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Abstract

Background: Pediatric emergency telemedicine consultations have been shown to provide 

support to community emergency departments treating critically ill pediatric patients. However, 

despite the recognized value of telemedicine, adoption has been slow. To determine why clinicians 

frequently do not use telemedicine when it is available for pediatric patients, as well as to learn 

how to improve telemedicine programs, we conducted a qualitative study using stakeholder 

interviews.

Methods: We conducted a qualitative study using grounded theory methodology, with in-depth 

interviews of referring and accepting physicians and referring, transport, and transfer center 

nurses. We analyzed data iteratively and adapted the interview guide based on early interviews. We 

solicited feedback from the participants on the conceptual model.

Results: Sixteen interviews were conducted; all respondents had been involved in a telemedicine 

consultation at least five times, with some having used telemedicine more than 30 times. Analysis 
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resulted in three themes: (1) Recognizing and addressing telemedicine biases are central to gaining 

buy-in, (2) As technology advances, telemedicine processes need to adapt accordingly, and (3) 

Telemedicine increases collaboration among health care providers and patients/families in the 

patient care process.

Conclusions: To improve patient care through increased use of telemedicine for pediatric 

emergency consultations, processes need to be modified to address provider biases and end-user 

concerns. Processes should be adapted to allow users to utilize a variety of technologies (including 

smartphones) and to enable more users, such as nurses, to participate. Finally, telemedicine can be 

used to improve the patient and family experience by including them in consultations.

BACKGROUND

Few emergency departments are fully equipped to manage pediatric emergency conditions.1 

Pediatric emergency telemedicine consultations can address this issue by providing on-

demand, synchronous videoconferencing between community emergency department 

clinicians and specialty hospital pediatricians.2,3 Such consultations can offer education, 

assistance, and reassurance to community physicians, thus improving care and disposition 

decisions and preventing some unnecessary transfers.4–6 With virtual face-to-face 

communication and a means for specialty providers to remotely assess the patient, 

telemedicine has advantages over telephone communication and can result in care that is of 

higher quality, more family-centered, and more accessible.4,7–11

Telemedicine has been available at our center for pediatric emergency consultations since 

2003.11 Our 121 bed children’s hospital, a quaternary care center located in Northern 

California, is the referral center for many children across a 33-county region covering 

65,000 square miles and serving approximately 6 million people.12 The children’s hospital 

receives transfers from over 130 emergency departments and hospitals in the region and 

accepted over 2500 patients as transfers in 2017. In order to begin the transfer process, or 

request a telemedicine consultation, referring emergency department providers contact the 

Transfer Center. The Transfer Center collects basic information about the patient, then 

determines the appropriate provider to complete the transfer/telemedicine consultation. 

While these consultations are primarily completed by pediatric critical care physicians or 

neonatal critical care physicians, consultations can be completed by any pediatric provider, 

including pediatric hospitalists and pediatric surgeons.

Despite its recognized value and availability, telemedicine is not universally employed 

during hospital to hospital transfers, suggesting that barriers exist that prevent its adoption 

and uptake.13 Prior studies have explored the acceptability of telemedicine; however, these 

studies have included mostly participants with little to no pediatric telemedicine experience, 

have explored telemedicine use for non-emergency settings, or have used survey data 

collection methods rather than in-depth interviews.13–18 Identified barriers to telemedicine 

use from these prior studies include technology challenges, workflow integration, perceived 

usefulness, regulatory issues, and costs.13–18 Participatory design methods ensure that 

systems are usable, acceptable, and effective. Unfortunately, such approaches are often not 

integrated into telemedicine interventions.19 The objective of this qualitative study was to 
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understand facilitators and barriers to using telemedicine for pediatric emergency 

department transfer consultations from the perspectives of healthcare providers.

METHODS

Study Design

We conducted a qualitative study using in-depth interviews and grounded theory 

methodology.20 Prior to our qualitative study, there was a period of three years where the use 

of telemedicine (as opposed to telephone) was strongly encouraged for transfer consultations 

from community emergency departments to our pediatric critical care unit. The physician 

who conducted the consultation was usually the physician that accepted the patient; 

occasionally, due to shift change, severity of illness, or bed availability, the patient would be 

accepted by another provider or another hospital. To inform development of the interview 

guide, we reviewed 139 free-text responses that were collected during the three-year period 

regarding patients who had a telephone consultation as opposed to a telemedicine 

consultation; telemedicine coordinators asked the pediatric critical care physicians why 

telemedicine was not used for these patients. Four researchers (J.R., M.G., H.S.F., G.W.) 

independently performed open-coding of the free-text responses, discussed the results, and 

formulated initial categories from the open-coding process. These categories were used to 

develop an initial interview guide with the following main topics: (1) experiences with using 

telemedicine for transfer consultations and (2) decision-making process regarding using 

telemedicine.

