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Abstract  

 

This research aimed to evaluate the perceived effectiveness of a telemedicine program 

(Peds-TECH) in delivering care to critically ill pediatric patients in the emergency department by 

exploring the experiences of parents/caregivers and physicians. Sequential explanatory mixed 

methods were employed, in which quantitative methods of inquiry were followed by qualitative 

methods. Data was collected through the use of a survey and semi-structured interviews, in 

accordance with positivist and constructivist-interpretivist paradigms respectively. Results 

outline perceptions of telemedicine within 5 themes developed for each participant group. 

Among parents/caregivers themes were: Confident in the Care Environment, Forever Grateful, 

The Way of the Future, The Experience of Being Transferred, and Trouble Connecting. Among 

physicians themes were: Support and Validation, Team Effort, Providing Visual Perspective, 

Institutional Understanding, and Communicating Expectations. The findings describe positive 

perceptions of telemedicine for emergency department pediatric care, as well as barriers and 

facilitators to its use. The research also discusses implications for practice and policy, with 

recommendations for overcoming barriers and leveraging facilitators when implementing 

telemedicine programming. 
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Chapter 1: Introduction 
This chapter will provide a brief introduction to telemedicine broadly and within the 

context of pediatric emergency medicine. It will then discuss the significance of this research 

study and the pilot study on which the research is based. The primary purpose of this study is to 

explore parent/caregiver and health care provider experiences with telemedicine for pediatric 

emergency medicine. 

Telemedicine  
In the field of emergency medicine, pediatric patients are a vulnerable population, often 

requiring subspecialized care to ensure optimal patient outcomes (Ernst et al., 2020). The level of 

specialization required to treat these cases is typically only found in children’s hospitals rather 

than in the community hospitals (Dellifraine, 2010). This means that access to subspecialized 

care is limited for families with young children living in remote areas primarily due to the long-

distance or commute time to children’s hospitals. In such communities, there can be disparities in 

health outcomes which in turn leads to a greater burden on patients, care providers, and the 

health care system at large (Marcin et al., 2016). Given this knowledge, it is necessary to find 

methods to increase access to subspecialized care for critically ill pediatric patients in 

peripherally located community hospitals.  

While some medical specialties have readily adopted telemedicine into their scope of 

practice, and even more so now with the COVID-19 pandemic, the emergency department (ED) 

pediatrics has shown a rate of uptake that is inconsistent with the demonstrated benefits of the 

technology and slower than uptake in other specialties (Sauers-Ford, 2019).Telehealth is a broad 

term encompassing at-home medical consults, the sharing of medical imaging between care 

providers, and patient monitoring, but telemedicine is more narrowly focused (Marcin et al., 

2016; Agency for Healthcare Research and Quality [AHRQ], 2017). Telemedicine is the use of 
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electronic information and communications technologies to provide and support health care 

delivery when there is a geographical distance between patients and care providers (Marcin et al., 

2016).  

Telemedicine can be further divided into two categories: synchronous and asynchronous 

(Waller & Stotler, 2018). Synchronous telemedicine includes the healthcare provider and patient 

interacting in real-time. This may include audio-visual or telephone interactions for the purposes 

of consultation, monitoring, or diagnosis while the patient is in-hospital or at home. 

Asynchronous telemedicine involves the sharing of information between healthcare providers 

and/or patients that does not happen in real-time. This may include store-and-forward methods 

that enable the sharing of diagnostic images between care providers or exchanges via email 

(Waller & Stotler, 2018). Asynchronous telemedicine is typically used for diagnosis or patient 

monitoring (Hovagimian et al., 2021).  

For the purposes of this study, telemedicine is defined as the use of a real-time two-way 

video conferencing system to provide consultation during initial treatment. In its many forms, the 

use of telemedicine is common in specialties such as mental health and radiology (Mahar et al., 

2018; Weinstien et al., 2018).  More recently telemedicine approaches have surged because of 

the COVID-19 pandemic, which has allowed patients to continue to receive consults and care 

remotely (Glazier et al., 2021).  Of interest in the current study are the perceptions of caregivers 

and providers in the use of telemedicine in the ED for pediatric patients which remains 

understudied.  

History and Current Context of Telemedicine in Canada  
 Telemedicine has a long history of use in Canada, beginning in the 1950s and 

undergoing continual development with the evolution of communication technologies and 

network capacities (Frehse, 2021). The geographical expanse of Canada lends itself to the use of 
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telemedicine, particularly in rural Northern communities with limited access to specialists. Dr. 

Maxwell House’s work pioneered the early use of telemedicine in Canada, primarily focusing on 

the delivery of telephone-based consultations to remote communities in Newfoundland 

(Canadian Medical Association [CMA], 2019). The 1960s and 70s marked the beginning of 

“modern” telehealth through the use of store-and-forward mechanisms, allowing for the transfer 

of medical images between providers (Frehse, 2021). This era also marked the advent of video-

based telemedicine services that allowed for synchronous care delivery (Frehse, 2021; House & 

Roberts, 1977).  

Although Canada had an early start with the use of telemedicine in the 1970s, experts 

have noted that uptake and use of telemedicine in Canada is behind most other countries (Owens, 

2018). According to the most recently available Canadian Telehealth Report (prior to the 

COVID-19 pandemic), telehealth consultations accounted for a mere 0.15% of all billable 

services reported by the Canadian Institute for Health Information (CIHI) in the 2015-2016 year 

(CMA, 2019). More recently, a Canada Health Infoway survey revealed that 4% of primary care 

and specialists’ visits were conducted virtually (Canada Health Infoway, 2020).  In contrast, the 

largest integrated health network in the United States noted that 52% of their visits were 

conducted virtually in 2016 (Owens, 2018). In the wake of the COVID-19 pandemic, those 

numbers rose to over 80% during April 2020 (Kaiser Permanente, 2020). In England, 14.5% of 

general practice consultations were conducted through telehealth prior to the COVID-19 

pandemic: 14% by phone and 0.5% by video (CMA, 2019). These numbers highlight the low use 

of telemedicine in Canada as compared to other developed nations. Slow uptake is a theme that 

is also present in emergency pediatric telemedicine (Sauers-Ford et al., 2019). 
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Problem and Significance 
Niagara Health (NH) provides a prime opportunity to expand subspecialist access for 

pediatric patients in the Niagara Region, while increasing knowledge in the field of pediatric 

telemedicine. Niagara Region consists of both urban and agricultural communities, spanning an 

area of 1854 km2 (Niagara Region, 2022). Approximately 450,000 patients are served by Niagara 

Health, a group of community hospitals with sites in St. Catharines, Niagara Falls, Welland, Port 

Colborne, and Fort Erie (Niagara Health, 2022). NH provides a range of services including 

pediatric care but does not have access to subspecialized services available in children’s 

hospitals, such as pediatric emergency medicine (Niagara Health, 2022).  

