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Abstract

Introduction: Allocated time for GP out-of-hours service is scarce. Reducing transportation time is one way to increase GP-patient
consultations during out-of-hours service. Geographical information systems (GIS) used to reduce response time may be a promising way
to address this issue. This study aimed to compare response time between GP vehicles using GIS (from WhatsApp®) and GP vehicles
using telephone-assisted driver guidance for non-acute patients who contacted a GP out-of-hours service with an unknown address.
Material & Methods: This study was a prospective observational controlled study using two groups. For each group, vehicles
were dispatched simultaneously from the out-of-hours office. One group had vehicles with GIS and the other one had vehicles with
telephone-assisted guidance to locate the patient. The main outcome was the response time from two different approaches.
Results: In 515 GP out-of-Hours services 63 patients did not know their location. A total of 61 non-acute patients agreed to
participate. Patient age varied from 25 to 78 years with a mean of 56.6 (SD 12,86). Women comprised 28 of the patients (45,9%).
The main tentative diagnoses were sore throat, otitis and superficial wound treatment. The vehicles with GIS were significantly faster
(p < 0.0007) to reach the patient destination (mean 20 minutes) compared to vehicles using phone guidance (mean 28 minutes).
Discussion: In this feasibility study, GIS guidance seems to help reduce the transportation time of GP vehicles to patients with
unknown address compared to telephone guidance.
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Resumen

Introduccidn: el tiempo asignado para visitas domiciliarias el servicio fuera de horario de atencion normal de centros de salud es
escaso. Reducir el tiempo de transporte es una forma de aumentar las consultas de pacientes durante el servicio fuera del horario
de atencion. Los sistemas de informacion geogréfica (SIG) utilizados para reducir el tiempo de respuesta pueden ser una forma
prometedora de abordar este problema. El objetivo de este estudio fue comparar el tiempo de respuesta entre los vehiculos de
médicos de Atencion Primaria (MAP) que usan SIG (de la aplicacion WhatsApp®) v los vehiculos de MAP que usan la guia asistida
por teléfono del paciente para llegar a su ubicacion. En ambos casos sdlo se valoraron pacientes no agudos que se comunicaron
con nuestra clinica fuera de horario de atencion normal con una direccion desconocida.

Materiales y métodos: se realizd un estudio prospectivo observacional controlado que utilizd dos grupos. Para cada grupo, los
vehiculos fueron despachados simultaneamente desde el centro de salud en horas fuera de horario habitual. Un grupo conducia
un vehiculo con SIG y el otro conducia un vehiculo con la pauta dada por el paciente para llegar a su ubicacion. El resultado prin-
cipal fue el tiempo de respuesta con dos enfoques diferentes.

Resultados: Durante la realizacion del estudio 515 pacientes fueron registrados, de los cuales 63 desconocian su ubicacion. Un
total de 61 pacientes no agudos aceptaron participar. La edad del paciente varid de 25 a 78 afios con una mediana de 56,6 (DE
12,86). Las mujeres comprendian 28 de los pacientes (45,9%). Los principales diagnosticos tentativos fueron dolor de garganta, ofitis
y tratamiento de heridas superficiales. Los vehiculos con SIG fueron significativamente mas rapidos (p <0,0001) para llegar al destino
del paciente (promedio de 20 minutos) en comparacion con los vehiculos gue utilizan la guia telefénica (promedio de 28 minutos).

Discusion: En este estudio de factibilidad, la guia SIG parece ayudar a reducir el tiempo de transporte de MAP hacia pacientes
con direccion desconocida en comparacion con la guia del paciente usando el teléfono.

Palabras clave: Atencion médica fuera de horario; médico; Necesidades y Demanda, Servicios de Salud; solicitud; turistas.
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Introduction

In many countries, general practitioners (GP) are
responsible  for out-of-hours  primary care services
(OOH). The OOH is a very important service', in particular,
patients waiting time related to suboptimal use of OOH is
a problem and should be reduced?. A central determinant
that contributes to suboptimal use is patients calling OOH
without knowing their address or position.

Visitors  from  foreign countries relatively often use
OOH and in many cases due to language barriers can
experience difficulties in the accessibility to their OOH?.
These difficulties could be aggravated if the GP has to
come to the patient’s location. In a similar way, tourists
can face difficulties, when they fell ill in foreign countries,
especially if they do not speak the local language’.
This difficulty would be worsened if the patient cannot
be quickly located because they do not know which is
their current address or where they are in the moment of
medical need.

In Germany, it is estimated that as many as 10% of all
emergency calls do not include info about the position
of the patients -i.e. the OOH does not know the position
of a central part of their patients®. Furthermore, a UK
study showed that common reasons for communication
difficulties comprise problems related to the missing
information to the ambulance service call receiver®, which
also included the actual position of the patient. In the EU
considerable time is lost by emergency services during
their intervention for approximately 3,5 million calls, due
to the fact that the location information provided by the
caller is later found to be inaccurate’.

