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Abstract

Background: In Catalonia, Spain, pediatric primary care is undergoing restructuring, including greater integration of
information and communication technologies. The adoption of digital health solutions has increased notably since the
COVID-19 pandemic. In areas with limited availability of health care professionals, digital tools are a key strategy for
facilitating access to services and ensuring continuity of care.

Objective: This study aimed to evaluate the feasibility, diagnostic agreement, and satisfaction of users and professionals of
an acute pediatric video consultation model, referred to as video interconsultation, that includes a synchronous remote physical
examination and takes place between health care professionals.

Methods: This was a 20-month prospective within-patient diagnostic accuracy study including 200 children (aged 0-14 y)
with acute conditions in rural primary care in Catalonia. A secure, closed, real-time, web-based, clinician-assisted video
consultation platform enabled remote pediatric assessment—visual examination, audio auscultation via a digital stethoscope,
and caregiver-reported symptoms—with a pediatrician remotely guiding a nurse physically present with the child. The
intervention was compared, in all cases, with a standard in-person pediatric assessment as the reference standard. Outcomes
were feasibility, diagnostic accuracy, and user and professional satisfaction. The platform was developed based on telemedi-
cine usability and clinical safety principles.
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Results: Of the 200 children enrolled, remote video consultations were successfully completed in 64.5% (129/200) of cases.
Diagnostic agreement with in-person assessment was 78.2% (129/165). Overall mean diagnostic accuracy across all diagnoses
was 0.99 (95% CI 0.98-1.00), with a mean specificity of 0.99 (95% CI 0.98-1.00) and a mean sensitivity of 0.90 (95% CI
0.84-0.95), varying by condition, with lower performance for pathologies requiring detailed physical examination. Overall,
95% (190/200) of users and 74% (148/200) of professionals reported a positive experience.

Conclusions: The proposed pediatric video consultation model was feasible, accurate, and well accepted for managing a

substantial proportion of acute pediatric conditions in primary care. Its implementation could improve access to medical care
in rural areas and help reduce health care disparities. Further research is needed to support scalability and implementation in

routine clinical practice.

International Registered Report Identifier IRRID): RR2-10.2196/52946
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Introduction

Background

In Catalonia, children and adolescents represent nearly 20%
of the total population. These life stages are critical for
development and have specific health needs and challenges.
Health interventions during childhood and adolescence have
both short- and long-term effects on adult health. There-
fore, prevention, health promotion, and equitable access to
high-quality pediatric care are essential priorities for the
health system [1]. Ensuring appropriate care requires access
to a pediatric referral team composed of pediatricians and
specialized nurses [2].

When primary care teams include professionals with
formal pediatric training, clinical practice becomes more
efficient and better aligned with children’s needs. Appropriate
prescribing improves (particularly of antibiotics), vaccination
coverage increases, and unnecessary diagnostic tests and
specialist referrals decrease [3]. Similarly, pediatric-trained
nurses play a key role in primary care by promoting
child health within the community and schools, supporting
the management of pediatric demand, and contributing to
improved overall quality of care [4].

However, many regions, particularly rural and underserved
areas, face a shortage of pediatric specialists, which chal-
lenges the continuity and quality of pediatric health care by
limiting timely access to diagnosis and treatment. According
to the Catalan Pediatrics Society, all primary care pediatric
positions in Catalonia are currently filled; however, more than
one-third are occupied by general practitioners who, although
not pediatric specialists, provide pediatric care in primary
care settings [5]. This proportion has increased in recent
years, and the geographic distribution of pediatric providers
remains uneven, making recruitment especially difficult in
rural areas [6]. Similar patterns have been reported in other
European countries and in the United States [7,8].

In this context, digital health tools have emerged as
promising strategies to support primary care teams, improve
access to pediatric expertise, and reduce disparities between
urban and rural populations.

https://pediatrics.jmir.org/2026/1/e82133

In Catalonia, the primary care system already incorpo-
rates information and communication technologies to enhance
communication between patients and health care profes-
sionals, including eConsulta—an asynchronous teleconsulta-
tion platform—complementing telephone consultations [9].
The use of video consultations, however, remains limited
despite a temporary increase during the COVID-19 pandemic.
Although still rarely used in routine primary care, this
experience has prompted renewed interest in exploring their
potential applications in daily clinical practice [10].

Simple digital devices can now be integrated into video
consultations to enable remote physical examinations using a
digital camera, video otoscope, and digital stethoscope [11].
Initially designed for home use by caregivers, these devices
allow pediatricians to receive real-time clinical information
through a virtual connection. Similar telemedicine solutions
are already implemented in several European countries and
the United States, mainly in private health care settings [12,
13].

When combined with these digital tools, video consulta-
tions can facilitate real-time collaboration between health
care professionals. In this model, a nurse physically present
with the patient performs the remote examination under
the pediatrician’s guidance, allowing both history taking
and a basic remote physical examination to be conducted
synchronously. As this interaction occurs between health care
professionals, it is referred to as a video interconsultation.

This approach is particularly suitable for acute pediatric
cases—commonly referred to as same-day or urgent visits—
that require pediatric assessment within 48 hours. Implement-
ing this model could enhance access to pediatric care in
remote areas, promote territorial equity, and reduce unneces-
sary emergency department referrals.

However, the limited evidence on the use of digital tools
such as video interconsultation in pediatric primary care
highlights the need to develop and evaluate new technology-
integrated models of care, especially in rural areas [14].

