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Abstract

Introduction: Vaccination against seasonal influenza is the most effective way to prevent infections, hospitalization, morbidity, and
mortality. The objective of the study was to assess the knowledge, attitude, and practices of the North Macedonia adult population
towards seasonal influenza vaccine.

Materials and methods: A prospective cross-sectional study in November-December 2022 among the adult population of North
Macedonia was conducted. A total of 1012 respondents filled in the 4-item semi-structured questionnaire. The questionnaire collected
information on de-mographics, knowledge, attitudes, and practices towards the influenza vaccine. The chi-square test was used to test
for associations and logistic regression was used to determine the effect of variables on the possibility of vaccination.

Results and discussion: The median age of the respondents was 36 years, predominantly female (73.5%). Only 7.8% of respondents
received the influenza vaccine in the previous season (2021/2022) and 12.4% planned to vaccinate in the current season. A statistically
significant difference between the vaccinated and non-vaccinated individuals was established in terms of age groups and the presence
of comorbidity (x*=11.246, p=0.004). The vaccinated respondents significantly more often tend to consider the influenza vaccine as safe
(x?=5.026, p=0.025) and effective (x*=11.247, p=0.001). Respondents who had comorbidities, who considered the vaccine as effective,
and were not afraid of possible side effects were 3 times, 2.0 times, and 1.8 times more likely respectively to have received an influenza
vaccine. Additionally, the respondents who tend to rely more on social media and intermet as the main source of information regarding the
flu vaccine were 0.5 times more likely to have rejected the vaccine.

Conclusion: Addressing influenza vaccine safety, efficacy, patient-specific recommendations and encouraging effective physician
communication and counselling are some of the key areas for increasing knowledge and awareness.

Key words: influenza vaccine, knowledge, attitudes, practices, vaccination, hesitancy.

Resumen

Introduccidn: | .a vacunacion contra la gripe estacional es la forma mas eficaz de prevenir infecciones, hospitalizaciones, morbilidad
y mortalidad. El objetivo del estudio era evaluar los conocimientos, la actitud vy las practicas de la poblacion adulta de Macedonia del
Norte respecto a la vacuna contra la gripe estacional.

Materiales y métodos: Se realizO un estudio transversal prospectivo en noviembre-diciembre de 2022 entre la poblacion adulta de
Macedonia del Norte. Un total de 1012 encuestados rellenaron el cuestionario semiestructurado de 4 ftems. El cuestionario recogia
informacion sobre datos demograficos, conocimientos, actitudes y practicas con respecto a la vacuna antigripal. Se utilizo la prueba
chi-cuadrado para comprobar las asociaciones y la regresion logistica para determinar el efecto de las variables sobre la posibilidad
de vacunacion.

Resultados y discusion: |L.a mediana de edad de los encuestados fue de 36 afios, con predominio de mujeres (73,5%). Solo el
7,8% de los encuestados recibid la vacuna antigripal en la temporada anterior (2021/2022) y el 12,4% tenia previsto vacunarse en
la temporada actual. Se establecié una diferencia estadisticamente significativa entre los individuos vacunados y no vacunados en
cuanto a grupos de edad y presencia de comorbilidad (y>=11,246, p=0,004). Los encuestados vacunados tienden significativamente
mas a considerar la vacuna antigripal como segura (x?>=5,026, p=0,025) y eficaz (y>=11,247, p=0,001). Los encuestados que tenian
comorbilidades, que consideraban que la vacuna era eficaz y que no temian los posibles efectos secundarios tenian 3 veces, 2,0
veces y 1,8 veces mas probabilidades, respectivamente, de haberse vacunado contra la gripe. Ademas, los encuestados que tendian
a confiar mas en las redes sociales e Internet como principal fuente de informacion sobre la vacuna de la gripe tenian 0,5 veces mas
probabilidades de haber rechazado la vacuna.

Conclusiones: Abordar la seguridad y eficacia de la vacuna antigripal, las recomendaciones especificas para cada paciente y fomentar
la comunicacion y el asesoramiento eficaces por parte de los médicos son algunas de las areas clave para aumentar el conocimiento
y la concienciacion.

