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Background: During the COVID-19 pandemic, telemedicine use has increased within community pediatrics. This trend runs counter to reluctance to adaptation of the new mode of healthcare that existed prior to the pandemic. Little is known about what we can expect after the pandemic: if physicians will opt for telemedicine modalities and if tele-pediatrics will continue to be a significant mode of community pediatric care.

Objective: The goal of this study was to survey primary pediatric care providers as to their experiences and clinical decision making with telemedicine modalities prior to and during the COVID-19 pandemic, as well as their projected use after the pandemic ends.

Material and methods: Using the EAPRASnet database we surveyed pediatricians throughout Europe, using a web-based questionnaire. The survey was performed during the COVID-19 pandemic (June–July 2020), assessed telemedicine use for several modalities, prior to and during the pandemic as well as predicted use after the pandemic will have resolved. Participants were also surveyed regarding clinical decision making in two hypothetical clinical scenarios managed by telemedicine.

Results: A total of 710 physicians participated, 76% were pediatricians. The percentage of respondents who reported daily use for at least 50% of all encounters via telemedicine modalities increased during the pandemic: phone calls (4% prior to the pandemic to 52% during the pandemic), emails (2–9%), text messages (1–6%), social media (3–11%), cell-phone pictures/video (1–9%), and video conferencing (1–7%) (p < 0.005). The predicted post-pandemic use of these modalities partially declined to 19, 4, 3, 6, 9, and 4%, respectively (p < 0.005), yet demonstrating a prospectively sustained use of pictures/videos after the pandemic. Reported high likelihood of remotely treating suspected pneumonia and acute otitis media with antibiotics decreased from 8 to 16% during the pandemic to an assumed 2 and 4% after the pandemic, respectively (p < 0.005).

Conclusions: This study demonstrates an increased utilization of telemedicine by pediatric providers during the COVID-19 pandemic, as well as a partially sustained effect that will promote telemedicine use as part of a hybrid care provision after the pandemic will have resolved.
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INTRODUCTION

Telehealth is the delivery of medical care by remote technology. Telemedicine refers particularly to the patient-physician clinical encounter via remote technology (1). Prior to 2020, these modalities of medical care have been slowly developing, with limited application and use in community pediatrics (2).

During the COVID-19 pandemic, unprecedented changes were made in the delivery of care in the ambulatory setting. Telehealth has proven its utility, as the use of telemedicine modalities increased during times of social distancing (3). In-person visits to the physician's office declined due to social distancing measures, and as such, telehealth practiced increased. Cautious of in-person interactions, many physicians and patients gravitated to the burgeoning telemedicine options as an alternative to in-office visits (4–6). National guidelines supported this trend, promoting telehealth to mitigate the pandemic while maintaining medical services (7–9).

The European Pediatric Association, Union of National European Pediatric Societies and Associations, demonstrated that pediatric care was sustained during the pandemic through the compensatory use of telemedicine. However, periodic health screening visits and screening programs were significantly reduced (10).

Telemedicine modalities, such as telephone calls, text messages, image or video transfers, video conferencing, or tele-diagnostic devices, are not identical to the traditional “hands-on” approach that physicians were trained to practice. Resistance to change is prevalent among physicians, as is controversy regarding the accuracy of telediagnosis. Previous reports describe overmedication with remote prescribing and raise concern of the deterioration of the physician-patient relationship and the service-oriented nature of medicine that may ensue (11–14).

Prior to the COVID-19 pandemic, telehealth has been promoted globally, at the very least, to provide care to improve accessibility to medical care, and at the most, to ultimately usher in a new model for ideal medical care (15). However, during 2020, telehealth has nevertheless “thrown down the gauntlet,” as it may, challenging today's physicians to accept new technology here and now, in providing primary care.

This change may alter physician's attitudes toward these new modalities to provide medical care and lead to greater utilization of telemedicine modalities in the future (16). Published results of a survey among Israeli physicians demonstrate a limited, albeit significant change in physician's willingness to adapt to telemedicine (17). Previous reports state that clinicians' acceptance of change is the pivotal factor to adaptation (18). The question remains, what lasting effect will the telemedicine experience during this pandemic have on physician behavior and the way care is delivered.