Objectives

This study aimed to evaluate the feasibility of a synchronous
acute pediatric video interconsultation model that integrates a
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remote physical examination and is conducted between health
care professionals, one of whom is physically present with the
patient, in the rural primary care setting of Catalonia.

The study also sought to assess diagnostic adequacy
compared with in-person visits and satisfaction among users
and health care professionals, considering quality of care,
patient safety, and key influencing factors such as reason for
consultation, patient age, and visit duration.

This pediatric video interconsultation model is hypothe-
sized to be a feasible, diagnostically adequate, and well-
accepted approach in rural primary care settings.

Methods

Study Protocol

The study protocol has been published in a separate publica-
tion [15].

Study Design

This was a prospective observational diagnostic accuracy
study conducted in a real-world primary care setting, without
modification of routine clinical practice. Each participant
underwent both the index test (video interconsultation) and
the reference standard (in-person visit) during the same
clinical encounter, enabling a within-participant comparison
of diagnostic performance.

Blinding of participants, clinicians, or outcome assessors
was not feasible due to the design: the same pediatrician
performed both evaluations sequentially in the same visit, and
therefore, all parties were aware of the modality used. As
the intervention was limited to a single synchronous video
consultation per episode, the study design did not involve
repeated use or longitudinal tracking of digital engagement.

Standard in-person pediatric assessment was selected as
the reference comparator because it represents current clinical
practice and the diagnostic gold standard in primary care.

The study follows the STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology)
guidelines, incorporates relevant STARD (Standards for
Reporting Diagnostic Accuracy Studies) principles, and
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adheres to CONSORT-EHEALTH recommendations, an
extension of the CONSORT (Consolidated Standards of
Reporting Trials) statement for reporting digital health
interventions [16-18].

Setting and Period

The study was conducted within the primary care network
of the Central Catalonia Health Region (Institut Catala de la
Salut) at the Cardona Primary Care Center by the pediatric
care team. This rural area provides services to approximately
5000 residents, including approximately 800 children aged O
to 14 years, with a population density of 68 inhabitants per
square kilometer.

Data collection took place from June 7, 2023, to January
22,2025. Diagnostic confirmation occurred immediately after
the video consultation through the in-person reassessment;
therefore, no additional follow-up was required.

No technological or operational changes occurred during
the study that could have affected the feasibility or diagnostic
performance of video interconsultations.

Participants

Eligibility criteria included children aged O to 14 years
presenting with acute conditions requiring care within 48
hours. Acute illness was defined as a condition requiring
medical attention within 48 hours. Parental informed consent
was mandatory.

The exclusion criteria were routine checkups, chronic
condition follow-ups, emergencies requiring immediate
in-person care, cases that could be managed autonomously
by nursing staff, and an absence of informed consent.

Sample Size and Sampling

A convenience sample of all eligible cases was included. To
ensure adequate power for the main objective, the minimum
required sample size was estimated at 170 cases to assess
the feasibility and diagnostic concordance of video intercon-
sultations compared with in-person visits. The calculation
was conducted using the GRANMO-DATARUS online tool,
with a 95% CI, an 8% margin of error, and an anticipated
10% dropout rate [19]. A total of 200 cases were recruited.
Participant flow is shown in Figure 1.
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Figure 1. Sequential case collection process from recruitment and video interconsultation to in-person assessment, satisfaction evaluation, and data
recording.

Case collection procedure (N=200)

1. Information for the patient
Information sheet
Informed consent 2

. Video interconsultation
Nurse with patient

> Virtual pediatric visit

Remote physical examination

Data collection sheet

3. In-person visit
Pediatrician with patient .

In-person physical examination
Data collection sheet

4, Satisfaction questionnaires

— Users

Providers

5. Data collection
Reason for consultation
Feasibility of video consultation
Diagnostic accuracy
Duration of visits J)
User and professional satisfaction

To /] 1 atient. With the pediatrician’s guidance, the nurse performed
Igital Hea ntervention an p p g p
Procedures a physical examination using a digital camera, a video
otoscope, and a digital stethoscope. A remote diagnostic
Information and Consent impression was recorded. Example images are shown in
Figure 2.

Families were informed in person by the pediatric nurse
during the visit, before enrollment.

Video Interconsultation (Index Test)

A secure, encrypted Microsoft Teams video call connec-
ted the pediatrician remotely with the onsite nurse and
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Figure 2. Images of the pharynx and tympanic membrane captured during the remote physical examination and the certified digital camera and
digital video otoscope used in the study.

In-Person Reassessment (Reference Standard)

Immediately afterward, the same pediatrician performed a
face-to-face evaluation and confirmed the final diagnosis.

Satisfaction Assessment

At the end of the visit, two brief questionnaires were
administered: one for users (patients and families) and one for
health care professionals (categorized as receiving pediatri-
cians, assistant nurses, or observers).

Data Collection

Data were collected using Microsoft 365 Forms via encrypted
institutional accounts and stored on secure health services
servers. All participants were exposed; no comparison group
was included. As this trial was conducted in a rural primary
care environment, all video consultations were mediated by
trained health care staff.

A total of three data collection tools were used: (1) a
clinical form, (2) a professional satisfaction questionnaire
(validated Catalan version of the Health Optimum Telemedi-
cine Acceptance Questionnaire) [20], and (3) a user satisfac-
tion questionnaire (adapted from the Northern Saskatchewan
Telehealth Network) [21].