Palabras clave: vacuna antigripal, conocimientos, actitudes, practicas, vacunacion, indecision.
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Introduction

Influenza is a contagious respiratory disease caused by
influenza viruses that infect the upper respiratory tract.
These viruses circulate during the winter months in the
northern hemisphere, and they can affect all age groups,
responsible for one of the most wide-spread diseases
in the world causing significant morbidity and mortality.
Worldwide, the annual epidemics are estimated to
result in about 3 to 5 million cases of severe ilness,
and about 290.000 to 650.000 respiratory deaths'. In
industrialized countries, most deaths associated with
influenza occur among people aged 65 or older?. The
effects of seasonal influenza epidemics in developing
countries are not fully known, but research estimates
that 99% of deaths in children under 5 years of age with
influenza-related lower respiratory tract infections are
found in developing countries®. Every year epidemics
caused by the influenza viruses are registered in Europe
mostly during the winter months and the influenza A-type
virus has pandemic potential.

Vaccination against seasonal flu is the most effective
way to prevent infections, hospitalization, morbidity, and
mortality from this disease*®. A 2021 study showed that
among adults hospitalized with flu, vaccinated patients
had a 26% lower risk of intensive care unit (ICU) admission
and a 31% lower risk of death from flu compared with
those who were unvaccinated®. Moreover, vaccination in
the elderly has been shown to reduce the risk of death
from influenza-related complications by 80%".

To increase protection for more people, the World
Health Organization (WHO) and the U.S. Center for
Disease Control and Prevention (CDC) have issued new
recommendations that persons aged 6 months and older
be encouraged to get the influenza vaccine. Individuals in
high-risk groups should have the influenza vaccine every
year to lower their risk of serious complications®®.

For the season of 2021/2022, the total number of flu
or flu-like diseases among the North Macedonia adult
population amounts to 3 960 patients (I=178,4/100.000),
which compared to the same period of season
2020/2021 (n=1 127) notes an increase of 3.3 times,
and in relation to the last 10 seasons 2012/2022 (n=26
322), notes a decrease of 86.0%'°.,

A total of 49,320 persons received an influenza
vaccine during the 2021-2022 influenza season. This
is an increase of 8.3% compared to the season 2020-
2021 when 45,661 doses were administered overall,
and by 11.5% compared to the 2019-2020 season.
The administration of influenza vaccine doses to older
adults over 65 has increased by 100%, which is what
caused the overall increase. Contrarily, the number of
doses given to pregnant women, people with chronic
ilinesses, and children aged 6 months to 5 have been
drastically reduced'.

The objective of the study was to assess the knowledge,
attitude, practices and possible factors influencing the
uptake of the seasonal influenza vaccine of the North
Macedonia adult population.

Materials and methods

Study design and settings

Inthe period of November 2022 - December 2022 a cross-
sectional study using a semi-structured questionnaire
was conducted in North Macedonia. For recruiting the
participants, we used a random convenience sampling
method using social media to distribute the questionnaire.
The sample size was calculated using G* Power version
3.1.9.7. The margin of error (the maximum difference
between the sample results and the total population) and
the confidence interval (the probability that the sample
accurately reflects the attitudes of the targeted population)
were set at 5% and 95%, respectively. The number of
participants needed for our study was estimated to be
902. The total sample size during our study was 1012
respondents over 18 years of age.

Questionnaire design

A 4-item semi-structured questionnaire was constructed
in the Macedonian language. It was prepared using
Google Forms and was disseminated through an
electronically generated link. Before filling out the survey,
the possible respondents had to provide informed
consent for participation in the study and there was an
option to drop out from the study at any time before
submitting the questionnaire. The first part of the survey
collected information about the demographics of the
respondents such as age, gender, financial situation,
education, and financial situation. The second section
assessed the knowledge of the participants regarding
the main characteristics of influenza (seasonality, risk
groups, and recommendations for vaccination. In the
third section, we collected information about the practices
for vaccination with a flu vaccine- vaccination with a flu
vaccine in the previous influenza season and intention
to receive the vaccine in the following season. The last
section of the questionnaire collected information about
the attitudes and beliefs of the respondents towards
influenza and the flu vaccine.