The initial interview guide was revised as data were analyzed and new categories of findings 

developed. Exact wording of the interview guide questions was adapted based on the 

provider type being interviewed; the version for the referring physicians is provided as 

Appendix 1. Specifically, based on preliminary analyses, interviewers (J.R., M.G., H.S.F., 

G.W.) probed more into two topics: (1) suggested changes to the telemedicine system or 

process and (2) specific patient types/diagnoses who should receive telemedicine. Interviews 

were conducted in-person or by phone, and were audio recorded and transcribed. 

Interviewers maintained field notes with contextual observations. Each participant provided 

verbal informed consent and received a $50 gift card. The University of California Davis 

Institutional Review Board approved the study.

Study Population

To identify the scope of the phenomenon and overall trajectory of the study, we initially used 

convenience sampling21 to identify referring physicians (physicians working in community 

emergency departments) and accepting physicians (pediatric critical care physicians) who 

had used telemedicine during the prior three year period in which telemedicine use was 

strongly encouraged. We subsequently used purposive sampling22 to identify referring 

emergency department nurses, transfer center nurses, and transport nurses in order to further 

explore topics that arose in the initial interviews. Sampling continued until thematic 

saturation was reached. Interviews were conducted in August and September 2018. 

Participants were identified through suggestions from accepting providers and community 

hospital site leads and were recruited via e-mail. Eligible participants were aged 18 years 
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and older and English-speaking. Eligible participants had experience using or coordinating 

telemedicine for transfer consultations for pediatric patients. Demographic information, 

including gender, age, occupation, years’ experience, and frequency of telemedicine use, 

was collected during interviews.

Analysis

Data were analyzed in an iterative process; analysis used a constant comparative approach.
20,23 The process included the following steps: (1) Each investigator open-coded the first 4 

interviews; (2) Full group met to discuss findings, distill open coding results into categories, 

and generate a codebook; (3) Adapted the interview guide based on the initial codes; (4) 

Individual memo-writing and focused coding of next 4 interviews using categories; (5) Full 

group met to compare codes, discuss discrepancies to ensure consensus on application of 

codes, refine dimensions of existing codes, add new codes, develop tentative categories, and 

identify theoretical direction. The process was repeated twice for each following group of 

four transcripts and ended when the full group agreed thematic saturation was reached.

Interviews were conducted until theoretical saturation was reached; at this point the 

categories were fully developed and demonstrated conceptual coherence. The team then 

reviewed the final coded data to identify major themes and reviewed relationships between 

themes to develop a conceptual model. We performed member checking by soliciting 

feedback from the interviewed participants on the preliminary conceptual model and themes.
24 Additional data validation occurred through investigator triangulation.25 The research 

team consisted of two inpatient pediatricians with some telemedicine experience (J.R., 

M.H.), a sociologist (M.G.), a qualitative research analyst (G.W.), and a clinical research 

associate (H.S.F.). Two investigators (J.R., M.G.) had extensive qualitative research 

experience. An additional inpatient provider with telemedicine and qualitative research 

experience (L.K.) and the director of the pediatric telemedicine program (J.M.) were brought 

in to review the data and assist with the interpretation. We used ATLAS.ti to organize and 

store coding and data analysis.26

RESULTS

We conducted sixteen approximately 60-minute interviews with referring physicians 

working in community hospital emergency departments (n=5), accepting pediatric critical 

care physicians (n=5), referring emergency department nurses (n=2), transfer center nurses 

(n=2), and transport nurses (n=2). One referring provider declined to participate but 

suggested their colleague, who participated; no other providers declined. Characteristics of 

participants are provided in Table 1. We identified three overarching analytic themes and six 

main categories across the transcripts that pertained to use of telemedicine for transfer 

consultations. Major themes included: 1) Acceptability-Recognizing and addressing 

telemedicine biases are central to gaining buy-in, 2) Usability-As technology advances, 

telemedicine processes need to adapt accordingly, and 3) Telemedicine increases 

collaboration among health care providers and patients/families in the patient care process. 

