicaciones metabdlicas que estan relacionadas
con la resistencia a la insulina y posiblemente también
puede interferir con la capacidad de las células beta
para secretar insulina y cambiar la microbiota intestinal,
aumentando adn més el riesgo futuro de desarrollar
diabetes. Kyrou™ también encontrd esa asociacion
entre bajo nivel socioecondémico vy Rl.

En sentido contrario a lo obtenido por nosotros Paudel'™
en un estudio realizado en casi 2000 personas de Nepal
encontrd que los individuos con estudios superiores, con
un empleo remunerado v perteneciente a grupos étnicos
favorecidos tenian mas probabilidades de padecer RI.

Nosotros hemos encontrado que a medida que aumenta
la edad se produce un incremento en la prevalencia
de la Rl, esto mismo se ha observado en un estudio
realizado por Pucci’® en el afio 2017. También un estudio
que examinaba los efectos del envejecimiento en la
regulacion de la glucosa en hombres y mujeres chinos
de edad avanzada'” concluyd que el envejecimiento se
asocia con el desarrollo de resistencia a la insulina.

Nuestros resultados muestran que el consumo de tabaco
incrementa ligeramente el riesgo de presentar RI, algo
similar hemos encontrado en una revision de Mukharjee'®

En la cual el investigador identificd que la resistencia
a la insulina se produce en los fumadores debido a la
fosforilacion del sustrato del receptor de insulinal (IRST)
en la posicion Ser-636. Un estudio coreano™ realizado
en 10568 personas que empleaba el TyG index como
marcado de Rl encontré incrementos en el valor de este
indicador en las personas fumadoras si se comparaba
con las no fumadoras.

La prevalencia de Rl encontrada por nosotros es superior
en los varones algo similar a lo encontrado en un estudio
realizado en Murcia®®, sin embargo este resultado no
coincide con el estudio de Pucci’® y con un estudio
realizado en Turquia®’ donde la prevalencia en mujeres
era superior.

El incremento del IMC en nuestro trabajo se relaciona
con un aumento de la R, en este mismo sentido se
expresan diferentes autores como Demir?! o Polsky?2,

Como puntos fuertes del estudio destacariamos
el elevadisimo tamafo muestral (mas de 418000
personas), el nimero de escalas de Rl analizadas (tres)
y la gran cantidad de variables que se han tenido en
cuenta para valorar su influencia en la aparicion de Rl.
También es interesante que se haya establecido un
perfil de personas de alto riesgo de presentar Rl ya que
esto nos puede permitir a los profesionales de salud
laboral, especialmente a los de enfermeria, y a otros
profesionales sanitarios como los de atencion primaria
el establecer estrategias de prevencion y de diagndstico
precoz con el objetivo de disminuir la aparicion en
nuestra poblacion de la RI.

Como limitaciones encontramos que se ha realizado
en un area geografica concreta y en poblacion laboral
(entre 18 y 69 afios) lo que impide la extrapolacion de
los resultados a otras zonas geograficas y a la poblacion
general ya que se han excluido a las personas de menos
de 18 ay mas de 69 afios.

Conclusiones

En la aparicion de Rl pueden influir diferentes factores
entre los que podemos destacar la edad, el sexo, la
clase social, el consumo de tabaco vy la obesidad.

El poder establecer un perfil de personas con alto riesgo
de presentar Rl permitira a los profesionales de salud
laboral, principalmente a los de enfermeria, el elaborar
estrategias de prevencion y de diagndéstico precoz para
disminuir la prevalencia de Rl.
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Abstract

Background: Platelet-rich plasma (PRP) has therapeutic effects in accelerating the healing of soft tissue injuries. Due to the
side effects of the existing treatment methods in the management of complex anal fistula and the limited research in the field of
alternative therapies using new technologies, the present study was conducted to investigate the application of autologous PRP
in the treatment of anal fistula.

Methods: In this descriptive-prospective study, patients with complex anal fistula were studied. After excision of external orifice
and curettage of the tract, PRP was injected into the tract and finally the inside of the tract was filled with PRP material. After
surgery, patients underwent 1-week, 1-month, 6-month and 1-year follow-ups to evaluate their recovery status. Outcomes of this
study included success rate, recovery time, satisfaction, return to work, readmission, and recurrence.

Results: Overall, the results of the study showed that the success rate of PRP treatment in patients with complex anal fistula is
66.7%. In 16.7% of patients, the result was “continuous external discharge” and in 16.7% of patients the result was “abscess
formation after healing”. Recovery time was 24.29 (8.69) days. Rate of retun to work, satisfaction, readmission was 79.2%,
79.2% and 16.37%, respectively. Also, the recurrence rates in the first month, sixth month and first year were 16.37%, 10% and
11.1%, respectively.

Conclusion: The present study suggests that PRP treatment is associated with high success rate in the treatment of anal fistula.

Key words: Anal fistula, platelet-rich plasma.

Resumen

Antecedentes: El plasma rico en plaguetas (PRP) tiene efectos terapéuticos en la aceleracion de la curacion de las lesiones
de tejidos blandos. Debido a los efectos secundarios de los métodos de tratamiento existentes en el manejo de la fistula anal
compleja y a la limitada investigacion en el campo de las terapias alternativas con nuevas tecnologias, el presente estudio se
realizd para investigar la aplicacion del PRP autdlogo en el tratamiento de la fistula anal.

Meétodos: En este estudio descriptivo-prospectivo se estudiaron pacientes con fistula anal compleja. Tras la escision del orificio
externo vy el legrado del tracto, se inyectd PRP en el tracto y finalmente se rellend el interior del tracto con material de PRP.
Después de la cirugia, los pacientes se sometieron a seguimientos de 1 semana, 1 mes, 6 meses y 1 aflo para evaluar su estado
de recuperacion. Los resultados de este estudio incluyeron la tasa de éxito, el tiempo de recuperacion, la satisfaccion, la vuelta
al trabajo, el reingreso v la recidiva.

Resultados: En general, los resultados del estudio mostraron que la tasa de éxito del tratamiento con PRP en pacientes con
fistula anal compleja es del 66,7%. En el 16,7% de los pacientes, el resultado fue “secrecion externa continua” y en el 16,7% de
los pacientes el resultado fue “formacion de abscesos después de la curacion”. El tiempo de recuperacion fue de 24,29 (8,69)
dias. La tasa de retorno al trabajo, satisfaccion y readmision fue del 79,2%, 79,2% y 16,37%, respectivamente. Asimismo, las
tasas de recidiva en el primer mes, el sexto mes y el primer afio fueron del 16,37%, el 10% vy el 11,1%, respectivamente.
Conclusion: El presente estudio sugiere que el tratamiento con PRP se asocia con una alta tasa de éxito en el tratamiento de
la fistula anal.

Palabras clave: Fistula anal; Plasma rico en plaquetas.
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Introduction

Anal sepsis is one of the most common benign anorectal
diseases managed by surgeons. Of all patients who
present with perianal abscess, up to 65% will develop
a chronic or recurrent anal fistula. Operative intervention
remains the only effective modality to treat this condition.
Although the principal goal of treatment is to eradicate the
fistula, it is also important to preserve anal continence,
minimize postoperative complications, and decrease risk
of recurrence.

Surgical therapy is the main method used to treat anal
fistula. The best treatment criterion is to eradicate the
infected lesion, ensure sufficient drainage, and promote
the closure of the fistula, while minimizing damage to the
anal sphincter. The integrity of the internal anal sphincter
(IAS) and external anal sphincter (EAS) is the most
important guarantee for keeping normal anal function of
patients’?,

Anal fistula refers to a duct between the perianal skin and
the anorectal canal, a common surgical problem usually
occurring after the treatment of perianal abscesses.
Continuous discharge of pus, pain, itching, as well as
contamination of underwear are among its significant
characteristics’?.  Fistula treatment options include
fistulotomy, fistulectomy (with or without sphincteroplasty
surgery), endorectal advancement flap, anocutaneous
advancement flap, fistula plug, fibrin glue injection,
Fistula-tract Laser Closure (FiLaC) and (LIFT)**. One of
new treatment options in this field is blood-derivatives-
based methods. One of the significant blood derivatives
of this bioactive substance is Platelet-Rich Plasma (PRP),
with more than 20 growth factors and other protein
molecules such as binding molecules and chemokines
involved in processes like proliferation, differentiation, as
well as cell regeneration®. The PRP potentials such as
its therapeutic ability depend on the amount of growth
factors it has. With the addition of certain activating
agents like thrombin and calcium chloride that induce
and stimulate the growth factors release from granules
Alpha’s in PRP, the platelets collected in PRP start
secreting growth factors'. Platelets existing in PRP
enhance the level of growth factors in the environment
by secreting these factors in this environment®. Growth
factors perform as a mitogen cell division stimulant in
cells like endothelial cells and fibroblast cells, initiating
the angiogenesis processes, as well as differentiation
and proliferation of fibroblasts. Moreover, growth factors
regulate collagen synthesis besides promoting cell
proliferation as well as cell differentiation processes’.
More than 95% of the synthesized growth factors are
released in an explosive process during the first hours
after activation. Given the impacts of platelet-enriched
plasma on acceleration of healing the soft tissue injuries
in addition to its autologous nature (prepared from the
patient's own blood), the treatment cost is reduced,

and it is time-effective for the surgeon and the patient®.
Hence, given the complications of therapeutic methods
for anal fistula beside the limited research on alternative
therapies through new technologies, the current study
was performed to investigate the use of autologous PRP
in the anal fistula treatment.

Materials and Methods

Patient Population

This was a descriptive-prospective study performed
on patients with complex anal fistula referring to
Shahid Beheshti University of Medical Sciences from
2019 to 2020.

Inclusion criteria were age between 18 and 80 years and
diagnosis of high trans sphincteric fistula.

Exclusion criteria were patients with ASA score 4,
inflansnmatory bowel disease, fistula with multiple tracts or
active perianal sepsis, lower and middle intrasphincteric
fistula, as well as pregnant and lactating patients.

This study was approved by the Ethics Committee of
Shahid Beheshti University of Medical Sciences, Tehran,
Iran and registered with the protocol number “IR.SBMU.
MSP.REC.1398.566".

After obtaining the patient's consent, preparation of PRP
was the first step. In autologous PRP preparation, 30
cc of patient's whole blood was sampled on the day of
treatment. Blood coagulation and secretion of platelet
granules were controlled by addition of an anticoagulant
like dextrose citrate. The whole blood sample was
centrifuged (850G) at a constant speed to form three
different layers by means of a two-stage centrifuge or
by double spin method. The lower layer contained red
blood cells; the middle layer has white blood cells, while
the upper layer contains plasma-soluble platelets. In the
second round of the centrifuge (1200G), the upper and
middle layers were then removed and centrifuged. The
obtained solution contained pellet platelets. Moreover,
the pellet was re-dissolved in plasma in order to reach a
volume of 12 cc, with its final volume depended on the
volume needed for treatment.

Prior to the operation, the patient was recommended
to use four Bisacodyl suppositories the day before
surgery. After spinal anesthesia and in lithotomy position
anoscopy was performed by colorectal surgeon. After
accurate determination of the internal orifice, main tract
and the external orifice, the external orifice and a part of
the tract at the ischioanal fossa was excised, followed by
the curettage of the trans sphincteicr tract. The internal
orifice was closed by Vicryl suture 2/0 Subsequently,
PRP was injected into the tract; and finally the tract was
filed with PRP material.
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Outcomes

A questionnaire including age, sex, type of fistula, and
treatment methods was data collection tool.

Patients underwent follow-ups of 1 week, 1 month, 6
months, and 1 year after surgery in order to assess their
recovery status. The studied outcomes in this review
included intensity of pain (based on VAS), success
rate, recovery time (days), satisfaction of patient with
treatment, return to work, readmission, and recurrence.

Statistical Analysis

All registered data were analyzed using SPSS software
version 20 for Windows (SPSS, Chicago, IL). For
descriptive statistics, the Mean + SD index was used for
quantitative variables with normal distribution.

Sampling

The census method was used as the sampling method
and all patients with perianal fistula with an age range of 18-
80 years referring to hospitals affiliated to Shahid Beheshti
University of Medical Sciences over the years 2019-2020
were investigated considering the exclusion criteria.

Result

In total, 24 patients with perianal fistula were included in
the study and treated with PRP. Among these, (66.7%)
16 patients were male and (33.3%) 8 patients were
female. The mean age of the patients was 41.66+11.99

years with a minimum age of 22 and a maximum age
of 60 years.

The results of the study on the Mean pain severity one
week after surgery, postoperative recovery time (days)
are shown in table I.

The results of the study on the frequency distribution
of response to ftreatment, return to work, patient
satisfaction with treatment, postoperative readmission,
recurrence in the first month, sixth month and first year
are shown in table II.

Discussion

Several; developments have been occurred in medical
sciences, particularly in the management of diseases®'®,
Fistula surgery remains a matter for colorectal surgeons
and an exhausting process for patients with impaired
quality of life. Simple fistula is treated usually by fistulotomy,
that provides healing for about 90% of patients with
low risk of incontinence. The main problem lies in the
treatment of complex perianal fistula, as fistulotomy
represents an unacceptable risk of incontinence in these
patients.

Platelet a-granules contain mitogenic and chemotactic
growth factors (GF) and associated healing molecules in an
inactive form, important in wound healing, such as platelet-

Table I: Mean pain severity one week after surgery & postoperative recovery time in patients.

Variables Minimum
Pain severity one week after surgery 2
Postoperative recovery time(days) 10

Maximum Mean Standard deviation
8 4.7 1.58
40 24.29 8.69

Table Il: frequency distribution of response to treatment, retum to work, patient satisfaction with treatment, postoperative readmission, recurrence in the first month, sixth

month and first year.

Variables

Response to treatment

Improved without abscess formation
Continuous external discharge
Abscess formation after healing

Return to work
have no
have

Patient satisfaction
have no
have

Postoperative readmission
have
have no

Recurrence in the first month
have
have no

Recurrence in the sixth month
have
have no

Recurrence in the first year
have
have no

Frequency Percent
16 66.7%
4 16.7%
4 16.7%
5 20.8%
19 79.2%
5 20.8%
19 79.2%
4 16.3%
20 83.3%
4 16.3%
20 83.3%
2 10%
18 90%
2 11.1%
16 88.9%
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derived growth factor (PDGF), transforming growth factors
B1,B2, B3, platelet-derived angiogenesis factor, insulin-like
growth factor 1, platelet factor 4 (PF-4), epidermal growth
factor, epithelial cell grow factor, vascular endothelial cell
growth factor (VEGF), basic fibroblast growth factor and
others cytokines. During normal wound healing, trapped
platelets become activated and degranulate, resulting
in releasing of a-granule content. The secreted growth
factors immediately bind to the external surface of cell
membranes in the wound via transmembrane receptors
in mesenchymal stem cells, osteoblasts, fibroblasts,
endothelial cells, and epidermal cells.

This work aimed to evaluate the effect of the use PRP
in when it is used as adjunct in the treatment of high
perianal fistula.

In 2019, a randomized, double-blind clinical trial was
performed by de la Portilla et al. in order to compare the
clinical implications of using autologous PRP vs. fibrin
glue in treating cryptoglandular anal fistula. Patients were
clinically and endoscopically assessed at 1 week, and 3,
6, and 12 months after operation. The main outcome of
this study included the rate of fistula recovery (complete,
partial, and no improvement) while the secondary
outcomes were fistula recurrence, fecal status, quality of
life (QoL), and pain. Out of 56 patients enrolled in the
present study, 32 were assigned to the PRP group and
24 1o the fibrin glue group. The results revealed the overall
improvement rate of 71% in the PRP group and 58.3%
in the fibrin glue group. In the PRP group, the complete
and partial recovery rates were 48.4% and 22.6%, and
they were 41.7% and 16.7% in the fibrin glue group.
The rate of pain and thus the QoL in the PRP group was
significantly better. All complications were minor and no
adverse effects were seen in the fecal status'’. In 2021,
Madbouly et al. performed a prospective trial examining
the effect of PRP on the treatment of transsphincteric
fistula. In the present study, patients with a transsphincteric
fistula that involved more than 50% of their anal sphincter
were included. They were randomly assigned to two
groups of Ligation of Intersphincteric fistula tract (LIFT)
with and without PRP. Each group included 49 patients.
The complete closure of the fistula and the time needed
for recovery were the main outcomes of this study. Forty-
two patients in the PRP group and 32 patients in the
group without PRP showed complete recovery of fistula,
with a significant difference between the two groups. In
the PRP group, the mean postoperative recovery time
was significantly shorter (15.7 days) compared to that in
the group without PRP (21.6 days). Four patients in the

PRP group and three in the group without PRP exhibited
one-year recurrence. In the PRP group and on days 1
and 7 after surgery, pain was better, like QoL rate one
month after surgery'™. Moreno-Serrano et al. (2016)
investigated the effect of PRP on the recovery of complex
anal fistulas. This study was performed from 2011 to
2013. Its outcomes included fistula recovery, treatment
complications, as well as QoL Twenty-three patients (12
men and 11 women) were included in the present study
and followed up for at least 12 months, two of whom
were excluded from the study. Seventeen out of the
remaining 21 patients had low fistulas. In this research,
the success rate of treatment was 62%. No patient
experienced incontinence after treatment. The QoL
improved in all patients except two of them'®. In 2019, a
study was performed by Orban et al. in order to assess
the impact of PRP on the treatment of high anal fistula.
Their prospective study was conducted on patients with
fistula from 2016 to 2019, in which nine males and seven
females were included. The success rate was 75%, i.e.
twelve patients completely recovered with no recurrence
while two patients developed postoperative abscess and
two patients experienced continuous discharge from the
surgery site?,

In our study, we used autologous platelet rich plasma
as adjunct in the treatment of high perianal fistula and
obtained cure rates of66/7%. As regard incontinence,
our study we had no case develop fecal incomitance.

Conclusion

Overall, the results of the present study showed that
the use of PRP is associated with high success in the
treatment of high perianal fistula; without affection of
fecal continence. Therefore, the use of this treatment is
recommended in the treatment of anal fistula.
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Abstract

Background: The anterior cruciate ligament (ACL) consists of two functional bundles, the anteromedial bundle, and the
posterolateral bundle. Furthermore, these bundles work synergistically to provide knee anteroposterior and rotational stability.
ACL injury causes reduce the function, balance, and destruction of the knee joint. This review was performed to describe current
information on anterior cruciate ligament reconstruction and its effect on activities of athletes and non-athletes as well as express
the difference between “single-bundle” and “double-bundle”.

Methods: Different databases were checked and analyzed to wrote this review.

Results: Anterior cruciate ligament injury is common among athletes and even non-athletes. Because of the prevalence of
ACL rupture, the reconstruction of the anterior cruciate ligament is one of the most frequently performed orthopedic surgeries.
Reconstruction of the anterior cruciate ligament has evolved significantly over the past 40 years. Reconstruction of ACL in the
double-bundle technique is advocated more closely restore the function of the native ligament than the conventional single-bundle
technique. Previous research has shown that double-bundle anterior cruciate ligament replacement has a considerable advantage
in anterior and rotational stability when compared to single-bundle anterior cruciate ligament restoration. However, because to
the difficulty of the double-bundle, most surgeons consider the single-bundle to be the preferable method of ACL reconstruction.
Conclusion: ACL Injuries in athletes were extensively studied, however many ACL lesions are seen in non-athletes as a result of
low-grade recreational activities which is not well addressed. Because performing the appropriate method of the anterior cruciate
ligament reconstruction will be related to the continuation of activities and the life quality of individuals.

Key words: ACL reconstruction, athletes, single-bundle, double-bundle.

Resumen

Antecedentes: El ligamento cruzado anterior (LCA) consta de dos haces funcionales, el haz anteromedial y el haz posterolateral.
Ademés, estos haces trabajan de forma sinérgica para proporcionar estabilidad anteroposterior y rotacional a la rodilla. Las
lesiones del LCA reducen la funcién, el equilibrio y la destruccion de la articulacion de la rodilla. Esta revision se realizd para
describir la informacion actual sobre la reconstruccion del ligamento cruzado anterior y su efecto en las actividades de los atletas
y los no atletas, asi como para expresar la diferencia entre el *haz simple” y el *haz doble”.

Métodos: Se revisaron y analizaron diferentes bases de datos para redactar esta revision.

Resultados: La lesion del ligamento cruzado anterior es comun entre los atletas e incluso entre los no atletas. Debido a la
prevalencia de la rotura del LCA, la reconstruccion del ligamento cruzado anterior es una de las ciruglas ortopédicas mas
frecuentes. La reconstruccion del ligamento cruzado anterior ha evolucionado considerablemente en los Ultimos 40 afos. Se
defiende que la reconstruccion del LCA con la técnica de doble haz restablece mas estrechamente la funcion del ligamento
nativo que la técnica convencional de un solo haz. Investigaciones anteriores han demostrado que la sustitucion del ligamento
cruzado anterior con doble haz tiene una ventaja considerable en cuanto a la estabilidad anterior y rotacional en comparacion con
la restauracion del ligamento cruzado anterior con un solo haz. Sin embargo, debido a la dificultad del doble haz, la mayoria de
los cirujanos consideran gue el haz Unico es el método preferible para la reconstruccion del LCA.

Conclusion: Las lesiones del LCA en los atletas fueron ampliamente estudiadas, sin embargo, muchas lesiones del LCA se
ven en los no atletas como resultado de actividades recreativas de bajo grado que no se aborda bien. Porque realizar el método
adecuado de la reconstruccion del ligamento cruzado anterior estara relacionado con la continuacion de las actividades v la
calidad de vida de los individuos.

Palabras clave: Reconstruccion del LCA, deportistas, ligamento simple, ligamento doble.
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Introduction

One of the most important knee stabilizing ligaments
is the anterior cruciate ligament'. The anterior cruciate
ligament (ACL) helps maintain dynamic-static stability
and knee joint coordination. ACL injury has a severe
effect on knee mobility and balance?. This injury causes
effective sensory feedback in the injured knee which can
reduce the function and balance of knee joint®, Among
the joint injuries associated with sports movements, the
knee accounts for about 10-25 % of all injuries, and
among knee injuries, about 45% are related to ligament
injuries*. ACL injury is common among athletes and even
non-athletes, to the extent that one in 3,000 people
in the United States suffers from ACL injury annually®.
ACL injury, is one of the most devastating orthopedic
diseases, which can result in a lot of time lost from sport®.

Because of the prevalence of ACL injuries, ACL
reconstruction is one of the most frequently performed
orthopedic surgeries”®. Surgical procedures conducted
to reconstruct ACL are usually “single-bundled” or
‘double-bundied”. In general, anterior cruciate ligament
reconstruction using the appropriate method was
associated with the continuation of activities and the life
quality of patients.

Therefore, our goals in this paper are to provide a brief
overview of describe current information on anterior
cruciate ligament reconstruction and its effect on
activities of athletes and non-athletes, as well as express
the difference between “single bundle” and “double
bundle” technigue. We performed the literature review
within the PubMed database using the keywords: “ACL
Reconstruction, Athletes, Single-Bundle, Double-Bundle”
with dates from 2000 to 2021, This paper describes the
complications of anterior cruciate ligament injuries and
provides an overview of the ACL reconstructiontechnigue.
We then present a review on the reconstruction of ACL
in athletes and non-athletes as well as a comparison
of the single-bundled and double-bundled as surgical
procedures performed to reconstruct the ACL.

ACL injuries

ACL is one of the most important elements to stabilize
the knee and is vital for the stability of the knee joint
during running and sports activities. ACL consists of two
major functional bundles, the smaller anteromedial (AM)
and the larger posterolateral (PL) bundle. When the knee
is extended, the PL bundle is tight, and the AM bundle
is quite lax. As the knee is flexed, the AM bundle is tight,
and the PL bundle is relax (Figure 1&2). With the knee
flexed the AM bundle is the primary resistance against
the anterior translation of the tibia, while the bulky PL
bundle tends to stabilize the knee near full extension,
particularly against rotation®1°,

ACL injuries are among the most frequent knee ligament

injuries in the world with an incidence of 8 per 100,000
cases per year'"'®, The most affected are between 15
and 25 years old and athletes.

Regarding the low average of age in the Iranian
population, the frequency of ACL tear is high, but there is
no accurate estimate of this injury in lran16. In the United
States, about 200,000 ACL tear occurs per year'”
Tears of this ligament are linked to knee instability and
other ligament injuries. Long-term effects from ACL
injury include meniscus tears and articular cartilage
degradation. As a result, in the majority of cases, ACL
rupture necessitates ligament reconstruction surgery.
Because of the operation and subsequent complications,
the athlete must take at least six months off from their
major sports activity.