No privacy breaches or adverse events occurred. Techni-
cal issues were managed by redirecting participants to an
in-person assessment when needed.

https://pediatrics.jmir.org/2026/1/e82133

Variables

The following variables were collected to describe the
characteristics of the sample and to assess the feasibil-
ity, diagnostic adequacy, and satisfaction associated with
pediatric video consultations:
* Sociodemographic variables
° Age: grouped into five 3-year intervals
° Sex: female, male, or nonbinary
* Clinical variables
° Reason for consultation: recorded individually
and categorized by affected system or area
(respiratory; otorhinolaryngology or ear, nose,
and throat; gastrointestinal; infectious diseases;
dermatology; musculoskeletal; ocular; and other)
° Diagnosis: recorded individually and categorized
using the same classification

¢ Feasibility variables

° Feasibility: feasible or infeasible based on the
ability to establish a safe and appropriate
diagnosis. Patient safety indicators are included in
feasibility, defined as the ability to reach a correct
diagnosis without causing harm.

° Duration of both consultations (in minutes)

° Limiting factors of nonfeasibility: classified into
6 groups (need for in-person physical exami-
nation, telematic auscultation difficulty, camera
visualization difficulty, video otoscope visualiza-
tion difficulty, urgent demand, and lack of patient
cooperation)

* Diagnostic adequacy variables
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° Diagnostic concordance: correct or incorrect,
using the in-person visit as the gold standard
° Sensitivity, specificity, and accuracy of the video
interconsultation
» Satisfaction variables
° Professional satisfaction score
o User satisfaction score

Outcomes Measures

The primary outcomes were the feasibility and diagnos-
tic accuracy of the pediatric video interconsultation model
compared with in-person visits, as well as satisfaction levels
among health care professionals and users.

The secondary outcomes included factors limiting
feasibility (reason for consultation, patient age, and visit
duration) and potential barriers identified during the
implementation process.

Statistical Analysis

Categorical variables were summarized using absolute
frequencies and percentages, whereas continuous variables
were described using means and SDs. Associations between
categorical variables were analyzed using the Pearson
chi-square test or Fisher exact test when expected cell counts
were less than 5. For continuous variables, comparisons were
made using the ¢ test or, when normality assumptions were
not met, the Mann-Whitney U test.

Diagnostic performance of video consultations was
evaluated using sensitivity, specificity, and overall diagnos-
tic accuracy, considering the in-person assessment as the
reference standard. CIs for accuracy estimates were calcula-
ted using the Wilson method. Diagnostic concordance was
assessed using the Cohen % coefficient, and Gwet’s first-
order agreement coefficient (AC1) was additionally compu-
ted to account for potential prevalence and bias effects.
The binomial test was used to analyze the type and direc-
tion of diagnostic disagreements. When cell counts were
small, estimates were interpreted with caution due to limited
statistical power.

All estimates were reported with 95% ClIs, and statisti-
cal significance was set at P<.05. Statistical analyses were
performed using R software (version 4.0.3; R Foundation for
Statistical Computing).

Ethical Considerations

This study was approved by the Ethical Committee for
Research in Medicines of the Jordi Gol i Gurina Primary Care
Research Institute (Barcelona, Spain; registration number
22/236-P; March 8, 2023).

As participants were minors, written informed consent
from their parents or legal guardians was mandatory. Families
received both oral and written information about the study
at the time of the visit, before providing consent. The
information included the study purpose, procedures (first, a
video consultation performed with the pediatric nurse onsite
while the pediatrician participated remotely, followed by
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a conventional in-person visit with the same pediatrician),
eligibility criteria, potential risks, confidentiality, and lawful
data protection. Participation was voluntary, and withdrawal
was possible at any time without consequences for clini-
cal care. Contact details of the principal investigator were
provided to address any present or future questions. No
images or videos were recorded during the video consulta-
tions, except in isolated cases where photographs of clinical
findings were taken with explicit informed consent and used
exclusively for research or training purposes, ensuring that
patients could not be identified. Participants did not receive
any financial or other form of compensation for participation
in the study.

The telemedicine assessment was supplementary to
standard in-person clinical care, ensuring that no diagnostic
or therapeutic decisions relied solely on the digital evalua-
tion. Video calls were conducted using secure and encrypted
systems to ensure the confidentiality of clinical information.

All researchers signed a confidentiality agreement
concerning the treatment and use of study data. No direct
personal identifiers were collected, and all data were
pseudonymized and processed confidentially. Access to the
data was restricted exclusively to the research team. The
project database is hosted on secure servers of the Primary
Care Management and Community of the Catalan Health
Institute (Institut Catala de la Salut), which acts as the data
processor. Data retention is planned for 10 years, and no
international data transfers are anticipated.

The research team will only use the coded database for
scientific purposes (eg, journal articles, scientific reports, and
book chapters). The study was conducted in full compliance
with the ethical principles of the Declaration of Helsinki
(1964) and its latest amendment (Fortaleza, 2013), as well
as with the European General Data Protection Regulation
(GDPR EU 2016/679) and Spanish Organic Law 3/2018 on
the Protection of Personal Data and Guarantee of Digital
Rights.