Main categories included: overlooking the benefits of telemedicine, conditionally buying-in 

to telemedicine, technology barriers extending beyond the equipment, expanding roles and 
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clarifying processes, communicating with more collaboration, and strengthening the 

involvement of the consultant. These are explored in more detail below with representative 

quotes in Tables 2–4. Respondent validation demonstrated that participants agreed with the 

conceptual model (Figure 1) and description of the themes.

Theme 1: Acceptability--Recognizing and addressing telemedicine biases are central to 
gaining buy-in (Table 2)

Category 1: Overlooking the benefits of telemedicine—Almost every participant 

reported biases against telemedicine despite also acknowledging numerous benefits of using 

this technology for consultations; those with the strongest or most extreme negative 

perceptions were all accepting physicians. Multiple accepting and referring physicians began 

the interview discussing their resistance to using telemedicine, stating that it took too long, 

that it did not change their care plans, or that the technology was frustrating. However, as the 

interviews proceeded, many providers acknowledged that their negative perceptions may not 

be based in reality. One accepting provider specifically acknowledged that they perceived 

telemedicine to take a long time, but that it did not take much more time than a phone call. 

When asked about specific cases or instances where they had used telemedicine, 

interviewees acknowledged the benefits of telemedicine they had experienced. Benefits 

included allowing accepting providers to provide more tailored recommendations after 

visually assessing the patient, expediting patient disposition, improving family experience, 

increasing knowledge and confidence for referring physicians, and increasing comfort for 

accepting physicians.

Category 2: Conditionally buying-in to telemedicine—Almost every participant 

stated telemedicine was only or mostly useful for certain clinical circumstances. Participants 

shared diagnoses or illness severities that did or did not benefit from telemedicine 

consultations. However, there was no consensus among participants for when telemedicine 

should be used. For some, including all referring physicians, the most beneficial 

circumstance for using telemedicine was for severely ill patients. However, many accepting 

physicians and one referring physician believed telemedicine was also useful for patients 

who were stable or whose presentation was unclear; for these patients, telemedicine was 

useful in preventing some transfers or avoiding unnecessary intensive care utilization. Some 

participants stated telemedicine was most beneficial for patients with respiratory illnesses. 

Multiple participants used the example of diabetic ketoacidosis as a diagnosis for which 

telemedicine was particularly not useful. However, one accepting physician shared a story 

that involved benefits to family satisfaction when telemedicine was used in the care of a 

child with diabetic ketoacidosis.

Time limitations and competing demands were other components of providers’ conditional 

telemedicine buy-in. Many participants stated that providers wanted to use telemedicine, and 

appreciated this technology, when there was adequate time to use it. However, when there 

was limited time and competing demands, telemedicine was perceived to be less acceptable. 

Also, for very sick patients at referring hospitals, telemedicine can be seen as a barrier to 

efficient transport.
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Theme 2: Usability--As technology advances, telemedicine processes need to adapt 
accordingly (Table 3)

Category 3: Technology barriers extending beyond the equipment—Every 

participant, even those who had strong buy-in, mentioned equipment issues. Referring 

emergency departments often had only a few telemedicine “experts” who knew how to find 

the cart and turn it on, but these were often nurses who had more pediatric experience, so 

they were wanted at the bedside instead of troubleshooting telemedicine equipment. 

Equipment issues were not solely related to the hardware, but also related to the inability to 

integrate interpreter services and the limitations with where the telemedicine equipment was 

located. Some participants stated that smartphones were a ubiquitous, more user-friendly 

technology that providers often used to communicate during transfer consultations. 

Providers used smartphones as a workaround to transmit images and videos instead of using 

the formal telemedicine equipment.

Technology barriers also included issues related to impression management between 

accepting and referring physicians. Many accepting physicians thought that they had to 

respond immediately to telemedicine consultation requests. Some accepting physicians 

thought telemedicine did not permit the flexibility to multi-task and simultaneously address 

competing demands. Accepting physicians shared they could not reference online resources 

during telemedicine consultations; whereas, telephone communication permitted that 

without compromising the impression of being the knowledgeable expert. Although 

telemedicine left some accepting physicians navigating feelings of vulnerability and anxiety, 

telemedicine gave some referring physicians and nurses a way to demonstrate their skillset. 