Figure 1: Anterior cruciate ligament injury.

Thighbone (femur)

Anterior cruciate
ligament (ACL)

Shinbone (tibia)

ACL injury

Figure 2: AM and PI bundles of Acl in extension and flexion*.

In Knee Extension In Knee Flexion

PLB is Taut. AMB is Taut.

PLB is slack
(loosen).

* Retrieved from: https://physio-study.com/anterior-cruciate-ligament-anatomy-
biomechanics/#more-2031
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ACL reconstruction

ACL reconstruction has significantly evolved over
the past 40 years with debate regarding the timing of
reconstruction’, The surgery method is the common
treatment for athletes because it restores stability and
limits the potential for progressive degeneration and
instability of the knee.

Early surgery may facilitate back to work or sporting;
conversely, delayed reconstruction of ACL can be
associated with delayed early rehabilitation due to
increased muscle atrophy and reduced strength?!.
There is no consensus on the optimal time to perform
ACL reconstruction surgery?®. Early studies have
recommended that early reconstruction may facilitate
an early return to work but may increase the incidence
of post-operative complications®, Smith et al., (2010)
in a study entitled 'Early versus delayed surgery for
ACL reconstruction: a systematic review and meta-
analysis’ based on the current literature found there
was no difference in clinical outcome among the
patients who underwent early compared with delayed
ACL reconstruction??, Although in a survey of 101
consultant orthopedic surgeons, 81% reported that they
considered the ideal time span from injury to operation
to be between 1 and 6 months?, Probably early surgical
intervention during the initial weeks post-injury resulted in
restoring tibiofemoral stability that can minimize the risk
of further meniscal injury which may be associated with
degenerative joint changes?®. On the other hand, some
research suggest that delaying surgical intervention
potentially reduce the incidence of post-operative
arthrofibrosis in terms of the optimization of pre-operative
knee range of motion and recovery of surrounding soft
tissues from the initial injury?®.

ACL reconstruction in athletes and non-athletes
Previous studies showed that physical activity is the
most common risk factor for ACL injuries in young
people. Today, public health guidance programs strongly
recommend regular physical activity to improve health
and reduce the risk of chronic disease. Therefore, the
number of athletes is rapidly increasing®’. As a result,
the risk of ACL injury is increased, and such injuries now
involve significant amounts of public health costs?®. A
descriptive study of communities can identify people at
risk in society, identify harmful situations and mechanisms,
and help intervention programs to mitigate these harms.
It is demonstrated that ACL injuries are one of the most
frequent types of sports injury?®. Although the need for
reconstruction of ACL in athletes is explicit; however,
there are some differences of opinion on managing ACL
injuries iN non-athlete persons®. Injuries of the ACL in
athletes were studied extensively in orthopedic sports
medicine, however many ACL lesions are seen in non-
athletes as a result of accidents or low-grade recreational
activities, which is not well addressed®',

Reconstruction of ACL is readily offered to athletes,
whereas this treatment is sometimes conservatively for
non-athletes®, The treatment of injuries of the ACL in
athletes was widely performed. But, the outcome of non-
operative management in the general population was
neglected.

Many ACL injuries in non-athletes may be lost in terms
of the conservative management, assuming that non-
athletes do not have a significant degree of instability. In
fact, there may be a high rate of instability and meniscus
injuries in non-athletes.

Double-bundle versus single-bundie

Early reports of ACL reconstruction were first published
30 vyears ago®. Surgical procedures performed to
reconstruct the ACL are usually “single-bundled” or
‘double-bundled™®,  The single-bundled is widely
accepted as the standard surgical option to reconstruct
ACL injuries. The single bundled is effective in restoring
anterior stability and has favorable postoperative clinical
results. However, several studies have linked the single-
bundled method to an increased risk of osteoarthritis
and rotational instability problems. The focus of
advances in ACL reconstructive techniques is to reduce
these complications. Therefore, double blinded ACL
reconstruction is considered by many surgeons as an
attractive option®*,

The technique of replicating the complex anatomy of
ACL in a double-bundle technique was first described in
1983%, Then, many technical variations of the procedure
were added in recent decades (Figure 3).

Figure 3: Single vs. double bundle technique®.

ACL reconstruction techniques

, V7 4
Double Bundle

Single Bundle

However, the literature review showed that most of the
methods of ACL reconstruction focused on using a
single bundle so that various single-bundle techniques
have still dominated during the past years. Although this
technique has high success rates but 30% of patients
experience persistent knee pain or instability®’.

Double bundle and single bundle techniques could be
compared from various aspects. Different studies have
evaluated the return to the preinjury level according to the
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Lysholm score, the functionality of the knee according
to  Subjective International Knee Documentation
Committee  (KDC) score, active reincorporation,
anteroposterior and rotational stability, development of
osteoarthritis, and graft rupture.

Anterior and rotational stability in ACL reconstruction is
very important as it may be correlated with the risk of
meniscus and cartilage injury, as well as graft rupture and
osteoarthritis changes®. Some research showed that
single- bundle and double bundle surgery provide anterior
stability as these two techniques could closely imitate
AMB in ACL reconstruction, and there is no significant
difference between these two technigues in this regard*®
However, there are some concemns regarding the failure
of single bundle technique to provide adequate rotational
stability in the knee*'. To improve rotational stability,
surgical procedures in “double bundles” were modified
to reconstruct not only the anteromedial bundle but also
the posterolateral bundle*?, Therefore, the reconstruction
of ACL using Double-bundle method was developed
to reconstruct both the anteromedial and posterolateral
bundles. Theoretically, the double bundle technique
reconstructed PLB, in addition to AMB, which functions
at extension and contributed more to rotational stability.
Some studies have revealed improving in rotational
stability for double-bundle reconstruction compared
with single-bundle*®, and Biomechanical studies show
a significant advantage in anterior and rotational stability
with double-bundle compared to single-bundle ACL
reconstruction®®, The concept behind this result is that
rotational stability increase significantly with the additional
reconstruction of the PLB when compared to a single
bundle ACL reconstruction®. However, more recent
systematic reviews and meta-analysis show that there
was no significant difference between the double-bundle
and single-bundle techniques in rotational stability*.
An explanation for this result is that perhaps the other
peripheral structures, such as the collateral ligaments
and the muscles that cross the joint play an important
role in rotational stability**,

InN more recent systematic review and meta-analysis
study, with a total of 1707 patients, the qualitative and
quantitative analysis showed that there is no clear
difference between these two techniques in knee
function or sports incorporation and the true difference
is in the subjective assessment by the patient and not
the objective assessment*. The higher subjective feeling
of the patient in the double-bundle technique allows
the patient greater confidence in their return to physical
activities. Therefore, the evaluation of the patient and
activity levels should be considered when choosing the
double-bundle technigue.

Graft failure is another factor to consider to compare
double-bundle and single-bundle techniques. Itincreases
the individual suffering, recurrent instability, and future

economic burden®®. A meta-analysis conducted in 2018
showed that double-bundle technique has no advantage
over single bundle regarding graft failure rate. The latter
is mostly affected by other factors including new knee
trauma, infection of implanted graft, returning too soon to
pivoting sports, and radical rehabilitation programs rather
than the technique?’.

Regarding osteoarthritis changes, again most recent
meta-analysis did not show any statistically significant
difference between double-bundle and single-bundie
technique. Theoretically, single-bundle might result in
a smaller patellofemoral and tibiofemoral contact area
and greater pressures and subsequent osteoarthritis
changes*®. However, delay from the primary injury to ACL
reconstruction, concomitant injury, such as meniscal or
another ligament tear, influence osteoarthritis changes
more than the single or double technique®®*°,

In conclusion, it seems that double-bundle technique
has no significant superiority over single bundle. In one
hand, double-bundle seems to be associated with better
subjective functionality; on the other hand, probably
because of the complexity of the double-bundle, still
the single-bundle is considered the preferred choice
for most of surgeons for ACL reconstruction®®, Some
of the studies on the superiority of these reconstruction
techniques over each other have a follow-up period less
than three to five years, a follow-up period that is too
short to observe the natural history of the injured ACL
repair and the postoperative changes to the knee and
this may be a reason for the existed controversy.

Conclusion

Because of the prevalence of anterior cruciate ligament
tears, ACL reconstruction is one of the most frequently
performed  orthopedic  surgeries.  Anterior — cruciate
ligament damage is widespread in both athletes and
non-athletes, and it is poorly treated. Some clinical
data revealed that “double-bundle” surgery provided
greater anterior-posterior and rotational stability than
“single-bundle” surgery. Other studies have shown no
significant difference between a “single-bundie” and a
“‘double-bundle.” Probably because of the complexity
of the double-bundle, the single-bundle considered
the preferred choice for most of the surgeons for ACL
reconstruction. Although it seems that this choice may
have more anatomical and biomechanical reasons
related to the complexity of the surgical procedure.
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Table I: Studies on anterior cruciate ligament reconstruction.

First Author (year)

Maestro (2021)

Chen (2020)

Dong (2019)

Chowdhury (2019)

Grassi (2018)

Kay (2018)

Jarvela (2017)

Devgan (2016)

Grassi (2016)

Ambra (2016)

Middleton (2014)

Smith (2010)

Carola (2009)

Title

Subjective assessment reported by the
patients shows differences between sin-
gle-bundle and double-bundle anterior
cruciate ligament reconstruction, syste-
matic review and meta-analysis

Single-bundle  versus double-bundle
autologous anterior cruciate ligament
reconstruction: a meta-analysis of ran-
domized controlled trials at 5-year mini-
mum follow-up

Long-term results after double and sin-
gle bundle ACL reconstruction: Is there
any difference? A meta - analysis of ran-
domized controlled trials

Anterior Cruciate Ligament Reconstruc-
tion Using Autologous Hamstring Dou-
ble Bundle Graft Compared with Single
Bundle Graft Procedures

New Trends in Anterior Cruciate Liga-
ment Reconstruction: A  Systematic
Review...

Over 90 % of children and adolescents
return to sport after anterior cruciate li-
gament reconstruction...

Double-Bundle Versus Single-Bundle
Anterior Cruciate Ligament Reconstruc-
tion.

A prospective study to evaluate the clini-
co-radiological outcomes of arthrosco-
pic single bundle versus double bundle
anterior cruciate ligament reconstruction

Returning to sport after ACL reconstruc-
tion: a survey between the ltalian Socie-
ty of Knee...

Anterior cruciate ligament reconstruc-
tion: how do we perform it? ...

Anatomic anterior cruciate ligament re-
construction: a global perspective

Early versus delayed surgery for ACL
reconstruction: a systematic review and
meta-analysis

Anatomic Single- and Double-Bundle
ACL Reconstruction Flowchart

Aim
To compare the functional recovery, ac-
tive reincorporation, and anteroposterior
and rotational stability of patients under-
going ACL reconstruction using techni-
ques of simple-bundle or double-bundle

Compare the mid- to long-term outco-
me of single bundle and double bundle
ACL reconstruction concerning knee
stability, clinical function, graft failure
rate, and osteoarthritis (OA) changes.

Compare the longer-term efficacy be-
tween double-bundle and single-bundle
techniques.

Comparing the clinical and functional
outcome of autologous double bund-
le and single bundle reconstruction for
ACL injury.

Analyzing national surveys of orthopedic
surgeons on ACL reconstruction to de-
termine their preferences related to the
preferred graft

Evaluating the rate at which children and
adolescent athletes return to sporting
activities after ACL reconstruction

Evaluating the rate of graft failure, knee
stability and OA in double bundle and
single bundle ACL reconstruction at 10-
year follow-up

Compare clinical and radiological outco-
mes of arthroscopic single-bundle ver-
sus double-bundle ACL reconstruction

To survey among ltalian Society of Knee,
Arthroscopy, Sport, Cartilage and Or-
thopedic Technologies members in or-
der to evaluate their approaches to the
return to sport after ACL reconstruction

Evaluating the current trends and com-
mon practice of Brazilian orthopedic
surgeons, while selecting approaches
for ACL reconstruction surgery.

To discuss current concepts, approa-
ches, and techniques in the field of ACL
reconstruction among leading surgeons
in the field.

To determine whether ACL reconstruc-
tion should be performed acutely fo-
llowing tears.

To define anatomic ACL reconstruction
as the functional restoration of the ACL
to its native dimensions, collagen orien-
tation, and insertion sites.

Conclusion

There is no clear or significant difference
in the clinical stability and knee function
or in sports incorporation

The double bundle was not superior to
the single bundle in ACL reconstruction
regarding knee stability, clinical function,
graft failure rate, and OA changes with a
mid- to long-term follow-up

Single-bundle and double-bundle te-
chniques could yield similar efficacy.
No superiority was founded in double
bundle ACL reconstruction with a mini-
mal 5-year follow-up

Compared to single bundle the
post-operative symptoms and signs
were more improved in double bundle.
Rotational and anterior stability of the
knee was better in the double bundle
group although not significant and all
patients in our study were able to return
their activity.

Single-bundle reconstruction with ante-
romedial portal technique and suspen-
sion femoral fixation and screws fixation
for the tibia seem the preferred solution.

There is a high rate of return to sport
following ACL reconstruction in children
and adolescent. However, this is asso-
ciated with a relatively high rate of graft
tears and a similar rate of contralateral
ACL injury.

Double-bundle resulted in significantly
fewer graft failures than single-bundle.
Knee stability and OA rates were similar.

No statistically significant difference in
knee stability, knee scores, subjective
evaluations, and MRI evaluation be-
tween single- and double-bundle ACL
reconstruction

Six months was generally considered
adequate by most of the members for
the most demanding activities. The
most used criteria to allow return to
sport were manual testing.

Surgeons’ preferences for ACL recons-
truction are variable, and are influenced
by learning time and availability of tools
rather than research evidence.

The most popular graft choice is ham-
string tendon autograft. Nearly half of
the surgeons surveyed performed both
single- and double-bundle ACL recons-
tructions depending on certain criteria.

There was no difference in clinical out-
come between patients who underwent
early compared to delayed ACL recons-
truction.

A flowchart was developed that can
help orthopedic surgeons perform ana-
tomic ACL reconstruction. This flow-
chart is applicable to both single- and
double-bundle reconstruction and is
accompanied by informative tables, fi-
gures, videos, and valuable literature
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First Author (year) Title Aim Conclusion Ref
Is ACL reconstruction only for athletes? | To compare the incidence of meniscal | Both athletes and non-athletes are
and cartilage injuries in an athlete and | equally susceptible for long-term menis-
Joseph (2008) non-athlete population in relation to time | cal and cartilage injuries if ACL recons- | 29
of presentation since injury truction is not carried out early.
Prospective Randomized Comparison | To evaluate the clinical results of @ The results show a significant advanta-
of Double-Bundle Versus Single-Bundle | four-tunnel Double-Bundle ACL recons- | ge in the anterior and rotational stability
Siebold (2008) ACL Reconstruction truction for Double-Bundle ACL reconstruction | 36
compared to Single-Bundle ACL re-
construction
Jarvela (2007) Double-bundle versus single-bundle | To compare the outcomes of ACL re- | The rotational stability was significantly
ACL reconstruction... construction when using either dou- | better in the double-bundle group than
ble-bundle or single-bundle technique in the single-bundle group. In anterior | 34
stability of the knee, there was no sig-
nificant difference between the groups.
The causes and mechanisms of menis- | To establish the etiology and circum- | In an unselected general adult popula-
cal injuries in the sporting and non-spor- | stances of meniscal injuries in the gene- | tion nearly one third of meniscal injuries
Drosos (2004) ) ) ) : )
ting environment ... ral adult population occur in the course of non-sporting ac- | 33
tivities of daily living and one third in the
absence of any recognized injury.
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Resumen

La violencia interpersonal es un grave problema de la sociedad actual, las lesiones consecuencia de este tipo de violencia
afectan al area facial y bucodental, siendo los Odonto-Estomatdlogos los encargados de diagnosticar vy tratar las lesiones de
este area, sin embargo no profundizan en la situacion de violencia que causo las lesiones. Exponemos en este articulo el marco
legal que rodea al especialista ante este problema, asi como los signos de deteccion e identificacion de estos pacientes, la
exploracion oral y la realizacion del parte de lesiones. Incidiendo en la necesidad de formacion y preparacion curricular asi como
en la realizacion de cursos de formacion en este tema para la deteccion del problema, resaltando la importancia de disponer de
protocolos de actuacion.

Palabras clave: Traumatismo dental, viclencia interpersonal, protocolos, odontologia.

Abstract

Interpersonal violence is a serious problem in today's society, the injuries resulting from this type of violence affect the facial and
oral area, being the Odonto- Stomatologists in charge of diagnosing and treating injuries in this area, however they do not delve
into the situation of violence that caused the injuries. We present in this article the legal framework that surrounds the specialist
in the face of this problem, as well as the signs of detection and identification of these patients, the oral examination, and the
performance of the injury report. Influencing the need for training and curricular preparation as well as conducting training courses
on this issue to detect the problem, highlighting the importance of having action protocols.

Key words: Dental trauma, interpersonal violence, protocols, dentistry.
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Introduccion

El concepto de violencia esta sometido a distintas
interpretaciones que se rigen por los codigos sociales
culturales por lo que es dificil establecer un concepto
de violencia a nivel mundial. La OMS' define la violencia
como: El uso deliberado de la fuerza fisica o el poder, ya
sea en grado de amenaza o efectivo, contra uno mismo,
ofra persona o un grupo 0 comunidad, que cause o tenga
muchas probabilidades de causar lesiones, muerte, dafos
psicoldgicos, trastornos del desarrollo o privaciones’”.

Las estadisticas de lesiones causadas por la violencia
interpersonal son preocupantes por sus elevadas
cifras. En el ano 2000 la tasa de mortalidad atribuida
a este tipo de violencia fue de 8,8 por cada 100000
habitantes, pero es mucho mayor la incidencia de
lesiones no mortales. Todos los profesionales sanitarios
tienen la obligacion de emitir informes y partes de
lesiones ante la sospecha de casos®. La profesion
dental puede y debe detectar estas situaciones de
violencia interpersonal, ya que frecuentemente las
lesiones se centran en la region facial.

Coelho et al® estudid 790 historias clinicas de casos
de violencia con el objetivo de determinar los patrones
de lesiones provocadas por la violencia interpersonal,
concluyendo que las lesiones mas frecuentes fueron:
contusion facial vy laceracion, conmocion cerebral,
fractura dental y mandibular. En los casos debidos a
violencia urbana se dstectd contusion facial y concusion
dental en el 87,5% de los casos, laceracion facial en el
57% y fractura mandibular en el 32,5%, 1o que pone de
manifiesto la importancia de las lesiones que afectan al
area bucodental.

Las lesiones en la cabeza y en el cuello representan 65-
75 % del trauma fisico que ocurre durante los incidentes
de violencia doméstica’. Nelms et al® demostraron la gran
presencia de lesiones bucodentales con la afectacion de
lesiones en labios en el 29%, dientes fracturados en el
15%, fractura mandibular en el 7%, dientes perdidos en
el 5% vy lesiones en la lengua en el 5%. Fuera del drea
oral se constataron un 21% de lesiones faciales, 14% de
lesiones en cuello y un 3% otro tipo de lesiones.

En un estudio realizado sobre la poblacion brasilefia
victima de la violencia interpersonal, Nobrega et
al® concluyeron que la prevalencia de trauma oral-
maxilofacial fue alta, estando presente en el 46,4% de
los casos. Casi la mitad de las mujeres de este estudio
presentaron traumatismo maxilofacial, lo que centra
esta region, nuevamente, como un area importantisima
en las lesiones causadas por este tipo de violencia.
Otras investigaciones también ponen de manifiesto la
alta incidencia de traumatismos méaxilo- faciales con
especial incidencia en fracturas mandibulares como
consecuencia de violencia interpersonal”#°,

Los dentistas y otros profesionales del cuidado
dental tienen un papel particularmente relevante en la
identificacion de estos casos. Sin embargo, la falta de
formacion curricular en el tema para la identificacion y
manejo de los casos de violencia, el desconocimiento
legal, el miedo personal a la denuncia y la antigua
percepcion social de la violencia doméstica como una
cuestion familiar y que afecta a la esfera privada de los
ciudadanos hace que sea un grupo profesional que
elude el problema. Ya en 1994, la Asociacion Americana
de Escuelas de Odontologia (AADS), ahora Asociacion
Americana de Educacion Dental, aprobd una resolucion
recomendando que todos los curriculos de higiene dental
y de Odontologia incluyeran formacion sobre el maltrato.

Este articulo tiene por objetivo exponer la importancia de
la deteccion de las lesiones provocadas por la violencia
interpersonal y la necesidad de establecer protocolos de
actuacion que a fecha de hoy no estan estandarizados
para el personal sanitario de esta especialidad

Marco legal

Legislacién aplicable al odonto-estomatélogo en
tanto que personal sanitario

a) Codigo Penal: Articulo 196: Delito de omision del
deber de socorro del personal sanitario

b) Codigo Penal: Articulo 450: Delito contra la
Administracion de Justicia por omision del deber de
impedir delitos o promover su persecucion

c) Cdédigo Civil (Real Decreto de 24 de julio de
1889): Art.1902 v siguientes: Obligaciones que nacen
de culpa o negligencia y que causan responsabilidad
civil profesional cuando se acredita tanto el nexo de
causalidad entre la actuacion vy el resultado como la
existencia de negligencia. Debe distinguirse entre la culpa
del profesional y la culpa profesional propiamente dicha.

d) Ley General de Sanidad 14/1986, de 25 de abril.
e) Decreto 1030/2006, de 15 de septiembre, por el
que se establece la obligacion de servicios comunes del
Sistema Nacional de Salud vy el procedimiento para su
actualizacion, incluyendo el diagndstico vy la atencion a
la violencia de género, tanto en asistencia primaria como
en la especializada (Anexos Iy IIl del mismo).

f) Codigo Espanol de ética y deontologia dental
del Consejo de Dentistas, Organizacion colegial de
dentistas de Espafia (2012).

g) Leyes relacionadas con el derecho a la intimidad
del paciente:

a. Ley Organica 3/2018, de 5 de diciembre, de
Proteccion de Datos Personales y Garantia de los
Derechos Digitales

b. Reglamento Europeo (UE) 2016/679 del Parlamento
Europeo y del Consejo, de 27 de abril de 2016, relativo a
la proteccion de las personas fisicas en lo que respecta
al tratamiento de datos personales y a la libre circulacion
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de estos datos y por el que se deroga la Directiva 95/46/
CE (Reglamento General de Proteccion de Datos)

c. Ley Organica 41/2002, de 14 de noviembre, basica
reguladora de la autonomia del paciente y obligaciones
en materia de informacion y documentacion clinica,
gue define el concepto y contenido de la historia clinica
(articulos 14 vy 15) y se refiere a su uso (articulo 16)

h) Legislacion de lucha y proteccion ante la violencia
de género y la violencia doméstica:

a. Ley Organica 1/2004, de 28 de diciembre, de Medidas
de Proteccion Integral contra la Violencia de Género.

b. Ley Organica 3/2007, de 22 de marzo, para la
lgualdad Efectiva de Hombres y Mujeres.

i) Legislacion de proteccién del menor: Ley Organica
1/1996, de 15 de enero, de Proteccion Juridica
del menor, que reconoce el principio de atencion
inmediata en caso de desproteccion (articulo 14), de
las actuaciones de proteccion (articulo 12), asi como
la obligacion de comunicacion de las situaciones de
maltrato (articulo 13).

Obligaciones legales y responsabilidad

El odontdlogo tiene la obligacion legal de cumplir el
marco legal anteriormente expuesto, siendo garantes
de la seguridad y atencion del paciente, protegiendo
su derecho a la intimidad, independientemente del area
en el que ejerza la profesion ya sea de ambito privado
o publico.

El Profesional tiene la obligacion de cumplimentar la
historia Clinica, que debe conservar conforme a las
Leyes de autonomia del paciente y de proteccion de
datos v a la vez el paciente tiene derecho a obtener un
informe clinico.

Sino se cumplen estas obligaciones, puede darse lugar
a distintos tipos de infracciones que pueden llevar hasta
la inhabilitacion profesional. Como consecuencia de la
legislacion expuesta, el Odonto-Estomatologos  tiene
distintos tipos de responsabilidades:

a. Responsabilidad Profesional: La obligacion  del
Odonto-Estomatélogo de reparar, responder y resarcir
los danos que hayan producido a los pacientes como
consecuencia de actos u omisiones, voluntarias ©
involuntarias, de acuerdo con la definicion clasica
acufada por el profesor Juan Antonio Gisbert Calabuig'™
b. Responsabilidad penal: Surge al infringir el codigo
penal.

c. Responsabilidad civil: Contractual, extracontractual vy
derivada del dano causado por el delito,

d. Responsabilidad Contencioso-administrativa: cuando
el dafo es causado por el personal de la Administracion
Sanitaria.

e. Responsabilidad en el ambito sanitario: suele vincularse
a los medios puestos a disposicion del paciente.