Results

Participant Characteristics

A total of 200 pediatric video interconsultations for acute
conditions were conducted in rural primary care. All
diagnosis-related data were complete for all included cases;
no missing diagnostic data were present. The sample
distribution by age and sex, along with the main reasons
for consultation, is summarized in Table 1. These reasons
are provided both individually and grouped by system to
facilitate analysis: respiratory, otorhinolaryngology or ENT,
gastrointestinal, infectious diseases, dermatology, trauma,
ocular, and other. The most prevalent reasons for consulta-
tion were respiratory, otorhinolaryngologic, and dermatologic
conditions, with cough, earache, and skin lesions being the
most frequent symptoms, followed in frequency by fever and
odynophagia. Specific reasons for consultation for each organ
system are provided in Multimedia Appendix 1.
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Table 1. Characteristics of the sample (N=200).

Castillo-Rodenas et al

Characteristics Values
Patient sex, n (%)
Female 98 (49)
Male 102 (51)
Patient age (y), n (%)
0-2 38 (19)
3-5 44 (22)
6-8 48 (24)
9-11 37 (18.5)
12-14 33 (16.5)
Grouped consultation reasons, n (%)
ENT? 57 (28.5)
Respiratory 55(27.5)
Dermatology 23 (11.5)
Infectious 21 (10.5)
Trauma 13 (6.5)
Gastrointestinal 11 (5.5)
Ocular 73.5)
Other 13 (6.5)
Duration (minb), mean (SD)
Video interconsultation 7.13 (3.85)
In-person visit 3.96 (1.57)
Feasibility video interconsultation, n (%)
Feasible 129 (64.5)
Infeasible 71 (35.5)

4ENT: ear, nose, and throat.
bp value <001 based on an independent samples Student 7 test.

Regarding consultation duration, video interconsultations had
a significantly longer mean duration (P<.001) of 7.13 (SD
3.85) minutes compared with in-person visits, which had a
mean duration of 3.96 (SD 1.57) minutes.

Feasibility

Video interconsultation was feasible in 129 (64.5%) of the
200 cases. In these visits, the video interconsultation could
be completed appropriately, providing the necessary data to
issue a reliable diagnosis while maintaining quality of care
and patient safety.

In 71 (35.5%) cases, video interconsultation was not
feasible. The causes were analyzed, and the most frequent

cause of infeasibility was the inability to perform a complete
physical examination electronically, requiring redirection to
an in-person visit (27/71, 38%). Other limitations included
difficulties in interpreting online auscultation (18/71, 25.4%),
problems viewing images obtained with the digital camera
(12/71, 16.9%), and problems with the video otoscope (10/71,
14.1%). In 5 (7%) cases, the consultation was urgent and
could not be completed via video, and in 2 (2.8%) cases,
the patient’s lack of cooperation prevented completion. In 3
(4.2%) cases, there were combined technical difficulties, with
simultaneous problems in interpreting images from both the
digital camera and the video otoscope or in the quality of
auscultation through the electronic stethoscope (Table 2).

Table 2. Reasons for infeasibility of video interconsultations and corresponding frequencies (N=71).

Reasons for video interconsultation infeasibility?

Frequency, n (%)

Need for an in-person physical examination
Difficulty with remote auscultation
Limited visibility through digital camera
Limited visibility through video otoscope

Urgent consultation required
Lack of patient cooperation

27 (38)
18 (25)
12 (17)
10 (14)
5(7)
2(3)

Multiple reasons were reported in 3 cases.
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A bivariate analysis was conducted to identify demo-
graphic and clinical variables potentially associated with the
feasibility of video interconsultations.

Categorical variables, including patient sex, age group,
diagnostic adequacy, and the clinical category of the
consultation reason, were compared between feasible and
nonfeasible cases using the chi-square test. A P value
<.05 was considered statistically significant. No significant
associations were found between feasibility and the patient’s
sex or age group.

Castillo-Rodenas et al

However, a statistically significant relationship was
observed between feasibility and the clinical category of
the consultation reason. Consultations related to gastrointes-
tinal, musculoskeletal, and other conditions showed a higher
proportion of nonfeasible cases, whereas those for dermato-
logic, ocular, and otorhinolaryngologic conditions demonstra-
ted a higher proportion of feasible cases.

Diagnostic adequacy was also significantly associated with
feasibility, as all cases classified as feasible presented correct
diagnostic agreement (P<.001; Table 3).

Table 3. Bivariate analysis of main variables by feasibility of telemedicine visits.

Variables Infeasible (n=71) Feasible (n=129) P value?®
Patient sex, n (%) 21
Male 30 (42.3) 68 (52.7)
Female 41 (57.7) 61 (47.3)
Patient age (y), n (%) .19
0-2 15 (21.1) 23 (17.8)
3-5 9 (12.7) 35(27.1)
6-8 20 (28.2) 28 (21.7)
9-11 13 (18.3) 24 (18.6)
12-14 14 (19.7) 19 (14.7)
Diagnostic agreement, n (%) <.001
Correct 35 (49.3) 129 (100)
Incorrect 36 (50.7) 0(0)
Reason for consultation, n (%) <.001
Respiratory 20 (28.2) 35(27.1)
ENTP 12 (16.9) 45 (34.9)
Gastrointestinal 10 (14.1) 1(0.8)
Trauma 9(12.7) 4(3.1)
Other 9 (12.7) 4@3.1)
Infectious 8(11.3) 13 (10.1)
Dermatology 342 20 (15.5)
Ocular 0 (0) 7(54)

4P values calculated using the y2 test.
bENT: ear, nose, and throat.