Participants and eligibility criteria

1) Age > 18 years 2) voluntary participation without
payment and with the option to withdraw at any time up
until the submission of the data.

Statistical analysis

Data was entered and analyzed using SPSS software,
version 25.0 (BM Corp, Armonk NY, USA). Standard
descriptive  statistics was used to summarize the
demographic characteristics of the respondents. The
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qualitative variables were represented using numerical
values in the form of absolute and relative frequencies, as
well as totals and percentages (N, %). The Kolmogorov-
Smimov test was utilized to ascertain the distribution
of the sampled patients. The Chi-Square test was
employed to examine the presence of an association
between two nominal variables. Statistical tests were
considered to have statistical significance if the p-value
was less than 0.05. A binominal logistic regression was
used to determine the effect of the different variables on
the possibility of vaccination.

Ethical considerations

The study received an exemption of the Ethical Committee
of the Ss. Cyril and Methodius University in Skopje as
it met one of the criteria for exemption (an anonymous
survey or interview that do not involve collection of
identifiable data).

Results

A total of 1012 people took part in the survey. The
median age of the respondents was 36 years (25th
percentile 24 yrs.; 75th percentile 48 yrs.), predominantly
female (n=747, 73.8%). More than one-quarter of all
participants reported that they are smokers (n = 304,
30%), and 7,8% (n = 79) reported having a comorbidity.
The most common comorbidity among the participants
was diabetes (n=36, 3.56%). The demographics of all
respondents are presented in table 1.

When asked whether they have been vaccinated with
an influenza vaccine in the previous winter season

Table I: Demographic characteristics of the respondents (n=1012).

2021/2022, only 7.8% (n=79) of the participants gave a
positive answer. We further asked the respondents if they
plan to receive the influenza vaccine and 12.4 % (n=125)
of them gave a positive response. When exploring the
distribution of respondents in different age groups we
found a statistically significant difference among the
vaccinated and non-vaccinated individuals (x*=11.246,
p=0.004). There is also a statistically significant difference
between the two groups regarding the presence of
comorbidity (Table I).

The respondents showed an overall good knowledge
of the characteristics of influenza infection in terms of
contagiousness, possible complications, seasonality,
and recommended groups for influenza vaccination. Most
participants correctly identified the aetiology of influenza
(93.7%, n = 948). Most of the participants (79,2%, n =
802) were aware that the influenza vaccine is received
once a year, and 76.6% (n = 775) knew that influenza
appears at a certain time of the year. Only 62.1% (n = 628)
correctly identified at what time of year it is recommended
to receive the influenza vaccine. The vaccinated
respondents showed a better knowledge when it came
to the recommendations for vaccination, and they were
significantly more aware that there are specific at-risk
groups in the population who should receive the influenza
vaccine (x°=3.923, p=0.048) (Table II).

When asking the participants on the sources of information
about influenza, our results showed that the most trusted
source were official sites of the Ministry of Health (MH)
and WHO, CDC (41,8%, n = 422) followed by Internet/
social media (38,6%, n = 390) and general physician
(33,1%, n = 336) (Figure 1).

Variables All respondents Vaccinated Non-vaccinated p-value
(n=1012) (n=79) (n=933)

Age 36 (24,48) 39 (24;56) 36 (24;48) 0.876

Age group n (%)

18-30 y.0. 379 (37.4) 32 (8.4) 347 (91.6)

30-50 y.0 424 (41.9) 21 (4.9) 4083 (95.1) 0.004

>51vy.0 209 (20.7) 26 (12.4) 183 (87.6)

Gender n (%)

Male 265 (26.2) 27 (10.2) 238 (89.8)

Female 747 (73.8) 52 (7.0) 695 (93.0) 0.092

Education n (%)

University degree 642 (63.4) 44 (6.8) 598 (93.2)

Middle school 346 (34.2) 33(9.5) 313 (90.5) 0.323

Primary school 24 (2.4) 2 (8.3 22 (91.7)

Financial situation, n (%)

Comfortable 51 (5.0) 7(13.7) 44 (86.3)

Good 610 (60.3) 41 (6.7) 569 (93.3) 0.136

Difficult 351 (34.7) 31(8.9) 320 (91.2)

Smoking, n (%)

Yes 304 (30.0) 25(8.2) 279 (91.8) 0.746

Comorbidities, n (%)

Yes 78 (7.7) 16 (20.5) 62 (79.5) 0.000
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Table II: Knowledge of the participants regarding influenza and the influenza vaccine (n=1012).

