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Abstract

Background: eConsulta (asynchronous and two-way teleconsultation in Primary Care) is one of the most important telemedicine
developments in the Catalan public health system, a service that has been heavily boosted by the outbreak of the pandemic. It is
vitally important to know the characteristics of its usersin order to be able to meet their needs and have an idea of who is being
covered (and who is not) through this service in a context where there is less accessibility to the health system.

Objective: Undertake a descriptive analysis of the profile of the citizens who use the tool and the type of use they make of it to
gain an understanding of the elements that characterize their decision to use it, making a distinction between those who used it
before and those who have used it since the outbreak of the COVID-19 pandemic

Methods: Descriptive observational study based on administrative data. The study differentiates between the pre and during
COVID periods, taking as the cut-off point the day the state of emergency was declared in Spain (13 March 2020), and between
users who send messages and those who only receive them. The main study variable is the use of the eConsulta service.

Results: The pandemic has resulted in almost triple the number of unique users in just the first three months observed
(220,043/76,598, 2.87). Since the start of the COVID outbreak, although users have continued to be predominantly female, they
are systematically younger than before, more actively employed and with less complex pathologies for the two user profiles
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analysed. There is also a relative decrease in the number of conversations initiated by higher-income urban citizens and an
increasein usersin rural areas.

Conclusions: This study identifies a change in the profile of citizens who use the eConsulta tool, which as a result of the
COVID-19 pandemic now has a profile similar to that of the average citizen: actively employed, with low complexity of
pathology and who receives more messages proactively from the health professionals through eConsulta. The pandemic has
helped to generalize the use of telemedicine as a tool to compensate to some extent for the decline in face-to-face visits,
especialy in younger citizen profiles.

(IMIR Preprints 09/03/2021:28629)
DOI: https://doi.org/10.2196/preprints.28629
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Abstract

https://preprints.jmir.org/preprint/28629

Background: eConsulta (asynchronous and two-way teleconsultation in Primary Care) is one of
the most important telemedicine developments in the Catalan public health system, a service
that has been heavily boosted by the outbreak of the pandemic. It is vitally important to know the
characteristics of its users in order to be able to meet their needs and have an idea of who is
being covered (and who is not) through this service in a context where there is less accessibility
to the health system.

Objective: To analyze the profile of the citizens who use the tool and the type of use they make.
To gain an understanding of the elements that characterize their decision to use it making a
distinction between those who used it before and those who have used it since the outbreak of
the COVID-19 pandemic.

Methodology: A descriptive observational study based on administrative data was performed.
The study differentiates between the pandemic era and the period preceding to it, taking as the
cut-off point the day the state of emergency was declared in Spain (13 March 2020), and between
users who send messages and those who only receive them. The main study variable is the use of
the eConsulta service.

Results: The pandemic has resulted in almost triple the number of unique users of the
teleconsultation service in just the first three months observed up to to 33.10 visits per 1000
inhabitants and month. . Since the start of the COVID outbreak, although users have continued to
be predominantly female, they are systematically younger, more actively employed and with less
complex pathologies for the two user profiles analysed. Users receive more messages proactively

[unpublished, peer-reviewed preprint]
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from the health professionals through eConsulta. There is also a relative decrease in the number
of conversations initiated by higher-income urban citizens and an increment in users in rural
areas.

Conclusion: The pandemic has helped to generalize the use of telemedicine as a tool to
compensate to some extent for the decline in face-to-face visits, especially in younger citizen
profiles. Telemedicine has made it possible to maintain contact between the citizen and the
healthcare system in a context of maximum complexity.

Keywords (MESH): teleconsultation; primary care; remote consultation; telehealth; COVID-19;
econsultation.

1. Introduction

The eConsulta tool, in operation since 2015, is one of the most important telemedicine
developments in the Catalan public health system. It is an asynchronous and two-way
teleconsultation tool between health professionals and citizens that is part of the patient portal
of the public health system, a platform that also allows citizens to securely access their personal
health information stored in the Personal Health Folder and carry out certain procedures. This
service was operational only in the context of primary care [1,2] until it recently began to be
expanded to hospital care.