Accuracy

Regarding diagnostic accuracy, diagnoses were grouped by
system, using the same eight categories as the reasons for
consultation: respiratory, otorhinolaryngology, gastrointesti-
nal, infectious diseases, dermatology, trauma, ocular, and
other. In all 129 cases in which video interconsultation was
feasible, diagnostic concordance with the in-person visit was
observed, as this was considered inherent to the concept of
feasibility.

In contrast, among the 71 nonfeasible cases, diagnostic
discrepancies between the video interconsultation and the
subsequent in-person visit were identified in 36 instances.
To calculate diagnostic agreement, 165 valid cases were
included, as 35 cases were excluded because of insufficient

https://pediatrics.jmir.org/2026/1/e82133

data for diagnostic evaluation. Diagnostic concordance
between the video interconsultation and the in-person
assessment was observed in 129 (78.2%) of 165 feasible
cases. In the remaining 36 (21.8%) cases, the diagnoses
differed between the 2 assessment modalities. Figure 3 shows
the flow of participants through the study and the diagnostic
concordance analysis.

Cohen » coefficient for telematic—in-person diagnostic
concordance was 0.36, indicating fair agreement. However,
given the unbalanced distribution of diagnostic categories,
Gwet’s ACI coefficient was also computed, yielding a value
of 0.67, which indicates substantial agreement, according to
the Landis and Koch scale.
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Figure 3. Flow of participants throughout the study according to diagnostic agreement analysis. The different percentages for all subgroups are

indicated in relation to the corresponding group.

| Total video interconsultation cases (N=200, 100%)

4-{ Excluded cases for insufficient diagnostic data (n=35, 17.5%)

| Valid cases (n=165, 82.5%)

l

Concordant diagnosis cases (n=129, 78.2%) ‘

‘ Discordant diagnosis cases (n=36, 21.8%) ‘

|

No-impact discordance cases (n=10, 27.8%)

| True diagnostic discordance cases (n=26, 72.2%)

Among the 36 (21.8%; total 165) cases of showing a
diagnostic discrepancy between the telematic and in-person
assessments, 10 (27.8%) cases were attributed to the need
for a complete physical examination to establish an accurate
diagnosis. The distribution of these cases was as follows: 5
involved the musculoskeletal system, 3 were related to the
gastrointestinal system, 1 was related to infectious diseases,
and 1 was related to other conditions.

Of the remaining 26 (72.2%) discordant cases, the
type of diagnostic discrepancy and its distribution by
organ system and specific diagnosis were analyzed
(Table 4). Most discrepancies were underdiagnoses (23/26,
88.5%), while 5 (19.2%) cases represented overdiagnoses.
The exact binomial test showed that the proportion of
underdiagnoses was significantly greater than 50% (95%
CI 69.8%-97.6; P<.001).

Table 4. Types and frequencies of diagnostic discrepancies between video interconsultations and in-person visits (n=26).

Discrepancy type (video interconsultation vs in person) Cases® n (%)
Underdiagnosis of respiratory conditions

Bronchospasm 6(23.1)

Respiratory superinfection 4(154)

Bronchiolitis 1(3.8)
Overdiagnosis of respiratory conditions

Bronchospasm 2(7.7)
Underdiagnosis of ENTP conditions

Acute otitis media 3(11.5)

Herpangina 3(11.5)

Otitis externa 2(7.7)

Streptococcal pharyngitis 1(3.8)

Dental abscess 1(3.8)
Overdiagnosis of ENT conditions

Acute otitis media 3(11.5)
Underdiagnosis of dermatology conditions

Atopic dermatitis 1(3.8)

Scarlet fever 1(3.8)

40ne case involved both underdiagnosis in the respiratory system and overdiagnosis in ENT. Another case showed both underdiagnosis and

overdiagnosis within ENT.
bENT: ear, nose, and throat.
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Of the 23 (88.5%; total 26) underdiagnosed cases in the video
interconsultation assessment, 11 (%) corresponded to the
respiratory system, 10 (%) corresponded to otorhinolaryngol-
ogy, and 2 (%) corresponded to dermatology. The distribution
of underdiagnoses by organ system did not differ significantly
from a uniform distribution (Fisher exact test, P=.08).

Regarding overdiagnosis, of the 5 (19.2%) detected cases,
2 (%) involved the respiratory system, and 3 (%) involved
the otorhinolaryngology system. Given the small sample size,
no specific pattern could be confirmed or ruled out, and the
Fisher exact test also showed no significant deviation from a
uniform distribution (P=.6).

In 2 cases, both underdiagnosis and overdiagnosis
occurred simultaneously and were therefore classified in both
categories. In 1 case, overdiagnosis involved an otorhinolar-
yngologic condition and underdiagnosis a respiratory one; in
the other, both diagnoses were within otorhinolaryngology,
where acute otitis media was incorrectly diagnosed instead of
otitis externa during the video interconsultation.

The accuracy, sensitivity, and specificity of each diagnosis
obtained via video interconsultation were estimated using the

Castillo-Rodenas et al

in-person diagnosis as the gold standard. Importantly, the
mean diagnostic accuracy of video interconsultations across
all conditions was 0.99 (95% CI 0.98-1.00). The mean overall
specificity was 0.99 (95% CI 0.98-1.00), and the mean
overall sensitivity was 0.90 (95% CI 0.84-0.95).