With telemedicine, accepting physicians could watch referring providers deliver care at the 

bedside, which fostered trust and built relationships.

Category 4: Expanding roles and clarifying processes—Most physicians and 

nurses described a lack of clarity about who could use telemedicine and when it would be 

most appropriate to use. While nurses explained that they sometimes wanted to activate 

telemedicine, most believed that physicians were the only ones who could activate 

telemedicine. There was also a disconnect with physician expectations; accepting physicians 

thought that the role of the referring provider during telemedicine consultations was to be 

physically at the patient’s bedside, but that frequently did not happen—instead, the nurse 

and family participated in the consult.

Telemedicine also duplicated processes. Transfer center nurses, transport nurses, and 

physicians expressed frustrations that information was first communicated by telephone and 

then repeated via telemedicine. Because transport nurses and transfer center nurses were not 

on telemedicine consultations, but otherwise would be on a bridged telephone line, 

telemedicine consultations were followed with another phone call to loop the nurses into the 

conversation. This process duplicated work and left the nurses receiving secondhand 

information. All transport and transfer center nurses wanted to expand their roles to be 

included on telemedicine consultations.
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Theme 3: Effectiveness--Telemedicine increases collaboration among health care 
providers and patients/families in the patient care process (Table 4)

Category 5: Communicating with more collaboration—Telemedicine brought more 

individuals into the transfer communication process. It allowed the family to virtually meet 

the accepting physician before the transport, which brought comfort and reassurance to the 

family. Nurses and physicians also described how telemedicine brought the referring 

hospital’s bedside nurse into the conversation with the accepting physician, something that 

did not occur with telephone communication. Telemedicine allowed the nurse to provide and 

receive additional information.

Category 6: Strengthening the involvement of the consultant—Telemedicine 

expanded the role of the accepting physician during the transfer consultation, resulting in 

increased involvement in clinical management and perceived better recommendations. 

Referring physicians and nurses explained how telemedicine enabled accepting physicians to 

provide them with deeper levels of support, including reassurance and emotional support. 

Telemedicine increased involvement of the accepting physician in communicating with the 

patient’s family. First, accepting physicians virtually saw and talked directly with the family; 

they were then more likely to engage further with the family, such as calling with updates 

until the family arrived at the receiving hospital. This improved family communication was 

reported by almost every participant to be one of the most beneficial aspects of telemedicine. 

Participants shared that even if telemedicine did not always alter the clinical management of 

a patient, participants perceived that telemedicine almost always enhanced the family’s 

experience.

DISCUSSION

This study gathered perspectives from telemedicine users to understand facilitators and 

barriers to using telemedicine for pediatric emergency transfer consultations. All participants 

had experienced pediatric emergency telemedicine consultations at least five times, and 18% 

had experienced more than 30 telemedicine consultations. Informed by our respondents, we 

constructed a conceptual model that illustrates influencers of the acceptability, usability, and 

effectiveness of telemedicine for transfer consultations (Figure 1) pertaining to the three 

study themes. Acceptability influences usability, which influences effectiveness. 

Additionally, usability and effectiveness also feed back to influence acceptability. We 

theorize that (1) interventions are needed to address telemedicine biases, (2) telemedicine 

processes need to adapt to address technology-related needs, and (3) the end-users need to 

be informed of the broad effectiveness of telemedicine – particularly the increased 

collaboration between providers and patients/families. Our data support the belief that these 

strategies will collectively assist with gaining telemedicine buy-in for pediatric emergency 

transfer consultations, which will ultimately increase the effectiveness of telemedicine.

Many of the barriers to telemedicine acceptability identified in this study are consistent with 

previously reported findings. These barriers include technology challenges, poor workflow 

integration, and uncertainty of the benefits.13–18 To our knowledge, classifying certain 

barriers as negative biases towards telemedicine is unique to our study. We use the term 
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“bias” because our stakeholders, especially physicians, had inclinations or prejudices against 

telemedicine that contradicted their own or others’ statements. We must address these biases 

in order to gain end-user buy-in. Although a prior mixed-methods pediatric telemedicine 

study highlighted the need to gain buy-in among community clinicians,14 another study 

emphasized the need to gain buy-in from both referring and accepting physicians.13 Our 

study identified the greatest resistance among accepting physicians; we thus propose efforts 

to address buy-in should target this group. As depicted by the arrows in the conceptual 

model (Figure 1), improving usability and effectiveness perceptions are strategies to improve 

acceptability.