In this study we ascertain physician's impression of telemedicine, inquiring as to their use of telemedicine prior to and during the pandemic, as well as to what extent they expect telemedicine to remain part of their medical practice in the future, after the pandemic.



METHODS


Study Sample

During the early phases of the pandemic, we utilized the EAPRAS network to conduct a survey of primary care pediatric care providers throughout the continent. The European Academy of Pediatrics Research in Ambulatory Settings Network (EAPRASnet), established in 2009, is a practice-based research network of primary care pediatricians affiliated with the European Academy of Pediatrics. The network has previously been involved in studies performed in primary care (19–22).



Data Collection

Data were collected using a web-based questionnaire that was posted on the home page of the EAPRASnet during June-July 2020. Only registered physicians were permitted to participate. Respondents were invited to participate via email using a mailing list that had been created for previous EAPRASnet projects. Pediatric care providers not belonging to the network were invited by national EAPRASnet coordinators to complete the questionnaire. Three reminders were sent out via email, and data were collected till the end of July 2020.



Socio-Demographic Details

Participants were asked for their gender, age, years in practice, medical specialty, and place of work.



Use of Telemedicine Modalities

The first part of the survey inquired about frequency of use of various telemedicine modalities prior to and during the epidemic, as well-expected use after the epidemic. Participants were asked specifically regarding phone calls, text messages, photo/video, email, and video conferencing.



Clinical Scenarios

The latter part of the survey consisted of two hypothetical scenarios and evaluated the decision to manage remotely.

Case 1, a suspected pneumonia, was presented as:

“The parents of a 7-year-old girl contact you and report that the child has had 4 days of high fever, cough, and nasal congestion. The child is not in distress, has mild anorexia, no vomiting and passed two loose stools today.”

Respondents were asked to rate the likelihood of making an empiric diagnosis, prescribing antibiotic treatment, prescribing symptomatic treatment, referring for a chest X-ray, referring to an emergency room, and in the case of wheezing, prescribing corticosteroids.

Case 2, a suspected otitis media, was presented as:

“The parents of a 2-year-old boy contact you and report that the child has had fever for 2 days, mild upper respiratory symptoms and left ear pain. The child is vigorous, eating well, had one loose stool, but slept poorly last night.”

Respondents were asked to rate the likelihood of making an empiric diagnosis, prescribing antibiotic treatment, and prescribing symptomatic treatment.

In both scenarios, respondents were to assume that the patient is known to the respondent and that there is no suspicion of COVID-19 for the case. Participants were asked to answer each question as if they would have practiced prior to the pandemic, currently practice during the pandemic and how they foresee themselves practicing after the pandemic. Responses were evaluated using a 5-point Likert scale ranging from “certainly not” to “certainly will.”



Data Analysis

Demographic data were presented as percentages of the total responses. Evaluation of the answers to the use of telemedicine technologies and responses to the two clinical scenarios between pre-, during and post-COVID-19 periods were compared using chi-square tests. Statistical significance was considered if the p-value was <0.05. Analyses were performed using R statistical software. The raw data is available in the Supplementary Material.




RESULTS


Demographic Data

A total of 710 physicians responded to the survey, 77% were female, 76% were pediatricians, and 17% were family or general practitioners. Details regarding age, specialty and years of experience are presented on Table 1. Geographic distribution of respondents is presented on Figure 1.


Table 1. Demographic characteristics of participant physicians.
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FIGURE 1. Distribution of participants per country.




Use of Telemedicine Modalities

Table 2 represents the use of telemedicine modalities for at least 50% of all daily encounters, including phone calls, emails, text messages, social media, cell-phone picture/video, and video conferencing. Usage is reported for prior to the pandemic and during the pandemic, as well as projected use after the pandemic.