The diagnostic performance metrics for each clinical
category, organized by organ system, are summarized
in Table 5. A high level of diagnostic agreement was
observed between video and in-person consultations across all
categories, with accuracy values exceeding 0.92 and ranging
from 0.93 to 1.00. Video interconsultations demonstrated the
best performance for otorhinolaryngologic, dermatologic, and
trauma-related conditions, which also showed high sensitivity
and specificity. In contrast, respiratory diagnoses had lower
sensitivity (0.68, 95% CI 0.51-0.82), suggesting a potential
risk of diagnostic underestimation during video interconsul-
tations. Detailed diagnostic performance metrics by specific
condition, along with the corresponding frequency distribu-
tion, are provided in Multimedia Appendix 2. CIs should be
interpreted with caution in categories with small sample sizes.

Table 5. Diagnostic frequency by system in video and in-person consultations, with corresponding accuracy, sensitivity, and specificity (N=200).

Organ system Video visit, n (%) In-person visit, n (%)

Accuracy (95% CI) Sensitivity (95% CI)  Specificity (95% CI)

ENT? 106 (53) 96 (48)
Respiratory 28 (14) 38 (19)
Dermatology 21 (10.5) 22 (11)
Trauma 12 (6) 13 (6.5)
Gastrointestinal 10 (5) 9(4.5)
Other 10 (5) 9 (4.5)
Infectious 7(3.5) 7(3.5)
Ocular 7(3.5) 7(3.5)

0.92 (0.87-0.95)
0.93 (0.89-0.96)
0.99 (0.97-1.00)
0.99 (0.97-1.00)
0.99 (0.97-1.00)
0.98 (0.96-1.00)

0.99 (0.96-1.00)
1.00 (0.98-1.00)

0.97 (0.91-0.99)
0.68 (0.51-0.82)
0.95 (0.77-1.00)
0.92 (0.64-1.00)
1.00 (0.66-1.00)
0.89 (0.52-1.00)

0.86 (0.42-1.00)
1.00 (0.59-1.00)

0.88 (0.80-0.93)
0.99 (0.96-1.00)
1.00 (0.98-1.00)
1.00 (0.98-1.00)
0.99 (0.97-1.00)
0.99 (0.96-1.00)

0.99 (0.97-1.00)
1.00 (0.98-1.00)

4ENT: ear, nose, and throat.

Professional Satisfaction

Professional satisfaction, assessed through the validated
Catalan version of the Health Optimum Telemedicine
Acceptance Questionnaire, was analyzed by comparing
responses across three professional groups—receivers
(pediatricians), assistants (nurses), and observers (residents
and students) —using the chi-square tests (Table 6).

In terms of perceived quality, 74% (148/200) of pro-
fessionals rated the video interconsultation as equal to or
higher than in-person care, whereas 26% (52/200) perceived
it as lower. This assessment differed significantly among
professional groups (P<.001). Nursing assistants expressed
the most favorable opinions (42/47, 89.4%, positive rat-
ings), similar to observers (41/46, 89.1%), whereas receiv-
ers (pediatricians) were less favorable, with 50.5% (54/107)
positive and 43% (46/107) negative ratings.

Overall, 94.5% (189/200) of participants believed that
telemedicine could have a positive impact on patient health,

https://pediatrics.jmir.org/2026/1/e82133

4.5% (9/200) thought it had no influence, and 1% (2/200)
considered that it might worsen patient outcomes. When
analyzed by professional group, receivers reported in 99.1%
(106/107) of visits that telemedicine could improve patient
health, compared with 78.7% (37/47) among assistants and
100% (200/200) among observers. Among assistants, 4.3%
(2/47) indicated that telemedicine could negatively affect
patients’ health.

With respect to the continuity of telemedicine use, 83.4%
(166/199) of professionals indicated that improvements were
needed in infrastructure or organization. Receivers were
particularly likely to request such improvements (96/107,
89.7%), compared with assistants (15/47, 31.9%) and
observers (7/45, 15.6%; one observer did not provide a
response to this item).

Differences among professional groups were statistically
significant for both perceived quality (P<.001) and willing-
ness to continue using telemedicine (P=.004).
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Table 6. Health care professionals’ satisfaction with telemedicine and video interconsultation.

Opinion Total (N=200), n Assistant (nurse; Receiver (pediatrician; Observer® (other professionals?;
professionals (%) n=47),n (%) n=107),n (%) n=46),n (%) P valueP
Perceived quality <.001
Very good 63 (31.5) 25 (53.2) 12 (11.2) 26 (56.5)
Good 74 (37) 17 (36.2) 42 (39.3) 15 (32.6)
Fair 11(5.5) 12.1) 7(6.5) 3(6.5)
Poor 35(17.5) 3(64) 31(29) 1(22)
Very poor 17 (8.5) 12.1) 15 (14) 1(22)
Perceived impact <.001
No 9(4.5) 8(17) 1(0.9) 0(0)
Yes, positive 189 (94.5) 37 (78.7) 106 (99.1) 46 (100)
Yes, negative 2(1) 2(4.3) 0(0) 0(0)
004
Unchanged 33 (16.6) 15 (31.9) 11 (10.3) 7 (15.6)
Improved 166 (83.4) 32 (68.1) 96 (89.7) 38 (84.4)

40ther professionals included residents and students.
bp values were calculated using the y2 test.
®One observer did not provide a response to this item.