According to data from the Ministry of Health, from its inception in October 2015 to 22 February
2021, a total of 1,061,995 citizens (out of a total population of 7.7 million people) and a total of
15,569 Primary Care health professionals (out of about 19,000 who could potentially use it) have
carried out 4,263,665 econsultations. This service is a new model of relating to healthcare
professionals, more practical for users and more efficient for the health system [3,4]. In addition,
it empowers citizens and promotes teleworking among healthcare professionals, an essential
factor in the context of the current pandemic, improving their work-life balance [5]. In recent
years, even before the pandemic, the use of the tool had grown significantly, both by citizens and
professionals, although it still only represented a very small proportion in relation to the number
of face-to-face visits [6], a situation very similar to that of other countries [7,8].

The outbreak of the COVID-19 pandemic and the initial need to reduce the risk of infections by
preventing patients from physically going to health centres has led to a change in model that has
promoted non-face-to-face care. The majority of countries have responded to this need by
making significant efforts to implement both synchronous and asynchronous telemedicine [9 -
12]. The demand for teleconsultation has incremented enormously around the world: for
example, in France the number of teleconsultations multiplied by 50 during the weeks following
the outbreak of the pandemic [13 - 14]. In Catalonia, this has resulted in a very significant
increment in the daily number of teleconsultations, although well below telephone consultations
(Figure 1).

Figure 1: Primary Care Daily Visits, per type. 7-days moving average. March 2020 - February 2021.
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Despite the fact that some studies question the efficiency of teleconsultations between primary
care professionals and citizens [15], several studies point out that the eConsulta tool helps to
reduce face-to-face visits [4,6], which may be one of the drivers of its growing use among users.
Regarding professionals, a previous analysis concludes that doctors who use eConsulta are 45-54
years of age, score higher than the 80th percentile on the quality of care index, have a high
degree of accessibility, are involved in teaching, and work on a health team in a high
socioeconomic urban setting [16]. With regard to users, it is vitally important to analyse their
characteristics in order, on the one hand, to provide a service that is appropriate and adjusted to
their needs and, on the other hand, to have an idea of who is being covered by this service (and
who is not) during the COVID period. Previous studies show that women use online consultation
more than men (64.7% vs. 35.3%) and the average age is 39 years [15]. Others have identified
interesting patterns, such as the fact that men tend to perform more teleconsultations, while
women perform more online consultations. [17] In Catalonia, however, there is no evidence to
determine the profile of a typical citizen or their use of the tool.

In this context, the aim of this article is to offer a descriptive analysis of the use of eConsulta
before and during the COVID-19 pandemic and the profile of the citizens who use it in order to
gain an understanding of the elements that characterize their decision to use the tool and assess
who is being covered through this service in a context where there is less accessibility to the
health system.

2. Methods

This is a descriptive observational study based on administrative data from the Catalan Health
Institute (ICS), the main provider of primary care services in Catalonia (serving 74% of the
Catalan population). The analysis period is from 1 June 2018 to 15 June 2020. Data regarding all
patients assigned to an ICS Primary Care Team (PCT) during the analysis period were analysed.
The study population was defined as all living patients as of December 2019 (5,844,804). All
these citizens can use the tool with the prior authorization of the healthcare professional. The
analysis, differentiates between the pandemic era (from 13 March 2020, the day the state of

https://preprints.jmir.org/preprint/28629 [unpublished, peer-reviewed preprint]
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emergency was declared in Spain, to 15 June 2020) and the period preceding to it (before 13
march) and between users who send messages and those who only receive them.