NH encounters pediatric patients in need of resuscitation at a rate of approximately two to 

three patients per month (Navarro, 2017). The care provided before a transfer can be critical to 

overall patient outcomes and these cases regularly require transfer to McMaster Children’s 

Hospital (MCH) in Hamilton (Kulshrestha & Singh, 2016; Navarro, 2017). An estimated travel 

time of 44-90 minutes by car is needed to reach MCH from one of the NH sites. Research in 

related fields has shown that the use of telemedicine often leads to improvements in patient 

outcomes and access to care but, there has not been widespread uptake of this treatment model in 

the ED (Albritton et al., 2018; Sharma et al., 2017; Sauers-Ford et al., 2019). Paul and McDaniel 

(2016) identify main factors contributing to limited use of telemedicine including uncertainties 

about reimbursement, licensure, and legal ability. It is also noted that these concerns are not 

founded in or supported by data, despite their prevalence (Paul & McDaniel, 2016).  

In addition to clinical benefits, telemedicine has been shown to provide direct benefits to 

patients and families during their care process. Reported and potential benefits to patients and 

families include improved communication with the care team, increased involvement in care 

planning, and convenience due to reduced need for travel (Alvandi, 2017; Sauers-Ford et al., 
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2019). Based on the Pediatric Telemedicine Connecting Hospitals (Peds-TECH) program that 

has been developed between NH and MCH, the current project will focus on the investigation of 

parent/caregivers’ and physicians’ perceptions of a telemedicine network for care delivery for 

ED pediatric patients. 

Peds-TECH 
The purpose of the Peds-TECH program is to increase access to subspecialized care for 

pediatric patients that present at one of three NH EDs. The program aims to facilitate 

collaboration between physicians to improve patient outcomes for critically ill pediatric patients. 

Peds-TECH is a collaboration between NH, MCH, and Brock University through a hub and 

spoke model. When a pediatric patient arrives at an NH ED and is identified as having high 

acuity during triage, they are automatically enrolled in the Peds-TECH program for their 

treatment. “High acuity” in the program is defined as level 1 or 2 of the Canadian Triage and 

Acuity Scale (CTAS). CTAS 1 indicates that resuscitation is needed and CTAS 2 indicates that 

the patient’s condition is emergent (Canadian Association of Emergency Physicians, 2013). 

Once the patient is identified as being eligible for the program, by being a pediatric patient in the 

ED triaged as CTAS 1 or 2, a member of the NH care team alerts MCH to place an Ontario 

Telemedicine Network (OTN) call. OTN is a leading telemedicine provider that facilitates virtual 

care delivery, primarily through secure video conferencing (OTN, 2022). Through OTN, the care 

teams at both sites collaborate in the process of care delivery through real-time two-way audio-

visual consultations. Brock University has been closely involved in the program since its 

inception, with the purpose of integrating quality improvement into the program. Following each 

case a post-use survey is electronically provided to the physicians involved and regular meetings 

are held with stakeholders at NH and MCH to discuss issues or concerns in the process. 
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At the time of writing, 66 patients have been treated with Peds-TECH since the initiation 

of the program in January 2019. Of the cases that have undergone review, patient outcomes have 

been positive. Patient transfers have continued to occur regularly between NH sites and MCH, 

but the rate of transfer was deemed appropriate in 100% of cases following review by an 

experienced clinician. The odds ratio for mortality was 0.498 (95% CI 0.173, 1.43) as compared 

to typical care and the incremental cost-effectiveness ratio was $64.61. In light of these 

demonstrated benefits, perception, usability, and effect on care and user experience with the 

program have yet to be examined. This study explored parent/caregivers’ and physicians’ 

experiences with telemedicine through the Peds-TECH program. 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 
 

Chapter 2: Literature Review 
The implementation of telemedicine for pediatric critical care in the ED setting is an 

emerging field of practice and research. Although the use of telemedicine is more widely 

described in other areas of clinical practice, there are still questions that remain related to its use 

in the ED, particularly with a pediatric population. Chapter two provides a review of the 

literature regarding what is known about telemedicine utilization in general and specifically 

related to ED pediatric care. Further literature that speaks to parent/caregiver and healthcare 

provider perceptions of telemedicine in emergency-related specialties is reviewed. Finally, this 

chapter will illuminate gaps that exist in the literature as well as the aims of the proposed study 

and the research questions. 

Current Utilization of Telemedicine in Canada 
Canada is behind other countries in its use of telemedicine, however, there is a national 

interest in increasing its use (Virtual Care Task Force [VCTF], 2020).  There are two primary 

global drivers of telemedicine use including: 1) providing timely access to health care and 2) 

meeting patient or consumer demand for care (CMA, 2019). These global drivers of telemedicine 

echo the widely accepted IHI Triple Aim: 1) improving the health of populations, 2) enhancing 

individuals’ care experiences, and 3) reducing the cost of health care per capita (Institute for 

Healthcare Improvement [IHI], 2021). In addition to this, IHI’s expanded Quadruple Aim 

addresses wellbeing and burnout in healthcare providers which may be positively influenced by 

patient-provider relationships facilitated by telemedicine (Shockley, 2020). Both organizations 

recognize the need to center patients in their care to improve overall health.  In response to these 

drivers, the Canadian Medical Association, College of Family Physicians of Canada, and the 

Royal College of Physicians and Surgeons of Canada have collaborated to form the Virtual Care 

Task Force (VCTF) (VCTF, 2020). There has also been provincial level involvement through 
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funding of virtual fee-for-service visits in Ontario, such that visits through OTN have a fee 

equivalent to in-person visits (VCTF, 2020). These efforts are reflective of a push toward 

increased utilization of telehealth and telemedicine. 