User Satisfaction

User experience, measured using a survey adapted from the
Telehealth Network Questionnaire (Northern Saskatchewan
Telehealth Network) and completed by the accompanying
adults responsible for the child, was rated as very good
in 74.5% (149/200) of the 200 cases and good in 20.5%
(41/200). A total of 4.5% (9/200) of participants described
the experience as poor, and 0.5% (1/200) of participants
described the experience as very poor (Table 7).

In addition, 92% (184/200) of families reported that they
would be willing to repeat the video interconsultation in the

future (142/200, 71%, very likely, and 42/200, 21%, likely),
whereas only 8% (16/200) expressed reluctance (12/200, 6%,
unlikely and 4/200, 2%, very unlikely).

To explore whether these perceptions were shared by
health care professionals, a correlation analysis between user
and professional satisfaction for each visit revealed a weak
but statistically significant positive correlation (=0.182, 95%
CI1 0.044-0.312; P=.009).

Table 7. Users’ satisfaction with telemedicine and video interconsultation (N=200).

Opinion users

Total, n (%)

Overall quality
Very good
Good
Poor
Very poor
Willingness to repeat
Very likely
Likely

Unlikely
Very unlikely

149 (74.5)
41 (20.5)
9 (4.5)
1(0.5)

142 (71)
42 (21)
12 (6)
4(2)

Discussion

Principal Findings

This study evaluated whether a synchronous video consulta-
tion model —including remote physical examination guided
by a pediatrician and supported by an onsite pediatric nurse
—is a feasible, clinically appropriate, and well-accepted

https://pediatrics.jmir.org/2026/1/e82133

approach to managing acute pediatric conditions in rural
primary care in Catalonia.

Feasibility was achieved in nearly two-thirds of cases,
allowing completion of a safe and adequate remote assess-
ment. Among feasible cases, diagnostic performance was
high, with substantial agreement between telemedicine and
in-person evaluations. Video consultations also demonstra-
ted high diagnostic accuracy and sensitivity, along with
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near-optimal specificity. However, performance varied by
clinical condition, suggesting that limitations inherent to
remote assessment (eg, reduced ability to detect subtle
clinical signs) may reduce sensitivity in certain scenarios.

Process outcomes further supported implementation:
satisfaction was very high among families and positive
among health care professionals, and consultation duration
remained acceptable despite the inclusion of a remote
physical examination.

Together, these findings indicate that—when appropri-
ate feasibility and safety criteria are met—this telemedi-
cine model can effectively complement, rather than replace,
in-person pediatric care in underserved regions, thereby
contributing to improved health equity and accessibility.

Furthermore, these findings could be applicable to other
pediatric primary care settings with similar digital infra-
structure and staffing resources. However, as this was an
observational, single-center study without randomization,
these findings should be interpreted with caution regarding
their external validity.

Comparison With Prior Work

These results are consistent with the current literature
suggesting that telemedicine in pediatrics can achieve
high diagnostic validity when applied under well-defined
conditions. That said, most previous studies were not
conducted in primary care settings, did not address acute
conditions, and primarily examined video consultations
between professionals and patients, rather than between
professionals themselves [22-24]. There is limited evidence
on video consultations that incorporate physical examina-
tions. In pediatrics, Wagner et al [25] found that remote
physical examination using medical devices similar to those
used in this study was comparable to in-person assess-
ment. Their findings align with ours, showing high diagnos-
tic accuracy for otoscopy, oropharyngeal evaluation, and
dermatological examination, but lower accuracy for assessing
abdominal pathology.

Several studies have found that the effectiveness of video
consultations is particularly high for diagnoses that rely
primarily on medical history and visual assessment, such as
upper respiratory tract infections (eg, pharyngitis and otitis)
or dermatologic lesions [26,27]. In contrast, conditions that
require a full physical examination, such as abdominal pain,
which necessitates palpation, or headache, which may call for
a neurological evaluation, may show reduced sensitivity, as
also observed in this study [25,28].

This limitation may increase the risk of incomplete or
inaccurate diagnoses, as reflected in the 21.8% (36/165) of
cases that showed diagnostic discordance between virtual and
in-person visits. While most discrepancies were classified
as underdiagnoses or overdiagnoses, some involved mixed
errors. Several cases required referral to in-person care
to complete the physical examination and establish a
reliable diagnosis, underscoring the complexity of remote
clinical assessment. Furthermore, in some cases classified
as infeasible, the online and in-person diagnoses were
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consistent, and the infeasibility was attributed to other
limitations. In pediatric care, particularly for younger
children, a comprehensive physical examination is often
performed regardless of the presenting complaint. These
findings underscore the need for triage and feasibility criteria
tailored to the specific characteristics of each patient and
condition to optimize the safety and effectiveness of video
interconsultations. They also highlight the importance of
establishing clear clinical guidelines to ensure the safe,
high-quality use of video interconsultations in primary care
pediatrics.

Pediatric patients with specialty conditions, such as
rheumatologic, cardiologic, or endocrinologic disorders, were
not included, as no such cases were seen during the study
period. However, a few neurology and gynecology cases were
included in the “other” category due to their small number. It
is worth noting that telemedicine has also proven useful for
the follow-up of pediatric rheumatic diseases, particularly in
rural areas and during the COVID-19 pandemic [29].

