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Valoración económica de la consulta por correo electrónico y su importancia  
en COVID-19; experiencia de cinco años

Introducción: este trabajo expone la experiencia del uso del correo electrónico en consulta de un centro 
de salud de Aragón (España) durante cinco años. Se valora el impacto económico, la satisfacción del 
usuario y su utilización durante la pandemia de COVID-19.
Métodos: en la primera consulta con los padres se ofrece el uso del correo electrónico para consultas 
no urgentes con pediatra y enfermera. Se entregan instrucciones. Trascurridos dos años se valora el uso 
del servicio realizando encuestas de satisfacción del usuario. Tras tres años se analiza el número de 
consultas realizadas y el ahorro de tiempo y recursos que supone. Finalmente, valoramos su uso duran-
te el tiempo de confinamiento de la pandemia de 2020.
Resultados: el uso del correo electrónico aumenta los primeros meses y posteriormente se mantiene 
constante. Durante la pandemia el uso ha sido masivo. Los padres demuestran estar muy satisfechos 
con su uso, incluso solicitan que se aplique a otras consultas del centro. Respecto al impacto económico, 
calculamos un ahorro de 37 271,5 € anuales, por el menor tiempo que requiere al pediatra la respuesta 
por correo respecto a la presencial. Pero al estimar el número de consultas que se hubieran atendido sin 
correo, se observa que no revierte en disminución de consultas presenciales, quizás por la mayor accesi-
bilidad que reporta. Pero en la pandemia su uso ha sido clave para mantener el aislamiento.
Conclusiones: la consulta por correo electrónico en Pediatría está muy bien valorada, y el ahorro econó-
mico es significativo. Durante la pandemia de COVID-19 ha resultado muy útil.

Introduction: in this study, we describe our experience with an email consultation service in a primary 
care centre in Aragon (Spain) over a 5-year period. We evaluated the economic impact of the service, 
user satisfaction and use of the service during the COVID-19 pandemic.
Method: in the first in-person appointment with the parents, we offered the use of email consultation 
with the paediatrician or nurse for non-urgent concerns. We provided directions. Two years after intro-
ducing the service, we performed a user satisfaction survey to evaluate the use of the service. At 3 years, 
we analysed the number of email consultations and the time and resources that they saved. Lastly, we 
assessed the use of the service during the lockdown imposed in the COVID-19 pandemic of 2020.
Results: the use of email consultations increased in the early months and remained stable thereafter. 
During the pandemic, the use of the service was massive. Parents reported high satisfaction with the 
service, and even requested that it be extended to other clinics in the primary care centre. As for the 
economic impact, we estimated annual savings of €37 271.5 based on the time the paediatrician 
needed to spend on responding by email compared to in person. But when we estimated the number 
of visits that would have been made if the email service was not available,  we found it did not result 
in a decrease in in-person visits, perhaps due to the increased accessibility achieved with the service. 
Still, its use during the pandemic was essential to maintain confinement measures.
Conclusions: the email consultation service in paediatrics was perceived positively and achieved signifi-
cant reductions in health care costs. The service has been very useful during the COVID-19 pandemic.

How to cite this article: Oliván Gonzalvo G, de la Parte Serna CA. Manifestaciones orales y dentales del maltrato infantil. Rev Pediatr Aten 
Primaria. 2021;23:43-51.



INTRODUCTION

Communication provides the foundation and is a 
key element of the patient-physician relationship. 
Traditionally, face-to-face contact in the office and 
telephonic contact have been the main modalities 
of interaction of patients and health care provid-
ers, but at present, the electronic mail (email) is 
one of the most widely used forms of communica-
tion. Therefore, the use of this medium could also 
extend to health care delivery. The internet in gen-
eral and the use of email in particular  are chang-
ing the way in which individuals interact with each 
other and exchange information. These changes, 
albeit slowly, are also occurring in the health care 
field and provide a new means for patients to ac-
cess health care providers and for providers to 
communicate with one another.1

The email is a useful tool as long as it is used as a 
supplementary form of communication and 
should never substitute direct face-to-face com-
munication. However, complicated or negative 
messages, or messages that require followup, 
should be conveyed in person. Email consultations 
are a form of telemedicine.2