Variable Vaccinated Non-vaccinated p-value
(n=79) (n=933)

Influenza is caused by a virus, n (%)

Yes 70 (7.4) 878 (92.6) 0.054
Flu can lead to serious complications, n (%)

Yes 62 (7.4) 774 (92.6) 0.216
Influenza can be prevented with a vaccine, n (%)

Yes 68 (7.8) 801 (92.2) 0.956
How often should we vaccinate? n (%)

Once a year 64 (8.0) 738 (92) 0.547
Influenza is more common in the winter months, n (%)

Yes 59 (7.6) 716 (92.4) 0.678
There are specific at-risk groups of the population

recommended to receive the vaccine., n (%)

Yes 77 (8.3) 849 (91.7) 0.048
Figure 1: Primary sources of information about the influenza virus and the influenza vaccine of the respondents (n=1012).

Social media [N
Family/friends || EGGgG——
Pharmacists [P
General physician |
official sources | e
0.00% 20.00% 40.00% 60.00% 80.00% 100.00%
. General . . . . .
Official sources i3 Pharmacists | Family/friends  Social media
physician
B Unvaccinated 40.40% 33.80% 8.40% 21.90% 39.90%
B Vaccinated 57.00% 26.60% 7.60% 13.90% 24%

B Unvaccinated ™ Vaccinated

We then further explored the main source of information
of the vaccinated and non-vaccinated respondents
and there were some statistically significant differences.
A higher share of people who decided to receive the
influenza vaccine trust official sources such as MH,
WHO, and CDC for information regarding the influenza
vaccine compared to non-vaccinated (n=45, 57.0
vs. N=378, 40.4% %?=8.099, p=0.004). Additionally,
the respondents who haven't received the vaccine
significantly more trust intermet and social media as the
main source of information about the vaccine compared
to the vaccinated individuals (n=368, 39.4% vs. n=19,
24.0% ¢?=6.968, p=0.008).

The attitudes of the respondents towards the influenza
vaccine were explored with several statements using
a b-level Likert scale. A statistically significant higher
share of vaccinated individuals considered the influenza
vaccine as safe (n=50, 63.2% vs n=468, 50.1%,
v*=5.026, p=0.025). A similar significant difference
in the attitudes of the vaccinated and non-vaccinated

respondents was established when they were asked
if they considered the influenza vaccine as effective
in preventing an ilness (n=52, 65.8 for vaccinated
vs. N=431, 46.2% for non-vaccinated y?=11.247,
p=0.001). Positive is the fact that 605 respondents
stated that they would recommend the influenza vaccine
to family or friends (n=605, 59.8%). More than half of the
respondents (62,2%, n = 630) were wiling to receive
the influenza vaccine after recommendations and advice
from their general physician (Table IlI).

A multiple logistic regression was performed to
determine the possible association between flu
vaccination as the dependent variable (vaccinated
vs. non-vaccinated) with the responses of the
respondents on the statements of vaccine and the flu
itself-safety, effectiveness, side effects, seriousness
of the diseases (completely agree/agree vs disagree/
completely disagree), and the three most cited sources
of information about the flu vaccine as independent
variables (official sources, general physician, social
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media and interet). Additionally, to the model gender
and the presence of comorbidities were added. The
logistic regression model was statistically significant
v3(3) =41.864, p<0.001). The model correctly
classified 92.3% of the cases. Respondents who had
comorbidities were 3 times more likely to have received
aninfluenzavaccine and this was the strongest predictor
for vaccination. The participants who considered the

Table llI: Attitudes of the respondents towards the influenza vaccine.