As noted, disparities in telemedicine utilization exist across medical specialities.  In 

Ontario, the field of mental health and addictions represents the majority of telemedicine 

utilization through OTN at 61.8% (O’Gorman et al., 2016). Beyond this, specialities with high 

utilization in Ontario vary by geographical area (O’Gorman et al., 2016). Surgery, oncology, and 

internal medicine are commonly practiced through telemedicine in the rural North whereas 

primary care is a common utilization in the urban South (O’Gorman et al., 2016). It is suggested 

that these differences exist because rural areas are utilizing telemedicine to increase access to a 

variety of medical services which is less necessary in urban settings (O’Gorman et al., 2016). 

OTN is one of the largest telemedicine providers in Canada, thus it’s reported numbers represent 

much of the overall utilization of telemedicine (O’Gorman et al., 2016). 

Across specialties, telemedicine has increased accessibility to care, particularly in rural 

and/or remote communities such as those in Northern Canada (Habashi et al., 2019; Jong et al., 

2018). In addition to increased accessibility to both primary and specialist care, telemedicine can 

also reduce health expenditures (Jong et al., 2018). Jong et al. (2018) noted that 40% of 

Nunavut’s annual health budget is spent on medical travel and accommodations. When 

implemented in Labrador, Newfoundland, telemedicine resulted in a 60% reduction in medical 

transportation and benefitted from the associated cost savings (Jong et al., 2018). These 

outcomes highlight the broad benefits that have resulted from the implementation of 

telemedicine in a Canadian context. Telemedicine has demonstrated the ability to increase 

accessibility to sub-specialized care as well as improve care outcomes and experience for 
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patients in a variety of care settings (Albritton et al., 2018; Sharma et al., 2017). Of interest in the 

current study is whether such benefits also occur within the ED setting.    

Emergency Department Telemedicine  
Telemedicine is of particular interest in the emergency department due to the pervasive 

issues of overcrowding and long wait times (Izzo et al., 2018). These growing issues are related 

to mortality, decreased patient satisfaction, and treatment delays within the ED (Izzo et al., 

2018). Telemedicine is hypothesized to be beneficial in addressing these issues due to the 

potential to increase the number of available service providers, thus facilitating rapid triage and 

reducing wait times (Izzo et al., 2018). In this setting, telemedicine is primarily used to facilitate 

services such as screening for stroke, trauma and mental health (Hsu et al., 2020).  

Studies evaluating telemedicine in the ED typically involve an adult population, spanning 

low to medium acuity levels (Hus et al., 2020; Izzo et al., 2018; Rademacher et al., 2019). The 

literature demonstrates how telemedicine may improve workflow in the ED, particularly when 

used during patient screening and intake. In terms of accuracy of evaluation and interventions, 

accuracy of diagnostic workup was shown to be comparable between telemedicine and non-

telemedicine patients (Izzo et al., 2018). Another study demonstrated that rates of patients who 

left the ED without being seen differed based on the times during which telemedicine intake 

screening was implemented (Rademacher et al., 2019). Overall rates of patients who left the ED 

without being seen were higher in the telemedicine group (3.8% vs 2.6%) (Rademacher et al., 

2019). However, the telemedicine group also demonstrated a large reduction in unseen patients 

over the course of one year, particularly during the 1:00-3:00am weekday timeslot (25.1% to 

4.5%) (Rademacher et al., 2019). Although, these results indicate that there is potential benefit of 

telemedicine use, evidence regarding improved patient outcomes are lacking in the literature 

(Kelton et al., 2018). 
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Another common application of telemedicine in the ED is to increase access to specialist 

care in rural and remote settings (Hsu et al., 2020). In this application, it has been noted that use 

of telemedicine decreases rates of unnecessary transfer without decreasing overall transfer rates 

(du Toit et al., 2017). The authors noted that increased capacity to manage patients locally 

translated to increased local hospital admissions due to reduction in unnecessary transfer, as well 

as reduced discharges against medical advice after teleconsultation (du Toit et al., 2017). 

Alongside these benefits, barriers to use of telemedicine in rural and remote EDs also persist. 

Cost to initiate and maintain telemedicine is a major barrier to implementation. Secondary 

barriers include technological concerns and the belief that telemedicine is not necessary to meet 

patients’ needs (Zachrison et al., 2020). The belief that telemedicine is not necessary or valuable 

among rural providers is echoed in another study but, appears to be less common among 

academic care providers practicing in university medical centers (Oest et al., 2020). 

The literature demonstrates that telemedicine can be used in multiple ways in the ED, 

from triage to direct patient care through consultation (Izzo et al., 2018; Oest et al., 2020). 

Although there have been several observed benefits following the implementation of 

telemedicine programs in the ED, information directly expressing the impact on patient 

outcomes is lacking (Kelton et al., 2018).  

Pediatric Telemedicine 
For patients and health care providers alike, the COVID-19 pandemic was a turning point 

in the use of telemedicine and related telehealth services (Fiks et al., 2021). In light of this, 

telemedicine is identified as a service that can enhance patient and family experience, improve 

population health, reduce health care costs and improve clinician work-life integration within 

primary care pediatrics (Fiks et al., 2021). These proposed benefits for primary care pediatrics 

are also seen in the ED. 
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A multicenter study of infants with mild heart disease demonstrated that in comparison to 

a control group without access to telemedicine, physicians of infants with access to telemedicine 

had significantly shorter total and intensive care unit length of stay (Webb et al., 2018). In 

addition to this, time required for diagnosis was significantly shorter among telemedicine 

patients and no diagnostic errors were reported (Webb et al., 2018). Patients in the control group 

were more likely to require ionotropic support but there was no significant difference in 

mortality, mechanical ventilation, or cardiac arrest between groups (Webb et al., 2018). Sinha et 

al., (2019) found similar results in their study of telemedicine for pediatric fracture care. It was 

shown that care through telemedicine resulted in less direct and indirect cost for follow-up 

appointments, there were no significant differences in patient satisfaction, quality of care, or wait 

times in comparison to in-person care (Sinah et al., 2019). Interestingly, travel distance was not 

significantly different between patients treated with and without telemedicine, although 

telemedicine patients were less likely to have travel related costs (Sinah et al. 2019). In another 

study, parents of pediatric patients reported higher satisfaction with telemedicine as compared to 

telephone consultation, although it is related to more frequent changes in therapeutic and 

diagnostic interventions (Dharmar et al., 2013). These studies reflect the ability of telemedicine 

to provide care that is equivalent to in-person care both in terms of patient satisfaction and 

clinical care outcomes. 