Email consultation (EC) has several advantages, as 
it allows rapid and inexpensive communication 
and sharing information in a variety of formats.3,4 
It does not require travel of the user to a health 
care facility, which is useful in rural areas where 
the population is dispersed over a large geograph-
ical area. Compared to telephone calls, email gives 
the provider more time to think about how to re-
spond. It can be tracked and saved, and it is a suit-
able vehicle for giving medical or nursing advice,5 
or make changes to current treatments. Secure 
storage of email provides legal protection to both 
parties if documentation is ever needed.6

Notwithstanding, there can also be problems with 
email, including system outages, loss of data due to 
technical problems or computer viruses, concerns 
regarding confidentiality, insufficient identification 
of the involved parties or inadequate use due to the 
content or purpose of the communication.7

Another controversial aspect is the use of email 
with new patients with who the provider has not 
had previous face-to-face contact. Email consulta-
tion is a service that should be offered in the con-
text of in-person care, developing the personal re-
lationship and positive rapport between  provider 
and patient through in-person visits at the health 
care facility. This positive rapport can be projected 
into ECs, and the latter may even strengthen the 
patient-physician relationship when used as a sup-
plemental tool.6

To establish practice guidelines for the use of EC, its 
advantages and disadvantages need to be exam-
ined. It involves a shift in the patient-physician rela-
tionship.4 Health care providers and patients must 
discuss and agree on the appropriate use of this 
vehicle, and the patient needs to be informed 
about technical and security aspects of EC and of 
the established maximum turnaround time. Lastly, 
the patient must be given written information on 
the appropriate use of this vehicle, making it clear 
that it should never be used in an emergency.3

To establish an EC practice, health care providers 
must have time specifically allotted to it in their 
schedules.

All email correspondence is part of the health re-
cord of the patient, and the latter must document 
the exchanged questions and answers, processing 
the information in adherence with current law on 
health records and making backup copies.4 Emails 
can be considered official documents from a legal 
standpoint.

Emerging technologies are important for econom-
ic efficiency, including health care administration, 
as health care providers should not be unaware of 
the economic component of health care delivery. 
8-10 The impact of the internet on efficiency is one 
of the areas being researched in the field of infor-
mation economy.11 Complete information helps 
achieve economic efficiency and reduce costs.

During the coronavirus disease 2019 (COVID-19) 
pandemic, in the region of Aragon, as was the case 
elsewhere in Spain, the population was put under 
lockdown to prevent widespread transmission. Re-
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mote working was encouraged to pursue this ob-
jective. Telemedicine services have been used to 
replace in-person visits. Children in particular were 
not allowed to leave their homes, unless absolute-
ly necessary, between March 15 and April 26, 2020. 

The aim of our study was to determine whether EC 
succeeded in streamlining care delivery and allevi-
ate the considerable demand for health care ser-
vices, to assess its economic performance in terms 
of improvements in time management and use of 
health care resources by providers and therefore of 
the economic efficiency of health care centres. An-
other goal of EC is to make it easier for parents to 
gain access to health care professionals, minimise 
the number of hours of missed work and improve 
user satisfaction. We assessed the use of EC during 
the lockdown imposed in the context of the COV-
ID-19 pandemic.

MATERIAL AND METHODS

We conducted the study in the autonomous com-
munity of Aragon, Spain, in an urban primary care 
centre serving a population without geographical 
dispersion. The paediatric catchment population 

of the centre, aged 0 to 14 years, has ranged from 
2384 children in 2013 to 2424 children in 2020, 
served by a staff consisting of 2 paediatricians and 
2 paediatric nurses.12

The EC service was launched in 2016 and a specific 
email account with a confidential password was 
established for patient consultation. This service 
was introduced to patients during the initial in-
person visit by providing an information sheet de-
tailing the subjects considered appropriate for this 
type of consultation. The provider had to respond 
within 48 hours.

Two years after the launch of the EC service, we 
conducted a user satisfaction survey. Users partici-
pated in the survey anonymously through a Goog-
le® Forms questionnaire. We sent the link to the 
survey to the 524 emails of the users of this ser-
vice.