Signos de deteccion-identificacion
de casos de violencia

Recepcion del paciente

La victima puede presentarse en los servicios
sanitarios inmediatamente después de la agresion o
tiempo después. Los pacientes cuyas lesiones orales
son debidas a accidentes fortuitos suelen acudir
inmediatamente, sin embargo, los pacientes que han
sufrido violencia especialmente interpersonal no suelen
acudir en el momento de la lesion, sino tiempo después.

La relacion del paciente con sus familiares puede reflejar
un comportamiento interfamiliar que nos puede hacer
sospechar gue existe un problema de relacion entre los
miembros de la familia. El cuidado extremadamente
excesivo por parte de los familiares hacia el paciente puede
ocultar una situacion de dominio o maltrato. El impedimento
de los familiares para que el paciente nos comunique o
que le pasa, asi como la voz impositora del familiar también
son signos de sospecha. La manifestacion de miedo,
llanto, tartamudez, inseguridad vy la falta de explicaciones
coherentes suelen acompanar estas situaciones. Si se trata
de un nifio la presencia de comportamientos muy pasivos
0 disruptivos pueden hacermos sospechar que estamos
frente a maltratos 0 abusos infantiles. Es importante
observar al paciente al entrar en el consultorio, la forma
de andar puede reflejar otras lesiones corporales, deben
observarse las zonas de piel no cubiertas por la ropa para
detectar signos de traumatismos recientes o antiguos. La
falta de cuidado personal del paciente, con aspecto poco
limpio y ropa inadecuada suele ser frecuente.

Lahistoria clinica debe registrar todos los datos referentes
al accidente que provoco las lesiones, dia, hora, lugar
del accidente, forma en que se produjo, elementos con
los que se golped vy direccion de la caida o del golpe. Es
importante la toma de fotografias.

El 50% de los niNos maltratados presentan trauma
orofacial, por lo que es muy importante diferenciarlo de
las lesiones traumaticas causadas accidentalmente,
estas Ultimas suelen estar relacionadas con las
estructuras 6seas y tienen un relato coherente y acorde
con el desarrollo del nifo. Hay que estar muy atentos
a discrepancias entre los hechos relatados y las
consecuencias trauméaticas'" "2,

Exploracion oral
En el momento de la exploracion suele observarse
lesiones en los tejidos blandos que podrian estar en

distintas fases de cicatrizacion.

En nifos suele haber presencia de caries en dientes
definitivos 'y temporales que no han sido tratados,
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pérdida de algun diente anticipadamente al momento
del recambio dental y ausencia de mantenedores de
espacio, problemas de maloclusion y ausencia de
tratamientos restauradores. Lesiones en el frenillo labial
0 lingual en ninos pequenos deben alertarnos pues para
muchos autores estas lesiones no son accidentales' 4,
En este colectivo ademas de los maltratos también
debemos tener en cuenta el concepto de negligencia
dental definido en 2016 por la Academia Americana de
Odontologia Pediétrica como: “Dental neglect is willful
failure of parent or guardian to seek and follow through
with treatment necessary to ensure a level of oral heath
essential for adequate function and freedom from pain
and infection”,

En mujeres y/o adultos el estado oral suele ser deficiente
con la presencia de candidiasis vy lesiones en las muco-
sas por parafunciones como mordedura de la mucosa
yugal o bruxismo, lo que indica el nivel de estrés emo-
cional al gue estan sometidos. Suelen tener tratamientos
que no se han realizado en su totalidad, dando explica-
ciones poco claras de por qué no se finalizaron. La pre-
sencia de complicaciones de traumatismos como cam-
bio del color de los dientes, desplazamientos dentales y
fistulas suelen ser comunes.

En pacientes geriatricos dependientes se suele observar
falta de higiene oral, pérdida de dientes que no han sido
sustituidos y suelen ser portadores de protesis muy
antiguas y deterioradas, lo que indica la falta de cuidado
y la dejadez por parte de sus familiares en el bienestar
del paciente.

En pacientes con necesidades especiales suele
observarse la presencia de patologia periodontal debido
al acumulo de sarro por la falta de cuidado oral, la
ausencia de tratamientos conservadores vy la falta de
controles dentales habituales.

La cavidad oral también puede presentar signos que
indiquen abuso sexual. Las petequias en paladar suelen
estar presentes en casos de felaciones forzadas, asi
mismo pueden detectarse condilomas acuminados,
chancros sifiliicos y otras manifestaciones de
enfermedades de transmision sexual,

Exponemos en este apartado como ejemplo, el caso
clinico de una paciente de 43 afos que sufrid una
agresion de su pareja dentro de lo que se denomina
violencia de género. (Figura 1)

La paciente acude a visita a las 3 horas de la agresion. Ala
exploracion clinica se puede observar el 2.1 desplazado,
en el gje vertical, hacia coronal, dificultando la oclusion a
la paciente. La mucosa presenta herida vertical en la zona
vestibular distal del 2.1, sin dehiscencia de los bordes,
también presenta ligero sangrado en el margen gingival
(Figura 1- A). Ala palpacion la paciente manifiesta dolor,

presentando movilidad y dando la sensacion de debilidad
en el 2.1, Las pruebas de vitalidad son negativas. Se
descartan facturas radiculares mediante exploracion
radiografica en diferentes proyecciones, observandose
un agrandamiento del espacio periodontal en la zona
apical. No se observan lesiones en otros dientes.
Diagnosticando el caso clinico de luxacion extrusiva
trauméatica del 2.1 como consecuencia de agresion por
violencia de género.

Se realiza reposicion del diente en el alveolo vy se procede
a la ferulizacion, que se mantiene durante 15 dias. Se
realizd tratamiento endododntico y se fueron realizando
controles para verificar la buena evolucion del caso.

El prondstico de los traumatismos dentales que tienen
como consecuencia la luxacion del diente, tienen
una evolucion incierta, pudiendo presentar diferentes
complicaciones, que podrian llevar a la pérdida del diente.

Parte de lesiones

El parte de lesiones es un documento sanitario breve,
meédico-legal, que se traslada a la autoridad judicial y
gue sirve de medio de prueba para comunicar un hecho,
debiendo ser remitido obligatoriamente al Juzgado. En
ningln caso se solicitara el consentimiento del paciente
ni de los tutores para realizarlo.

La estructura esta compuesta por un preambulo y cuerpo:

Preambulo:

- Identificacion del profesional e institucion para la que
presta los servicios

- Identificacion del lesionado

Figura 1: Paciente que sufrio una luxacion extrusiva tras una agresion por violencia
de género. A: Imagen clinica inicial B. Reposicionamiento del diente en el alveolo y
ferulizacion. C: RX periapical tras el reposicionamiento del diente. D: RX periapical
a la semana de la luxacion tras el tratamiento endodontico E: Imagen clinica al
mes de la lesion.

ACADEMIC JOURNAL OF HEALTH SCIENCES
2022/37 (4): 128-134

131



Sebastiana Arroyo Bote et al.

Cuerpo:

- Fecha y hora de atencion

- Descripcion de las lesiones: numero, localizacion,
extension, naturaleza, morfologia, nimero de puntos
de sutura, con aportacion de documentos gréaficos si
fuera posible

- Descripcion del estado emocional del paciente

- Inclusion del diagnostico, tratamiento prescrito y destino
del paciente

- Emision de un prondstico: leve, moderado, grave

- Referencia a quién se notifica; juez de guardia, servicios
sociales, etc.

En la sanidad pUblica el parte de lesiones suele consistir
en un documento autocopiativo del que se hacen
tres copias; una se envia al Juzgado de Guardia en
menos de 24 horas, otra queda en la historia clinica del
paciente y una ultima es entregada a éste. No existen
formularios especificos para el Odonto-Estomatélogo,
seria de gran ayuda tener formularios estandarizados'®
gue faciliten la toma de datos.

Discusion

De lo anteriormente expuesto, por tanto, se extrae
que actualmente nos encontramos ante una aparente
paradoja: el personal sanitario tiene la obligacion legal de
detectar, prevenir e identificar indicios de violencia, pero
Nno se nutre a este personal de los medios educativos y
formativos necesarios para cumplir con este deber.

Una de las formas de prevencion de la violencia es la
educacion, tanto de la sociedad en general como de los
profesionales sanitarios en particular. La sociedad debe
recibir actuaciones educativas enfocadas al respeto, la
tolerancia, la igualdad, la no violencia intrafamiliar y la
promocion de una cultura igualitaria entre clases sociales
y géneros. Asi mismo, la sociedad debe mostrarse
intolerante con los causantes de la violencia.

Mas alla de la obligacion legal y en cuanto al deber social,
el Articulo 12 del Codigo espafiol de ética y deontologia
dental obliga al dentista a dar prioridad a los intereses
del paciente, en relacion con el principio de beneficencia,
deben velar por la vida y beneficio de la salud del paciente.

Los Odonto-Estomatologos tanto por su condicion de
profesionales sanitarios como por ser los encargados
de tratar las consecuencias de las agresiones en la
cavidad oral, deben tener la preparacion adecuada
para enfrentarse a estos problemas. En concreto los
Odontdlogos del equipo de Atencion primaria juegan
un papel muy importante en el control y deteccion de
estos pacientes.

Por tanto, resulta elemental poner énfasis en la formacion
de estas competencias, como de hecho ya requiere la
Ley Organica 1/2004, de 28 de diciembre, de Medidas
de Proteccion Integral contra la violencia de género,
que establece que las administraciones educativas
competentes aseguraran que en los ambitos curriculares
de las licenciaturas y diplomaturas, y en los programas
de especializacion de las profesiones sociosanitarias, se
incorporaran contenidos dirigidos a la capacitacion para
la prevencion, la deteccion precoz, la intervencion vy el
apoyo a las victimas'”.

Gibson-Howell et al'® en su articulo “Instruction in Dental
Curricula to Identify and Assist Domestic Violence
Victims”, en el que estudio la ensefianza que escuelas
de odontologia de Canaday Estados Unidos, impartieron
sobre la violencia doméstica entre los afios 1996- 2007,
pone de manifiesto la necesidad de aumentar cursos
dedicados a los dentistas para mejorar la formacion
en el manejo de los estos temas, a pesar de que ya
disponian de formacion curricular, demostrando que
cuando el dentista tiene mas formacion sobre el tema
esta mas seguro en la identificacion y manejo de la
violencia interpersonal.

En otro estudio realizado en la universidad de Tennessee
a los estudiantes de Odontologia'®, expone que mas de
un tercio (36.0%) informaron no haber tenido capacitacion
en competencias de violencia. Un 20% reconocio
tener alguna experiencia de violencia interpersonal en
su vida, ya sea a través de la victimizacion personal o
testigo de abuso o violencia dirigida a un miembro de
su familia. Los estudiantes que habfan recibido algun
tipo de capacitacion sobre manejo de la violencia se
limitaban a sesiones entre 1-5 horas impartidas por
las asignaturas de cirugia oral y maxilofacial, pediatria,
y prostodoncia. Concluyendo que es interesante una
ensenanza basada en 5R: “Recognizing, Responding,
Referring to Resources, and being cognizant of mandated
Reporting requirement”, que fue aplicada en un proyecto
de identificacion de violencia familiar llamado “Healing
Homes” con buenos resultados.

Otros estudios respecto a Violencia doméstica®®?!
confirman que dentistas, técnicos sanitarios y médicos
generalmente no tienen el conocimiento necesario
para la adecuada identificacion y derivacion de estos
casos. Ademas, los profesionales de la odontologia no
se consideran lo suficientemente habiles como para
realizar preguntas sensibles y ademas desconocen
las instituciones de apoyo a las victimas, debido a la
falta de formacion. Otro ejemplo de ello es el estudio
publicado sobre dentistas jordanos®?, la mitad de los
entrevistados declararon haber sospechado maltrato
infantil en al menos un caso en los Ultimos 5 anos, pero
solo el 12% de ellos lo comunicaron. Son necesarios
protocolos de procedimiento en este colectivo, asi como
la formacion continuada y formularios para registrar los
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datos clinicos exploratorios y los indices de riesgo ante
estas situaciones. En este sentido, debemos hacer
referencia a un programa nacido en la Universidad
James Cook, en Australia, para la formacion de los
Odontologos en la deteccion de la violencia doméstica®s,
La Facultad de Medicina y Odontologia, en colaboracion
con profesorado de Trabajo Social de la James Cook
University y el Servicio de Violencia Doméstica de
Caims, ha elaborado este nuevo programa: “Violencia
domeéstica; reconocer, responder y derivar’ gue nace en
el aho 20156, Dando mucha importancia a la formacion
de los profesionales en la escucha activa, protocolos
especificos y la coordinacion interinstitucional.

Estos estudios vienen a corroborar que, el trabajo del
profesional de la salud bucodental ante los casos que
se le plantean en su actividad diaria no debe centrar su
atencion Unicamente en el resultado de la reparacion
del dafio, sino también en las causas que han
provocado la situacion que presenta el paciente, y que
para ser atendido adecuadamente tanto sanitaria como
socialmente requiere de algo mas que una formacion
cientifico-técnica, especialmente ante las situaciones
de violencia.

Por Ultimo, y a modo de conclusion, gueremos compartir
con vosotros la reflexion que Nelson Mandela', incorpora
al prologo del Informe Mundial sobre la violencia vy la
salud, que nos parece viene a resumir del mejor modo
posible el objetivo que quisiéramos alcanzar con este
articulo: “Arrgja luz sobre los diversos rostros de la
violencia, desde el sufrimiento “invisible” de los individuos
mas vulnerables de la sociedad a la tragedia tan notoria
de las sociedades en confiicto. Hace progresar nuestro
analisis de los factores que conducen a la violencia y
las posibles respuestas de los distintos sectores de la
socledad, y con ello nos recuerda que la seguridad y las
garantias no surgen de manera espontanea, Sino como
fruto del consenso colectivo vy la inversion publica”.

Conclusiones

1. Es importante registrar en la historia clinica la
informacion exhaustiva de como, donde y de qué forma/
modo se produjo la lesion.

2. Es obligatorio dar parte a las autoridades ante la
sospecha de lesiones causadas por violencia.

3. Es obligatorio emitir un parte de lesiones.

4. Debe priorizarse siempre el derecho de salvaguardar
a la/s victima/s frente a cualquier otro bien juridico
protegido que pueda entrar en juego.

5. Son necesarios cursos de capacitacion en
competencia de violencia para Odonto- estomatdlogos.
6. Es aconsejable disponer de modelos estandarizados
de partes de lesiones.
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Abstract

Objective: To assess lifestyle habits related to diet and physical activity in workers and their impact on cardiovascular, metabolic
and hepatic risk in relation to socio-demographic and occupational variables.

Design: Cross-sectional descriptive study in active labor forcé between March 2020 and June 2021, Site: occupational health
services of the Balearic Islands.

Participants: 815 workers, aged 18-66 years, who attended regular health surveilance examinations in their companies.
Interventions: Adherence to the Mediterranean Diet was estimated using the PREDIMED questionnaire and physical activity with
the reduced IPAQ questionnaire. Regicor/Score was used to calculate cardiovascular risk and the online calculator for metabolic
syndrome. The risk of hepatic repercussion was assessed with the Fatty Liver Index (FLI).

Results: There are greater adherence to MedDiet in women (56.89%) and greater physical activity in men (57.8%). Physical activity
was related to improvement in all indicators of obesity and adiposity in men. In women only with body mass index and body fat
(p < 0.0001). All sociodemographic variables showed a relationship with physical activity performed (p < 0.0001) but not with
adherence to the MedDiet.

Conclusion: MedDiet adherence is higher in women and physical activity in men with an impact on BMI, but not on CVR or
metabolic syndrome. Bodly fat is the adiposity parameter most correlated with physical activity in both sexes. Social class | and I
and non-manual work were related to higher physical activity.

Key words: Mediterranean diet, physical activity, cardiovascular risk, metabolic syndrome.

Resumen

Objetivo: Evaluar los habitos de vida relacionados con alimentacion y actividad fisica en trabajadores y su impacto en el riesgo
cardiovascular, metabolico y hepatico relacionandolos con variables sociodemograficas vy laborales.

Diseno: Estudio descriptivo transversal en trabajadores en activo laboralmente desde marzo 2020-junio de 2021. Emplazamiento:
servicios de salud laboral de Islas Baleares.

Participantes: 815 trabajadores, entre 18-66 afos que acudieron a los examenes periddicos de vigilancia de la salud de sus
empresas. Intervenciones: Se estimo la adherencia a la Dieta Mediterranea mediante el cuestionario PREDIMED vy la actividad
fisica con el cuestionario reducido IPAQ). Para el calculo de Riesgo cardiovascular se utilizd Regicor/Score, y para el sindrome
metabdlico la calculadora on line. El riesgo de repercusion hepatica se valord con el indice de higado graso (FLI).

Resultados: Mayor adherencia a MedDiet en mujeres (56,89%) y mayor actividad fisica en hombres (57,8%). Se observa mejora
con la actividad fisica en todos los indicadores de obesidad y adiposidad en hombres. En mujeres sélo con el IMC vy la grasa
corporal (p < 0,0001). Todas las variables sociodemograficas mostraron relacion con la actividad fisica realizada (p < 0,0001), no
con la adherencia a MedDiet.

Conclusion: |.a adherencia MedDiet es mayor en mujeres vy la actividad fisica en hombres con impacto en el IMC, pero no en
RCV o Sindrome metabdlico. La grasa corporal es el parametro de adiposidad que mas se correlaciona con la actividad fisica en
ambos sexos. La clase social |y Iy el trabajo no manual se relacionaron con mayor actividad fisica.

Palabras clave: Dieta mediterranea, actividad fisica, riesgo cardiovascular, syndrome metabalico.
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Introduction

More than three hundred vyears ago, Bernadino
Ramazzini made certain  observations on the
relationship between health problems, work habits and
lifestyle. These observations are still valid, especially
after the COVID-19 outbreak, we highlight his findings
on risk prevention, health promotion and the influence
of unhealthy lifestyle habits. Besides it is not easy to
evaluate and compare studies performed at different
times, the study of the relationship between past and
current practices should encourage the implementation
of improvements in this field'.

An unhealthy lifestyle, apart from generating health
problems, can also have a negative impact on the
workplace: sickness leave, loss of productivity and
reduced working capacity. Programs oriented on
health promotion in the workplace are aimed to
improve workers' health, but tend to minimize these
negative consequences and the overall assessments
of the effectiveness of these programs are hindered
by a high degree of heterogeneity in interventions and
study populations?.

The adherence to the mediterranean diet (MedDiet) and
physical activity (PA) are associated with beneficial effects
on preventing cardiovascular diseases by reducing
the risk of hepatic steatosis in subjects with Metabolic
Syndrome (MetS) and obesity®.

A fundamental part of a healthy lifestyle is based on the
definition of what constitutes a varied healthy diet, which
continuously changes. Scientific evidence supports
that the intake of certain types of nutrients, specific
groups of foods or general dietary patterns positively
affects health and promotes the prevention of common
non-communicable diseases. MedDiet is rich in plant-
based foods, including fresh fruits and vegetables,
whole grains, legumes, seeds and nuts; and with a
smaller amount of animal origin meats, in particular
fatty and processed meats. This diet demonstrated
its effectiveness on preventing diseases, especially
cardiovascular diseases, and positively affecting the
overall health”,

The 2020 WHO guidelines support PA as a healthy
lifestyle, with the addition of the following statements: &)
any quantity of PA is better than nothing, ©b) an increased
PA promotes an optimal health and ¢) it is recommended
to reduce sedentary habits®.

The am of this work is to analyze the lifestyle habits of
Spanish workers during the pandemic in terms of food
intake and PA, and their relationship with the following
parameters: cardiovascular risk (CVR), MetS, fatty liver,
obesity, and socio-demographic variables.

Method

A descriptive cross-sectional study was performed in
a sample of 815 Spanish workers (481 males and 334
females), aged between 18 and 66 years from a total
population of 1028 workers, of which 76 were excluded
due to not satisfying the criteria and 137 that refused to
participate. Occupational doctors from the participating
companies of the services sector of the Balearic Islands
collected the data during the regular health surveillance
examinations performed between March 2020 and
June 2021. Participation was voluntary with an informed
consent to use the results for epidemiological purposes.
Were inclusion criteria: being active in the company and
not being under treatment for previous cardiovascular
disease or having uncontrolled or compensated
cardiovascular risk factors.

The Ethics Committee for Clinical Research of the Health
Area of the Balearic Islands (IB 4383/20) approved the
current study.

In order to determine weight and height, a SECA 700
scale and SECA 220 telescopic measuring device
incorporated in the scale were used. The body mass
index (BMI) ranges taken into account were the ones
defined by the WHO. Being normal weight when the BMI
is below 25; overweight when the BMI is equal or above
25 and below 30; obese class | when the BMI is equal
or above 30 and below 40; and obese class Il when the
BMI is equal or above 40°,

The hip and waistline perimeters were determined with
a SECA 20 measuring tape, with a measuring range
from 1 cm to 200 cm, divided on a milimetric scale. The
TANITABC-420MA analyzer was used to determine body
composition, estimating the percentage of body fat and
visceral fat. The ranges for the waist circumference (WC)
were considered normal in men when below 94 cm and
below 80 cm in women. Waist to hip ratio (WHR) index
was considered normal in men when below 0.94 and
below 0.84 in women. The waist to height ratio (WtHR)
was considered normal for both sexes when below
<0.5. Total body fat percentage (TBF%) was considered
normal for both sexes when below 20% and visceral fat
(VF) was considered normal in men when below 20 and
below 30 in women’#,

Social and occupational variables included in the study
were as follows:

Age: Due to the sample size and taking into account
that cardiovascular maturity is reached at 40 years old
and cardiovascular decline starts at 50, individuals were
classified under three different groups: between 18 and
39 vears, between 40 and 50 years, and between 51
and 66 years.
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Sex: A categorical variable, with individuals classified as
male or female.

Social class and type of work: Determined on the basis
of the National Classification of Occupations of the
year 2011 (CNO-11) and on the basis of the proposal
made by the Group of Social Determinants from the
Spanish Society of Epidemiology®. For statistical analysis
purposes, a reduced classification with three categories
was defined from the original seven categories:

- Class |. Directors/managers, college professionals,
sportsmen and artists.

- Class Il Intermediate occupations and self-
employed persons without employees.

« Class lll. Unskilled workers.

Type of work: manual (blue collar) and not manual
(white collar).

Study level: according to the current education
system in Spain and classified in three categories:

- Elementary school: consisting of six basic levels,
from first to sixth grade of primary schoal.

- Intermediate: compulsory secondary education,
with two cycles. The first cycle ranged from the first
to third course, and the second cycle consisting of
the fourth course.

- Superior: completed university degrees or
superior vocational education, in any of the forms
established and in accordance with the legislation
in force when completed.

Workplace characteristics: i) manual handling of loads
(MHL) and vehicle driving (at least 1/3 of the working
day) and i) sedentary work (seated at least 50% of the
working day).

Cardiovascular risk (CVR) was calculated by using the Score
and REGICOR tables'®'", as these standards are available
for the Spanish population and being the REGICOR the
only one validated for the aforementioned population.

The presence of metabolic syndrome (MetS) was
determined with an online multiplatform application,
based on the ATP-II definition, validated in Spanish
patients and taking into account the following variables:
gender, abdominal perimeter, triglycerides, maximum
and minimum blood pressure and basal glycaemia'?,

Fatty liver was estimated with the fatty liver index (FLI)
calculator, algorithm based on PCi, BMI and triglyceride
and y-glutamyltransferase levels's,

The assessment of dietary habits was evaluated with
the validated PREDIMED survey of adherence to the
Mediterranean diet (MedDiet)'*,

The reduced IPAQ validated survey was used to assess
healthy living habits in terms of PA'617,

Statistical Analysis

A descriptive analysis of the categorical variables was
made by calculating their frequencies and distributions.
Regarding quantitative variables, the statistical analyses
included calculations of means and standard deviations
(SD) and in the case of qualitative variables, their
percentages. Bivariant association analyses were carried
out with the Chi-squared test (when required, data was
corrected with Fisher's exact test), Student’s t-test was
used for independent samples and the Cohen Kappa
test was used to assess the concordance between the
different scales. Multivariant analyses were carried out
with mutinomial logistic regressions.