Table 2. Use of telemedicine modalities for at least 50% of daily encounters.
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Reported use of all telemedicine modalities increased significantly during the pandemic. For all modalities except for pictures/video, the degree of use is predicted to decrease after the pandemic yet remain significantly greater than prior to the pandemic. Post-pandemic predicted picture/video use is not only higher than pre-pandemic use but is predicted to remain at the same level as pandemic era use.



Scenario 1

Table 3 demonstrates clinical decision-making patterns for Scenario 1, the high-likelihood (likely to or certainly will) to manage remotely, and more specifically, to provide antibiotics, provide symptomatic care, refer for chest X-ray, refer to the ED, or prescribe steroids, all without having seen the patient in-person. All management options via telemedicine increased in frequency during the pandemic and yet all are predicted to reduce in frequency after the pandemic. The option to manage remotely is predicted to return to near pre-pandemic frequency, as are most management options. Only referrals to X-ray and the ED are predicted to have any increase in frequency sustained after the pandemic, when compared to pre-pandemic levels.


Table 3. High likelihood pattern of clinical decision making in scenario 1.
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Scenario 2

Table 4 demonstrates clinical decision-making patterns for Scenario 2, the high-likelihood (likely to or certainly will) to manage remotely, and more specifically, to provide antibiotics or symptomatic care without an in-person visit. Managing and treating via telemedicine increased significantly during the pandemic when compared to the pre-pandemic rates. Predicted use of telemedicine to manage and provide symptomatic care after the pandemic dropped significantly; however, when compared to pre-pandemic patterns, a significant increase in frequency is still sustained. Yet, post-pandemic antibiotic prescribing via telemedicine is predicted to return to near pre-pandemic levels, with no significant change predicted for the time after the pandemic, when compared to the pre-pandemic period.


Table 4. High likelihood pattern of clinical decision making in scenario 2.
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DISCUSSION

Our study demonstrates increased utilization of telemedicine for outpatient pediatric care during the COVID-19 pandemic. This increase was reported for all modalities considered: telephone calls, text messages, photo/video clips, and video calls, both when considering overall use, as well as when applied to specific clinical scenarios. These findings are consistent with other studies demonstrating physician's willingness to quickly adapt to telemedicine practices during the pandemic (3–6). However, for the first time, according to our knowledge, we could demonstrate that the use of all telemedicine modalities was predicted to remain in increased use after the pandemic, when compared to pre-pandemic levels. Experience during the pandemic has brought primary pediatric care to the forefront of telemedicine use.

A similar survey was previously used in a study of Israeli participants demonstrating a similar adaptation to telemedicine during the pandemic, yet it could not demonstrate similar willingness to adopt such practices after the pandemic (17). The difference between the studies may be the result of population variances. Additionally, the smaller sample size of the Israeli study (170 pediatricians) may not have had the power to detect significant changes for the post-pandemic phase. However, there may be more at hand. This European study was performed in June and July 2020, immediately after the completion of the Israeli study (May 2020). Though only 2 months following, we surmise that as physicians continued to use telemedicine, they became more comfortable with the modality thereby increasing their willingness to use it under “normal” circumstances.

As medical care advances during the twenty-first century, a hybrid of physician-patient interactions is developing, consisting of both in-person and telemedicine visits. However, whereas previous goals may have been created to utilize telemedicine to access hard to reach patients, crossing distances or physical barriers, current COVID-19 era use has forged a new ideal. Current telemedicine use has demonstrated that a significant percentage of physician-patient encounters does not require an in-person visit. The convenience of interacting remotely may increase efficiency for certain aspects of primary pediatric care.

Prior to the COVID-19 pandemic, strides in telemedicine were lagging for community pediatrics. Previous studies demonstrate physician's resistance to telemedicine utilization for reasons that include: lack of reimbursement, lack of infrastructure, non-familiarity with new modalities, discomfort with adopting new technologies, lack of confidence in the accuracy of tele-diagnosis, ease of missing or delaying critical diagnoses (such as medical emergencies or cancer), predisposition to ancillary testing and antibiotic prescribing with telemedicine use, lack of human interaction and impaired interpersonal dialogue that is critical to the physician-patient relationship (23–26).