The main study variable is the use of the eConsulta service. “Use” is defined when any messages
are sent between a professional and a citizen during the analysis period. "Non-use" is defined
when no messages have been sent sent. Independent variables have been considered: age,
gender, socioeconomic level of the centre, type of centre (rural or urban), GMA indicator
(Adjusted Morbidity Group, a population grouping, which allows the population to be classified
into excluding groups according to their multimorbidity [18]), a binary variable identifying the
low-income immigrant population, the MACA (patient with advanced chronic diseases) indicator
[19], the PCC (Complex Chronic Patients) indicator, and the level of pharmacy coverage. In
addition, we assessed the socioeconomic status using the validated MEDEA deprivation index, an
indicator that takes into account, among others, the variables of income, occupation and level of
studies [20]. We categorized this index into quartiles where the 1st and 4th quartiles are the
least and most deprived areas, respectively. Rural areas were categorized separately and were
defined as areas with less than 10,000 inhabitants and a population density lower than 150
inhabitants/km?2.

Continuous variables are presented with mean and SD, variables with a non-normal distribution
are presented with median, minimum and maximum values. Categorical variables are presented
with the absolute and relative frequency of each category. For the comparison of two categorical
variables, the Fisher test and the Chi-Squared test were used, for the comparison of two
numerical variables the t-test was used and in where there were more than two variables, the
ANOVA test. A significance level of 5% was set. The data was analysed using R version 3.4.3 (R
Foundation for Statistical Computing, Vienna, Austria).

3. Results

Table 1 shows the characterization of citizens who use the service, broken down according to
whether they have started a conversation or, alternatively, only receive messages, for the pre and
during COVID-19 periods. The results show that the profile of the typical user who started a
conversation in the pre-COVID era was female (58%), on an average 49.84 years of age, with a
GMA of 2, coming mostly from an urban area (81%). Also, the profile is slightly older, more male,
and more rural for users who only receive messages. When we look at the profile according to
the MEDEA deprivation index, we see that since the outbreak of COVID, there has been a decrease
in the percentage of conversations initiated by higher-income urban citizens and an increment in
the proportion of users from rural areas.

Since the start of the COVID outbreak, users have continued to be predominantly female but are
systematically younger than before for the two user profiles analysed. An increment can be seen
in the percentage of use of eConsulta (especially in the higher number of messages received from
the healthcare professional) in those population profiles that are more actively employed and
have fewer chronic diseases. We see, therefore, a group of working-age citizens, who did not use
to go to the doctor, and who, when they have had to go, have preferred the non-face-to-face
channel.

Table 1: Characteristics of citizens who use eConsulta (mean, SD) (link to the data table)