Data were analyzed using the Statistical Package for
the Social Sciences version 27 (SPSS Inc, Chicago),
considering a p-value below 0.05 as statistically
significant.

Results

The characteristics of the population sample are shown
in table I, with a mean of 48 year old population, with
men presenting higher BMI values and being classified
as overweight; as well, all their adiposity indicators were
higher (waist circumference, waist to height ratio, total
body fat and visceral fat). There were no significant
differences in the educational level between men and
women. Conceming the social class and type of work,
social class Il and manual work was predominant in both
sexes, but being significantly higher in men. There are
significant differences observed in the characteristics of
the workplace depending on the sex: vehicle driving with
manual handling of loads (MHL) was predominant in male
population, while women were majorly sedentary. There
was a significant greater adherence to the MedDiet in
women with; on the contrary, the level of PA was higher
in men.

Regarding the diet content, the overall consumption of
olive oil, butter, vegetables, nuts, fish and white meat
was higher in women. Men reported higher consumption
of rice and pasta, wine, soft drinks, red meat, fruits and
vegetables (Table 1I).

PREDIMED assessment analyses revealed that there
are no significant relationships between the MedDiet
adherence and the following variables: adiposity and
obesity parameters, cardiovascular risk, metabolic
syndrome and fatty liver (Table 1ll). However, and
depending on the sex, significant relationships were
observed between the degree of PA and the studied
variables: in men, an increase of PA revealed a decrease
in all adiposity and obesity parameters (overweight and
obese BMI values, high total body fat, high visceral fat,
high waist to height ratio and high waist to hip ratio). While
in women, an increase of PA reduced their BMI values
and total body fat (Table IV).
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There were no significant relationships between the
degree of adherence to the MedDiet and the socio-
demographic variables, except in sex, where women
showed a greater adherence to the MedDiet. Regarding
the level of PA, significant differences were found in all
sociodemographic parameters, with higher levels of PAin
men, young people, with elementary studies, social class
Il and manual occupations (Table V).

As well, a significant relationship was observed between
the type of occupation and the adherence to the
MedDiet depending on the sex: being higher in women
than in men. Likewise, women have a higher adherence
to the MedDiet, regardless the nature of the job
performed (sedentary/non-sedentary; with and without
vehicle driving and MHL). Regarding PA, no significant
relationship between PA and occupational characteristics
were found in any case (Table VI).

Table I: Characteristics of the Study Population. Comparison between sex.

Discussion

This study shows the degree of the adherence to the
MedDiet and PA during the COVID-19 pandemic,
being the first one quantified through the PREDIMED
survey, and the most recent one with the reduced
IPAC questionnaire. Significant differences were found
between men and women: in terms of diet, women
showed a greater adherence to the MedDiet both
qualitatively and quantitatively, while men revealed to
perform higher levels of PA.

Men and women show substantial differences, not
only in terms of somatometric characteristics, but also
in social conditions such as socioeconomic level and
occupational variables. These circumstances make
difficult to compare this population and skew the
aforementioned results.

Variable Male (N = 481) Female (N = 334) P
Anthropometric and adiposity variables: mean (SD)

Age 48.25 (8.35) 48.89 (8.16) 0.277
Weight 82.79 (13.93) 67.97 (11.98) <0.001
Height 173.42 (6.81) 160.72 (5.98) <0.001
BMI 27.49 (4.01) 26.33 (4.47) <0.001
Waist 94.61 (10.96) 84.35 (11.43) <0.001
Waist/height 0.55 (0.06) 0.53 (0.07) <0.001
Hip 106.22 (58.83) 99.00 (10.13) 0.027
Waist/Hip 0.92 (0.07) 0.85 (0.06) <0.001
Total body fat 24.70 (6.58) 36.08 (7.78) <0.001
Visceral fat 11.35 (4.53) 7.53 (2.65) <0.001
BMI classification (%)

Normal 29.11 41.62 <0.001
Overweight 48.86 39.52

Obesity 22.04 18.86

Study level (%)

Elementary 49.06 41.92 0.116
Intermediate 32.43 35.63

Superior 18.50 22.46

Social class and type of work (%)

Class | 3.33 2.40 <0.001
Class Il 20.58 36.83

Class Il 76.09 60.78

Type of work (%)

Non-manual work 23.91 39.22 <0.001
Manual work 76.09 60.78

Workplace characteristics (%)

sedentary work 25.16 41.92 <0.001
(seated > 50% working day)

Driving of vehicles and MHL 71.93 53.29 <0.001
(at least 1/3 of the working day)

Healthy lifestyle: MedDiet -PREDIMED 43.87 56.89 <0.001
High MedDiet adherence

Healthy lifestyle: PA IPAQ

Low exercise 1.87 3.29 0.041
Moderate exercise 40.33 47.31

High exercise 57.80 49.40

Values of p<0.05 are considered significant.
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Table II: MedDiet adherence results (PREDIMET survey): total and partial.

Total results (%)

MedDiet adherence
High adherence
Low adherence

Partial results (%)

Survey items
Olive oil use yes
no
Olive oil quantity (spoons / day) 2 or more
<2
Vegetables (Portions / day) 2 or more
<2
Fruits (Pieces / day) 3 or more
<3
Red meat (per day) 1 or more
<1
Butter (per day) 1 or more
<1
Soft drinks (per day) 1 or more
<1
Wine consumption (per week) 3 or more
<3
Legumes (days / week) 3 or more
<3
Fish (days / week) 3 or more
<3
Industrial pastry (days / week) 3 or more
<3
Nuts (days / week) 1 or more
<1
Other non-red meats (per week) yes
no
Rice, pasta, lightly fried 2 or more
<2

Males Females P
43.87 56.89 <0.001
56.13 43.11
97.30 97.60 0.668
2.70 2.40
89.60 94.31 0.030
10.40 5.69
36.59 60.68 <0.001
63.41 39.22
28.27 23.34 0.010
71.73 67.66
3.95 2.40 <0.001
96.05 97.60
2.91 4.49 0.021
97.09 95.51
17.46 8.38 <0.001
82.64 91.62
9.56 3.29 <0.001
90.44 96.71
20.58 17.07 0.024
79.42 82.93
28.27 34.73 0.083
71.73 65.27
23.28 17.66 0.010
73.72 82.34
76.51 79.34 0.087
23.49 20.66
95.63 97.01 0.112
4.37 2.99
92.10 88.92 0.052
7.90 11.08

p<0.05 values are considered significant. PREDIMED guestionnaire: < 9 low adherence >= 9 good adherence.

Table llI: Relationship between MedDiet adherence and physical activity with high scores prevalence, CVR, MetS and FLI indicators.

Relationship between MedDiet adherence and MetS, CVR and FLI

Females Males
Low High Low High
n=144 n =190 P n =270 n=211 P
MetS 18.06 15.79 0.595 22.22 18.96 0.197
High SCORE 6.03 9.82 0.011 36.48 45.20 0.156
High REGICOR 4.31 5.71 0.007 16.81 16.76 0.945
High risk FLI 13.89 11.64 0.758 34.81 28.71 0.165
Relationship between level of physical activity (IPAC survey) and MetS, CVR and FLI
Females Males
Low Moderate High Low Moderate High
n=11 n=158 n=165 P n=9 n=194 n =278 P
MetS 27.27 21.02 12.12 0.161 44.44 27.98 15.16 0.006
High SCORE 9.09 9.56 7.04 0.671 11.11 43.43 38.94 0.009
High REGICOR 0.00 7.25 3.52 0.344 0 16.57 17.62 0.033
High risk FLI 19.18 14.65 10.30 0.010 33.33 39.38 27.08 0.010

MetS = Metabolic syndrome; CVR = Cardiovascular risk; FLI = Fatty liver index

It was considered high Score risk > 5% and Framingham-REGICOR >10%. Metabolic syndrome (MetS) presence was positive with three or more altered parameters.
Fatty liver value <30 is considered low probability and>60 is considered indicative of high steatosis risk.

Values of p<0.05 are considered significant.

Additional studies on the current subject have shown
variable outcomes as well,

Some studies suggest that the adherence to the MedDiet
increased slightly during the confinement, but also raised
the consumption of non-healthy food. Also, the number
of people that practice PA decreased, along with its
weekly dedication’®,

Fquivalent studies in terms of occupational health within
a pandemic context obtained similar results, reassuring
the idea that both PA and a healthy diet are key factors
to avoid the main non-communicable diseases. During
the confinement, workers were more likely to develop
sedentary behaviors; however, this conduct was easier
to revert if there was a health promotion program in the
workplace that encouraged a moderate increase of PA.
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Conceming the diet, health promotion programs and  Likewise, additional studies conducted during the
remote working also had positive effects by increasing  pandemic showed an increased adherence to the
the adherence to the MedDiet in working population,  MedDiet, although no significant changes were
which highlights the relevance of this kind of programs in - reported in terms of BMI?°,

this population’.

Table IV: Lifestyle relationships between food intake, physical activity, and adiposity indicators.

Relationship between MedDiet adherence with obesity parameters and adiposity indicators (%)
MedDiet adherence

Males
High Low High
n =211 n =270 P n =190
BMI overweight/obesity 68.72 72.59 0.500 57.36
High body fat 71.90 79.18 0.178 71.58
High visceral fat 54.76 59.48 0.576 11.58
High waist to height ratio 75.36 80.37 0.113 60.00
High waist to hip ratio 31.28 38.89 0.040 57.89

Relationship between level of physical activity with obesity parameters and adiposity indicators (%)
Physical activity

Males
High Moderate-low High
n =203 n =278 P n =165
BMI overweight/obesity 64.75 79.31 <0.001 60.61
High body fat 67.74 86.14 <0.001 65.45
High visceral fat 49.10 68.81 <0.001 10.30
High waist to height ratio 70.86 88.18 <0.001 56.36
High waist to hip ratio 30.94 41.87 0.009 55.15

Females
Low

n=144 P
59.72 0.849
85.07 0.072
12.50 0.463
60.42 0.515
56.94 0.475

Females

Moderate-low

n=169 P
65.09 0.024
84.02 <0.001
13.69 0.223
63.91 0.097
59.76 0.229

p<0.05 values are considered significant. PREDIMED questionnaire: < 9 low adherence >= 9 high adherence. IPAC: moderate physical activity at least 600 METs and

high physical activity at least 3000 METs.

Table V: Relationships between diet and physical activity with sociodemographic variables: sex, age, study level, social class, occupation.

Relationship between MedDiet adherence and sociodemographic variables

Sociodemographic variables MedDiet adherence (%)
n High Low
Sex Male 481 43.87 56.13
Female 334 56.88 43.12
Age 18-39 years 129 13.72 17.87
40-49 years 270 31.42 34.78
50-66 years 416 54.86 47.34
Study level Elementary 376 42.89 49.28
Secondary 275 37.66 29.95
Higher education 164 19.45 20.77
Social class Class | 24 2.74 3.14
Class Il 222 28.68 25.85
Class Il 569 68.58 71.01
Occupation Non-manual 246 31.42 28.99
Manual 569 68.58 71.01
Relationship between level of physical activity and sociodemographic variables
Sociodemographic variables Physical activity (%)
n High Moderate-low
Sex Male 481 57.80 42.20
Female 334 49.40 50.60
Age 18-39 years 129 63.57 36.43
40-49 years 270 55.56 44.44
50-66 years 416 50.72 49.28
Study level Elementary 376 59.57 40.43
Secondary 275 52.73 47.27
Higher education 164 45.12 54.88
Social class Class | 24 25.00 75.00
Class Il 222 30.18 69.82
Class Il 569 65.03 34.97
Occupation Non-manual 246 29.67 70.33
Manual 569 65.03 34.97

<0.001

0.075

0.062

0.643

0.248

0.011

0.034

0.007

<0.001

<0.001

p<0.05 values are considered significant. PREDIMED questionnaire: < 9 low adherence >= 9 high adherence. IPAC: moderate physical activity at least 600 METs and

high physical activity at least 3000 METs.
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In this work, a link between the practice of PA and an
improvement of adiposity indicators and BMI were
observed, but no association was found with an
increased adherence to the MedDiet.

Conceming the sociodemographic variables analyzed,
there were no significant differences in terms of
adherence to the MedDiet, except in sex, with greater
adherence in women. On the contrary, the practice of
PA showed statistical differences in all sociodemographic
variables, with higher levels of exercise in young men,
with elementary studies, belonging to a social class |l
and performing manual jobs. These findings contrast
with earlier studies that suggest a positive relationship
between the adherence to the MedDiet and higher social
classes, with less adherence in lower socioeconomic
levels?',

Although the results of previous studies on this subject are
variable, the beneficial effects of the MedDiet as a healthy
diet and lifestyle is widely accepted. The differences seen
between these studies can be explained by the variability
of the alimentary systems in different parts of the world®?.
Therefore, additional multidisciplinary studies are needed
to evaluate the sustainability of the MedDiet that include
the aforementioned aspects®.

Given that, the MedDiet has been revised in a simplified
framework in order to adapt it to different nutritional and
socioeconomic contexts of the Mediterranean region,
by considering socioeconomical challenges, lifestyle,
diet, environment and health population, and therefore,
compiling these updated recommendations.

The new concept of “main meals” was introduced to
reinforce the vegetal component of the dietary pattem,
frugality and moderation is emphasized due to the

public health challenge that obesity represents. As well,
cultural and lifestyle elements such as coexistence,
culinary habits, PA, adequate rest, proportion and
frequency of food intake are considered. These new
recommendations comprise additional factors such as
seasonality, biodiversity, local, traditional and organic
products availability. Thus, the MedDiet has been
recognized as Intangible Cultural Heritage of Mankind by
the UNESCO in 2010, taking into account its contribution
to health and general well-being, adapted to the current
reality with a new graphic representation®,

In contrast, in the context of the COVID-19 pandemic,
some authors examined the association between
regional adherence to a MedDiet and COVID-19 cases
and deaths by using an ecological study design,
emphasizing that the adherence to the MedDiet was
negatively associated with both COVID-19 cases and
related deaths in 17 regions of Spain. This association
remained valid when adjusted with welfare factors.
Similarly, a negative association was found between the
adherence to the MedDiet and COVID-19-related deaths
in 23 countries, when adjusted with welfare and physical
inactivity. The anti-inflammatory properties of MedDiet,
probably due to its content of polyphenols, may be a
biological basis that explains these findings. However,
there are still confounding factors unrelated with dietary
aspects that caused COVID-19 cases and related deaths
that should be explored in future cohort studies?.

Adult  Spanish population, especially young adults,
students and highly active individuals declared that they
decreased their PA during the COVID-19 confinement?®,
This work opens new comparative options once the
pandemic era ends, in order to evaluate the modified
lifestyle habits of this population.

Table VI: Relationship between diet and physical activity with occupation characteristics.

Relationship between MedDiet adherence and occupation

Occupation characteristics High adherence

Low adherence

Males Females Males Females P
n (%) n (%) n (%) n (%)
Non sedentary > 50% 154 42.78 114 58.76 206 57.22 80 41.24 <0.001
Sedentary > 50% 57 4711 76 54.29 64 52.89 64 45.71
Non-driving and MLH 55 40.74 81 51.92 80 59.26 75 48.08 <0.001
Driving and MHL 156 45.09 109 61.25 190 54.91 109 38.76
Relationship between level of physical activity and occupation
Occupation characteristics High Moderate-low
Males Females Males Females P
n (%) n (%) n (%) n (%)
Non sedentary > 50% 239 66.39 130 67.01 121 33.61 64 32.99 0.132
Sedentary > 50% 39 32.23 35 25 82 67.77 105 75
Non-driving and MLH 51 37.78 50 32 84 62.24 106 67.95 0.258
Driving and MHL 227 65.61 114 64.61 119 34.39 63 35.39

MHL: Manual handling of loads. p<0.05 values are considered significant. PREDIMED questionnaire: < 9 low adherence >= 9 high adherence. IPAC: moderate physical

activity at least 600 METs and high physical activity at least 3000 METs.
Values of p<0.05 are considered significant.
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Due to the confinement period of the COVID-19
pandemic, some authors have reviewed the studies that
explored the health impacts of several weeks of reduction
in PA and dalily step count, combined with altered eating
habits. These studies identified an increased resistance
to insulin, total body fat, abdominal fat and inflammatory
cytokines as some of the main metabolic consequences.
All these factors have been strongly associated with
the development of metabolic syndrome, which in turn
increases the risk of multiple chronic diseases?’.

In the present work, the adherence to the MedDiet has
not shown any substantial relationship with adiposity
parameters, nor with CVR or MetS. On the contrary, there
were differences observed in terms of the level of PA
(assessed through IPAQ), with a significant relationship
between increased exercise level of PA and improved
indicators of obesity and adiposity, especially in men.

Conclusions

The adherence to the MedDiet, assessed with the
PREDIMED survey, showed a higher adherence in
women in the population studied, while the PA assessed
through the IPAQ questionnaire, showed greater levels of
moderate to high PAin men. Social class and type of work
were related with levels of PA, but not with the adherence
to the MedDiet. Likewise, the level of PA was associated
with obesity and adiposity indicators, especially in men.

The adherence to the MedDiet and the practice of PA
showed an important relationship with cardiovascular
risk, decreasing its prevalence when a healthy diet was
adopted and moderate to high levels of PA are performed.

Working age people spend much of their time at work.
Therefore, we highlight the importance of developing
health promotion programs at the workplace, aimed to
encourage an appropriate lifestyle mainly focused on
encouraging heart-healthy diets and an increase of PA.
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What is known on the topic
Lifestyle in diet and exercise have been modified during
the COVID-19 pandemic period.

Unhealthy lifestyle habits may generate cardiometabolic
risks and increase the risk of overweight and obesity.
The joint study of BMI and adiposity indicators
complements the definition of obesity.

What this study contributes:
The assessment of dietary and exercise habits by means
of valid surveys facilitates action in risk prevention.

Adherence to the Mediterranean diet has less impact on
cardiometabolic risk and hepatic repercussions rather
than moderate-high physical activity, but complements it

There are differences between men and women in
lifestyle and its cardiovascular and obesity repercussions.
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Abstract

Background: Congenital heart defect (CHD) is an influential factor that restricts intrauterine growth. One of the most critical
complications in children with CHD is delayed nerve growth, which appears to begin from the fetal period. Delayed fetal
neurodevelopment can be associated with or even explained by the impaired placenta in cases of CHD. This systematic study
presents a literature review on placental growth with CHD.

Methods: \We performed a regular search and used the Newcastle-Ottawa measure to evaluate data quality. Outcomes included
size and weight of the placenta, vascular structure, immuno-histo-chemistry, expression of placental genes, and angiogenic
piomarkers.

Results: 1308 studies were evaluated, and 21 articles were included. Studies with a genetic abnormality or multiple pregnancies
were excluded. CHD cases had a lower weight of the placenta and an increased insertion rate in the umbillical cord. Further,
microscopic characteristics of the abnormal placenta showed decreasing and increasing in angiogenic and anti-angiogenic
biomarkers, respectively, in maternal serum and umbilical cord blood. The results showed Altered expression of genes affects
placental and fetal growth pathways in placental and maternal serum tissues.

Conclusion: placental impairments were found in CHD cases. More researches are required to clarify the role of the abnormal
placenta in delayed neurodevelopment.

Key words: Placenta morphology, placenta biomarkers, congenital heart disease, congenital heart defect.

Resumen

Antecedentes: |a cardiopatia congénita (CC) es un factor influyente que restringe el crecimiento intrauterino. Una de las
complicaciones mas criticas en los nifios con CC es el retraso en el crecimiento nervioso, que parece comenzar desde el periodo
fetal. El retraso del neurodesarrollo fetal puede estar asociado o incluso explicarse por la alteracion de la placenta en los casos de
CC. Este estudio sistemético presenta una revision de la literatura sobre el crecimiento de la placenta con la CC.

Métodos: Se realizd una blsqueda periddica vy se utilizd la medida Newcastle-Ottawa para evaluar la calidad de los datos. Los
resultados incluyeron el tamafio y el peso de la placenta, la estructura vascular, la inmunohistoguimica, la expresion de los genes
placentarios y los biomarcadores angiogénicos.

Resultados: Se evaluaron 1308 estudios y se incluyeron 21 articulos. Se excluyeron los estudios con una anomalia genética
0 con embarazos mUltiples. Los casos de CHD presentaban un menor peso de la placenta y una mayor tasa de insercion en el
corddn umbilical. Ademés, las caracteristicas microscopicas de la placenta anormal mostraron una disminucion y un aumento de
los biomarcadores angiogénicos y antiangiogénicos, respectivamente, en el suero matemno y en la sangre del corddn umbilical.
Los resultados mostraron que la expresion alterada de los genes afecta a las vias de crecimiento de la placenta y del feto en los
tejidos de la placenta y del suero matemo.

Conclusion: se encontraron alteraciones de la placenta en los casos de cardiopatia isquémica. Se requieren mas investigaciones
para aclarar el papel de la placenta anormal en el retraso del neurodesarrollo.

Palabras clave: Morfologia de la placenta, biomarcadores de la placenta, cardiopatia congénita, defecto cardiaco congénito.
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Introduction

As a common congenital aberration, congenital heart
deficiency (CHD) affects five to eight per thousand
infants’. CHDs are a significant cause of newbomn
mortality worldwide, and approximately half of the cases
are severel. However, survival rates of affected infants
have improved Due to the continuous growth of ICU-care
and cardiothoracic operation. For that purpose, the focus
of discovery has turned from improving survival rates to
increasing long-term developmental consequences?.
The neurodevelopmental break has been announced
in a significant number of children and adolescents
affected with CHD, which is a considerable part of the
CHD morbidity®*. Much earlier literature associated this
morbidity with the complicated cardiothoracic operation
in early life and its adverse effects®*. But more recently,
fetal ultrasound and MRI technologies were discovered
several impairments in CHDs fetuses and infants before
the operation, such as decreasing fetal and newborn
head circumference and delaying cortical maturation®*,
In addition, intrauterine growth restriction, pre-eclampsia,
and pregnancy-induced hypertension have been
detected in pregnancies with prenatal CHD® 7. Impairment
signs in placental growth are detected by increased
umbilical artery resistance and decreased global placental
perfusion®. In prenatal CHD, the increased umbilical
artery resistance may correlate with neurodevelopmental
conseqguences and proposes whether this is a potential
contributor to damaged neurodevelopment in these
pregnancies®. The association of placenta features,
placental biomarkers, and placental neurodevelopment
in CHD remains unclear and has not been investigated
accurately. In this systematic and meta-analysis review, a
survey of the literature on CHD and placenta biomarkers
is presented, intending to examine the use of the
placenta biomarkers in the association with CHD and
fetal neurodevelopment.

Materials and methods

Search strategy

We conducted a regular search in PubMed, Embase,
Google Scholar, and Cochrane on Nov 15th, 2021,
The search terms included “congenital heart deficiency,”
‘placenta,” “biomarkers,” “fetus,” “neurodevelopment,”
“‘genetic,” “angiogenic. We admitted Papers from all
years. The entire research sequence was: ‘Heart

non noy

Defects”, “Placenta”,” Fetus”,” English”.

Study selection

Two independent researchers (MS, MA) screened the
title/abstracts and consequently read the full text of
selected articles. A third researcher (MH) was helping
if there was disagreement. Eligibility criteria for inclusion
were: 1) infants with CHD 2) placenta features concerning
macroscopic analyses, immunohistochemistry, vascular
and villous structure, immunoreactivity, angiogenic

biomarkers, 3) description of placenta characteristics
compared with evidence values or a control group.
exclusion criteria for studies were: 1) articles associated
with CHD and a genetic or syndrome disorder 2) articles
associated with CHD and multiple pregnancies 3) articles
with less than ten participants.

Assessment of data Quality and extraction

Quiality assessment was evaluated utilizing the Newcastle
Ottawa Scale (NOS) for estimating the degree of non-
randomized studies Quality. Placenta features conceming
macroscopic analyses, immunohistochemistry, vascular
and villous structure, immunoreactivity, angiogenic
biomarkers were extracted and investigated.

Results

Study screening

The performed search find1308 studies. Following title/
abstract screening, 125 studies were read the full text,
and finally, 18 studies were entered (Figure 1)'927,

The characteristics of included studies are presented in
table I. There were differences in the categorization of
CHDs types and comparing study groups within included
studies (Table I).

According to cardiac intervention requirements, CHDs
were categorized as full CHD, significant CHD (intervention
in the first breath year), or only one specific congenital
heart defect. Of the included articles, ten represented
macroscopic  placenta  features, six represented
microscopic placenta features, four expressed maternal/
umbilical cord angiogenic biomarkers in serum samples,
and five described gene expressions in placental tissue/
maternal serum.