The literature supports the use of telemedicine for pediatric care in various care settings 

and for various acuity levels (DeSliva & Vaidya, 2021; Fiks et al., 2021; Webb et al., 2018). 

Additionally, quality of care delivered with telemedicine is comparable to traditional in-person 

care and results in similar care outcomes while providing added benefits of increased 

accessibility and cost savings. Many articles highlight the need for further research to validate 
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findings within their specific field, emphasizing the need to address field-specific gaps that still 

exist in the literature to increase use of telemedicine for pediatric care in practice.   

Pediatric Emergency Department Telemedicine 
Currently, studies of pediatric telemedicine have indicated positive impacts of the 

technology on care delivery and patient outcomes. In their study of a telepediatric cardiac critical 

care program, Lopes-Magallon et al (2015) found that patients treated with telemedicine had 

significantly lower mortality and shorter length of stay compared to those treated without the 

technology. Similarly, Dayal et al (2016) found that pediatric patients referred to intensive care 

units from hospitals with access to telemedicine experienced lower illness severity than those 

referred from hospitals without telemedicine. However, this study did not find any statistically 

significant differences in mortality or length of stay between the two groups. These findings 

indicate that use of or access to telemedicine has an impact on patient outcomes, as measured by 

mortality, illness severity, and length of stay. The findings also raise questions about the 

conditions under which telemedicine results in significant improvement in each of these 

measures and their associated processes.  

Parents’ and Caregivers’ Perceptions of Telemedicine  
Research in the field of pediatric telemedicine has shown that use of the intervention may 

be met with hesitation from parents/caregivers in some cases (Abdulhai et al., 2018; Bullock et 

al., 2017). In their study of telemedicine in pediatric rheumatology, Bullock et al. (2017) found a 

strong parental preference for face-to-face care as opposed to telemedicine. Similarly, in a study 

seeking to understand parent perspectives of a telehealth service for home-based early 

intervention for children with developmental delays, parents had a preference for face-to-face 

visits (Yang et al., 2020). In these studies, parents demonstrated this preference even though they 

noted that telemedicine allowed them to overcome the barriers of travel time and communication 
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with specialists (Bullock et al., 2017; Yang et al., 2020). The findings from these studies 

demonstrate a reluctance to accept telemedicine-based treatment that may also be present in the 

emergency-department context but, fail to explore the reasons for the reluctance. Conversely, 

there is also research indicating that parents/caregivers are generally accepting of telemedicine 

and grateful for the opportunity for their child to receive specialized care that would otherwise be 

unavailable to them. McConnochie et al. (2010) found predominately positive attitudes about the 

use of telemedicine in childcare and elementary schools. In this sample, there were low levels of 

concern regarding quality of care and confidence in care had a positive rating among the parents 

surveyed (McConnochie et al., 2010). The differences in these findings result from numerous 

factors, which likely include the care setting and sensitivity, or level of care being delivered.  

Health Professionals’ Perceptions of Telemedicine 
There are varying perceptions of the utility of telemedicine among physicians and other 

primary care providers. These positive and negative perceptions of telemedicine are likely to 

play a role in the adoption, use, and spread of telemedicine programs, therefore understanding 

them is crucial to understanding the use and uptake of telemedicine (Dharmar et al., 2013; 

Sauers-Ford et al., 2019). The Virtual Care Task Force identified four key barriers to virtual care, 

including interoperability and governance, licensure and quality of care, payment models, and 

medical education (VCTF, 2020). Interoperability and governance refer to challenges related to 

the exchange of health information through technical devices (VCTF, 2020). This barrier is 

inclusive of legislative, policy, and workflow factors that facilitate interoperability (VCTF, 

2020). Licensure and quality of care barriers include the differing licensing and registration 

requirements for physicians across Canada, as well as ensuring that standards for high-quality 

care are met (VCTF, 2020). The payment model barrier is closely related to licensure and 

reflects the challenges of receiving payment for telemedicine-based care delivery (VCTF, 2020). 
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Lastly, medical education relates to the barrier of training medical students and practicing 

physicians to use virtual care technology and adequately deliver care through these mediums 

(VCTF, 2020). These barriers are reflected and expanded upon through health care professionals’ 

perceptions of telemedicine captured in the literature. 

In a study examining the acceptability, usability, and effectiveness of emergency 

pediatric telemedicine, Sauers-Ford et al (2019) used in-depth interviews to understand care 

provider perceptions of telemedicine. Sauers-Ford et al (2019) noted that uptake of telemedicine 

has been slow, despite studies demonstrating its usefulness in numerous medical settings. It was 

found that in order to increase uptake, health care provider biases about the technology must first 

be identified and addressed (Sauers-Ford et al, 2019). Examples of negative beliefs about 

telemedicine that were shared in this study include the idea that it is too time consuming, the 

technology is frustrating to use, and using telemedicine did not change care plans (Sauers-Ford et 

al, 2019). These biases co-exited with and overshadowed benefits of the technology that were 

acknowledged by care providers (Sauers-Ford et al, 2019).  

 Although negative biases toward telemedicine exist, there are also positive perceptions 

(Dharmar et al., 2013; Justo et al., 2004; Sauers-Ford, 2019). In their study of critical care 

telemedicine in rural EDs, Dharmar et al (2013) found that physicians rated quality of care to be 

higher for patients treated with telemedicine, as compared to those who received telephone 

consultation. Differences also exist across provider groups, as demonstrated through a needs 

assessment of rural and academic or urban care providers (Oest et al., 2020). It was found that 

academic providers view telemedicine as more valuable than do rural providers, which might 

have implications for utilization (Oest et al., 2020). Although the proposed study does not 
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include rural care providers, there may be differing attitudes between the community hospital-

based and academic hospital-based practitioners that influence perceptions of the technology. 