https://preprints.jmir.org/preprint/28629 [unpublished, peer-reviewed preprint]
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Variable Period Has initiated a conversation Non user Only receives
Pre COVID 1.89 (0.39) NaN (NA) 1.06 (0.31)
Number messages (mean, (SD)) During COVID 1.70 (0.48) NaN (NA) 1.02 (0.17)
. Pre COVID 4.00 (5.08) NaN (NA) 1.31 (0.75)
Number of eConsultions (mean, (D)) =1, 0 covip 3.19 (3.05) NaN (NA) 1.83 (1.43)
Aage Pre COVID 49.84 (17.06) 42.67 (23.12) 50.71 (16.16)
9 During COVID 44.96 (20.04) 42.68 (23.22) 45.02 (15.82)
Pre COVID 33,096 (58.58%) 2,920,933 (50.64%) 11,498 (57.19%)
Gender (Female)
During COVID 75,892 (57.96%) 2,839,296 (50.48%) 50,339 (56.50%)
1 Pre COVID 14,164 (25.07%) 2,851,985 (49.44%) 4,597 (22.87%)
During COVID 35,139 (26.84%) 2,810,872 (49.97%) 24,735 (27.76%)
9 Pre COVID 24,033 (42.54%) 1,697,448 (29.43%) 8,519 (42.37%)
cMA During COVID 56,896 (43.45%) 1,632,369 (29.02%) 40,735 (45.72%)
3 Pre COVID 13,382 (23.69%) 850,893 (14.75%) 5,317 (26.45%)
During COVID 29,522 (22.55%) 820,537 (14.59%) 19,533 (21.92%)
4 Pre COVID 4,475 ( 7.92%) 285,988 (4.96%) 1,548 (7.70%)
During COVID 8,760 ( 6.69%) 279,505 (4.97%) 3,746 (4.20%)
Immiarant Pre COVID 1,369 (2.42%) 789,383 (13.69%) 642 (3.19%)
9 During COVID 4,836 (3.69%) 779,631 (13.86%) 6,927 (7.77%)
MACA Pre COVID 186 (0.33%) 13,167 (0.23%) 46 (0.23%)
During COVID 348 (0.27%) 12,886 (0.23%) 165 (0.19%)
OR Pre COVID 3,222 (5.70%) 363,932 (6.31%) 1,146 ( 5.70%)
During COVID 6,001 (4.58%) 357,023 (6.35%) 5,276 (5.92%)
1R Pre COVID 2,306 (4.08%) 331,292 ( 5.74%) 624 (3.10%)
During COVID 5,965 (4.56%) 323,592 ( 5.75%) 4,665 (5.24%)
2R Pre COVID 4,989 (8.83%) 693,257 (12.02%) 1,842 (9.16%)
During COVID 14,992 (11.45%) 672,972 (11.96%) 12,124 (13.61%)
MEDEA 10 Pre COVID 18,273 (32.35%) 1,233,124 (21.38%) 4,971 (24.73%)
During COVID 35,771 (27.32%) 1,200,706 (21.35%) 19,891 (22.32%)
U Pre COVID 7,168 (12.69%) 864,044 (14.98%) 2,906 (14.45%)
During COVID 18,879 (14.42%) 842,841 (14.98%) 12,398 (13.91%)
3U Pre COVID 13,513 (23.92%) 1,190,933 (20.65%) 5,265 (26.19%)
During COVID 31,120 (23.77%) 1,159,874 (20.62%) 18,717 (21.01%)
U Pre COVID 7,023 (12.43%) 1,091,624 (18.92%) 3,350 (16.66%)
During COVID 18,213 (13.91%) 1,067,753 (18.98%) 16,031 (17.99%)
Active Pre COVID 44,581 (78.91%) 4,262,326 (73.89%) 15,268 (75.95%)
Level of coverage During COVID 108,917 (83.18%) 4,133,267 (73.48%) 79,991 (89.77%)
9 Pensioner Pre COVID 10,890 (19.28%) 1,143,779 (19.83%) 4,311 (21.44%)
During COVID 19,233 (14.69%) 1,132,752 (20.14%) 6,995 (7.85%)
pcc Pre COVID 1,695 ( 3.0%) 103,214 (1.79%) 459 (2.28%)
During COVID 2,878 (2.2%) 101,411 ( 1.80%) 1,079 (1.21%)
Rural Pre COVID 10,517 (18.62%) 1,388,481 (24.07%) 3,612 (17.97%)
During COVID 26,958 (20.59%) 1,353,587 (24.06%) 22,065 (24.76%)

There are no p-values because they are all 0. GMA (Adjusted Morbidity Group). MEDEA (Mortality in small Spanish areas and Socioeconomic and
Environmental Inequalities). SD: Standard Deviation. MACA: Patient with advanced chronic disease

In addition, the analysis of the volume of use of the tool for the pre and during COVID periods
shows that the pandemic has resulted in almost triple the number of unique users in just the first
three months observed (220,043 + 76,598, 2.87) (Table 2). If we analyse the number of
consultations in the 3 months before and after the outbreak of the pandemic, we see that the
number increments from 5.61 to 33.10 visits per 1000 inhabitants and month.

Table 2: eConsulta activity, before and after the outbreak of the pandemic

Users (citizens) | Consultations
Pre COVID (01/06/2018 - 13/03/2020) 76,598 (1.31%) 252,370
During COVID (13/03/2020 - 15/06/2020) 220,043 (3.76%) 580,496

Of these consultations, it can be seen that the proportion of conversations initiated by citizens
has fallen (from 74.95% to 52.48%) while conversations initiated by professionals have almost
doubled (from 25.05% to 47.52%) and the proportion of messages sent by professionals has
incremented substantially. In this same regard, the percentage of conversations involving a
response from the professional has decreased considerably (from 1.79% to 0.47%) and the

https://preprints.jmir.org/preprint/28629 [unpublished, peer-reviewed preprint]
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proportion of conversations with a response, of those initiated by the patient, has fallen slightly
(from 90.8% to 80.61%) (Table 3).