Questions

The influenza vaccine is safe, n (%)

Agree/Completely agree

If | get the Flu/Influenza, | can be seriously ill for more than a week, n (%)
Agree/Completely agree

The flu is a more serious illness than a bad cold, n (%)
Agree/Completely agree

The vaccine cannot always prevent the onset of influenza, n (%)
Disagree/Completely disagree

Concerned of side effects of the vaccine, n (%)
Agree/Completely agree

The vaccine is effective, n (%)

Agree/Completely agree

Would recommend the vaccine to family or friends, n (%)

Yes

Would get the influenza vaccine if the GP recommend it, n (%)
Yes

vaccine as effective in preventing illness and were not
afraid of possible adverse events following vaccination
were 2.0 times and 1.8 times more likely to have been
vaccinated respectively. Additionally, the respondents
whose main source of information for influenza were
social media and internet were 0.5 time more likely
to have refused to get vaccinated with a flu vaccine
(Table IV).

Table IV: Multiple linear regression model on the likelihood of receiving the influenza vaccine.

Model Unstandardized

Coefficients

B Std. Error

Constant -2.441 1.213

Gender
Female (baseline)
Male

Comorbidities
No (baseline)
Yes 1.169

Flu is a serious disease

Disagree/Completely disagree (baseline)
Agree/Completely agree

1.263 1.164

0.324

0.515 0.283

Considers the vaccine as safe
Disagree/Completely disagree (baseline)
Agree/Completely agree

0.270 0.318

Afraid of vaccine side effects
Agree/Completely agree (baseline)
Disagree/Completely disagree

0.585 0.268

Considers the vaccine as effective
Disagree/Completely disagree (baseline)
Agree/Completely agree

0.716 0.312

Main source of information- official authorities
No (baseline)
Yes 0.322

Main source of information- general physician
No (baseline)
Yes 0.467

Main source of information- social media, internet
No (baseline)
Yes 0.601

0.273

0.290

0.301

Vaccinated group Non-vaccinated group p-value
(n=79) (n-933)
50 (9.6) 468 (90.4) 0.025
46(9.0) 467 (91) 0.163
51(8.0) 588 (92) 0.786
42 (8.3) 463 (91.7) 0.546
29 (9.1) 291 (90.9) 0.311
52 (10.8) 431 (89.2) 0.001
60 (9.9) 545 (90.1) 0.002
64 (10.1) 566 (89.9) 0.000
95% Confidence
Interval for B
Wald df Sig. Exp(B) Lower Upper
Bound Bound
4.046 1 0.044 0.087
1.179 1 0.278 0.283 0.029 2.765
13.01 1 0.000 3.218 1.705 6.072
3.305 1 0.069 1.674 0.961 2.917
0.718 1 0.397 0.764 0.409 1.425
4772 1 0.029 1.794 1.062 3.032
5.253 1 0.022 2.046 1.109 3.772
1.383 1 0.240 1.379 0.807 2.358
2.594 1 0.107 1.596 0.904 2.818
3.995 1 0.046 0.548 0.304 0.988
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Discussion

Seasonal influenza vaccination is the primary and the
most effective way to prevent influenza and its potentially
serious complications. The results from our study
revealed an overall vaccination rate of only 7.8% which
is suboptimal. Low vaccination rates are a worldwide
public health problem. European countries are likewise
having difficulty meeting the specified immunization goals
for influenza'. A study from Bulgaria showed that only
11% of the respondents have been vaccinated with an
influenza vaccine which is a result similar to ours'. Our
study’s findings show rates that are much lower than
those of other nations, including Germany (40.4%),
France (37.5%), Spain (56.4%), and Italy (48.6%)'*°. A
recent study from North Macedonia exploring the effect of
the COVID-19 pandemic on the influenza vaccine uptake
showed an increase in the administered vaccine doses
by 8.3% but still the vaccination coverage is extremely
low (2.5%)"". Due to this, the development of a national
program to boost influenza vaccination coverage is of
crucial importance.