Delays in all kinds of medical care are more common
in rural or semi-rural areas®. But in case of medical
emergencies, reducing the arrival time (AT) of medical care
in rural or semi-rural areas play an even more important
role. In cardiac arrest, reducing ambulance AT has been
shown to increase the survival rate® even if the appearance
of operational problems can delay more of the 40% of
ambulance dispatches'®. We hypothesize that smartphone
technology can help reducing ambulance AT'. This is the
reason why would be important to measure the effect of
geographic information systems (GIS) by monitoring the
arrival time of vehicles sent to patients who do not know
their address (tourists) and also with simple pathologies,
this to avoid risks for patients but obtaining data that could
be extrapolated in more acute situations.

Material and methods

The present study was conducted during the summer
of 2019 in a private GP clinic in Ibiza to patients (among
whom were tourists) who can call for a home medical
consultation. In order to be able to start with the study,

an ethics committee was formed and accepted the study
realization, and it was decided that to accomplish the
General Data Protection Regulation (GDPR) Regulation
(EU) 2016/679 on the protection of natural persons
concerning the processing of personal data'?; only the
age, gender, localization, country of origin and pathology
would be used in the study avoiding any way to identifying
the patient with the data recorded.

A strict selection of the cases was done, no critically
il patients were selected (chest pain, breathlessness,
dizziness, etc) while stable patients over 18 years old
(sore throat, cold, otitis, conjunctivitis, etc) were included.
Patients who knew their location, who were lodged in
a hotel, were Spanish, or patients who did not use the
WhatsApp application were also excluded. A total of 515
patients were eligible; if they knew their location, they
were excluded (Figure 1).

Figure 1: Trial Flow.
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They were then asked to participate and gave oral
consent. All included patients were asked to send us
their location using GIS and also the directions to arrive
at the place where they were. With the information
obtained, two vehicles were simultaneously dispatched
to the patient; “vehicle A” used the GIS data and “vehicle
B” used the directions given by the patient, each vehicle
was driven by a different GP, they both had the same
working time on the island.

To avoid bias, both of the vehicles were parked in the
same garage (one on the side of the other), both of
the same brand (Nissan Micra) and date of production
(2014). The mileage of each of the vehicles was written
down every time before the car was dispatched and time
began to be measured after the two GPs (working both
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in the same clinic and they were also the drivers for the
study) were seated in the cars ready to go, and a helper
activated the mobile’s timing at the same time and gave
it to both drivers.

Both of the drivers were instructed on the way of driving
(normal, without exceeding speed limits, or in a hurry
to save time), as well as, that they had to stop the
chronometer when arriving at the address (not when
parking or when entering the patients’ house) and write it
down in a special blanket given (Figure 2).

Figure 2: Project process.
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The WhatsApp application was selected among many
other applications because it is widely used in all of
Europe'. The app is simple to use and has an end-to-
end encryption protocol that prevents any external party
from having access to the messages, furthermore, only
the location was sent via this application (WhatsApp),
no other patient data was sent through this system. The
rest of the data were obtained during the consultation
with the patient. The only person to have access to
the messages is the receiver as only the recipient and
the sender have the special key needed to unlock and
read the message'. Its usage is very easy, clicking over
the “paperclip” icon and then selecting “my ubication”
(see figure 3). The usage of this app is even able to
reduce the response time in new communication and its
efficiency in its use during the consultation, relaying quick
information during clinical communication'®.

Figure 3: How to send your ubication using WhatsApp®.
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Statistical analyses

This study was a prospective observational control study
using two vehicles. The main outcome was to measure
the response time from two different approaches.

The difference between the two groups of vehicles (A
and B) was described via descriptive statistics and a
graph of mean and confidence intervals. Student's T for
paired data was used for the primary outcome. We used
free statistical software R 3.4.0 and WinBUGS 1.4 for
the inference.

Results

The average age of all the 515 patients was 30 years
old, with-a mean of 56,6 years and a mode of 43. A total
of 463 patients came from Europe and 52 (10%) came
from countries out of the EU (Morocco, South Africa,
Argentina, Russia, US, India, Ukraine, Saudi Arabia and
Canada). Out of the 63 patients not knowing their location
Table 01 shows that 28 patients were women (0,46) and
33 men (0,54), their age varied from 25 years to 78 years
old with an age mean of 56,6 (SD: 12,86). The patients
who did not know their location did not differ with regard
to the home country. Overall, 80,3% came from Europe
and everybody spoke English at an intermediate level.

AT range of vehicle A was between 4 and 40 minutes
with a mean of 19,98 (SD: 8,1) and the range of vehicle
B was between 3 and 49 minutes with a mean of 27,98
(SD: 10,21). AT of vehicle B was 8,02 minutes longer
than vehicle A (see table 02).