Telemedicine technology challenges are commonly reported in the literature, but prior 

studies largely report technology learning barriers and technically-challenged individuals.
13,27,28 As such, existing strategies to address technology issues focus on educational 

programs, trainings, and frequent test calls.13,28 Our study identified that technology barriers 

extended beyond the equipment. To address these broader technology issues and improve 

telemedicine usability perceptions, we need to adapt our local telemedicine processes to 

better address end user concerns.

First, many telemedicine platforms permit multiple users to videoconference simultaneously. 

Adapting our processes to include other individuals (e.g., professional interpreters, transport 

nurses, transfer center nurses) on the consultation is one way to address the reported 

usability problems related to integrating nurses and interpreter services in the conversation. 

Second, telemedicine consultations can be performed on various types of equipment; our 

current processes use designated telemedicine carts and desktops. Adapting our processes to 

encourage providers to use the equipment type of their choice (e.g. smartphone, laptop) 

would likely improve usability, as well as efficiency. Leveraging new technology would 

allow for busy emergency department providers to participate in the consult “on the fly”, 

instead of waiting for a telemedicine cart to power on and connect. Lastly, future research is 

needed to understand and address the negative impressions identified. Possibly, processes 

can be implemented to minimize the perceived pressures on accepting physicians to respond 

immediately to telemedicine consultation requests and to mitigate their concerns during 

telemedicine consultations. Tackling the broad technology challenges might improve 

workflow integration and time constraint issues reported in our study and in prior 

telemedicine literature.13,16

Regarding the effectiveness of telemedicine, recognized benefits include improving care 

quality, enhancing family and physician experience, reducing transfers, decreasing costs, and 

providing educational value to clinicians.4,7,10,11,29 Despite this body of literature, our study 

and prior studies suggest that uncertainty regarding telemedicine’s benefits continues to 

impede its adoption.13,30 Ray et al14 proposed developing guidelines for which specific 

clinical conditions are appropriate for telemedicine use. However, our respondents did not 

recognize any clear or consistent clinical conditions for which telemedicine should be used. 

We did find, though, that telemedicine consistently improved collaborative communication 

and providers believed that telemedicine provided benefits for the family by bringing 

families into the conversation.
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Current pediatric emergency transfer consultations involve telephone communication 

primarily between the physicians. Telemedicine transforms the communication framework 

by bringing the patient, family, and bedside nurse into the conversation; this may address the 

issue that families are often uninformed and uninvolved during transfers.31 We propose 

encouraging the use of telemedicine for all pediatric emergency transfer consultations by 

promoting its effectiveness in increasing collaboration and integrating more individuals in 

the process. Prior telemedicine studies suggest that telemedicine use for transfer 

consultations can improve family satisfaction. Our respondents indicated that “meeting” 

patients and their families before transfer helped to provide a more family-centered handoff.
11,32 Family-centered rounds at the bedside with multidisciplinary teams have become 

standard of care at many institutions given the perceived benefits of increased family 

involvement and understanding and effective team communication.33 We believe that 

telemedicine has potential to transform the communication paradigm for transfers, similar to 

how family-centered rounds has transformed the paradigm for rounds; further research is 

needed in this area.

Our study had several limitations. The findings represent only the perceptions from this 

group of participants. However, we interviewed a variety of physicians and nurses who had 

used pediatric telemedicine frequently and reached thematic saturation after the 16 

participants. Although participants share their perceptions of families’ experience and 

family-centeredness of care, the participants in our study did not include family members. 

Participants could have recall bias. Participants who agreed to participate could also have 

polarized or extreme perceptions. The findings were specific to our institution and may 

reflect specific telemedicine workflows at our hospital. However, many of the findings are 

likely transferable to other pediatric emergency telemedicine programs.

Physicians and nurses in our study provided valuable insights on their experiences with and 

perceptions of telemedicine. Addressing negative biases to gain buy-in, adapting processes 

to meet technology-related needs, and informing end-users of the broad effectiveness of 

telemedicine are potential strategies that may be incorporated into future interventions to 

enhance telemedicine use for pediatric emergency transfer consultations.

Supplementary Material
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Figure 1: 
Conceptual Model Describing Themes and Categories Acceptability influences usability, 

which influences effectiveness (represented by the downward arrows). Additionally, 

usability and effectiveness also feed back to influence acceptability (represented by the 

upward arrows).
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