Assessment of data Quality

Assessing the Quality is presented in table Il. In this
systematic review, the quality ranking of Most included
studies was satisfactory. Consistent with the quality
grading of studies according to NOS, thirteen studies
received five 1o six stars. However, one study received
just one star because of the low cases and inadequate
cohort/controls  selections.  Further, three studies
received three stars due to not having a control group for
comparing the measurements.

Results of included studies

At the birth time, a decrease in weight and percentiles
of the Placenta was seen associated with ventricular
septal defect (VSD), Tetralogy of Fallot (ToF), double-
outlet right ventricle28, and hypoplastic left heart
syndrome (HLHS) (Table I)'*. At 18 and 39 weeks of
pregnancy, the smaller volume of the Placenta was
associated with CHD cases, but these changes were
not statistically significant’. It is essential to distinguish
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the placenta-to-birthweight rate because placenta
weight does not differ between cases with and without
intrauterine growth restriction. Five studies that reported
conflicting data described the ratio of the placenta to
the birth weight as an estimate of placental weight
by adjusting for birth weight. Although, four studies
detected No significant difference in the placenta-
to birthweight rate'®2021:27 implying that smaller
placentas in CHD only exist in subjects with low birth
weight. According to the birth weight of CHD, three
studies'®?*? reported that the placentas were smaller
than anticipated, and there was a significantly lower
ratio of placenta-to-birth weight. When CHD placentas
are smaller than birthweight, the fetus can attain its
growth potential; therefore, the placental preserves the
function. Adverse outcomes have been detected for
Abnormal umbilical cord insertion, such as intrauterine
growth restriction and demise. In one study, 200 CHD
cases were evaluated 16 that were reported Significantly
high percentages of abnormal umbilical cord insertion.
However, in two studies that had analyzed, the HLHS

(16 patients) and other types of CHD (32 cases)'*",
probably due to the small number of inclusions, no
high percentages of abnormal umbilical cord insertions
were reported. In addition, placental disorders were
found less than other macroscopic disorders in major
CHD types26. defects in fetal-materal relations are
commonly observed in Histological reports of CHD
gestations. Some studies reported the impaired
microscopic in HLHS types, which described fibrin
deposition and hypoplasia of distal villous, lower vascular
area, and membrane counts of vascular-syncytial'+2°,
Subsequently, researchers detected other defects in
CHD subjects that were not found in healthy placentae,
like thrombosis, choriangiosis, infarction, and impaired
maturation of villous'2"2427, However, the rate of
microscopic abnormality in the placental did not show
a significant difference between subjects PE, PIH, and
IUGR?*, Placental trophoblasts are responsible for the
production of angiogenic biomarkers such as placental
growth factor (PIGF) and pregnancy-associated plasma
protein-A (PAPP-A)?9%0, The concentrations of PIGF and

Figure 1: Flow charts for the studies were identified, displayed, and included in the study.
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PAPP-A in maternal serum were significantly lower in
CHD cases, so the decreased expression of angiogenic
biomarkers may cause changes in placental vascular
pathways in CHD'"'>1°, In contrast, the concentrations
of anti-angiogenic biomarkers such as fms-like soluble
tyrosine kinase-1 (sFIt-1) and soluble endoglin (SEng)
in maternal serum and umbilical cord blood were
significantly higher in CHD'. These findings could

Table I: Study characteristics of included studies.

explain dysfunction, perfusion, and placental weight
loss in CHD cases due to alterations in the expression
of these biomarkers. In CHD cases, placental tissue and
maternal serum altered functional and developmental
gene expression iN MRNA levels. Altered expression
of developmental genes of trophoblast, placental, and
embryonic may indicate a correlation between CHD
and genetic expression'®15:17:22.25,

Author/year Study Follow Participants (N) CHD Conclusion
design up time Total Case Control type

Ozcan et al, (2021) R Post-partum 139 47 92 MCCD The highest risk is seen in fetal CHD with maternal
risk factors

Giorgione et al, (2020) R Post-partum 936 480 456 MCCD Major CHD are significantly associated with the risk of
PE, SGA and PTB

Courtney et al, (2020) R Post-partum 42 24 18 HLHS Despite common vascular disturbances in placentas
from HLHAs

Schlatterer et al, (2019) P Post-partum 51 51 0 All type These data suggest that placental abnormalities
are common in CHD and may have a compounding
effect on brain lesions in this high-risk population

Russell et al, (2019) P Post-partum 133 138 0 CHD requiring| Damaging variants in proangiogenic genes may impact

surgery placental function and are associated with impaired fetal

growth in pregnancies involving a fetus with
congenital heart defect

Radhakrishna et al, (2019) P Post-partum 18 8 10 VSD This is the first report in which placental analysis
has been used for determining the pathogenesis
of and predicting VSD

Miremberg et al, (2019) R Post-partum 66 32 34 Severe CHD | Placental vascular malperfusion lesions are more
common in pregnancies complicated with CHD as
compared with CNS malformations

Takemoto et al, (2018) P Post-partum 663 37 626 All type Major anomalies may tend to aggregate
in the 90th percentile of the BW/PW ratio

Rychik et al, (2018) P Post-partum 120 120 0 All type Studies investigating the relationship between placental
abnormalities and postnatal outcomes may offer insight
into the fetal origins of outcome variability in CHD

Morano et al, (2018) R Second trimester 40 10 30 VSD These data confirm previous studies on the specific
association of MRNA species and type of congenital
heart defect and confirm that ventricular septal defects
are associated with abnormal mRNA for the tenascin-X gene

Contro et al, (2017) R Second trimester 78 36 42 LVOT These data suggested that molecular screening
of CNTRA and LVOT obstruction in the second
trimester is feasible

Curti et al, (2016) P Second trimester 70 39 31 All type These data represent a step forward in the screening of CHDs

Albalawi et al, (2016) R Post-partum 400 200 200 | CHD requiring| t cord insertion should be evaluated

surgery at routine obstetric sonography

Jones et al, (2015) R Post-partum 34 16 18 HLHS Placentas from pregnancies complicated by fetal HLHS
are characterized by abnormal parenchymal morphology,
suggesting immature structure may be due to
vascular abnormalities

Llurba et al, (2014) P Post-partum 269 65 204 MCCD Data suggest that ani imbalance angiogenic-
antiangiogenic factors is associated with developmental
defects of the human heart

Andescavage et al, (2014) P Second trimester | 135 41 94 All type Abnormalities in placental development may contribute
to the significant morbidity in this high-risk population.
Assessment of placental volume by MRI allows for in vivo
assessments of placental development

Llurba et al, (2013) P First trimester 408 68 340 MCCD In pregnancies with isolated fetal heart defects there is
evidence of impaired placental angiogenesis in the
absence of impaired placental perfusion and function

Arcelli et al, (2010) R Second trimester 88 40 48 All type Altered placental genetic expression was found at term

delivery in affected fetuses. The aberration was also
confirmed in maternal blood at the second trimester of
women bearing a fetus with congenital heart disease

R: Retrospective; MCCD: Major congenital cardiac defects; HLHS: hypoplastic left heart syndrome; P: Prospective; VSD: ventricular septal defects; LVOT: Left Ventricular

Qutflow Tract
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Table 1l: Quality of included studies based on the Newcastle-Ottawa assessment scale.

Selection

Selection of
non-exposed cohort
*

*
*

Representativeness
of exposed cohort

Ozcan (2021)
Giorgione (2020)
Courtney (2020)
Schlatterer (2019)
Russell (2019)
Radhakrishna (2019)
Miremberg (2019)
Takemoto (2018)
Rychik (2018)
Morano (2018)
Contro (2017)

Curti (2016)
Albalawi (2016)
Jones (2015)

Llurba (2014)
Andescavage (2014)
Llurba (2013)

Arcelli (2010)

L b 2 b 2 S R O O b
LB b 2B 2 2 2R 2 b S

* % ot %

Discussion

This systematic study showed an association between
CHD disorder and the incidence of weight loss,
abnormalities, and altered genes expression in the
placenta. Comparable properties were seen in IUGR, PE,
and PIH, all of which had abnormal trophoblast invasion
and insufficiency in the placenta?®. Subsequently, in
CHD cases, placental defects could reduce oxygen
and nutrients between the fetus and mother. Further, In
CHD without PE and IUGR, the altered and insufficient
placenta was also found. The probable reason for these
results could be associated with the altered expression
of genes involved in CHD development. In addition,
insufficient trophoblast invasion may be responsible for
pathological placenta alterations related to the classical
defective phenotype.

Altered expression of molecules that affect vascular
development can induce vascular changes in the placenta
and fetus. Alteration of gene expression at the protein
level was reported as having a local or systemic effect
on cardiac tissue of the placenta and matemal serum.
These findings indicate that alterations in gene expression
and affecting cardiac and placental tissue also affect
vascular growth pathways in other fetal tissues. Since
environmental and genetic predisposition performs  a
significant function in developing CHD, this disorder is
known to have multifactorial features. Epigenetic effects
or hypoxic stress on early embryogenesis can explain
angiogenic imbalance and vascular formation changes in
CHD cases'®#, On the other hand, epigenetic changes in
CHD may be due to the hemodynamic influences, which
affect developmental pathways of vascular and causes
alteration in angiogenesis and abnormalities in placental.
The results show that the CHD pathogenesis factors
can have epigenetic effects on placental tissue®?°.
Typically, more placental weight loss is seen in CHD

Comparability Outcome
Comparability Assessment Adequacy of Total score
of cohorts of outcome follow-up (0-6)

* * * 5

* * * 6

*k * 5

* * 3

* * 3

* % * * 6

* 1

* % * * 6

* * 3

* % * * 6

* % * * 6

* % * * 6

* % * * 6

* % * * 5

* % * * 6

* % * 5

* % * * 6

* % * * 6

cases, so changes in the expression level of angiogenic
biomarkers may be associated with the placental size.
Further researches are needed to understand better the
correlation between angiogenic biomarkers and placental
weight in CHD cases. Since placental changes are also
observed in cases of CHD without PE and IUGR, it can
assume that vascular alterations delay the maturation
of the fetal brain and growth in childhood*. Therefore,
comparing the placental perfusion disorder, vascular
genetic pathways, and angiogenic expression in CHD with
PE and IUGR. Fetal tissue perfusion and hypoxia can be
caused by placental dysfunction and alterations in vascular
expression. There were so many issues in the veterinary
and public health®'#%, which need additional studies.

Conclusion

The findings of this systematic study reveal an association
between CHD cases with lower weight of placenta,
macroscopic and microscopic abnormalities  of the
placenta, altered expression of genetic and angiogenic
biomarkers in placental tissue, and maternal serum. These
findings indicate defective development of vascular in the
placenta and fetus. The neurodevelopmental disorder
is also an essential complication of CHD. Thus, more
research on impaired placental effects on consequences
of these cases is needed in the future. Furthermore,
there should be a correlation between morphology and
placental function with neurodevelopmental results in
the fetus, childhood and adulthood, and hemodynamic
consequences of different types of CHD. Finally, the
benefits of this information for CHD cases can help
develop preventive measures in the entire lifespan.
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Abstract

Background/Purpose: Monolithic zirconia which have good optical properties and excellent mechanical properties such as
flexural strength and fracture resistance. This study aimed to investigate the effect of hydrothermal aging on the optical properties
of the monoalithic zirconia.

Materials and methods: In this in vitro study, some groups of all-ceramic restorations were examined, of which monolithic
zirconia with high translucency was used as the restorative material and three materials, grade 5 titanium and white and yellow
zirconia, as substructure materials. Color standard characteristics, /, a and b values, were measured and recorded by a digital
spectrophotometer before and after the aging process. Then, the mean values of data were compared by variance analysis.
Results: The statistical results show that the difference in mean values of color changes (AE) between the titanium group and
yellow zirconia group was statistically significant. However, no significant difference was observed between titanium and white
zirconia groups and between white zirconia and yellow zirconia groups. In all the groups, the differences in the mean AE in various
thicknesses were significant. The differences between the mean /, a, and b indices were significant in all the groups before and
after the aging process.

Conclusion: The color changes associated with the aging process were higher in the yellow zirconia group than in the other
two groups. The / and AE indices decreased, and the a and b values increased due to the aging process. Restorations with the
thickness of 1.5-mm and above exhibited greater color stability after aging.

Key words: Hydrothermal aging, optical properties, zirconia ceramics.

Resumen

Antecedentes/Propdsito: |a zirconia monolitica que tiene buenas propiedades Opticas y excelentes propiedades mecanicas
como la resistencia a la flexion vy a la fractura. Este estudio tiene como objetivo investigar el efecto del envejecimiento hidrotérmico
en las propiedades 6pticas de la zirconia monoalitica.

Materiales y métodos: En este estudio in vitro, se examinaron algunos grupos de restauraciones de ceramica sin metal, de
los cuales se Utilizé circonio monolitico de alta translucidez como material de restauracion y tres materiales, titanio de grado 5y
circonio blanco y amarillo, como materiales de subestructura. Se midieron las caracteristicas de color estandar, los valores |, a'y b,
y se registraron con un espectrofotometro digital antes y después del proceso de envejecimiento. A continuacion, se compararon
los valores medios de los datos mediante un andlisis de varianza.

Resultados: Los resultados estadisticos muestran que la diferencia en los valores medios de los cambios de color (AE) entre el
grupo de titanio y el grupo de circonio amarillo fue estadisticamente significativa. Sin embargo, no se observd ninguna diferencia
significativa entre los grupos de titanio y de circonio blanco y entre los grupos de circonio blanco y de circonio amarillo. En todos
los grupos, las diferencias en la media de AE en varios espesores fueron significativas. Las diferencias entre los indices medios |,
ay b fueron significativas en todos los grupos antes y después del proceso de envejecimiento.

Conclusiones: | .os cambios de color asociados al proceso de envejecimiento fueron mayores en el grupo de circonio amarillo
que en los otros dos grupos. Los indices |y AE disminuyeron, v los valores a'y b aumentaron debido al proceso de envejecimiento.
Las restauraciones con un grosor de 1,5 mm y superior mostraron una mayor estabilidad del color tras el envejecimiento.

Palabras clave: Envejecimiento hidrotérmico, propiedades Opticas, ceramica de circonio.
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Introduction

In recent years, dental ceramics have become an
increasingly essential materials in tooth restoration'. The
fabrication of anterior restorations with natural colors
and appearances is an essential process in dentistry
that is particularly important for patients®.Metal-ceramic
restorations with high fracture strength are successfully
used in dentistry®4. Obtaining natural translucency in
metal-ceramic restorations is more difficult than that
in all-ceramic restorations due to the opagueness of
metal substructure®®, The materials of choice in modern
dental ceramic are feldspathic porcelain, leucite-based
material, lithium disilicate, and zirconia’. Among all-
ceramic restorations, zirconia restorations have exhibited
favorable physiological and mechanical properties®®.
However, despite advances in the esthetics and strength
of ceramic materials, the color harmony between
ceramics and natural teeth is still not easy to achieve,
and it remains a challenge'®.

Manufacturers have been striving to improve the optical
properties of all-ceramic materials for better aesthetic
outcomes''. The color of zirconia can be affected
by various factors, substructure color, cement type,
zirconia type, zirconia thickness, staining process,
sintering conditions, and aging process' "¢, Although
translucent zirconia has been introduced in dentistry, but
the color matching of restoration with natural teeth is a
problem. In clinical situations, when the tooth of patient
is discolored or restored with opague or costume post-
core materials, the restorative material should be able
to mask the underlying color of restoration to achieve
esthetic results. Therefore, the high translucency of
ceramics is not always an advantage'®“°. The minimum
thickness of monalithic zirconia for sufficient fracture
resistance is recommended 0.5 mm, but there is no
consensus on the minimum thickness of zirconia to
provide the esthetic needs?' 4,

Studies have shown that when the surface of zirconia
is exposed to water or water vapor, it undergoes a
slow, spontaneous, and progressive phase transition.
This phenomenon is known as the aging process
or low-temperature degradation (LTD). This is one
of the disadvantages of zirconia because, after the
phase transition from tetragonal to monolithic phase,
the surface becomes rough, and a successive
displacement of particles with the subseqguent micro-
crack of cores is observed®. One of major research
interest is evaluating the mechanical behavior
of zirconia after the aging process in a humid
environment. Many variables are contributed in the
response of zirconia to the aging process, particle
size, zirconia properties, and quality, distribution of
stabilizing oxides, time, and atmospheric conditions
during the sintering process?®.

Clinical and laboratory care are needed to maintain the
integrity of the zirconia surface to minimize the effects of
the aging process.

Today, ceramic systems have been introduced to improve
the adaptation and color stability of restorations®-?8,
Monolithic zirconia restorations are a good choice in
cosmetic dentistry because, in addition to good optical
properties, they have excellent mechanical properties
such as flexural strength and fracture resistance®®%9-%2,
However, achieving the ideal esthetic outcome with
these restorations remains a challenge®'2,

This study aimed to investigate the effect of hydrothermal
aging on the optical properties of the all-ceramic
restorations. The null hypothesis of the study was that
the aging process does not affect the final color of the
restorations in different thicknesses of zirconia and on
different sub-structures.

Materials and methods

In this experimental study, monalithic zirconia with
high translucency (DD cubeX2; Dental Direkt GmbH,
Germany) was used as the restorative material, and three
materials; grade 5 titanium, white zirconia, and yellow
zirconia (IPS e.max ZirCAD; Ivoclar Vivadent AG), were
used as the substructure (Figure 1).

Fiogure 1: a. Translucent monolithic zirconia disks in different thicknesses,
b. Titanium, white zirconia and yellow zirconia disks.

The samples number were considered at n=4 in each
group and thickness, based on the study of Jirajariyave;
B et al., using G-power software with a = 0.05 and 90%
test power®*. High translucency monolithic zirconia was
considered for the disks material, and they were fabricated
by CAD/CAM method (Coritec 250i; imes-icore GmbH,
Eiterfeld, Germany). The disks’ diameter was considered
10 mm with the thickness of 0.5, 0.7, 0.9, 1.1, 1.3, 1.5,
1.7, and 1.9 mm, and for each thickness, four disks
were prepared.34 Then the samples were immersed for
5 seconds in the paint liquid (DD Bio ZX2 monolithic zero
A2 | .ZDD; Dental Direkt GmbH, Sponge, Germany).

The colored disks were dried with an ordinary bulb for 45
minutes, then the samples were sintered at a temperature
of 1.5620°C for 12 hours in a sintering furnace (iSINT HT;
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imesicore GmbH), and their both sides were equalized
by a polishing kit (BruxZir; Glidewell Direct, Irvine, CA,
USA). The thickness of the samples was measured by a
micrometer with the accuracy of +0/02 mm (293 MDC-
MX Lite; Mitutoyo Corp, Kawasaki, Japan).

A titanium disk with the thickness of 2 mm was prepared
by lath as the substructure material, and 2-mm-thick
disks were made of white and yellow zirconia, white
shade MO 0 as white zirconia and yellow shade MO 2 as
yellow zirconia, by the CAD/CAM technigue. IPS e.max
ZirCAD was crystallized according to the manufacturer's
instructions in the furnace (inFire HTC Speed Dentsply
Sirona). All the samples were cleaned in an ultrasonic
bath (Elmasonic S-30; Dentec, North Shore, Australia),
contains 98% ethanol for 20 minutes, and dried in an
oil-free air current,

The samples were divided into three groups, all-ceramic
restorations on a titanium substructure (Ti), all-ceramic
restorations on awhite zirconia substructure (W-2rO,), and
all-ceramic restorations on a yellow zirconia substructure
(y-2rO,). The Zzirconia disks were placed on the three
substructures, and a drop of glycerin was used at the
interfaces to make proper contact. /, a, and b parameters
in ClElab system were determined for zirconia samples in
different thicknesses using a digital spectrophotometer
(Ultrascan XE; Hunter Associates Laboratory, Inc.),
To investigate the optical properties. The total color
changes of the samples (AE) were calculated based on
the changes of /, a, b according to the following formula:

AE = [(Aa)? + (AbP + (A)F*

Before the measurement procedure, the
spectrophotometer was calibrated according to the
manufacturer's instructions. For more accuracy, the
color of all the samples was measured three times in the
condition that the spectrophotometer tip was placed at
the center of the sample.

After the first series of measurements, all the disks
underwent the same aging process. All the samples
were placed in a thermocycling device (PLO)
containing two tanks, cool and hot water baths with
temperatures of 5°C and 55°C, respectively. All
samples were subjected to 10,000 thermal cycles.
During each thermal cycle, samples were placed in
a cold-water bath for 60 seconds and in a hot water
bath for 60 seconds, and the transition time between
hot and cold baths was considered 10 seconds.
After completion of thermal aging, the samples were
Cleaned in an ultrasonic cleaner containing distilled
water for 5 minutes, and then the second series of
color measurements were performed.

Data were analyzed using SPSS software through paired
t-test, Tukey Post Hoc test, and ANOVA.

Results

The experimental results show that the mean AE index
was 1.11+£0.52 in the Ti group, 1.49+0.53 in the
Y-2rO, group, and 1.35+0.51 in the W-ZrO, group; the
differences among all groups were significant (P=0.014).
Pairwise comparisons of the groups showed that the
difference in the mean AE between the Ti group and
the Y-ZrO, group was significant (P=0.004) but, no
significant differences were observed between W-ZrO,
and Ti groups (P=0.063) and also between W-ZrO,
and Y-ZrO, groups (P=0.28). In all the groups, the
differences in the mean AE in the different thicknesses
were significant (Table 1).

The differences in the mean /, a, and b indexes in all
the groups before and after the aging process were
significant (Tables Il and 111).

Values greater than 5.5 for the AE index are compared as
clinically acceptable and more than 2.6 as the perceived
limit of integrated zirconia color changes against
thicknesses in different substructures due to the aging
process in Table IV.

Table I: Mean color changes of AE in different thicknesses.

Group Thickness Mean SD P_Value
Ti 0.5 1.78 0.29 <0.001
0.7 1.56 0.54
0.9 1.28 0.11
1.1 1.30 0.28
1.3 1.17 .22
1.5 0.72 0.25
1.7 0.61 0.22
1.9 0.42 0.27
Y-ZrO, 0.5 2.06 0.08 <0.001
0.7 1.84 0.52
0.9 1.90 0.43
1.1 1.66 0.14
1.3 1.26 0.36
1.5 1.47 0.50
1.7 0.98 0.36
1.9 0.78 0.08
W-ZrO, 0.5 1.94 0.48 <0.001
0.7 1.39 0.13
0.9 1.71 0.27
1.1 1.42 0.23
1.3 1.84 0.15
1.5 1.11 0.40
1.7 0.80 0.11
1.9 0.61 0.05

Table I1: Mean differences of /, a, and b indexes before and after hydrothermal aging.
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The P_

Parameter Group Before After difference  Value
] Ti 79.59+0.60 | 78.79+0.86 -0.77 <0.001
Y-ZrO, | 79.76+0.39 | 79.20+0.76 -0.56 <0.001

W-ZrO, | 81.22+0.66 @ 80.60+0.47 -0.62 <0.001

a Ti -0.27+07 -0.16+.83 0.11 <0.001
Y-ZrO2 0.97+0.26 1.08+0.38 0.11 <0.001

W-ZrO, 0.13+.50 0.19+0.46 0.06 <0.001

b Ti 17.26+0.81 @ 17.92+0.45 0.66 <0.001
Y-ZrO, | 19.33x0.74 | 20.53+1.05 1.2 <0.001

W-ZrO, | 17.31+0.98 @ 18.27+0.80 0.96 <0.001

153



Parviz Amini et al.

Table IlI: Changes in/, a, and b in different thicknesses.