Table 3: Activity by initiator

Number of conversation§ Number of conversations with Number of messages

initiated response sent
Citizens [Pre COVID 189,145 (74.95%) 175,534 (92.80%) 195,219 (44.20%)
During COVID 304,639 (52.48%) 245,582 (80.61%) 315,656 (36.54%)
IProfessional [Pre COVID 63,225 (25.05%) 1,134 ( 1.79%) 246,437 (55.80%)
During COVID 275,857 (47.52%) 1,286 (0.47%) 548,211 (63.46%)

The number of documents attached to eConsulta messages sent by citizens before and during
COVID was also analysed (Table 4 and Figure 2). There is a clear increment in the number of files
sent, especially in terms of medical reports.

Table 4: Average number of monthly tests, by type (SD)

Pre COVID During COVID p value

Medical reports 328.05 (168.02) 3179.50 (1590.69) 0.037
Blood tests 223.62 (107.12) 1151.75 (669.03) 0.068
Other tests 140.57 (64.92) 672.75 (37.01) 0.066

T-test independent data.

Figure 2: Evolution of the number documents attached, by type
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Finally, the variations in overall, face-to-face and online care by age have been analysed. Table 5
shows that the use of telemedicine has mitigated somewhat the decline in face-to-face visits in
young age groups.

Table 5: Number of face-to-face visits and teleconsultations, by age group.

- Between March and June Between March and June e
Visits Age 2019 2020 Variation
Overall Under 16 years of age 28,824 34,722 20.5%
Between 16 and 44 1,756,336 1,786,902 1.7%
years of age
Between 45 and 64 2,106,944 2,065,822 -2.0%
years of age
Between 65 and 74 1,053,413 70.6222 -33.0%

https://preprints.jmir.org/preprint/28629
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years of age
Over 75 years of age 1,486,168 1,094,727 -26.3%
Under 16 years of age 16 (0.06%) 550 (1.58%) 3,337.5%
Bet‘;’:;g i?:;ed 44 14,155 (0.81%) 173,647 (9.72%) 1,126.8%
eConsulta visif DETWeen 45 and 64 18,072 (0.86%) 180,448 (8.73%) 898.5%
years of age
Between 65 and 74 4,044 (0.38%) 16,702 (2.36%) 313.0%
years of age
Over 75 years of age 4,863 (0.33%) 16,793 (1.53%) 245.3%
Under 16 years of age 26,188 (90.85%) 11,501 (33.12%) -56.1%
Between16 and4d |y 494661 (81.12%) 427,756 (23.94%) -70.0%
years of age
Face-toface | Between45and 64| (1 c56 (76 64%) 471,869 (22.84%) -70.8%
visit years of age
Between 65 and 74 786,859 (74.7%) 200,202 (28.35%) 74.6%
years of age
Over 75 years of age| 1,020,346 (68.66%) 316,402 (28.9%) -69.0%
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Source: SISAP
4, Discussion

The outbreak of COVID has led to a significant increment in the use of teleconsultation by both
citizens and professionals. The number of eConsultations per thousand inhabitants has risen
from 5.61, a figure that can be considered low compared to other studies [6], to 33.10 after the
start of the COVID pandemic. This increment is explained, first, by the fact that before the
outbreak of the pandemic patients needed to have the authorization of their healthcare
professional contact to be able to carry out eConsultations. After the outbreak of COVID-19, this
permission was extended to all citizens. This greater use is also explained by the increment in the
remote provision of care processes that before the pandemic were performed in person, enabling
these citizens to receive remote assistance (sick leave and return to work, remote updating of
electronic prescription plans for chronic patients or reactive prescriptions for non-face-to-face
visits in acute patients and guidelines for monitoring oral anticoagulants in patients in treatment,
among others). The reduction in the average age and the 5-fold increment in “passive” users
(who receive but do not send messages) suggest that eConsulta has been widely used for
notifying results or sick leave by connecting to the Personal Health Folder.