This 8-minute difference between both of the vehicles
and considering the SD of 8 minutes would result in a
95% confidence interval of around 16 minutes. We have
to take into consideration that this may be due to long
journeys to rural areas, the lack of knowledge of the
patients of the area in which they are located or the road
to reach their respective homes, and finally the reduced
sample size.

Discussion

According to our knowledge, this is the first study to look
into the impact of GIS on arrival time in OOH. There are
data available in relation to urgent calls in the Ibiza area
- average waiting time (061 — IBSalut)'®, with an arrival
time of around 9 minutes which is considered adequate;
However, the intention of this study is to assess whether
it is feasible to reduce the arrival time for patient care
(especially tourists with little command of the local
language or English) and that it can be extrapolated to
other geographical areas.
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Our results show a significant reduction in arrival time of
GPs in OOH using GIS, with a mean of 8 minutes and that
many of the patients who participated were people over 25
years old (mean of 57 years old) resulting interesting that
these older patients have also access to the internet and a
smartphone but probably are no so trained on its use'” '8,

These results can present a pleasing alternative to the
suboptimal use of OOH-GP? reducing both the driving
time as well as the waiting time of the patient. Can also
avoid the misunderstanding of an address due to the
lack of language proficiency (tourists and migrants). That
is the reason why our study was conducted between
May and October for being the season (summer) with
the highest influx of tourists in Ibiza, many renting Villas
or apartments without knowing the precise address once
living there.

Several limitations must be mentioned. Our study had

some selection biases at baseline, which may decrease
the total population generalization. Only patients who

Table I: Description of patient's characteristics.

min mean max
Age 25 years 56,6 years 78 years
(youngest) (SD 12,86) (oldest)
Gender:
Male 33 (564,1%)
Female 28 (45,9%)
Nationality: Percentages
United Kingdom 16 (26,2%)
Germany 7 (11,5%)
France 6 (9,8%)
Argentina, Russia, 4 (6,6%) per country: 12 (19,8%)
Holland (each)

3 (4,9%) per country: 6 (9,8%)
2 (3,3%) per country: 8 (13,2%)

Italy, Belgium (each)

South Africa, Poland,
Sweden, Norway (each)
Ukraine, Morocco,

Austria, Wales,

United States, Ireland (each)

1 (1,6%) per country: 6 (9,8%)

Patient complaints

Nausea 16 (26,2%)
Cough 14 (28,0%)
Otitis 7 (11,5%)
Pharyngitis 7 (11,5%)
Skin related 7 (11,5%)
Muscle contracture 3 (4,9%)
Viremia 3 (4,9%)
Conjunctivitis 1(1,6%)
Vaginitis 1(1,6%)
Advice 1(1,6%)
Prescriptions 1(1,6%)

Table II: Descriptive vehicles and patient characteristics.

Mean Coefficient = Percentile Percentile Percentile
of variation 5 (p5) 50 (p50) 95 (p95)
Patients age 56,6 0,23 87 585 77
Vehicle A 19,98 0,41 5 21 30
(seconds)
Vehicle B 27,98 0,36 7 28 42
(seconds)
Difference 8 0,45 2 8 14
(seconds)

called to our clinic were included (mostly only tourists)
also patients without a smartphone or internet access
mobile were excluded. Another limitation was that the
development of the project took place during the summer
period (due to the extra influx of tourists). Patients with
an acute problem or emergency were also ruled out
and maybe the inclusion of them could show a different
result. The use of 61 patients to develop the study could
be a not significant number of patients, but we consider
it as a pilot to future research. The usage of WhatsApp
as GIS could be not the most accurate but it is also the
most universal and could serve as a starting point for a
more complete assessment (using another application or
location system).

We can precise that the use of WhatsApp (or other
instant messaging application with the possibility of GIS)
could be very useful for medical teams’ coordination
because it can show actual patients localization letting
the medical team arrive as fast as possible with the
fastest route available. Moreover, using e-Copermnicus
data’” the impact of economic resources savings in the
EU could be around 467 000 hours with its equivalent in
money provisions.

Conclusion

Our results show that it would be interesting to develop a
strategy to reduce the time interval between the medical
call and the arrival of help. This would contribute to the
conseguent saving of resources (money and time), as
well as, with the greater satisfaction of the patient. In
addition, it must be considered that the delays could be
dangerous especially to critically ill patients.

Reducing the AT will offer the possibility of fast in-field-
treatment, as well as, the prearrival notification of the
medical problem to the hospital or clinic which will
save more time to prepare, even with the mean arrival
time avoiding the triage barrier that personal from the
ambulance can sometimes become'®. Further studies are
warranted to survey GIS in the GP out-of-hours service.
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