Variable Ti
Thickness Mean S.D P_Value Mean
Al 0.5 -1.04 0.33 0.004 -1.06
0.7 -0.98 0.25 -0.86
0.9 -0.94 0.18 -0.77
1.1 -1.10 0.35 -0.77
1.3 -0.95 0.32 -0.30
1.5 -0.57 0.33 -0.11
1.7 -0.49 0.25 -0.17
1.9 -0.30 0.25 -0.36
Total -0.80 0.38 -0.55
Aa 0.5 0.26 0.15 <0.001 0.43
0.7 0.26 0.07 0.15
0.9 0.16 0.04 0.08
1.1 0.06 0.10 0.06
1.3 0.09 0.04 0.05
1.5 -0.02 0.04 0.03
1.7 0.06 0.05 0.01
1.9 -0.02 0.02 0.01
Total 0.10 0.12 0.10
Ab 0.5 1.42 0.22 <0.001 1.66
0.7 1.14 0.68 1.59
0.9 0.84 0.20 1.34
1.1 0.66 0.07 1.24
1.3 0.64 0.11 1.07
1.5 0.32 0.12 1.01
1.7 0.21 0.02 0.96
1.9 0.06 0.07 0.68
Total 0.66 0.50 1.19

Y-ZrO, W-ZrO,
S.D P_Value Mean S.D P_Value
0.36 <0.001 -0.94 0.42 0.002
0.31 -0.94 0.09
0.44 -0.76 0.21
0.27 -0.65 0.32
0.21 -0.44 0.20
0.15 -0.52 0.11
0.09 -0.36 0.13
0.15 -0.30 0.13
0.41 -0.61 0.31
0.07 <0.001 0.15 0.06 <0.001
0.04 0.12 0.04
0.03 0.05 0.03
0.03 0.04 0.01
0.01 0.01 0.01
0.01 0.01 0.012
0.01 0.07 0.009
0.01 0.01 0.009
0.13 0.05 0.06
0.33 0.014 1.66 0.39 0.027
0.53 1.02 0.10
0.59 0.89 0.41
0.19 0.93 0.33
0.32 0.92 0.75
0.14 0.96 0.45
0.37 0.71 0.07
0.08 0.52 0.08
0.45 0.95 0.46

Table IV: Comparison of the color change of monolithic zirconia thicknesses on
different substructures due to aging process with the 2.6 and 5.5 values.

Thickness Mean AE P-value P-value
(Perception limit, 2.6) (Perception limit, 5.5)
<1.5 1.61 <0.001 <0.001
>1.5 0.83 <0.001 <0.001

Discussion

The results showed that the differences in /, a, b and
AE parameters of zirconia before and after aging were
significant in association with thickness and substructure
type. The null hypothesis of this study, the aging process
no effect the final color of restorations in different zirconia
thicknesses and substructure, was rejected. Therefore,
the aging process could affect the color of zirconia in
all the groups, especially in thicknesses less than 1.5
mm. In all the analyses, the effect of thickness on zirconia
color changes concemning aging was significant. The
substructure color affected the a, /, and b values in the
translucent zirconia. The greatest changes in the index |,
a, b, and AE due to aging process in all the groups were
related to zirconia with a thickness of 0.5 mm and the
lowest changes were related to the thickness of 1.9 mm
(Table Ill). The / and AE indices decreased and a and b
indexes increased due to aging (Table 1I).

The results showed that the difference in mean AE was
significant due to the thickness of zirconia in all groups.
Therefore, in all the groups (Ti, Y-2rO,, and W-2rO,) the
color change decreased significantly with increasing the
ceramic thickness. In the Ti group, the color changes

at thicknesses less than 1.1 mm were significantly
higher than those at thicknesses more than 1.3 mm.
In the Y-ZrO, group, color changes at thicknesses less
than 1.5 mm were significantly greater compared to
thickness more than 1.7 mm and in the W-ZrO, group,
color changes at thicknesses of less than 1.3 mm were
significantly higher compared to the thicknesses of more
than 1.5 mm (Table Ill). Therefore, the maximum change
was concermned with the minimum zirconia thickness
and vice versa, which is supported by the results of y
Volpato et al®. In fact, the color changes in the samples
after aging process can be attributed to changes in the
microstructure of the zirconia surface due to the long aging
process. Monolithic particles are larger than tetragonal
particles and increase the roughness of zirconia surface,
exposing the surface to more color changes. Dikicier
et al, showed that the effect of aging process on color
parameters, regardless of thickness was significant and
for all the systems, a value increased and | and b values
decreased with increasing thickness. They also indicated
that the thickness of restoration significantly affected its
color. Their results regarding changes in a and | values
are consistent with this study®®. Stevenson et al reported
that the color of ceramic restorations are affected by tooth
color, ceramic thickness, and the opacity of materials®,
The present study showed that the mean AE in the
Y-2rO, group was higher than that in the W-ZrO, and Ti
groups, which was significant.

These findings indicated that the use of Y-ZrO, as a
substructure resulted in more color changes than W-ZrO,
and Ti.
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The color changes in zirconia samples after the aging
process were significantly less at thicknesses more than
1.5 mm than 2.6 value, suggesting that this color change
is imperceptible by the naked eye, and t than 2.6 value,
suggesting that this color change is imperceptible by the
naked eye this color change is imperceptible by the naked
eye. Therefore, it is not important. On the other hand, the
color change in zirconia samples with thicknesses less
than 1.5 mm due to the aging process was significantly
greater than the 2.6 value and significantly lower than the
5.5 value. Therefore, the color change in these samples
is perceptible but clinically acceptable.

Zirconia has an internal chemical structure with high
density, so that its porosity is less than 0.05%. 37,38
This property of zirconia explains its slight changes
in its appearance due to the aging process. Changes
probably occur only on the zirconia surface; therefore,
creating a more uniform and homogeneous surface may
reduce the aging effect. However, it should be noted that
several factors can directly affect the transition from the
tetragonal phase to the monoalithic, including defects or
the absence of oxygen, size, shape, and location of ZrO,
particles as well as type and amount of stabilizing oxide,
and presence of residual stress that are not clinically
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Resumen

Introduccion: El proceso normal de envejecimiento se caracteriza por una progresion de eventos fisioldgicos que ocurren a lo
largo del ciclo de vida. Los cambios relacionados con la edad ocurren en todo el cuerpo y son mas prominentes en los Ultimos
anos. Los objetivos y propodsitos de este estudio fueron: i) proporcionar un resumen de la investigacion existente y relevante, i)
evaluar las variables del programa de ejercicios vy i) brindar recomendaciones practicas basadas en evidencia para la prescripcion
de gjercicios y el entrenamiento de fuerza en adultos mayores, de acuerdo con las pautas y recomendaciones internacionales.
Meétodos: Usando un enfoque basado en evidencia, combinamos datos cientificos, declaraciones de expertos y preocupaciones
de los usuarios finales para mejorar las referencias de los intereses, valores, requisitos y opciones de la poblacion que envejece. Asi,
la declaracion de posicion presenta una valoracion de los principales estudios obtenidos tras un exhaustivo andlisis de la literatura.,
Resultados y conclusiones: En conclusion, destacamos que el entrenamiento de fuerza solo o combinado con entrenamiento
aerobico, es parte fundamental de la prevencion primaria de muchas enfermedades cronicas en adultos mayores, ademas
de retrasar la progresion y reducir los sintomas de las condiciones cronicas relacionadas. Los programas de ejercicios de
componentes multiples, especialmente los ejercicios de fuerza que incluyen el entrenamiento de la fuerza muscular, son las
intervenciones mas efectivas para amortiguar el impacto de la discapacidad fisica y otros resultados adversos relacionados con
la salud, incluso en los ancianos.

Palabras clave: Actividad fisica, fuerza, bienestar.

Abstract

Introduction: The normal aging process is characterized by a progression of physiological events that occur throughout the life
cycle. Age-related changes occur throughout the body and are most prominent in later years. the aims and purposes of this study
were to: i) provide a summary of existing and relevant research, ii) assess exercise program variables, and iii) give practical evidence-
based recommendations for exercise prescription and resistance training in older adults, according to interational guidelines.
Methods: Using an evidence-based approach, we combined scientific data, experts’ statements, and end-user concems to
improve references for the interests, values, requirements, and choices of the aging population. Thus, the position statement
presents an assessment of the main studies obtained after a thorough analysis of the literature.

Results and conclusions: As conclusions we highlight that strength training alone or combined with aerobic training, is a
fundamental part of the primary prevention of many chronic diseases in older adults, in addition to delaying the progression
and reducing the symptoms of related chronic conditions. Multicomponent exercise programs, especially strength exercises that
include muscle power training, are the most effective interventions for buffering the impact of physical disability and other adverse
health-related outcomes, even in the oldest-old.

Key words: Physical activity, strength, wellbeing.
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Introduccion

Los adultos mayores representan el grupo de edad de
mas rapido crecimiento de la poblacion. Los cambios
fisiologicos asociados con el envejecimiento primario
y las enfermedades cronicas concurrentes tienen un
impacto adverso en la capacidad funcional, los resultados
de salud v la calidad de vida'. El proceso normal de
envejecimiento se caracteriza por una progresion de
eventos fisioldgicos que ocurren a lo largo del ciclo de
vida. Los cambios relacionados con el envejecimiento
ocurren en todo el cuerpo y son mas prominentes en los
ultimos anos.

La edad avanzada, incluso si no esta asociada con
el desarrollo de una enfermedad cronica grave, se
acompana de una multiplicidad de modificaciones
bioldgicas que pueden contribuir a la reduccion de la
masa, la fuerza vy la funcion del musculo esquelético,
lo que lleva a una disminucion general de la resistencia
fisiologica (capacidad para pararse y recuperarse de los
estresores). También esta relacionado con la reduccion
del tamafo muscular (atrofia muscular), la pérdida de
la unidad motora y la reduccion de la velocidad de
contraccion, 1o que a su vez conduce a una disminucion
de la fuerza muscular, la potencia y la resistencia®*.

Como un fendmeno multifacético y complejo, el
envejecimiento se manifiesta de forma diferente entre los
individuos a lo largo de la vida y esta extremadamente
condicionado por las interfaces entre las caracteristicas
genéticas, ambientales, de comportamiento vy
demogréficas®. La literatura describe que la sarcopenia
afecta al rendimiento motor y muscular®®®, Las pérdidas
de la funcion muscular pueden reducir la aptitud fisica
y la independencia en las actividades de la vida diaria.
Ademas, los altos niveles de dependencia de los
ancianos se asocian positivamente con un mayor temor y
riesgo de caidas y niveles mas bajos de calidad de vida®.

Dado gue la mayoria de los factores de riesgo asociados
con las enfermedades cronicas aumentan con la edad
(avanzada), la adopcion de una actividad fisica regular
es esencial para atenuar las disminuciones funcionales
asociadas con el envejecimiento y para mejorar 10s
resultados relacionados con la salud fisica y psicoldgica
de los adultos mayores™°,

Como tal, y considerando que gran parte de la poblacion
de edad avanzada es sedentaria y tiene bajos niveles
de aptitud fisica, los objetivos y propdsitos de este
estudio fueron: 1) presentar un resumen de los trabajos
de investigacion existentes y pertinentes, 2) evaluar
las variables del programa de ejercicios, y 3) ofrecer
recomendaciones préacticas basadas en la evidencia
para la prescripcion de ejercicios y el entrenamiento
de fuerza en los adultos mayores, de acuerdo con las
recomendaciones internacionales

Proceso

Mediante un enfoque de préactica basado en la evidencia,
combinamos datos cientificos, declaraciones de expertos
y preocupaciones de los usuarios finales para mejorar
las referencias de los intereses, valores, requisitos y
selecciones de las personas mayores. Por lo tanto, la
declaracion de posicion presenta una evaluacion aguda
del trabajo disponible principal pertinente obtenido a
través de un andlisis de alcance de la literatura.

Dado que existe una gran diferencia bioldgica entre
los adultos mayores de edad cronolégica relacionada
y las modificaciones relacionadas con la edad en el
musculo esquelético normalmente comienzan a 1o
largo de la mediana edad, no se considerd adecuada
una designacion estandar de edad avanzada basada
en la edad cronoldgica. En cambio, debido a la amplia
variedad fisiologica y funcional, y al comienzo de las
consecuencias relacionadas con la edad para el mdsculo
esquelético, se analizaron los estudios que incluyeron
sujetos de 50 anos en adelante.

Evidencia de las declaraciones
resumidas

El entrenamiento de fuerza es el método mas eficaz
disponible para mantener y aumentar la masa corporal
magra y mejorar la fuerza y la resistencia muscular'.
Se recomienda como parte de las pautas de actividad
fisica que incluyen trabajar todos los grupos musculares
principales en dos o mas dias a la semana'®’™, Los
adultos mayores pueden obtener muchos beneficios para
la salud del entrenamiento de fuerza, como el aumento
de la fuerza muscular, el aumento de la masa muscular
y el mantenimiento de la densidad ¢sea. Ademas, se ha
demostrado que ciertas dimensiones de la calidad de vida
relacionada con la salud mejoran en los adultos mayores
debido a la intervencion de entrenamiento de fuerza',

Teniendo en cuenta las consecuencias fisicas, sociales y
emocionales adversas del envejecimiento, las estrategias
tanto de prevencion como de tratamiento son esenciales
para la salud y el bienestar de los adultos mayores®'%'°, Entre
los factores que contribuyen al proceso de envejecimiento,
el desuso muscular es un factor evitable y cambiante.
El entrenamiento de fuerza se considera un elemento
significativo de un programa completo de ejercicios para
complementarlos efectos positivos ampliamente reconocidos
del entrenamiento aerdbico en la salud vy las capacidades
fisicas'. Existe una evidencia solida y convincente de que
el entrenamiento de fuerza puede amortiguar los efectos
del envejecimiento sobre la funcion neuromuscular vy la
capacidad funcional*'’, Diferentes formas de entrenamiento
de fuerza tienen el potencial de aumentar la fuerza, la masa
y la potencia muscular'?, Ademas, la evidencia revisada
disponible revela una asociacion dosis-respuesta donde el
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volumen v la intensidad estan fuertemente relacionados con
las adaptaciones al gjercicio de fuerza'*'®,

Teniendo esto en cuenta, diferentes instituciones
sugieren que los adultos deben participar en actividades
de fortalecimiento muscular de intensidad moderada a
alta, lo gue incluye trabajar todos los grupos musculares
principales dos o mas dias a la semana'®'?, Para el
adulto de edad avanzada, se aplican las mismas pautas
de fortalecimiento muscular, ya que el entrenamiento de
fuerza puede promover beneficios aln mayores para
esta poblacion. Varios problemas de salud que afectan
a los adultos mayores pueden mitigarse © incluso
prevenirse mediante la adopcidn de un programa
regular de entrenamiento de fuerza'®. Por ejemplo, los
adultos mayores tienen un mayor riesgo de muerte
prematura debido a caidas, que a su vez se asocian
con disminuciones de la aptitud y el equilibrio muscular
relacionadas con la edad que pueden reducirse/
mejorarse mediante diferentes formas de entrenamiento
de fuerza'®?,

Los adultos mayores pueden obtener muchos otros
beneficios para la salud con el entrenamiento de fuerza,
junto con mas masa y fuerza muscular'®?®, Los estudios
han demostrado que el entrenamiento de fuerza
puede beneficiar la densidad mineral dsea®?®, los
perfiles de lipoproteinas®®, el control de la glucemia®’,
la composicion corporal?®, los sintomas de fragilidad?,
los factores de riesgo del sindrome metabdlico™ vy los
marcadores de enfermedades cardiovasculares®'. Esta
creciente cantidad de evidencias ha proporcionado un
apoyo adicional a los hallazgos inicialmente reportados
en la revision seminal de Pollock y Vincent® (ver tablall),
demostrando que el entrenamiento de fuerza juega un
papel significativo en la mejora de muchos factores de
salud asociados con la prevencion de enfermedades
cronicas a lo largo del curso de la vida.

Tabla I: Efectos del entrenamiento de fuerza en las variables de salud y condicion fisica.

Variable Entrenamiento de fuerza
Densidad mineral 6sea "
Riesgo de caidas l
Osteoartritis !
% de gasa l
Masa corporal magra "
Fuerza ™
Resistencia muscular local ™
Metabolismo de la glucosa

Respuesta de la insulina (N

Niveles de insulina basal 4

Sensibilidad a la insulina "
Lipidos en sangre

HDL Te

LDL le
Ritmo cardiaco en reposo A
Volumen sistélico ind
Presién sanguinea en reposo

Sistélica ind

Diastolica le
Vo, . 1
Tiempo de resistencia ™
Funcién fisica m”
Movilidad/vida independiente ™t
Metabolismo basal 1

En conjunto, la evidencia indica que el entrenamiento
de fuerza mejora la salud fisica, la capacidad funcional
y la calidad de vida en las personas mayores, incluso
en presencia de fragiidad y enfermedades cronicas.
Ademéas, los niveles de entrenamiento de fuerza
acordes con las pautas internacionales se han asociado
con una mayor aptitud fisica, un mejor perfil de riesgo
cardiovascular y una disminucion de la mortalidad
general (por todas las causas)®*®,

De acuerdo con Hunter y otros®, una parte sustancial
de las reducciones en la fuerza relacionada con la edad
y la funcion muscular esta mediada por disminuciones
en la actividad fisica diaria, que a su vez induce una
mayor sarcopenia. Esto da como resultado un ciclo
de retroalimentacion positiva que empeora con €l
tiempo (Figura 1).

Figura 1: Modelo de los cambios funcionales relacionados con la edad en la sarcopenia (como se presenta en Hunter y otros36).
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Por lo tanto, la interrupcion de este ciclo es de suma
importancia para mantener la capacidad funcional vy la
calidad de vida de los ancianos.

Todos los programas de ejercicios de fuerza deben
ajustarse a las necesidades y competencias individuales
de los adultos mayores. Se debe realizar una evaluacion
médica/fisica completa para descartar posibles
comorbilidades y contraindicaciones del ejercicio fisico
(infarto de miocardio o angina inestable, hipertension no
controlada, insuficiencia cardiaca aguda y obstruccion
arterial venosa completa). Ademas, también se debe
realizar el seguimiento del plan/programa establecido y
sus posibles efectos secundarios (lesiones musculares,
articulaciones vy fracturas). En resumen, la prescripcion
de ejercicios debe ser especifica e individualizada
(estado de salud, factores de riesgo de enfermedades
cronicas, caracteristicas de comportamiento, objetivos
personales y preferencias de ejercicio) y progresiva para
optimizar y maximizar la magnitud de las adaptaciones
de fuerza en los ancianos® %,

No obstante, el entrenamiento de fuerza también se
puede prescribir simultdneamente con el entrenamiento
aerdbico, ya gque ambos modos/tipos de ejercicio
fisico obtienen beneficios distintos, como mejoras en
las funciones neuromusculares y cardiovasculares’®,
respectivamente, y porque tanto la fuerza muscular
como la aptitud aerdbica estan inversamente asociadas
con mortalidad por cualguier causa en  personas
mayores'>®%9 Con esto en mente, diferentes
instituciones  internacionales han sugerido pautas
y recomendaciones de ejercicio que incluyen la
combinacion de ejercicios aerdbicos, entrenamiento
de fuerza, agilidad / equilibrio y ejercicios de flexibilidad
estatica y dinamica para adultos*®#? (ver tabla Il).

Para promover y mantener la salud, todos los adultos
sanos deben acumular al menos 150 minutos semanales
de ejercicio aerdbico de intensidad moderada (60-70%
de la frecuencia cardiaca méaxima, o 12-13 en un rango
de escala de esfuerzo percibido de 6 a 20 puntos),
distribuidos por la mayoria de los dias de la semana

Tabla Il: Recomendaciones internacionales de la actividad fisica para adultos sanos.

Modo
Marcha rapida

Organizacién Tipo

American College Actividades aerdbicas
of Sport Medicine [40]

Entrenamiento de fuerza

75" - 150’ semana

8 - 10 gjercicios

0, altemativamente, acumular al menos 75 minutos de
actividad aerdbica vigorosa (/0% a 90% de la frecuencia
cardiaca méaxima, o 14 a 16, en un rango de escala de
esfuerzo percibido de 6 a 20 puntos). Los adultos deben
Seguir realizando actividades gue mantengan o aumenten
la fuerza muscular, al menos dos dias a la semana, no
consecutivos. Se recomienda a los ancianos, ademas de
los niveles minimos de ejercicios aerdbicos y de fuerza
recomendados para los adultos, que realicen ejercicios
de estiramiento y equilibrio al menos 2 a 3 veces por
semana, a fin de evitar caidas y mantener y mejorar su
autonomia y calidad de vida'#°%44,

El entrenamiento de fuerza debe realizarse de 2 a 3
veces por semana, usando 3 series de repeticiones
8-12, con una intensidad inicial de 20-30% de 1RM,
progresando hasta el 70% de 1RM. El entrenamiento
de fuerza puede realizarse utilizando maqguinas
de resistencia que requieren grupos de musculos
importantes (por ejemplo, la presion de las piemas y
la extension de la rodilla). Sin embargo, los ejercicios
que implican movimientos monoarticulares  tienen
una respuesta cardiovascular mas baja (aumento de
la frecuencia cardiaca y de la presion sanguinea),
siendo, al principio del proceso de entrenamiento, mas
adecuados para su uso enindividuos conenfermedades
cardiovasculares®®“°, Para optimizar la mejora de la
capacidad funcional del anciano, el programa de
entrenamiento de fuerza debe incluir también ejercicios
de fuerza que reproduzcan la actividad de la vida diaria,
por ejemplo, levantarse y sentarse®,

El entrenamiento de potencia muscular (alta velocidad)
puede sermas beneficiosoentérminosdemejorafuncional
gue un programa de entrenamiento de resistencia
muscular (baja velocidad)*®. Este tipo de entrenamiento,
con cargas ligeras, realizando movimientos explosivos,
deberfa incluirse en las actividades a prescribir en los
ancianos, ya que se sugiere gue se asocie a una (mas)
mejora de la capacidad funcional®®®°4¢, E| entrenamiento
de resistencia cardiovascular debe incluir conjuntos de
caminatas en diferentes direcciones y ritmos, caminar
en una cinta de correr v subir v bajar escaleras. Esta

Duracién Intensidad Frecuencia

Moderada a Vigorosa Minimo 3 dias / semana

75% de 1RM

3 -4 sets Minimo 2 dias / semana
8 - 12 Reps.
Flexibilidad Complementario a otros tipos de ejercicio (estatico y dinamico; grupos de musculos principales)
American Heart Actividades Marcha 150’ semana Moderada
Association [41] aerobicas
Marcha rapida 90’ semana Vigorosa 3 - 7 dias / semana
2 dias / semana
Entrenamiento de fuerza 2 - 4 sets 75% de 1RM 3 dias / semana
8 - 12 Reps.
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Tabla llI: Guia de prescripcion de ejercicio en ancianos*.

Beneficios Modalidad de ejercicio
Mejora Caminar

de la resistencia Pedalear
cardiovascular

Aumento de masa Pesos libres

muscular y fuerza Méaquinas resistencia variable

Potencia y capacidad Incluir ejercicios de la vida diaria

funcional (levantarse y sentarse, subir/bajar escaleras)
Incluir ejercicios de potencia
(a altas velocidades con pesos ligeros/moderados)
Flexibilidad Estiramientos
Yoga/pilates
Equilibrio Deberia incluir ejercicios en la posicion de tandem,

semitandem, desplazamientos multidireccionales
con pesos extra (2-4 kg), caminar con apoyo talén punta,

Prescripciéon

60-80% FCma
(40-60% VO, )
5-30 min/sesion
3 dias/semana

8-10 repeticiones por serie con un peso que pudiésemos
realizar 20 repeticiones méaximas (20 RM) o mas
y no sobrepasar la realizacion de 4-6 repeticiones por serie
con un peso que pudiésemos realizar 15 RM (30-70% 1 RM)
6-8 ejercicios
Grandes grupos musculares
8-10 repeticiones
2-3 series

En los ancianos (incluso en los mas viejos)
se puede mejorar la potencia mediante el entrenamiento
al 60% de 1 RM y con la maxima velocidad a esta resistencia
(p. €j: tan répido como sea posible) que estaré entre el 33-60%
de la velocidad maxima sin resistencia

10-15 min
2-3 dias semana

En todas las sesiones

subir escaleras con ayuda, trasferencia de peso corporal
(desde una pierna a la otra) y ejercicios de Tai Chi modificados

actividad deberia comenzar con 5-10 minutos, durante
las primeras semanas, progresando a 15-30 minutos®’.

El entrenamiento del equilibrio debe incluir ejercicios
en posicion tandem, semitandem, movimientos
multidireccionales bajo carga (2-4 kg), caminar con el
apoyo de los dedos de los pies del talon, subir escaleras
con ayuday transferencia de masa corporal (de una pierna
ala otra). Los gjercicios modificados de Tai Chi, el yoga,
el estiramiento y el entrenamiento de equilibrio también
pueden mejorar el funcionamiento fisico y beneficiar a
los pacientes con hipertension, enfermedades cardiacas
y artritis’®?® (ver tabla Ill).

Los programas de entrenamiento multicomponente
deben incluir aumentos graduales de volumen,
intensidad y complejidad de los gjercicios
cardiovasculares, de fuerza y de equilibrio. Para
entrenar alternativamente, la fuerza muscular de un
dia y oftra resistencia cardiovascular es un excelente
estimulo para mejorar la fuerza, la potencia y la
resistencia cardiovascular. Cuando se realizan
programas de entrenamiento que combinan la fuerza
y la resistencia cardiovascular, se debe realizar
preferentemente un entrenamiento de fuerza antes
del entrenamiento cardiovascular®. En individuos
con bajos niveles de aptitud fisica y/o sin habitos
regulares de participacion en el gjercicio, la aplicacion
de un volumen de entrenamiento bajo puede facilitar la
adherencia al programa de entrenamiento’.