Three years after the launch, we analysed the use 
of the EC service and the associated increases or 
decreases in costs. To do so, we made a descriptive 
analysis of the total number of remote consulta-
tions (Fig. 1). We analysed the correlation between 
remote consultations and in-person visits, includ-
ing only the 2014-2015 and 2017-2018 periods 

Figure 1. Number of email consultations per semester (S) since the introduction of the service (years 2016-2019)
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and excluding 2016, the year the EC service was 
launched, as we deemed the latter an atypical year 
(Fig. 2).

Having done this, we analysed the number of 
avoided in-person visits, obtaining 2 estimates by 
mean of simple regression (ordinary least squares 
[OLS] method).

The first estimate calculated the number of in-
person visits that would have been made in 2014 
and 2015 if the EC service had already been opera-
tive. The second estimate calculated the number 
of in-person visits that would have been made in 
the 2016-2018 period if the EC service had not 
been established.

We also estimated the reductions in costs achieved 
in the 2016-2018 period by the introduction of the 
EC service (based on actual data on ECs) and the 
savings that would have been achieved in 2014-
2015 (based on the first estimate of the number of 
in-person visits). The total reduction in costs was 
calculated as the cumulative savings achieved 
through the entire study period.

We also took into account the time that health 
care staff reported devoting to each EC, which was 
approximately half the time devoted to an in-per-
son visit.

The cost-effectiveness analysis was performed 

monetizing the data with a discount rate of 3% 
relative to 2019.13

To conclude the economic evaluation, we per-
formed a sensitivity analysis14,15 to assess the cost 
or benefit of public policy changing the applied 
discount rate (2%; 2.5%; 3%; 3.5%; 4%) or the esti-
mated benefit per EC (changing from 1/3 to ½ to 
2/3), the results of which can be seen in Table 2.

The cost of in-care visits can be found in the official 
gazette of the autonomous community of 
Aragon16 and has been updated with the data 
published by the Instituto Nacional de Estadística 
(National Institute of Statistics, INE).17

During the COVID-19 pandemic, we analysed the 
use of the EC service before and during the strict 
lockdown in 2020, comparing it to telephone con-
sultations and in-person services. 

RESULTS

Of the 2418 patients in the paediatrics caseload, 
524 (21.67%) used the EC service. We obtained  
236 responses to the survey (45%). Of all respond-
ents, 97.4% considered that the EC service im-
proved the accessibility of paediatric care. Also, 
93.8% considered this new service helped them 
resolve concerns regarding the health of their chil-

Figure 2. Impact of the email consultation service on the total in-person visits in years 2014-2015 and 2017-2018
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dren. Attached documents sent through email 
were considered useful by 84.1%. The service re-
ceived a rating of more than 9/10 from 81.6% of 
users. All the added comments about the service 
were positive, and some users even asked that the 
service be expanded to include other clinics in the 
primary care centre.

A total of 4849 ECs were made in these 3 years, 
with a mean of 134 consultations per month and 
6.7 per working day.

Figure 1 shows the number of ECs made in the 
2016-2019 period. In the first semester of 2016, 
there were 411 ECs, and from the introduction of 
the service the number of consultations remained 
pretty consistent, ranging between 1057 and 788 
per semester until the second semester of 2019, 
when there was a slight drop.

Figure 2 shows that there was an inverse correlation 
between the number of in-person visits and the 
number of ECs in 2014-2015 (18 968 and 18 383 in-
person visits) and in 2017-2018 (17 896 and 18 208 
in-person visits). The analysis did not include year 
2016 (when the EC service was launched, during 
which there were 12 011 in-person visits) because it 

was an atypical period compared to the rest of the 
data included in the analysis.

We estimated the number of avoided visits. The 
dependent variable was the number of ECs in the 
first estimate and the number of in-person visits in 
the second. In both estimates, time, measured in 
years, was included as an independent variable. 
First, using simple regression analysis by the OLS 
method, , we estimated the number of visits that 
could have been avoided if EC had been available 
in 2014 and 2015, which was 1615.7 and 825.7, 
respectively, for a total of 2441.4 in-person visits 
that could have been avoided in those 2 years.