Regarding consultation duration, a 2022 review by the
Catalan Agency for Health Quality and Evaluation reported
that video or telephone consultations are typically 1.5 to 4
minutes shorter than in-person visits [30]. In contrast, in this
study, video interconsultations lasted nearly twice as long
as in-person visits, likely due to the inclusion of a physical
examination, which extended the consultation time. Addition-
ally, this model involved 2 health care professionals. While
it may enhance accessibility, it also requires greater resource
allocation in terms of time and staffing.

Regarding users’ perceptions of telemedicine, the findings
of this study indicate a high level of satisfaction, consis-
tent with previous research [31]. The main reasons fami-
lies expressed concerns about remote interconsultations were
technical issues related to sound, connectivity, and image
quality, as well as fears that in-person care might be replaced
by virtual services. Other reasons, such as a perceived lack
of safety, were infrequent. In any case, it is essential to
provide families with clear and transparent information so
they can make informed decisions about using this technol-
ogy. Ultimately, they remain at the center of care [32].

With regard to health care professionals’ perspectives on
telemedicine, the results indicate that professionals acknowl-
edge the value of pediatric video interconsultations, and
most consider them beneficial for patient health. However,
differences among professional groups suggest that percep-
tions vary depending on each participant’s clinical role and
expectations.

These findings are consistent with those of Martin-Masot
et al [33], who analyzed the views of Spanish pediatricians
following the rapid digitalization of health care delivery
during the COVID-19 pandemic. In their study, most
pediatricians regarded digital consultations as time-efficient
and a valuable resource, aligning with the present results.
Among nurses, the majority reported that the quality of video
consultations was equal to or better than that of in-person
visits. These results align with the findings of Navarro-Mar-
tinez et al [34], who reported that telenursing is positively
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perceived in routine clinical practice. However, most health
care professionals in this study identified the need to improve
the application of telemedicine in clinical settings, particu-
larly in terms of technology, organizational processes, and
bioethical considerations. This observation is echoed in a
study conducted in Catalonia by Vidal-Alaball et al [35].
Similarly, other studies, such as that by Inoue et al [36] in
Japan, have reached the same conclusions. In this context,
it is essential to train professionals not only in the use of
digital tools, but also in what Finkelstein et al [37] refer to
as “webside manner,” a more effective approach to online
clinical communication.

Furthermore, although telemedicine can improve
communication between doctors and patients and help reduce
health care costs, it may compromise the quality of care,
therapeutic effectiveness, and patient safety if not imple-
mented properly [38]. Therefore, legislation and bioethical
frameworks must evolve to accommodate these emerging
models of care [39].

Limitations

This study has several limitations. First, there is a potential
risk of diagnostic inaccuracy in video consultations com-
pared with in-person visits, especially for conditions that
require a direct physical examination, such as abdominal
pain, trauma, or headache. Technical issues affecting image
or audio quality may also hinder adequate remote assessment.
Additionally, some diagnostic subgroups were small, which
reduced the precision of accuracy estimates and widened the
CIs.

Confirmation bias may have occurred because the same
pediatrician conducted both the telemedicine and in-person
evaluations. A role bias may also have occurred, as those
receiving telemedicine may have different experiences from
those delivering or observing it. If recipients represent the
majority, as in this case, overall satisfaction may primar-
ily reflect their perspective. Likewise, observers may have
overemphasized methodological aspects while underestimat-
ing the actual user experience.

Another limitation is a possible social desirability bias, as
the project was conducted by the patients’ regular and trusted
pediatrician and nurse. This relationship of trust may have
influenced participants’ responses, although no intentional
intervention or influence was exerted during data collection.

Operational limitations should also be considered. Video
consultations took longer than in-person visits and required
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the presence of both a pediatrician and a nurse, which may
not be feasible in all settings and could increase the work-
load. Economic, organizational, and technological implica-
tions were not evaluated in this study, and the environmental
impact of digital health equipment warrants further attention.

Finally, data were collected in a single rural primary
care center, which may limit the generalizability to other
health care settings. Despite strict data protection measures,
concerns about confidentiality and the potential for digital
care to reduce the human component of clinical interaction
remain relevant considerations.

Future Directions

Future research should focus on defining evidence-based
triage and feasibility criteria to select patients who can
be safely and effectively managed through video intercon-
sultation. Larger multicenter studies are needed to confirm
diagnostic performance and satisfaction outcomes across
broader pediatric populations and health care contexts.
Evaluating economic, organizational, and environmental
sustainability will be essential to inform real-world imple-
mentation. In addition, exploring strategies to streamline
the workflow, optimize technical reliability, and maintain
the human aspects of care will help ensure successful and
responsible integration into routine pediatric practice.

Conclusions

The proposed model of synchronous video consultation
between health care professionals, including physical
examination, has proven to be a feasible option. It shows
good diagnostic agreement with in-person visits and has been
positively evaluated by both users and health care professio-
nals.

This approach may serve as a valuable tool for manag-
ing acute pediatric conditions in rural primary care settings
in Catalonia, provided it is implemented appropriately and
maintains patient safety and quality of care. Although it
cannot replace in-person visits, it can complement them
within the ongoing reorganization of pediatric primary care,
contributing to improved accessibility, territorial equity, and
system efficiency.

The implementation of this model involves several
challenges, including longer consultation times, training
requirements, the development of standardized protocols,
economic and environmental costs, and the management of
data confidentiality.
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