Conclusiones

Enlas personas mayores, la actividad fisica es beneficiosa
por cuanto respecta a los siguientes resultados de
salud: mejora de la mortalidad por todas las causas vy la
mortalidad cardiovascular, la incidencia de hipertension,
la incidencia de cancer en lugares especificos vy la
incidencia de diabetes de tipo 2, la salud mental (menor
presencia de sintomas de ansiedad y depresion), la salud
cognitiva y el sueno, y posible mejora de las mediciones
de adiposidad. En las personas mayores, la actividad
fisica sirve para prevenir caidas y las lesiones por caidas,
asi como el deterioro de la salud dsea y funcional.

El entrenamiento de fuerza solamente, o combinado
con entrenamiento aerdbico, se supone como una
parte fundamental de la prevencion primaria de las
enfermedades cronicas de muchos adultos mayores,
pero también para retrasar la progresion / reducir los
sintomas de las afecciones cronicas relacionadas.

Las personas mayores deben acumular a lo largo de
la semana un minimo de entre 150 y 300 minutos de
actividad fisica aerdbica de intensidad moderada, o bien
un minimo de entre 75y 150 minutos de actividad fisica
aerobica de intensidad vigorosa, o bien una combinacion
equivalente de actividades de intensidad moderada
y vigorosa, con el fin de obtener beneficios notables
para la salud. También deben realizar actividades de
fortalecimiento muscular de intensidad moderada o
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mas elevada para trabajar todos los grandes grupos
musculares dos 0 mas dias a la semana, ya que ello
reporta beneficios adicionales para la salud. Dentro de
su actividad fisica semanal, las personas mayores deben
realizar actividades fisicas multicomponente variadas que
den prioridad al equilibrio funcional y a un entrenamiento
de fuerza de intensidad moderada o mas elevada tres
0 mas dias a la semana para mejorar su capacidad
funcional y evitar caidas.

Los programas de egjercicios multicomponentes, vy
especialmente los ejercicios de fuerza que incluyen
entrenamiento  de potencia muscular, son las
intervenciones mas relevantes para amortiguar el
impacto de la discapacidad fisica y otros resultados
adversos relacionados con la salud, incluso en los mas
vigjos. Estos programas también son intervenciones
valiosas en otros dominios de fragilidad, como caidas vy
deterioro cognitivo.

El ejercicio fisico y el entrenamiento de fuerza deben
adaptarse a las caracteristicas y contraindicaciones
de cada individuo, y deben prescribirse con un plan
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Abstract

This article presents a reflection about the risk by exposure to electricity for workers who work at height. This collective of workers
—who are considered essential and whose activity requires a specific set of physical skills and adequacies— are now exposed to
the added risks of the COVID-19 pandemic.

The consequences of work related accidents or injuries also implicate their families, and this is reflected in Francisca Lita's painting,
which opens a door towards present and future hope, showing her belief that the COVID-19 virus will eventually be controlled.

Resumen

Este articulo reflexiona sobre el riesgo por exposicion a la corriente eléctrica de trabajadores en alturas al que se aflade el miedo
por la pandemia en este grupo de trabajadores considerados esenciales y cuya actividad requiere de su presencia fisica.

Las consecuencias por accidentes o lesiones derivadas de su actividad implican también a sus familias y se refleja en la
pintura de Francisca Lita, quien deja abierta la puerta a la esperanza en un control de la enfermedad por COVID-19 vy refleja una

esperanza presente y futura.

Introduction

Exposure to risk is part of everyone’s daily work. However,
the current preventive legislation in industrialised countries
seeks to have those risks reduced, by applying protective
measures at both individual and collective levels'.

Essential workers such as those who carry out power
cable maintenance have seen their working-at-height
risk linked to the current risk of becoming infected by the
COVID-19 virus.

In Spain, the preventive legislation establishes that
working-at-height tasks must be performed by qualified
workers, following previously established protocols.
Such protocols, if their complexity requires it, need to
be rehearsed on stable ground and adjusted to the
necessary requirements of the situation. Jobs that are to
be carried out in locations where communication may be
hampered — due to geographical reasons, quarantining
or other circumstances -, must be performed in the
presence of at least two first aid trained workers?.

These activities demand a high degree of specialisation,
being performed by highly trained workers, using the
appropriate machinery and tools®.

The risks of working with
exposure to electricity

Jobs in contact with electricity carry a very high
occupational risk. Death following electrocution is mostly
the consequence of ventricular fibrillation and asphyxia,
and bumns are the most frequent conseguences of non-
fatal accidents.

The severity of the injuries sustained by these workers
depends on a variety of factors that are linked to the
characteristics of the electric current (voltage and
amperage), duration and type of contact and the
resistance of the human body.

Mortality rates of electrical risk

The results are different depending on the country and
the working sector.

In Saudi Arabia, data from 2020 shows that the
most common accidents and injuries occured in the
construction sector, and the most frequent causes were
falls from height (>80%) and electrocutions (>60%)*. In
ftaly, between 2002-2016, 18,9% of fatal occupational
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injuries were caused by a form of dangerous energy or
process — mechanical, thermal, electrical or chemical in
small construction and agricultural businesses®. In Spain,
data from 2015 registered 2.486 accidents, of which
11 had fatal consequences, caused by contact with
electricity during working hours®,

Work during the pandemic

The COVID-19 pandemic has initiated a change in the life
of workers around the world, but many of these workers
were marked as essential and therefore had to continue
their activites. Amongst them are those working with
electricity. It was then necessary to adapt the working
procedures, in order for the workers to stay apart as much
as possible (travelling in separate vehicles, maintaining
social distancing at all times, no access to changing
rooms, eating restrictions at the workplace, etc.), which
led to anxiety and fear of becoming infected by the virus.
All these measures had an impact on the workers’ job,
home and health. Surveys are currently being conducted
in order to discover and understand the real implications
this unprecedented pandemic has had in people’s work,
private lives and health’.

The electric risk, painted

Francisca Lita’'s image shows the shared work of two
colleagues working on an power cable, with the threat
and risk of exposure to electricity stretching it's hand
towards them - and the tears of suffering of their loved
ones, conscious of the risks and awaiting their retum.

The painting shows two clear sides, subtly separated
by an electric post. On one side, the workers carry out
their daily job, with their routines and their risks; on the
other side, as if being part of a special universe, the
pandemic risk is shown — present in society and added
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as a complementary risk to the workers usual activities,
becoming part of their routines.

The pandemic risk side is shown with greater clarity and
the tree flowers express the hope of a promising future
where the disease will be controlled.

The security straps that keep the workers attached to
each other, as well as the electrical structures, allude to
the pandemic too. They show that, for those essential
workers who are carrying out vital tasks for the rest of
society, the risk is present in all their activities.
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threatening risks. The figure of the loved ones and their
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safe: without having been in contact with the virus and
having finished the work free of accidents or injuries.
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Proteins that misfold may accumulate and cause disorders like Alzheimer's and Parkinson’s. New medicines are also explored to
forecast and even cure these ilnesses’ severe symptoms. Because they were misfolded during creation or maintenance, rogue
proteins may harm a biological system. This causes over twenty human ilnesses, including Alzheimer’s, Huntington'’s, Parkinson's,
and other neurodegenerative diseases. To create new therapies and medications, researchers will need to understand protein
misfolding and aggregation formation. To summarize, protein misfolding causes aggregation and neurodegeneration. This suggests
that nature employs protein aggregation to execute unique physiological activities in various biological conditions.

Key words: Protein misfolding, Alzheimer’s disease, Huntington’s disease, Parkinson’s disease.

Resumen

Las proteinas que se pliegan mal pueden acumularse y causar trastornos como el Alzheimer y el Parkinson. También se
exploran nuevos medicamentos para prever e incluso curar los graves sintomas de estas enfermedades. Las proteinas mal
plegadas durante su creacion o mantenimiento pueden dafiar un sistema bioldgico. Esto provoca més de veinte enfermedades
humanas, como el Alzheimer, el Huntington, el Parkinson y otras enfermedades neurodegenerativas. Para crear nuevas terapias
y medicamentos, los investigadores deberan comprender el mal plegamiento de las proteinas vy la formacion de agregados. En
resumen, el mal plegamiento de las proteinas causa agregacion y neurodegeneracion. Esto sugiere que la naturaleza emplea la
agregacion de proteinas para ejecutar actividades fisioldgicas Unicas en diversas condiciones bioldgicas.

Palabras clave: Mal plegamiento de proteinas, enfermedad de Alzheimer, enfermedad de Huntington, enfermedad de Parkinson.

Introduction

At several stages of the biological process, the ability of
proteins to function properly depends on their coordinated
interactions. The normal number of cell proteins is 30,000
and the linear chain of a protein consists of amino acids’.
This linear chain can be used in its natural form. After
translation, proteins begin to fold due to the interactions
between amino acids. Proteins that fold themselves
after production are more prone to misfolding and The
crowded cell environment increases misfolding®®. Also,
the PQC mechanism ensures that proteins are folded,
transported, and eliminated correctly in live creatures.
Even when the original structure of a protein is present,

misfolding occurs because numerous proteins do not
have access 1o it. After partial unfolding of the protein,
some critical intermediates are formed, which can then
self-organise into oligomeric aggregates that eventually
form amyloid fibrils. Protein degradation and lysosomal
degradation are triggered when molecular chaperones
fail to refold misfolded proteins. It can happen because
of somatic or genetic mutations, age, changes in the cell
environment (like temperature, pH, oxidative stress, and
the presence of metal ions), and because of alterations in
the cell environment. Diabetes type ll, which occurs when
amyloid fibrils accumulate in the pancreas, Alzheimer's
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disease (AD), which occurs when the aggregates
accumulate in brain cells, and other systemic diseases,
which occur when amyloid fibrils accumulate in multiple
organs such as the liver and heart, are all examples of
human diseases associated with amyloid fibrils?,

Alzheimer’s, Parkinson’s, Huntington's, and TSE are all
induced by improper protein folding and aggregation®®,
The buildup of misfolded proteins in diverse brain areas
causes CNS amyloidosis; researchers have found a
pathogenic pathway connected with these disorders®.
Proteins, which are very soluble in water, progressively
convert into cruciform sheet filamentous polymers. In the
cytoplasm and nucleus of afflicted brain cells, as well
as in the extracellular space'®, amyloid fibrils develop.
A robust quality control mechanism prevents misfolded
and aggregated proteins from forming. Molecular
chaperones prevent misfolding and aggregation of non-
native proteins',

This article discusses protein misfolding and aggregation
in  neurodegenerative disorders. Protein - misfolding
causes neurodegeneration. To investigate the clinical and
biological consequences of recent research supporting
these concepts'.

Cells Protein Folding

During folding, several aspects of the process are
affected by the environment in which it occurs. After
release from the ribosome, polypeptides are folded either
in the cytoplasm or in other subcellular compartments
such as the endoplasmic reticulum (ER) or mitochondria
after being transported across membranes during cellular

synthesis', The carboxy-terminal region of a developing
chainmay also initiate the cotranslational folding of proteins,
whereas the exit channel of the ribosome contains the
carboxy-terminal segment', Prior to folding, proteins face
unique obstacles in the manufacturing process due to
the tightly packed macromolecules in cells’®. Due to the
exposed hydrophobic surfaces of incompletely folded
chains, they are more likely to bind with other molecules
than fully folded chains. The accumulation is due to the
fact that their concentration increases'® and exceeds
the first-order folding process that normally occurs in
the concentrated environment of cells'®, making the
situation even more difficult’”, Complex methods have
been developed to prevent proteins from aggregating
before folding. Molecular chaperones and the ubiguitin-
proteasome system are two examples of systems that
are not only independent but also work together in living
cells. One of the best known neurodegenerative diseases
will be briefly reviewed in this part to provide insight into
the pathology that distinguishes it from other diseases'®.

Huntington’s disease (HD)

Huntington's  disease is a well-known hyperkinetic
movement disorder defined by chorea-like movements.
This hereditary disorder usually affects people between
the ages of 30 and 50. Alzheimer’s disease progresses
to fatality. Children of Huntington'’s disease patients have
a 50% probability of developing the illness. Frequent
repeated actions include hand flapping, swaying, hitting
the head, mouthing and choosing objects. Dependence
to drugs or alcohol is not the cause of these unpredictable
behavior'®. Dementia and mortality occur within 15 to 20
years after the onset of this condition20 (Figure 1).

Figure 1: Schematic diagrams display Normal state and hyperkinetic disease (e.g. Huntington disease).
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Alzheimer’s disease (AD)

Alzheimer’s disease (AD) is a neurodegenerative condition
that progresses over time (figure 2)°'. Age is a significant
risk factor for neurodegenerative disorders such as
Alzheimer’s, which are characterized by aberrant protein
aggregation. As a result, amyloid-beta plagues in the
extracellular space and tau neurofibrillary tangles in the
medial temporal region and cortex of afflicted neuronal
tissues reflect two separate illnesses®.

Figure 2: Alzheimer's disease is a degenerative neurological condition caused
by extracellular amyloid-beta plaques and tau neurofibrillary tangles in the medial
temporal region and brain.
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Prion disease

Neurodegenerative illnesses induced by prion infection
are known as transmissible spongiform encephalopathies
(TSE)**. The condition is hypothesized to be caused
by structural changes to the PrPc protein in the brain,
which leads in the compulsive form of PrPTSE. The
pathogenesis and emergence of an infectious prion are
dependent on this change. Predatory prion infections
have been proven to impact the central nervous system
(CNS) of a wide range of species®.

Amyotrophic lateral sclerosis (ALS)

Motor neuron degeneration in the brain stroma, maotor
cortex, and anterior horn of the spinal cord is a hallmark
of ALS, which is lethal and occurs in the latter stages of
the illness®™.

Parkinson’s disease (PD)

Parkinson’s disease is a progressive neurological ilness.
This second highest frequent neurological illness is
caused by dopaminergic cell loss in the substantia nigra.
Lewy bodies are a neurodegenerative characteristic of
Parkinson'’s disease®®. Recently, exosomes, extracellular
nanovesicles, have been shown to transport aggregated
proteins from one cell to another (Figure 3)7.

Figure 3: Parkinson’s disease is a progressive neurological disease. This second most frequent neurodegenerative ilness is caused by dopaminergic cell loss in the
substantia nigra. Lewy bodies are a neuropathological characteristic of Parkinson’s disease.
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Exosomes have long been thought to clear cells of waste
products and thus play an active role in intercellular
communication. In addition, these vesicles contain a
variety of inflammatory and signalling substances as well
as short RNAs. Prevention of Parkinson’s disease could be
as simple as targeting molecules such as these vesicles?,

Medication strategies

The increasing prevalence of neurodegenerative
diseases in the general population worldwide is a cause
for concem®. As described above, neurodegeneration
is exacerbated by protein misfolding and aggregation.
Extensive research on potential treatments and
countermeasures is needed®-*?,

Proteins Stabilization

It is possible to avoid protein misfolding and aggregation
by using compounds that bind to the native protein.
Examples of this strategy include transthyretin, PrP,
and Ab. In the blood and cerebrospinal fluid (CSF),
transthyretin (TTR) predominates®. T4 and RBP are
transported by this transporter®. Stabilization of the
tetramer by thyroxine could Iimit TTR fibril formation
in vitro®=°, Preventing PrPTSE may need the study of
chemicals that stabilize PrP ¢ and alter its structure.

Protein aggregation disruption

Neurodegeneration progresses due in part to protein
aggregation, which serves a key function. This pathway
may also be stopped after protein misfolding has
occurred®, Amyloid abnormalities are linked to an unique
molecule that inhibits the spread of fibrils by binding
to the end of a filament. There is one end of these
molecules that binds to the fibril, while the other end has
no apparent binding surface. Studies conducted in the
laboratory using -leaf breakers have shown promising
outcomes. It is possible to stop polypeptide chains from
forming by using a blocker®" <,
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Abstract

Introduction: Gallstone disease is a highly prevalent disease in general population and is associated with high costs of treatment
and morbidity. The major risk factors to develop gallstone include sedentary lifestyle, and a diet rich in simple. Cholecystectomy
is considered the most recommended treatment for symptomatic gallstone by classic medicine. However, complications from
cholecystectomy are significant and is not acceptable to many patients. Hence, introducing an alterative treatment for such
patients is mandatory.

Methods: In this case report, considering the etiology of gallbladder disease, we presented a 92- years-old woman with gallstone
disease treated with nutrition correction in line with the health triangle and also other traditional medicine remedies.

Results: After one year of treatment initiation the symptoms of the patient were resolved and the gallstone size reduced considerably
until there was no sign of the gallstone in ultrasonography.

Conclusion: Performing health triangle along with nutrition correction and traditional medicine remedies, with the mechanism of
changing the cell metabolism, could be an alternative medication for the treatment of gallstone disease.

Key words: Gallstone, health triangle, full health.

Resumen

Introduccion: |os célculos biliares son una enfermedad de alta prevalencia en la poblacion general y se asocia con altos costes
de tratamiento y morbilidad. Los principales factores de riesgo para el desarrollo de célculos biliares son el estilo de vida sedentario
y una dieta rica en grasas. L.a medicina clasica considera que la colecistectomia es el tratamiento méas recomendado para los
célculos biliares sintomaticos. Sin embargo, las complicaciones de la colecistectomia son importantes y no son aceptables para
muchos pacientes. Por lo tanto, es obligatorio introducir un tratamiento alternativo para estos pacientes.

Métodos: En este informe de caso, teniendo en cuenta la etiologia de la enfermedad de la vesicula biliar, presentamos a una
mujer de 92 anos con enfermedad de calculos biliares tratada con correccion nutricional de acuerdo con el triangulo de la salud
y también con otros remedios de la medicina tradicional.

Resultados: Después de un ano de inicio del tratamiento, los sintomas de la paciente se resolvieron y el tamafio del célculo biliar
se redujo considerablemente hasta que no hubo ningdin signo del célculo biliar en la ecografia.

Conclusion: La realizacion del triangulo de la salud junto con la correccion nutricional v los remedios de la medicina tradicional,
con el mecanismo de cambio del metabolismo celular, podria ser una medicacion alternativa para el tratamiento de la enfermedad
de célculos biliares.

Palabras clave: Calculo biliar, triangulo de salud, salud completa.

ACADEMIC JOURNAL OF HEALTH SCIENCES 171
2022/37 (4): 171-173


https://orcid.org/0000-0001-5143-6320 
https://orcid.org/0000-0002-0596-9406 

Hassan Akbari et al.

Introduction

Gallstone disease is a highly prevalent disease in
general population and is associated with high costs of
treatment and morbidity. Gallstone disease is also one of
the common causes of hospitalization worldwide'. The
major risk factors to develop gallstone include genetic
susceptibility, sedentary lifestyle, and a diet rich in
simple sugars (monosaccharides, disaccharides). The
interplay between numerous environmental factors and
physiological intercellular responses to lipids, sugars,
diet and hepatic and digestive function can cause
the formation of gallstone®®.In individuals with both a
sedentary lifestyle and a diet rich in refined sugars, the
risk of gallstone formation is significantly increased”.
Studies have shown that physical activity and healthy diet
is associated with a decreased risk of gallstone formation
and cholecystectomy®©,

Cholecystectomy (surgical removal of the gallbladder)
is considered the most recommended treatment for
symptomatic gallstone by modemn medicine and it
is one of the most common elective surgeries in the
US. In the recent years, the laparoscopic techniques
for cholecystectomy have significantly reduced the
hospitalization and patient recovery time’. However,
complications  from laparoscopic — cholecystectomy
including bile duct injuries, the escape of gallstones into
the peritoneum and preoperative symptoms following
surgery are significant and is not acceptable to many
patients®. Besides, for some patients, cholecystectomy
does not correct the underlying mechanisms that lead
to gallstone formation. Surgery in some patients is
associated with high burden (e.g. in old ages) or may be
contraindicated for some reasons®. Hence, introducing
an alternative treatment for such patients is mandatory.
In this case report, considering the etiology of gallbladder
disease, we presented a case with gallstone disease
treated with some alternative approaches.

Materials and methods

Case presentation

A 92-year-old woman without past medical history
presented to our department with a history of abdominal
pain in right upper quadrant (RUQ), nausea and vomiting.
On examination she had a abdominal tendemess in RUQ
but she did not present any signs of intestinal obstruction
or peritonitis and her rectal examination was normal. The
height and weight of the patient were 150 cm and 45 kg
respectively. With gallbladder or bile duct stone as the
most probable diagnosis, we ordered some laboratory
tests and abdominal ultrasonography. The laboratory
findings, including her aspartate aminotransferase (AST),
alanine aminotransferase (ALT), alkaline phosphatase (ALP)
and bilirubin levels, were elevated and higher than normal
range. In ultrasonography, a stone with a diameter of 27

mm was noted in 22.04.2017 (Table | and table II). With
the results blood tests and ultrasonography of we came to
definitive diagnosis of gallstone disease. The patient was
candidate for cholecystectomy or endoscopic retrograde
cholangiopancreatography (ERCP). However, the patient
and her family were unwiling to undergo surgery or any
classical medicine treatments. Hence, the patient was
candidate for use of traditional medicine treatments.

At first visit (April 2017), the treatment approach was
to modify the patient's diet and lifestyle according to
the health triangle (treatment of food, species, manual
procedures) in fact as part of six essentials and keep
health (Hefze-el-Sehah) that has been mentioned in The
Book of the Law of Wise Abu Ali Sina'®. Also, oral and
absorptive treatments were administrated with herbal
remedies and nutrition correction including: pain relief
by massaging with black seed oil and chamomile oll,
using Docin syrup (combination of Fennel flower and
honey), a table spoon, after each meal. Quit cold temper
foods, cold temperature, replacing yellow bovine animal
oil instead of industrial oils, to increase cell metabolism
were also in our treatment approach. With mentioned
above remedies and full compliance of health triangle,
the patient’s dally pain, vomiting and nausea were initially
reduced to weekly, then once a month, once every two
months, then once every nine months after the first visit
to the traditional medicine center. Finally, the pain and
other complications of the disease were completely
resolved. The successive ultrasonography in following
months after treatment initiation revealed a reduction in
gallstone size until there was no sign of gallbladder stone.
The laboratory tests also showed a significant reduction
in AST, ALT, ALP and bilirubin (Table | and table II).

Table I: Ultrasonography resullts.

Date Results

April 2017 stone with a diameter of 27mm

September 2017 stone with a diameter of 17mm with sludge around it
(overall dimensions 22mm) in the middle of CBC

May 2018 no clear gallstones

Table II: Laboratory tests results.

Apr. 2017 Sep 2017 Nov 2017 Normal range
AST 600 145 163 up to 40 U/L
ALT 230 72 45 up to 41.0 U/L
ALP 6210 2431 1692 up to 270 U/L
T Bili 3.5 3.4 2.6 Adult: 0.1 -1.2 mg/dl
D Bili 21 2.8 1.9 up to 0.3 mg/d!
Discussion

The pathophysiology of gallstone formation consists of
three major stages. In the first stage, the composition
of bile is altered and saturated with cholesterol, due
to genetics, diet and other environmental causes
(estrogens, multiple birth, birth control bills, obesity, rapid
weight loss and terminal ileum diseases). These changes
increase the chances of cholesterol precipitation
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and crystallization. In the second stage of gallstone
formation, the gallbladder emptying is impaired resulting
in bile stasis and the formation of biliary sludge. In this
stage the gallbladder shows signs of inflammation. In the
final stage, cholesterol crystallizes around a pronucleus
forming a gallbladder stone'.

Some alternative strategies for treatment of gallstone may
include reducing gallbladder inflammation and restoring
normal bile composition and secretion. These objectives
could be reached by some traditional medicine remedies
which alter the cell metabolism, reduce inflammation of
gallbladder and improve bile secretion. One of these
treatments include dietary changes based on health
triangle (treatment of food, spices, manual procedures)10.
In both classic medicine and traditional medicine, mild
cases of gallstone may be treated with a variety of
methods, including herbal medicine, dietary changes,
and manual procedures’.