We also calculated the additional number of in-
person visits that would have taken place in the 
2016-2018 period if the EC service had not been 
operational. We found that without this service, 
there would have been an additional 5505.6 in-
person visits in 2016 (an atypical year) and that 
1180.8 and 2294.2 visits were avoided in 2017 and 
2018, respectively.

Table 1 shows the estimated annual savings asso-
ciated with the use of EC in the years that this ser-
vice was available and that would have been as-

Table 2. Sensitivity analysis applying different unit contribution margins and real interest rates
Yearly savings in euro r = 2% r = 2.5% r = 3% r = 3.5% r = 4%
Unit contribution margin of 1/3
2014-2015 14 495.07 14 902.64 15 319.69 15 746.38 16 182.90
2016-2018 17 608.12 17 861.05 18 116.62 18 374.84 18 635.75
Unit contribution margin of 1/2
2014-2015 21 742.6 22 353.96 22 979.53 23 619.58 24 274.35
2016-2018 26 412.17 26 791.57 27 174.92 27 562.27 27 953.63
Unit contribution margin of 2/3
2014-2015 28 990.14 29 805.29 30 639.38 31 492.77 32 365.81
2016-2018 35 216.23 35 722.09 36 233.23 36 749.69 37 271.50

r: real interest rate.

Table 1. Estimated discounted present values of the savings associated with the use of email consultations in a 
primary care centre, applying a unit contribution margin of 0.50
Year Cost in euro Factor Number of avoided visits Yearly savings Present value
2014 32.04 0.03 1615.70 25 880.29 30 902.42
2015 31.46 0.03 825.70 12 987.99 15 056.65
2016 31.24 0.03 1259 19 665.58 22 133.78
2017 30.58 0.03 1845 28 210.05 30 825.88
2018 30.86 0.03 1745 26 925.35 28 565.10

Total: 12 7483.84 euros
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sociated with its use if the service had been 
available in previous years using the OLS method. 
We estimated the discounted present value of the 
cumulative savings achieved by this service be-
tween 2014 and 2018 at €127 483.84.

Table 2 presents the results of the sensitivity analy-
sis, according to which yearly savings of €22 979.53 
could have been achieved if this service had been 
available in 2014 and 2015. During the 2016-2018 
period, with the EC service running, the estimated 
savings amounted to €27 174.92. The sensitivity 
analysis showed that the annual savings based on 
different values for the variables would range be-
tween €14 495.07 and €37 271.50 assuming each 
EC would have been an in-person visit.

Figure 3 shows the considerable use of ECs during 
the COVID-19 pandemic in 2020 (19.6 emails re-
ceived each weekday during the 3rd fortnight, and 
a mean of 15.16 ECs during the strict lockdown 
period). We also observed an increase in telephone 
consultations. Fortnight 0 corresponds to the two 
weeks before the lockdown, and during the pan-
demic there was a decrease in the number of in-
person visits of nearly one sixth. The use of ECs 
doubled during the lockdown, as can be seen in 
the data for the third fortnight. The marginal use 
of telephone consultations before the lockdown 
also increased noticeably during the period that 
children were not allowed to leave their homes.

DISCUSSION

Once the EC service had been operating for 2 years, 
we did a user satisfaction survey, and after 3 years’ 
operation, we performed an economic evaluation. 
We re-evaluated the use of the service during the 
COVID-19 pandemic.

In paediatrics clinical practice, this type of consul-
tation contributes to health education through 
the dissemination of health information. It facili-
tates access to the paediatrician for emerging spe-
cific concerns, which is very useful in the rural set-
ting. Based on the results of our survey, users were 
very satisfied. Miranda6 argues that this increase 

in user satisfaction strengthens the patient-physi-
cian relationship.

Participants in our study were young adults, par-
ents used to new technologies that had difficulty 
travelling to the primary care centre on account of 
work, as described in other studies about family 
medicine and nursing.5,18

From the organizational standpoint, health care 
staff and tasks can be scheduled leaving aside 
time to answer email. This is very useful to stream-
line health care bureaucracy by using the most 
convenient time to answer email and be able to 
craft the response more carefully compared to a 
phone call or WhatsApp messaging. The use of 
email can decrease in the number of consultations 
related to administrative matters, consultations by 
telephone and interruptions of visits with other 
patients. According to González,18 it is a very useful 
tool in clinics with a high volume of visits.