In our study only 20.5 % of the respondents with
comorbidities have received the influenza vaccines
which is significantly lower than the recommendations
of the European Union regarding the target vaccination
rates of the high-risk group of 75%'". According to
recent data, acceptance rates have reportedly reached
around 44% among high-risk categories in the European
region'®. In the logistic regression analysis, the presence
of comorbidity proved to be strongly associated with the
likelihood of influenza vaccination and the respondents
with comorbidities were 3 times more likely to have
the vaccine ad-ministered. Therefore, from both a
governmental and healthcare professional standpoint,
greater attention must be placed on immunizing high-risk
groups in North Macedonia.

The respondents in our study had an overall good
knowledge regarding influenza and the recommendations
for vaccination and there was no association between
the knowledge of the participants and the possibility
of vaccination that has been established in similar
studies™'",

When analyzing the attitudes of the survey respondents
towards the influenza vaccine we established that the
vaccinated individuals tend to consider significantly
more of-ten the influenza vaccine as safe (=50, 63.2%
for vaccinated vs n=468, 50.1% for non-vaccinated,
v’=5.026, p=0.025) and effective in preventing the
occurrence of infection (n=52, 65.8 for vaccinated vs.
n=431, 46.2% for non-vaccinated y*=11.247, p=0.001).
The respondents who tend to believe the influenza
vaccine is effective had 2.0 times higher chance for
vaccination. This result correlates with the results from
similar studies'®?,

One of the concemms among the respondents
regarding the influenza vaccine was the fear of possible
side effects after vaccination (n=320, 31.6%). The
respondents from our study who were not afraid of
possible side effects were 1.8 times more likely to
have received the vaccine. A similar study done in
Turkey showed that around 50% of the participants
avoid the vaccination due to this reason?°. Additionally,
a German study con-ducted on the general public
reported that “fear of side effects” and “vaccination
was not necessary” were the most reported concerns
influencing influenza vaccine uptake?'.

Another important factor that might influence the
vaccination uptake is the source of information. Among
the studied respondents the main source of information
were official authorities such as MH, WHO, CDC, followed
by social media, and physicians as third main source.
These results correspond to other similar studies??23,

When asked what their main source of information
is regarding influenza and the influenza vaccine the
vaccinated respondents significantly more often tend
to rely on official sources such as MH, WHO, and
CDC (n=45, 57.0 vaccinated vs. n=378, 40.5%
non-vaccinated x?=8.099, p=0.004) whereas the
non-vaccinated respondents prefer the intermet and
social media  statistically significantly more often
compared to the vaccinated individuals (n=368,
39.4% vs. n=19, 24.0% %?=6.968, p=0.008) and
those relying on social media were 0.5 times more
likely to have rejected to receive the vaccine. It is
important to note that 60.6% of the non-vaccinated
respondents would be willing to receive the influenza
vaccine if recommended by their GPs. Our findings
are in line with earlier research that demonstrates
that recommendations from medical professionals
are one of the most powerful motivators for influenza
vaccination®*?7, Particularly doctors have a critical
role in encouraging their patients to adopt appropriate
attitudes and practices about influenza vaccination®*,
This research encourages doctors to have open
discussions with their patients about their attitudes
and opinions towards influenza vaccination.

This study is a crucial step in educating scientists and
decision-makers in the nation about the level of public
knowledge regarding influenza and its vaccine, as well
as the low vaccination rate. As was already mentioned,
the media significantly affects how the general population
thinks about vaccination?®, By utiizing the country’s
available multi-media content, such as explainer videos,
flyers, or SMS text messages to inform the public about
influenza and the availability of influenza vaccines, the
country can achieve equitable access to information
about influenza infection and influenza vaccine.
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Conclusions

This study discovered that the participants in our study
had low vaccination rate despite having an appropriate
level of flu vaccine knowledge. It is essential to increase
the flu vaccination rate among residents of North
Macedonia to reach a consistent population-immunity
level. Addressing influenza vaccine safety, efficacy,
ideal vaccination ad-ministration times, patient-specific
vaccination recommendations, encouraging effective
physician communication and counseling, and using
social media platforms to disseminate information from
authentic and dependable sources are some of the
key areas for in-creasing knowledge and awareness as
well as combating false information about the influenza
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