Studies have shown that some foods including eggs, red
meat, onion, fowl, milk, coffee, oranges, com, beans,
nuts, apples, and tomatoes can cause the recurrence of
gallstone even after surgery with the mechanism of allergy
formation'®, Eliminating these types of foods can halt the
saturation of bile with cholesterol and reduce gallstone
formation. Consuming more fruits and vegetables, less
refined carbohydrates, yellow animal derived oil instead
of industrial oil and eliminating cold tempered foods may
also lower the formation of bile stone through correction
of cell metabolism'@. Physical activity is also have been
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lifestyle modification and traditional medicine remedies,
with the mechanism of changing the cell metabolism,
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Abstract

We report a case of a 36-year-old man, with previous medical history of marihuana consumption, high blood pressure and
asthma. He came to the emergency room with a 4-month history of altered behaviour and a fall from his own height. After
conducting complementary tests, diagnoses were acute renal failure secondary to rhabdomyolysis and brain space occupying
lesions (SOLs) under study. Initial suspicion of brain metastasis radically changed with the results of brain magnetic resonance
imaging and thoraco-abdomino-pelvic computed tomography. This lead us to focusing on inflamlnmatory-granulomatous aetiology,
with our first option being neurosarcoidosis, later confirmed by the histological results of an adenopathic biopsy performed by
fiberoptic bronchoscopy.

Resumen

Se presenta el caso de un hombre de 36 anos, con antecedentes de consumo de marihuana, hipertension arterial y asma.
Acudio a urgencias con una historia de 4 meses de alteracion del comportamiento y una caida desde su propia altura. Tras la
realizacion de pruebas complementarias, los diagndsticos fueron de insuficiencia renal aguda secundaria a rabdomidlisis y de
lesiones cerebrales ocupantes de espacio (SOL) en estudio. La sospecha inicial de metéastasis cerebral cambié radicalmente
con los resultados de la resonancia magnética cerebral y la tomografia computarizada toraco-abdomino-pélvica. Esto nos llevo
a centramos en la etiologia inflamatoria-granulomatosa, siendo nuestra primera opcion la neurosarcoidosis, posteriormente
confirmada por los resultados histologicos de una biopsia adenopatica realizada por broncoscopia de fibra Optica.

Case description

This is a 36-year-old man, a marijuana smoker (between
5-6 cigarettes a day), with a medical history of arterial
hypertension treated with enalapril (unknown blood
pressure controls) and bronchial asthma treated with
salbutamol on demand.

The patient is brought to the emergency room by the
emergency services after being unable to get up after
a fall from his own height while at his home. During
anamnesis, the patient and his relatives explained a
4 month history of blurry vision, behavioral alteration,
difficulty walking and a 30 kg weight gain. He had been
evaluated 72 hours previously by a psychiatrist in the
emergency department, ruling out an eating disorder and
recommending follow-up by Primary Care.

Upon initial assessment at the emergency department,
the patient presented with a fever of 37,8°C, with no clear
signs of infection in the physical examination, displaying
only spatial-temporal  disorientation, verbhorrea, a
cushingoid phenotype (full moon face, abdominal
striate and buffalo hump), increased base of support
and functional impotence in both shoulders due to pain.
Blood tests showed acute renal failure with creatinine of
3.54 mg / dl in the context of rhabdomyolysis (creatine
kinase of 3879 U / I). A brain computed tomography
(CT) without contrast was requested, highlighting two
intracranial lesions on the hypothalamic and right parietal
level (Figure 1).
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Not everything is what it seems

Figure 1: Simple head CT without contrast. In the image on the left, we can see
a slightly hyperdense image of approximately 20x17mm at the right parietal level,
isodendal with the brain parenchyma, with perilesional hypodensity suggestive of
edema. On the right, a slightly hyperdense image of approximately 23x20x22mm
is observed located at the hypothalamic level and extending towards the third
ventricle, with perilesional hypodensity that extends to both internal capsules,
suggestive of vasogenic edema.

e

With these results, the decision was made to admit
the patient in the Intemal Medicine department with
initial diagnoses of acute renal failure secondary to
rhalbdomyolysis and brain lesions to be studied in a
patient with a cushingoid phenotype.

Our main suspicion when faced with two brain lesions
was a metastatic neoplastic aetiology, for which tumor
markers, urinary cortisol, a full body CT with contrast
and brain magnetic resonance imaging (MRI) were
requested to better characterize the lesions. The first
results showed negative tumor markers, normal urine
cortisol and a CT scan that reported 5 pulmonary micro-
nodules, inframillimetric mediastinal and retroperitoneal
lymphadenopathies, without other notable alterations.
Before obtaining the brain MRI results and due to the
now low suspicion of a tumor, it was decided to expand
the study at hormonal, infectious and autoimmune
levels. It was decided to request quantiferon,
serologies for HIV, toxoplasma, Treponema pallidum,
HCV and HBV, which were negative. Likewise, an
autoimmunity screen was requested (ANA, rheumatoid
factor, C3, C4, CH 50, ECA and ANCA) which were
also negative. Regarding the hormonal studly, it showed
hypogonadotropic hypogonadism and a prolactin of 92
ng / ml without macroprolactinemia. It was decided
to extend the study of haematological neoplasia with
a serum proteinogram, LDH and beta2-microglobulin,
which were normal.

Finally, the brain MRl reported a main lesion in the
hypothalamic  region that cranially compressed the
3rd ventricle and fomices (Figure 2 and 3), infiltrated
the Dilateral retrochiasmatic optic pathway, sparing
the hypothalamus. The imaging of the second lesion
visualized on brain CT, was discussed with radiology,
informing us that it was a small lesion with significant
linear leptomeningeal hyper-enhancement at the parietal
and temporal level.

Figure 2: T1 axial brain MRI. The left image shows a lesion in the bottom of the
sulcus with vasogenic edema. In the image on the right, a lesion occupying the
hypothalamic region can be seen which cranially compresses the 3rd ventricle
and fornices.

Figure 3: FLAR T2 bran MRI. The image on the left shows thick linear
leptomeningeal enhancement (we did not see a lesion at the bottom of the sulcus in
this image). As for the image on the right, we appreciate a lesion in the hypothalamic
area that compresses the 3rd ventricle and fornices cranially with significant edema.

Before requesting further diagnostic tests, the patient
presented with an acute hypematremia of 161 mEg/,
compatible with diabetes insipidus of central origin,
showing good response to treatment with desmopressin.

Discussion

The importance of this clinical case lays not only in the
correct differential diagnosis of brain SOLs, but also on
the correct interpretation of the imaging tests requested.
Initially, due to the performance of a brain CT without
contrast in the context of acute renal failure, the diagnostic
orientation was a possible neoplasm with paraneoplastic
Cushing’s syndrome and brain metastases. The results of
the thoraco-abdomino-pelvic CT and brain MRI changed
our view of the case completely.

A new differential diagnosis began, focusing on an
inflammatory-granulomatous aetiology, with the most likely
being neurosarcoidosis, Langerhans cell histiocytosis,
and less likely granulomatosis with polyangiitis. Due to
location, we also took into account primary neoplasia
such as pituicytoma and suprasellar germinoma, with
primary brain lymphoma being less likely.
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Our main suspicion focused on sarcoidosis with extra-
pulmonary involvement, with between 5-10% presenting
brain involvements. On the one hand, cerebral
location and infiltration of the optic pathway is typical
in neurosarcoidosis. This became our main diagnostic
option dueto its cerebrallocation and infiltration of the optic
pathway. Likewise, due to hypothalamic inflammation,
neuroendocrine alterations such as diabetes insipidus,
appetite alteration and hypogonadotropic hypogonadism
are also typical, as in the case of our patient. It is important
to note that meningeal involvement can lead to confusion
regarding infectious meningitis. Functional impotence in
both shoulders also stood out upon physical examination,
and is consistent with proximal myopathy that usually
appears in cases of sarcoidosis.

Regarding the second option, Langerhans cell
histiocytosis presents brain involvement in 6% of
patients. In our clinical case, brain involvement aside, the
typical picture of cystic pulmonary lesions did not match.
In addition, the patient did not present osteolytic lesions
(cranial being the most typical) or skin lesions such as
eczematous rash or oral involvement.

Final clinical judgment

Pulmonaryinvolvementandmediastinallymphadenopathies
visualized in the computed tomography lead us to request
a fiberoptic bronchoscopy to perform a bronchoalveolar
lavage and biopsy of the mediastinal inframillimetric
adenopathy. While the CD4 / CD8 ratio of 1.60 with 10%
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of the lymphoid population obtained did not meet the
criteria for sarcoidosis, pathological analysis non-caseating
granulomas (Figure 4). Taking into account these
histopathological results, the imaging tests performed and
the patient's clinical history, the diagnosis of sarcoidosis
with brain involvement was confirmed, beginning treatment
with bolus of methylprednisolone 125mg every 24h for 3
days and subsequently rituximalb 1g and mycophenolate
mofetil 500mg every 12h. When the patient attended a
check-up one month later, he presented a decrease in
the size of the brain lesion and resolution of the myopathy.

Figure 4: Non-necrotizing granulomatous lymphadenitis. Aggregates of
epithelioid-like histiocytes accompanied by lymphocytes and isolated plasma
cells are observed in a hematic background. (20x Papanicolaou stain).
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Varén de 81 afios con shock cardiogénico réapidamente progresivo tras cirugia de revascularizacion coronaria.

Palabras clave: Amiloidosis, insuficiencia cardiaca, mieloma mdltiple.

Abstract

An 81-year-old man with rapidly progressive cardiogenic shock after coronary artery bypass surgery.

Key words: Amyloidosis, heart failure, multiple myeloma.

Presentacion del caso

Se trata de un vardn de 81 anos, sin alergias
medicamentosas  conocidas  ni habitos  toxicos,
independiente para las actividades basicas de la
vida diaria y sin deterioro cognitivo conocido. Como
antecedentes  patoldgicos  presenta  dislipemia  en
tratamiento farmacoldgico y aterosclerosis carotidea leve.

Consulta en clinica privada por cuadro de una semana de
evolucion de angina, disnea y edemas en extremidades
inferiores. Con la anamnesis y pruebas complementarias
realizadas se orientd como enfermedad coronaria con
afectacion de tronco coronario izquierdo vy tres vasos,
sin movilizacion de biomarcadores. Se derivo al hospital
publico de referencia para tratamiento.

A su llegada, exploracion fisica anodina, analiticamente
destacaba discreta alteracion de la funcion renal, GGT

Figure 1: Electrocardiograma.
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de 102 U/L, hemoglobina 12,2 g/dL y troponinas
de 245,6ng/L. El electrocardiograma mostraba ritmo
sinusal, QS en V1-V2, bajos voltajes y pobre progresion
de R en precordiales (Figura 1). El ecocardiograma
transtoracico (ETT) informd de FEVI 53%, anomalias
de contraccion segmentaria con hipocinesia inferior vy
disfuncion diastélica moderada. Se decidio intervenir con
realizacion de cuadruple bypass el tercer dia de ingreso,
sin complicaciones durante la intervencion.

En el postoperatorio presentd evolucion torpida por
disfuncion biventricular severa objetivada por ETT con
ventriculo izquierdo hipertrdfico y rigido. A pesar de
soporte vasoactivo el paciente persistia con inestabilidad
hemodinamica, empeoramiento de la funcion renal
y anasarca, requiriendo terapia de sustitucion renal.
Presentd varios episodios de taquicardia ventricular
sostenida refractaria a tratamiento con amiodarona,
presentando finalmente el dia +18 de ingreso, parada
cardiorespiratoria. Se procedid a la reesternotomia
urgente, recuperando circulacion espontanea  tras
masaje cardiaco interno. No se hallaron alteraciones
macroscopicas evidentes por lo que se procedid a
coronariografia emergente. Se objetivd estenosis de
uno de los injertos, colocandose un stent farmacoactivo.
A pesar de ello, el paciente presentd mala evolucion
siendo éxitus el dia +20 de ingreso.
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Discusion del caso

Desarrollaremos el diagndstico  diferencial  entre
las principales etiologias de shock cardiogénico
postcardiotomia (Figura 2).

Figure 2: Etioclogias del shock cardiogénico.

MIOCARDIOPATIA
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De entre las principales complicaciones postcirugia
cardiaca (postCCA), podemos descartar —por los
datos analiticos, clinicos, ecocardiograficos, datos
intraoperatorios y de la monitorizacion invasiva— de
forma relativamente sencilla: la pericarditis constrictiva,
el taponamiento, el tromboembolismo pulmonar, €l
sangrado y la vasoplegia.

A continuacion, discutiremos el resto de los diagnésticos
diferenciales:

1. Infarto agudo de miocardio (IAM) tipo V, es decir,
relacionado con el procedimiento.

Durante una cirugia de bypass se produce dafo
miocardico que se traduce en una elevacion de troponina
ultrasensible (Tn-us). Este dafo es secundario a diversos
factores, como la calidad de la cardioproteccion, la
inflamacion sistémica y miocardica producidas por la
intervencion, el propio trauma directo sobre el miocardio,
asi como por un evento isquémico.

En ocasiones este puede ser lo suficientemente
significativo como para producir un 1AM secundario al
procedimiento y con ello, una elevacion Tn-us marcada.
De hecho, se ha descrito que el grado de elevacion de
Tn-us en el postoperatorio temprano (<48 horas) se
correlaciona con el hallazgo de realce tardio de gadolinio
sugestivo de IAM en la resonancia cardiaca posterior’.

De acuerdo a la 42 definicion de infarto, un |IAM
relacionado con la cirugia cardiaca se define como una
elevacion de Tn-us >10 veces por encima del limite
superior de la normalidad durante las primeras 48h vy
algln oftro criterio de los siguientes: cambios en ECG,
obstruccion del bypass o arteria nativa y/o aparicion de
alteraciones segmentarias?.

Por tanto, el paciente cumple criterios. Ademas, presenta
inestabilidad eléctrica con taquicardias ventriculares (TV)
que podrian ser consecuencia de un substrato isquémico.

Sin embargo, el cateterismo mostrd una lesion y no una
oclusion del bypass, sin poder explicar esta por si sola la
disfuncion biventricular severa encontrada. Iguaimente,
tampoco se objetivaron alteraciones segmentarias v, la
elevacion de Tn-us, no serfa la esperable en un infarto
extenso gque ocasionara disfuncion ventricular relevante.
Por otra parte, si suponemos que esta es la causa,
después de la revascularizacion deberia haber mejorado
en cierto grado, cosa que no ocurrié. Por todo ello, se
plantea la duda razonable de que realmente esta lesion
gue vimos en el bypass no fuese la causa del cuadro
clinico sino la consecuencia de la situacion de bajo
gasto y parada cardiorrespiratoria previa.

2. Miocarditis

Se trata de un paciente en shock cardiogénico sin etiologia
establecida, con TV, elevacion de Tn-us y disfuncion
ventricular izquierda (VI) global. Por lo que, si cumple
criterios diagndsticos®, Aungue no tenemos apoyo de
pruebas complementarias como la resonancia cardiaca,
ni tampoco hemos excluido la enfermedad coronaria.

Dada la evolucion, estariamos hablando de una
miocarditis fulminante, cuyas causas mas probables en
este caso serfan una miocarditis linfocitica o de células
gigantes. Especialmente la Ultima, aungue laincidencia es
mayor en gente de edad media, pues se suele presentar
con insuficiencia cardiaca (IC) aguda, TV —siendo esto
mas frecuente que en ofras etiologias—, presenta mal
prondstico con poca respuesta al tratamiento habitual
y rapida evolucion. Respecto a la miocarditis linfocitica,
si bien el curso clinico es similar, esta suele cursar con
fiebre y leucocitosis que no tiene nuestro paciente®.

No hay ningun caso reportado en la literatura de miocarditis
inmediata postCCA. Es posible que tuviese miocarditis
previa a la intervencion, de hecho, en la ecocardiografia
inicial tenia derrame pericardico ligero. Se ha descrito que
niveles mas bajos de Tn-us se asocian a peor prondstico
en el seno de una miocarditis aguda fulminante. Esto se
debe a la presencia de anticuerpos antiTn-us gque podrian
interferir con la deteccion y, también con un diagnostico e
inicio de terapias adecuadas mas tardio®.

En contra de este diagndstico, no disponemos de
causa evidente, aungue esto ocurre en la mayoria de los
casos, no hay elevacion de reactantes de fase aguda ni
tampoco se puede afirmar que la enfermedad coronaria
detectada no fuera determinante.

3. Miocardiopatia de sepsis

En el contexto de una sepsis, el aumento de citoquinas
inflamatorias  puede producir un dafo sobre los
cardiomiocitos, pudiendo provocar lo que se conoce Como
miocardiopatia inducida por sepsis. Esta se define como
dilatacion y disfuncion VI en contexto de sepsis. Se observa
afectacion de la contractilidad global sin segmentarismos
tipicos de otras afecciones. Confiere peor prondstico al
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cuadro infeccioso. Sin embargo, si el shock séptico se
recupera, la disfuncion mejora en unos 7-10 dias®,

Con respecto a nuestro paciente, no existe cuadro
séptico por lo que se considera improbable.

4. Miocardiopatia de estrés o TakoTsubo

Se define como disfuncion sistolica VI aguda y transitoria.
Aparece tras desencadenantes como el estrés
emocional o fisico. Fisiopatoldgicamente se cree que se
produce en contexto de hiperestimulacion del sistema
nervioso simpatico. Ello conlleva liberacion masiva
de catecolaminas, que resulta toxica produciendo
vasoconstriccion microvascular y pudiendo dar lugar
a sintomas compatibles con IAM pero con arterias
epicardicas normales, asi como disfuncion VI con
alteraciones segmentarias (tipicamente acinesia apical
y media e hipercontractilidad basal). Puede cursar con
amplio espectro desde IC, inestabilidad eléctrica con
taquiarritmias hasta shock cardiogénico’.

En nuestro caso, existe un trigger claro (CCA) pero no
tenemos alteraciones segmentarias tipicas, tampoco
evolucion ECG tipica, ni podemos afirmar que la
enfermedad coronaria detectada no jugase un papel
relevante ni hemos descartado miocarditis. Por 1o tanto,
se considera poco probable.

5. Miocardiopatia restrictiva (MCR).

El ETT previo al procedimiento describia hipertrofia de
VI en un paciente no hipertenso y sin valvulopatias
significativas, con disfuncion diastdlica avanzada vy
derrame pericéardico ligero. Esto afadido a que en el
ETT postoperatorio se describe una disfuncion diastdlica
grado 3 (es decir, patron restrictivo) con VI hipertréfico vy
rigidez importante, nos lleva a pensar como posibilidad
diagnostica la MCR.

Respecto a la etiologia, dado el contexto clinico,
fundamentalmente contemplamos MCR idiopética y
amiloidosis®®, La MCR idiopética puede ser genética o
esporadicay aparecer a cualquier edad (mas del 15% de
los pacientes son mayores de 80 afios). Se debe a un
aumento de la sensibilidad de los miofilamentos al calcio,
aumento del depdsito de colageno y de desmina8. No
hay ningdn caso reportado de empeoramiento clinico
abrupto con evolucion a shock cardiogénico y es una
entidad rara, poco probable.

En cuanto a la amiloidosis, es la miocardiopatia infiltrativa
mas frecuente, y continla estando infradiagnosticada.
Aparte de los hallazgos antes descritos, también nos
apovyaria el diagnostico el ECG. En él se observan bajos
voltajes y patron de pseudoinfarto en derivaciones
precordiales derechas.

De entre los tipos de amiloidosis con afectacion cardiaca,
considerariamos la senll, transtirretina o también llamada

wild type y por cadenas ligeras o AL. La etiologia senil seria
mas probable por la edad, sin embargo, el ETT suele ser
mas expresivo con mas HVI, auriculas mas dilatadas, etc.
Ademas, no se han descritos casos de empeoramiento
rapido postoperatorio. De hecho, hasta un 20% de todas
las estenosis adrticas que se intervienen tienen amiloidosis
senil y no se observan complicaciones. La amiloidosis AL,
por su parte, se manifiesta con HVI mas leve, incluso sin
ella. Encajaria con nuestro paciente pues ademas tiene
signos extracardiacos (anemia, enfermedad renal cronica).
Se han descrito casos de empeoramiento brusco con
taquiarritmias y bradiarritmias, disfuncion ventricular severa
de aparicion en 5-10 dias de diferencia con la Ultima ETT
previa, incluso hasta el punto de shock cardiogénico.
Y esto sin necesidad de presentar ventriculos muy
hipertréficos, pues las propias cadenas ligeras en
sangre pueden provocar un efecto cardiotdxico sin que
se hayan depositado en exceso sobre el miocardio™.
Incluso hay casos descritos de mortalidad no esperada
en el postoperatorio inmediato de CCA que han sido
diagnosticados de amiloidosis AL en la necropsia'”.

Por todo ello, la amiloidosis se considera una causa
probable del cuadro clinico del paciente.

Examen anatémico
y patolégico postmortem

En la necropsia, se inspeccionaron los injertos del
cuadruple by-pass, sin encontrar dehiscencias ni otras
alteraciones. El corazén pesd 700 gy al corte mostrd
hipertrofia de ventriculo izquierdo y éareas parduzcas
en el miocardio. Se realizd la técnica de cloruro de
trifeniltetrazolio, que mostrd una tincion parcheada. En
el estudio microscopico se observaron extensas areas
de fibrosis estrellada y depdsitos en ambos ventriculos
de material amorfo eosindfilo, tanto en el intersticio como
alrededor de los vasos. Estos depdsitos se tifieron de
rojo intenso con la técnica de rojo Congo, con viraje a
verde bajo luz polarizada, 1o que confirmo que se trataba
de depositos de amiloide (Figuras 3 y 4). No se vieron
signos de infarto agudo.

Estos depdsitos se vieron también en arterias de los
espacios porta, en vasos del tejido adiposo alrededor de
las glandulas suprarrenales, y en algunos vasos renales,
aungue sin afectacion glomerular.

Para tipificar los depdsitos de amiloide, se realizaron
técnicas de inmunohistoquimica para amiloide A, vy
cadenas ligeras kappa y lambda. De éstas, el amiloide
A fue negativo, por lo que se descartd una amiloidosis
secundaria (AA); la tinciéon para cadenas lambda también
fue negativa, y la de kappa, positiva, por lo que se orientd
como una amiloidosis sistémica tipo AL con depdsito de
cadenas ligeras kappa (Figura 5).
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Figure 3: Miocardio. Estructura vascular € intersticio con depdsitos de amiloide
(Rojo Congo, x200).

Figure 4: Misma area bajo luz polarizada.

Figure 5: Vaso cardiaco con depdsitos de amiloide. (Hematoxilina-eosina,
inmunohistoguimicas AA, Kappa y Lambda, x200).

En el estudio de la médula 6sea, se observd que esta
mostraba marcada hipercelularidad a expensas de una
proliferacion de células plasmaticas, con positividad para
CD38 y CD138, y que representaban mas del 20% de
la celularidad de la muestra de médula ¢sea. Mediante
técnicas de hibridacion in situ se confirmd la clonalidad
de las células plasmaticas, que producian cadenas
ligeras kappa. La técnica para detectar cadenas ligeras
lambda fue estrictamente negativa (Figuras 6 v 7).

Figure 6: Médula ¢sea (hematoxilina-eosina, x400).

Figure 6: Médula ¢sea (Inmunohistoquimica para CD38 x100; CD138 x600;
hibridacion in situ kappa x20 y x400; hibridacion in situ lambda x20).

En el resto de drganos se vieron signos de disfuncion
multiorganica, con necrosis tubular renal, isquemia
hepatocitaria  centrolobulilar, congestion  pulmonar y
signos de hipoxia cerebral. Como hallazgos incidentales
se identificaron un microtumor papilar de tiroides y un
leiomioma en colon.

En conclusion, se trata de un paciente postquirdrgico
al que se le encontrd una amiloidosis sistémica AL
con plasmocitosis medular compatible con mieloma
multiple, que murid® de fallo cardiaco vy la consecuente
disfuncion multiorganica.

La amiloidosis es un conjunto de enfermedades
producidas por el plegamiento andmalo de proteinas,
las cuales se depositan en los tejidos y pueden llevar
al fallo del drgano. Existen numerosos tipos, como
el de este caso, que se produce por depodsitos de
cadenas ligeras que son producidas por células
plasmaticas clonales. Los sintomas de la amiloidosis
sistémica son poco especificos, por lo que es una
enfermedad  infradiagnosticada'®.  Existen  algunos
hallazgos especificos como la plrpura periorbitaria
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Disfuncion biventricular grave

0 la macroglosia, pero sélo ocurren en el 15% de los
pacientes’®, En nuestro caso, no se observé ninguno de
estos dos signos. La incidencia de la amiloidosis AL es
de 12 casos por millén de personas al ano'. Entre el
60-75% de los pacientes tendran afectacion cardiaca,
entre el 50-70% renal, y en menor medida mostraran
afectacion hepética (20%) o gastrointestinal (10%) 4.
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