Taken altogether, the findings from these studies indicate that there are underlying 

attitudes and assumptions about telemedicine that may hinder its use and acceptance. Past 

experiences with telemedicine and care settings have both been shown to influence perceptions 

of telemedicine (Oest et al., 2020; Sauer-Ford et al., 2019).  

This review identified three major gaps in the literature that were addressed by the 

current study. The first was to provide an evaluation of an emergency pediatric telemedicine 

program in a Canadian context. The second was to consider multiple components of care quality 

and experience within a single program. Finally, the third was to use a qualitative approach to 

explore parent/caregiver and health physician perceptions of care using telemedicine. The current 

study explored these gaps in the literature with the goal of advancing clinical application and 

scientific knowledge in the field of ED telemedicine.  Thus, the current study addressed a gap in 

the literature by seeking to understand the experience of health care providers as they relate to 

observed patient outcomes. This allowed health care provider perceptions of telemedicine to be 

contextualized within the care setting as well as be seen alongside the observed outcomes of 

employing a telemedicine program. In addition to this, parents’/caregivers’ perceptions of 

telemedicine were examined. The study has the potential to help clinicians and decision-makers 

better address the concerns of parents/caregivers, by understanding their experiences. This 

provides an opportunity to enhance parents’/caregivers’ interactions and experiences with 

telemedicine through the development of guidelines. In a broader application, the knowledge 

gained from this study may improve the healthcare provider experience as well as inform the 

way in which hospital systems structure and introduce telemedicine to their families.  
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Study Objectives  
This study evaluated the perceived effectiveness of a telemedicine program (Peds-

TECH) in delivering care to critically ill pediatric patients in the ED by addressing both 

parents/caregivers and physicians. First, this study aimed to explore care provider perceptions 

about using telemedicine and their experience of telemedicine utilization in ED, as well as to 

identify potential barriers and facilitators of use of the Peds-TECH program. Additionally, the 

study aimed to understand parents/caregivers experiences with telemedicine in the ED.  

Research Question 
The research questions were: 

1. What are physicians’ perceptions of care delivery through telemedicine? 

a. What are the barriers and facilitators to telemedicine utilization? 

2. What are parents’/caregivers’’ experiences of their child receiving care through 

telemedicine? 
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Chapter 3: Research Design 
Chapter three will discuss the research design of the current study. The paradigm, methodology, 

potential transferability, data collection and analysis methods are described, as well as methods 

for maintaining trustworthiness and authenticity. 

Paradigm 
This study employed a constructivist-interpretivist epistemology and paradigm. The 

chosen approach allowed for exploration of the perceptions and experiences of participants, with 

an emphasis on the lived experiences of individuals in constructing the meanings and realities of 

their experiences (Sladdin et al., 2018; Weaver & Olson, 2006). This differs from the current 

literature pertaining to perceptions of care which focuses primarily on clinical outcomes resulting 

from the use of telemedicine, with the user experience taking a secondary role (Dayal et al., 

2016; Sinah, 2019; Webb et al., 2019). Following this paradigm allowed for a deep 

understanding of experience, context, and the resulting meanings created from them (Sladdin et 

al., 2018; Weaver & Olson, 2006).  In addition to this, a positivist approach was used to examine 

data from the surveys. The positivist approach centers on the ability to explain and predict 

occurrences in the social world through regularities and causal relationships between its elements 

(Su, 2018). This quantitative paradigm was used to complement the qualitative aspects of the 

proposed study by informing the direction of inquiry (Su, 2018).  The qualitative and quantitative 

components of this study were conducted independently, such that the paradigms were not in 

opposition during data collection and initial analysis. 
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Methodological Approach 
This study was primarily qualitative in nature and employed a sequential explanatory 

mixed-methods design to examine the topic of study. This design allowed an examination of the 

perceptions and experiences of parents/caregivers and health physicians following their 

interaction with the Peds-TECH program. Sequential explanatory mixed-methods refers to a 

research design in which the use of one method precedes the use of the other (Cameron, 2009; 

Schoonenboom & Johnson, 2017). The “explanatory” aspect refers to the use of quantitative 

methods followed by qualitative methods to explain the results of the first method, in accordance 

with the typology developed by Creswell & Plano-Clark (Cameron, 2009; Schoonenboom & 

Johnson, 2017).  

The primary purposes of employing sequential explanatory mixed-methods design in this 

study were the development and triangulation of findings. Development refers to the use of the 

findings from one method to inform the other - data collected from surveys informed the 

questions asked during semi-structured interviews, particularly with care physician participants 

(Schoonenboom & Johnson, 2017). Additionally, findings were triangulated by using multiple 

methods to examine the same phenomenon, including a survey and interviews with two groups 

of participants experiencing the same events (Cameron, 2009). In accordance with this 

methodological approach, the quantitative data was collected and analyzed before the qualitative 

data. As such, the direction of qualitative inquiry in care provider interviews was dependent on 

the results of the survey (Schoonenboom & Johnson, 2017). Both qualitative and quantitative 

methods primarily converged at the results point of integration – this is where the “mixing” 

occurred (Schoonenboom & Johnson, 2017). When writing the results of one component, the 

results of the other were integrated, allowing both to be considered together when interpreting 

findings (Demir & Pismek, 2018; Schoonenboom & Johnson, 2017).  
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Figure 1: The process of sequential explanatory mixed methods design, adapted from 

Demir & Psimek (2018).  