Our study contributes new insights from an eco-
nomic perspective. Email is a quick and inexpensive 
vehicle for communication. It saves time to the 
paediatrician and also the parents. We analysed 
the economic advantages of ECs. We found a strong 
economic effect upon introducing the EC service. 
We estimated annual savings of €14  495.07 to 
€37 271.50 in our primary care centre. We believe 
that the actual decrease in the number of in-per-
son visits in 2016 was not due exclusively to the 
introduction of the email service but above all to 
health care reasons. But while our estimates show 
a sharp decrease in the number of in-person visits 
in 2017 and 2018, we assume that the impact of 
the EC service on the total number of in-person vis-
its was probably not as large on account of the 
presence of additional factors. Thus, thanks to the 
accessibility of email, patients probably made con-
sultations they would otherwise not had made, so 
that the decrease in the demand of in-person visits 
was not as large as expected.

The sensibility analysis showed that the economic 
value attributed to each consultation (made in 
person or by email) affects the performance of the 
service. Therefore, questions remain about the ac-
tual reduction in economic costs achieved by it.
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From a legal standpoint, the important aspects to 
consider include privacy concerns, the need to es-
tablish a direct patient-physician relationship and 
the supplemental nature of EC.19,20 Therefore, this 
type of consultation should be used as a comple-
ment to in-person care. This would make ECs ac-
ceptable from an ethical standpoint.7 In our study, 
the service was introduced in a face-to-face con-
tact and its use explained. A regulatory framework 
should be established at the international level 
along with reference price schedules.

Electronic consultation during the COVID-19 
pandemic

The fact that the EC service had been running be-
tween 2016 and 2020, helped substituting ECs for 
in-person care during the lockdown imposed in 
the COVID-19 pandemic, contributing to main-
taining isolation and preventing transmission. As 
we noted in the introduction, in the first three fort-
nights the confinement of children was strict. Dur-
ing the COVID-19 pandemic, in adherence with 
the protocols established by the Ministry of 
Health,21 patients with suspected COVID-19 or 

that had contact with a case had to be quaran-
tined and followed up remotely with daily contact 
for a minimum of 15 days. The EC service was very 
useful for monitoring symptoms and for sending 
protocols for isolation, hygiene, waste manage-
ment etc.

Our results (Fig. 3) show a considerable decrease in 
the number of in-person visits, prioritising routine 
healthy-child check-up visits with vaccinations 
and urgent acute diseases.22.

The service received approximately 19.6 emails 
each day with pictures, and submitted reports or 
safe conducts (for example, to allow certain chil-
dren to go on walks). The practice of teledermatol-
ogy was promoted. Before the pandemic, the EC 
service did not contemplate submission of photo-
graphs to avoid technical issues. But the problems 
associated with transporting children under lock-
down to the primary care centre led parents to 
submit images instead. Paediatricians (after ob-
taining parental consent) submitted these images 
to the dermatologist, so that a diagnosis could be 
made and treatment prescribed without delay. 
This evinces the usefulness of ECs at the primary 

Figure 3. Use of in-person and remote consultation services (by telephone and email) in the fortnights that 
preceded the lockdown (0) and during the lockdown (1, 2 and 3) due to the COVID-19 pandemic
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care level.23-25 Maintaining this service and ex-
panding it to clinics in other specialities is recom-
mended as part of the strategic plan for reopening 
and for the prevention of resurgences.26

CONCLUSIONS

It is reasonable to conclude that EC is a rational ap-
plication of technology to address problems or 
concerns that do not require in-person care. It can 
improve scheduling and turnaround times. Our 
survey revealed that users were very satisfied on 
account of the increased access of patients to the 
paediatrician. This is a supplemental tool that 
should never be considered a replacement for the 
face-to-face interaction with the patient.

Email consultation achieves an evident reduction 
in costs, although the estimated number of avoid-
ed in-person visits may not be as high as expected. 
During the COVID-19 pandemic, the EC service 
was indispensable to adhere to confinement 
measures. This service ought to be maintained to 
be ready to face potential resurgences..
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