The pandemic has modulated the way eConsulta is used and the user profile. There has been an
increment in use by both health professionals, with a clear increase in their initiative in sending
messages and documents to citizens and young patients without chronic diseases. This is a group
of citizens who before the pandemic were infrequent users of the system and that as a result of
the pandemic, and because of the acute pathology they suffer, often related to COVID, have had to
use it in order to contact the health services or receive test results. These processes have made it
possible to continue to offer key and prevalent Primary Care processes in a non-face-to-face and
safe and stable way, avoiding visits to Health Centres and contributing decisively to reducing the
risk of infection during periods of strict lockdown of the population. It should be noted that
eConsulta has not been used for the purpose of Covid-19 related mass messaging by the health
system and has only been used for the purpose of care continuity of patients.

The results show that it is necessary to understand the type of use that is being made of the tool
in order to make improvements in its operation and continue working on a model that improves
the management of demand for primary care (and, in return, its efficiency). To date, the approach
based on free text analysis using machine learning tools seems a suitable option to study the
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evolution over time of the use of the teleconsultation service [3]. This, however, would be a
suboptimal solution: the planned evolution of the eConsulta tool for the coming months is
precisely the structured stratification of the reasons for consultation, reported by the citizens
themselves before generating it, which will initially allow these to be redirected to the
professional profiles (doctor, nurse, administrator, dentist, social worker, etc.) that can respond
in a more agile and appropriate way based on the need expressed by the citizen in the message.
In this way, care is decentralized to the different professional profiles, allowing a more efficient
response to the citizen based on the reason for their consultation.

The pandemic generated by Coronavirus SARS-CoV-2 has changed the model of health care and
this is especially visible in primary care centres, where the mostly face-to-face model has been
replaced by a mixed model in which telemedicine tools play a very significant role. Although it is
clear that the pandemic has led to a reduction in the diagnosis of many diseases [21] and a
reduction in the control of chronic diseases [22], it is necessary to assess the effects of these
changes in care (forced by the circumstances) on the health of the supported population to
continue to guarantee quality health care. We need to emerge from this crisis with a clearer
vision of how to continue to deploy telemedicine to obtain its benefits by avoiding or minimizing
its drawbacks [12] and minimizing inequalities regarding access for the most vulnerable groups
[23].

The acceleration of digital transformation processes in health centres has ensured the continuity
of care of many basic care processes for the population during lockdown [11]. This new model of
care is changing the way we interact with the healthcare system and the patient profile used by
each channel. The results of this study show that non-face-to-face communications from the
Catalan primary health care system are being used predominantly, in favour of the low-risk and
younger population and, therefore, preserving face-to-face and home visits for the most complex
and older population. This adaptation and flexibility of the health system’s response, based on
the different needs and types of patients, is good news and demonstrates the resilience that
telemedicine tools have provided to the health system during COVID-19.

This study presents some limitations, as it does not evaluate the relationship between
unanswered eConsultations and the type of visit, either in person or by telephone for the same
user. It could be that the objective of many citizens who have sent an eConsultation was actually
to get a face-to-face or telephone visit in which case the eConsultation would not have replaced
these other types of visits.

Conclusions

In a context of less face-to-face accessibility to the health system, this study has revealed a
change in the profile of citizen using the telemedicine tool. Since the start of the COVID-19
pandemic this patient profile is similar to that of the average citizen: actively employed, with low
complexity of pathology and who receives more messages proactively from the health
professionals through eConsulta. The pandemic has helped to socialize the use of telemedicine,
and as a result, it has helped to mitigate somewhat the decline in face-to-face visits in young age
groups.
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Primary Care Daily Visits, per type. 7-days moving average. March 2020 - February 2021.
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