Reflexive thematic analysis (TA) is  described as suitable for supporting analysis of the 

factors that influence perspectives of a given phenomenon, as well as the patterns of behaviour 

that accompany them (Braun et al., 2016; Braun & Clarke, 2020b). This aligned with the aim of 

the current study. Reflexive TA fits within the constructivist-interpretivist paradigm from which 

this study is being approached. It embraces an interpretive and reflexive analytic process wherein 

coding is open and organic and themes are the outcome of analysis (Braun & Clarke, 2020b). A 

distinguishing feature of reflexive TA among other approaches to TA is that it involves later 

theme development, themes are generated by the researcher through their engagement with the 

data, and theme development is a recursive process resulting in themes that unite latent meanings 

in the data (Braun & Clarke, 2020a). Reflexive TA differs from other forms of TA in its 

theoretical flexibility: it is described as “fully embracing qualitative research values” which align 

with the chosen paradigm unlike codebook and coding reliability TA which are grounded in neo-

positivist and realist approaches that do not align with the research project (Braun & Clarke, 

2020a). In both codebook and coding reliability TA the coding process is conducted with the 
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application of a coding frame by multiple coders, thus conceptualizing a high level of agreement 

between coders as evidence of reliable coding (Braun & Clarke, 2020a). These methods 

represent a “small q” approach to qualitative research that seek to provide objective and 

generalizable results, rather than acknowledging the subjective nature of the experiences of 

individual research participants and providing results that are transferrable to relevant contexts 

(Braun & Clarke, 2020a). The latter approach is more readily applied in reflexive TA and aligns 

with the constructivist-interpretivist paradigm (Weaver & Olson, 2006; Sladdin et al., 2018; Paul 

& McDaniel, 2016).  

Analytic Procedures 
Theoretical Perspectives  

Reflexive TA is considered less rigid than other approaches to TA but, requires active 

choices about how to engage with the data (Braun et al., 2016). The first major choice was 

regarding adopting a semantic and/or latent focus toward the meanings expressed in the data 

(Braun et al., 2016). Although this is not an either/or choice, the researcher will primarily 

engaged with the latent content present in the data to develop themes pertaining to the meanings 

that underlie what was being expressed by participants. 

 The second choice was regarding coding and theme development in terms of an 

inductive and/or deductive approach (Braun et al., 2016). Coding and theme development was 

approached inductively, developing the themes and codes based on what was present in the data 

rather than being driven by themes that exist in the literature (Braun et al., 2016). As such, 

themes and codes were not made to fit into a pre-existing framework but resulted from the data 

itself (Braun et al., 2016). Throughout the stages of analysis there were times when a more 

deductive approach was taken, such as when looking at the “big picture” of the themes identified 

and determining how they are situated in the existing literature.  
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The final choice identified by Braun et al. (2016) was regarding the theoretical 

framework, epistemological, or ontological perspective from which to approach the data. As 

noted above, reflexive TA was applied through a constructivist paradigm and relativist ontology. 

These perspectives accept that the reality of an event is subjective and that one cannot separate 

an objective reality from the person experiencing and labeling it (i.e., the research participant) 

(Ponterotto, 2005). This perspective was relevant to the proposed research because the 

experience of each participant varied based on how the intersectionality of their social positions 

influenced their interactions with telemedicine. The chosen paradigm allowed the research to 

explore how meaning is constructed by participants as well as how individual experiences are 

related to observed outcomes of the Peds- TECH program (Weaver & Olson, 2006; Sladdin, 

Chaboyer, & Ball, 2018).  

Participants 
Quantitative Component  

The study population consisted of ED physicians from NH and MCH. Participants were 

contacted via email and invited to complete a survey following their interaction with 

telemedicine. The inclusion criteria included being a physician at a NH ED or at MCH and 

having directly interacted with the telemedicine system at least once (i.e. either placing the call 

or providing consultation). Exclusion criteria was limited to individuals who were unable to 

communicate in English. Due to the time constraints of a thesis project it was not feasible to 

provide an experienced translator and transcriber for interviews in other languages. Surveys that 

were incomplete (i.e. consent was not given as indicated by a blank survey) were excluded. 

There were no other exclusion criteria. 

Qualitative Component  
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Physician participants were contacted via email and invited to participate in the study. 

Initially invitations were sent to 15 physicians based on frequency and recency of interaction 

with Peds-TECH. This resulted in two scheduled interviews within one month, both from MCH 

physicians. Following this initial recruitment effort an invitation was sent to all NH physicians 

that had interacted with Peds-TECH (n=22). A reminder about the invitation for study 

participation was also sent by the chief of emergency medicine. This secondary recruitment 

effort was aimed at increasing representation from MCH and NH within the participant 

population and resulted in an additional 13 responses. Due to time constraints, no further 

recruitment efforts were made.  

Parents/caregivers of children treated within the 6 months prior to July 2021 were 

contacted by a designate affiliated with NH. Following a low response rate (n=3) this was 

expanded to all parents/caregivers of children that had been treated at the time of recruitment 

(approximately 40). The designate introduced the study, provided consent forms, and received 

verbal consent to be contacted by the researcher. One week following initial contact through the 

designate, the researcher contacted parents/caregivers by email to provide them an opportunity to 

ask questions about the study as well as to schedule an interview time. Of the 40 participants 

contacted, 16 responded and consented to be contacted by the researcher. Three participants were 

unable to attend their scheduled interview and did not respond to requests to reschedule. 

Inclusion criteria included having interacted with the telemedicine system as least once and 

being able to communicate in English. There were no other exclusion criteria. 
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Data Collection 
Quantitative Component  

Quantitative data was collected through an online survey provided to physicians who 

have interacted with Peds-TECH, either by receiving or providing consultation. It has been 

established that physicians are a difficult population to engage as research participants (Snadden, 

et al., 2019). Barriers to recruitment exist throughout the recruitment process and include factors 

such as scheduling participants for data collection, time restrictions, and developing credibility 

(Hysong et al., 2013). For these reasons, physicians were initially engaged through an online 

survey. The survey was quick to complete (approximately 5-10 minutes) and sent directly to 

physicians by the researcher through email within 1 week of their interaction with Peds-TECH. 

Access to email addresses of NH and MCH emergency physicians was provided by the 

respective emergency department chiefs for the purposes of recruitment. This method created 

credibility and minimized time burden on participants, which is likely to encourage participation 

(Hysong et al., 2013). In addition to this, the survey allowed distinct thoughts from each 

telemedicine interaction to be captured, which may become blurred together when physicians are 

speaking about their broad perceptions and experiences during an interview. Physicians who 

have interacted with telemedicine were identified through completion of a case log: following 

each case, physicians completed the log by providing their name, the date, and the time of the 

case.  