The current COVID-19 pandemic has forced the primary care pediatrician's hand in utilization of telemedicine for a lack of a better alternative. We predict that this recent use will engender favorable attitudes toward the modality and lead to sustained use after the pandemic resolves.

We suggest that increased use during this era has increased familiarity, reduced “techno-phobia,” allowed for the learning of meaningful use, as well as demonstrated telemedicine's opportunities for efficiency and convenience. Experience during the pandemic allows for the development of meaningful use both on the individual and on the institutional level with the development of protocols and guidelines (27, 28).

Clinical scenarios that require the elucidation of physical findings for diagnostic accuracy pose a unique challenge to telemedicine. In the clinical scenarios we presented, physicians were willing to diagnose and prescribe empirically and without a physical exam only during the pandemic era and expect to return to in-patient visits after the pandemic. However, as new technologies offer “telediagnostics,” whereby part of the physical exam may be performed remotely, expectations are likely to change. New devices allow for auscultation, otoscopy, and visualization of the oropharynx via a remote device. Such devices have recently proven to provide high quality sound and images, on par with traditional medical devices (29, 30).

External physical findings, such as dermatologic exams have demonstrated increased utility for telemedicine use. Of all modalities surveyed in our study, images/video clips is the only modality to have predicted future use to remain sustained at pandemic levels. Advanced cell-phone camera technology has made it easy for taking and sending quality photographs. Studies have demonstrated that most skin lesions in pediatric primary care attention could be managed by tele-dermatology (31, 32).

However, increased utilization of telemedicine during COVID-19 for the clinical scenarios presented elucidate a particular need for caution with telemedicine: over-prescription. Previous studies have shown an increased frequency in antibiotic prescribing via telemedicine as compared to in-person visits (26). This tendency was confirmed by our presented case scenarios, with an increase in tele-prescribing during the pandemic. One may counter-argue, however, that our study of pandemic era practices presents a unique phenomenon during necessary social distancing, one that would not necessarily hold true during “normal” circumstances.

Our study has several limitations. Subjective and predictive reporting of use does not reflect the same accuracy as objective measures. Those who responded may not actually represent the opinions of all physicians in pediatric primary care. Participation was not proportional across all countries, and this may alter the study's ability to represent all of Europe. However, the limitation of the sample representativeness should be considered in the context of a first study of its kind, bringing data originating from primary care pediatricians. The pandemic spread varied in different countries, which may have influenced survey results. Future use are predictions made in the earlier part of the pandemic. Predictions may not be entirely accurate as attitudes may change as the pandemic persists and use of telemedicine (now for almost 2 years) is prolonged.

Our study did not explore chronic care, preventive care, or behavioral and developmental pediatrics. Unlike the clinical acute care scenarios presented, chronic care, preventive care and behavioral and developmental management may have greater utility for telemedicine (33, 34).

Our study did not explore the “other side of the examination table,” or how patients feel about telemedicine. Initial studies in pediatric telemedicine are optimistic, demonstrating significant patient satisfaction (35). This may drive pressure on physicians to provide a service that patients demand. Health maintenance organizations and other healthcare organizations may require such practice from their providers to save costs, improve quality of care, increase patient compliance or simply as a means to attract patients. The ethics of utilization must also be explored.

We suggest further studies that (1) assess via objective measures (2), differentiate between visits that focus more on a physical exam vs. those that relate to preventive, behavioral, developmental, or administrative issues, as well as chronic care (3), assess the use of pediatric telediagnostics, and (4) reassess over time.

Additional studies will be needed to assess the cost of telemedicine as well as physician and patient satisfaction with its use. Ethical use, the quality of its care and liability issues must be further explored, so that evidence-based guidelines and protocols can be developed to guide further telemedicine use (36, 37).

In conclusion, our study demonstrates an increased use of telemedicine in primary care pediatrics during the COVID-19 epidemic, as well as its predicted effect of greater telemedicine use in the future after the pandemic, compared to the pre-pandemic situation.
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