The semi-structured survey questions were developed in collaboration with two ED 

physicians and included an open-ended case description, discussion of infrastructure, team 

interactions, and patient care in relation to telemedicine use. Each of these sections included 

questions on a 5-point Likert scale as well as an open-ended question. Following the analysis of 

the survey responses, an interview guide was adapted based on the emerging from the surveys. 



24 
 

This approach ensured that the physician interview questions were relevant, provided context, 

and increased the depth of the data collected through the surveys. Findings from the physician 

survey were also used to inform parent interviews as applicable. The survey can be found in 

Appendix A. 

Qualitative Component  

Physicians and parents/caregivers were invited to participate in interviews about their 

experiences with telemedicine. The content of the physician interviews was developed following 

an analysis of the survey results, as discussed in the section above. The combination of these 

approaches likely increased the rate of physician engagement and the richness of data collected 

by building credibility while initially reducing the time burden on individual participants (Hyson 

et al., 2013; Snadden et al.,2019).  

Parent/caregiver interviews discussed their experience interacting with telemedicine 

during their child’s care. Topics of discussion included perceptions of the use of technology, if 

and how they were engaged during the care process, and aspects of the interactions that could 

have been improved. Interview questions were developed in collaboration with an experienced 

emergency department physician and were piloted with an experienced nurse. All interviews 

were conducted and recorded through Microsoft Teams. The interview guides for both 

physicians and parents/caregivers can be found in Appendix B. 

Data Analysis  
Quantitative Component  

The survey was used as the initial means of evaluating the perceived effectiveness of 

Peds-TECH, targeting the categories of Infrastructure, Interactions, and Patient Care. Within 

Infrastructure, participants were asked to state their level of agreement with statements related to 

the functioning of the technological equipment. Statements in Interactions were related to the 
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collaborative and communication aspects of the program. Statements within Patient Care were 

related to the care process related to patient outcomes and clinical context. Each section of the 

survey had a five-point Likert scale response ranging from strongly disagree to strongly agree. 

The survey was reliable as noted by a Cronbach’s alpha value of 0.928, denoting a high level of 

internal consistency (Sürücü, L. & Maslakçı, 2020).  Quantitative data, specifically the Likert 

scale data, were analyzed using descriptive statistics by way of frequency, mean, and standard 

deviation (Boone &Boone, 2012). In accordance with Boone and Boone (2012) mean was 

chosen as the measure of central tendency because the survey employed Likert scales, which are 

groups of Likert-type questions considered together to provide a measure of attitude on a single 

trait. Unlike Likert-type questions, Likert scales are treated as interval data thus supporting the 

use of mean as a measure of central tendency rather than mean or mode (Boone & Boone, 2012).  

Additionally, the Pearson correlation coefficient was calculated within the SPSS program 

(Version 28.0.1.0) to measure the strength and direction of the linear relationship between 

infrastructure and patient care sections on the Likert scale. Correlation coefficient (r) values 

between 0.5 and 0.7 with a significance at α = 0.05 indicated moderate correlation and ‘r’ values 

> 0.71 indicated strong correlation between variables. Open-ended questions within the surveys 

were analyzed using coding and theme development as described below.  

Qualitative Component  

The six-phase analytic process that accompanies reflexive TA suggested by Braun and 

Clarke was followed (2020b). Qualitative analysis was conducted in NVivo. The first phase was 

familiarization, which involved transcribing, reading, and re-reading interview data in order to 

become immersed in the data. Interviews were transcribed as soon as possible after each 

interview took place. Following this, the data was be read analytically, and notes were taken in a 
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research journal with the purpose of looking for ideas or patterns that may help address the 

research questions (Braun et al., 2016). Throughout the familiarization phase my reflexivity 

statement was reflected on, to keep my positionality and subjectivities at the forefront of my 

mind while engaging with the data. By being aware of my subjectivities I will be more aware of 

how my assumptions may influence the way I understand and interact with the data.  

Following familiarization, coding and theme development was conducted. During these 

phases, the focus was on reducing the data by applying codes to meaningful units of text within 

each transcript (Braun et al., 2016). As previously noted, inductive open coding was used (Braun 

& Clarke, 2020b). Following this, themes were developed from the codes identified in the data. 

The process of theme development required review, clustering, and organization of previously 

identified codes (Braun et al., 2016; Braun & Clarke, 2020b). The next stages of the analytic 

process involved refining and naming themes (Braun & Clarke, 2020b). Throughout these stages 

the codes and dataset were reviewed to ensure that the data were accurately represented, that 

themes meaningfully addressed the research questions, and that there were clear connections and 

boundaries within and between themes (Braun et al., 2016). The names of themes were kept 

close to the data, either reflecting statements made by the participants or the interpretation of 

participant statements rather than existing themes in the literature. The final phase of the analytic 

process was writing and representing the findings and interpretations. Analysis was an iterative 

process, requiring a return to and revision of preliminary stages as the analytic process moved 

forward.  

Quality and Rigor  
Within a constructivist-interpretivist paradigm, rigor is assessed through the concepts of 

trustworthiness and authenticity (Shannon & Hambacher, 2014). In order to establish 

trustworthiness in the study, credibility was built through prolonged engagement with the clinical 
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telemedicine initiative, conducting negative case analysis, doing peer debriefing with my 

supervisor, as well as triangulating methods and sources of data (Morse, 2018). Additionally, a 

reflexive journal was maintained including notes about the research process, methodological 

decisions, fieldnotes from interviews, conceptual notes, and thoughts throughout the research 

process (Morse, 2018). The reflexive journal was engaged with throughout the research process 

in order to facilitate the critical self-evaluation necessary to maintain trustworthiness. 

Authenticity was established through three of the five dimensions of authenticity described by 

Lincoln and Guba, namely fairness, ontological authenticity, and educational authenticity 

(Shannon & Hambacher, 2014). Fairness involved representation and assessment of all 

viewpoints, which was be done by engaging clinical stakeholders in the research process and 

prolonged engagement with the clinical telemedicine initiative (Shannon & Hambacher, 2014). 

Ontological and educational authenticity speak to the significance and intentionality of the 

research topic (Shannon & Hambacher, 2014). Both involve increased participant awareness of 

the complexity of the social environment and the viewpoints of others respectively and were 

addressed through a knowledge dissemination plan for the findings of the study (Shannon & 

Hambacher, 2014). Ontological and educational authenticity were developed through 

conversations with stakeholders as suggested by Shannon & Hambacher (2014). 

Ethics Approval 
This study was granted approval from the Brock Health Sciences Research Ethics Board – file 

number 20-318-ROY. The study was also granted approval from the Hamilton Integrated 

Research Ethics Board – study number 5849. 

Reflexivity Statement 
The process of collecting data for this study will involve a bi-directional influence from 

myself and the participants as we engage in interviews. My positionality will impact the way I 
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interact with the participants, the way the participants perceive me, and the way I interpret the 

data. I am likely to be younger than the participants that I am working with and I am not a health 

care professional. Secondly, I am not a native of the Niagara Region and have not interacted with 

Niagara Health. The combination of these factors places me as an “outsider” in relation to the 

participant population. My role as an outsider will mean that I may not be able to understand the 

care provider experience nor will I understand the experience of navigating the Niagara Health 

system, which may lead me to miss some nuances or implied content (Berger, 2015). I will make 

an effort to combat these challenges by placing the participants in the expert position as it relates 

to their experience, as well as discussing the care process with Niagara Health staff in order to 

gain an understanding of how the system is navigated. I may have difficulty formulating 

interview questions that address key components of the participants’ experiences (in their own 

language) and it may take me longer to learn the appropriate language to use about this sensitive 

topic (Berger, 2015). I will combat this challenge by engaging with telemedicine literature to 

identify key subject areas of concern for provider populations and using the literature as a basis 

for my interview questions. Additionally, I will discuss the interview questions as well as the 

language used with both my graduate supervisor and an experienced emergency pediatrician.  

My role as an outsider in combination with my age relative to the participants alters the 

researcher-participant dynamic, such that the participants will likely perceive themselves as the 

authority because they are the experts on the experience (Berger, 2015). This dynamic is likely to 

influence the information that participants feel comfortable sharing and therefore the data I 

collect. I feel that this will have a positive influence on the data, especially given that my 

outsider position may cause me to miss some subtleties of the experience, because participants 

may be more inclined to “over-explain” their experience or be more open to answering “simple” 
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questions based on the assumption that I haven’t gone through the process myself (Lumsden, 

2009). Also related to my position as an outsider, I will be able to navigate the research process 

without projecting my personal experiences onto those of my participants while giving them 

space to describe their experience with telemedicine (Berger, 2015). In addition to my 

positionality and status as it relates to my research, the topic I am engaging with is quite sensitive 

in nature. I will stress to participants that they are free to end the interview at any time or to skip 

any questions they are uncomfortable answering, keeping in mind the sensitivity of the topic I 

will be prepared to allow breaks and modify the interview guide as necessary.  

Ultimately, my positionalities and outsider status will shape the lens through which I 

interact with participants and interpret the data. By engaging with my research reflexively 

through keeping a digital journal with fieldnotes from interviews as well as notes about my 

research process and experience, I will be able to recognize and acknowledge how my 

positionalities are interacting with my research throughout the process. 
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Chapter 4: Results and Findings 
Chapter four describes the research findings with integrated results of the physician surveys and 

interviews along with parent/caregiver interviews.  

Figure 2 provides a summary of the findings from each component of the study. These findings 

are presented in detail in the sections that follow, beginning with the post-use physician survey, 

then proceeding to parent/caregiver interviews, and ending with the physician interviews.  

 

Figure 2: Summary of Findings 

 

Participant Overview 
A total of 31 participants were enrolled in the study. Physicians: Surveys were sent to 38 

physicians at the time of analysis, resulting in 11 completed surveys and response rate of 28.9% . 

Only surveys that had been completed at the time of analysis were included in the study. Out of 

29 participants invited, 15 participants were involved in the qualitative component of the study 

resulting in a response rate of 51%. Interviews varied from 12-43 minutes in length. Probes and 
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prompts were adjusted throughout the interview process based on the interviews that had been 

conducted. Throughout the sections that follow, NH will be referred to as the local hospital and 

local physicians while MCH will be the remote hospital and remote physicians. 

Parents/caregivers: Parents and caregivers were not engaged in the quantitative branch of the 

study. Five participants out of 40 invited took part in the study qualitative branch of study, 

resulting in a response rate of 12.5%. Interviews varied in length from 12- 21 minutes. Probes 

and prompts were adjusted throughout the interview process based on the interviews that had 

been conducted.  

Table 1: Participant Overview 

Data Type Number of 

Participants 

Study Site 

Niagara Health  McMaster 

Children’s 

Hospital 

Survey - Physicians 11 St. Catharines – 

1 

7 

Welland – 2 

Niagara Falls - 1 

Parent/Caregiver 

Interviews 

5 N/A N/A 

Physician 

Interviews 

15 13 2 

Total  31 17 9 

 

Physician Survey 
Infrastructure 

As seen in Table 2, the survey showed that most users responded positively on items 

related to the infrastructure of the Peds-TECH program functioning adequately to meet their 

needs. The majority of participants either agreed or strongly agreed that the quality of audio 

(90.9%) and audio (81.9%) were adequate. Video quality was most frequently discussed in the 

open-ended survey responses. In the open-ended responses, participants noted that issues 
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commonly arose from user error, such as moving the camera such that it was difficult to see what 

was being shown. As noted by one participant: “There was no real problem with the video 

quality - just that the physician on the other end kept moving the piece of paper I was trying to 

read so it wouldn't focus [P03]”. Survey responses in this section also discussed the importance 

of test calls, which improved the ability to consistently connect calls and troubleshoot in the 

event that issues arose.  

Table 2: Infrastructure  

Question Strongly 

Agree [4] 

Agree  

[3] 

Disagree 

[2] 

Strongly 

Disagree 

[1] 

Neutral 

[0] 

Mean Standard 

Deviation 

The quality of the 

audio was adequate 

4 

(36.4%) 

6 

 (54.5%) 

0  

(0%) 

1 

 (9.1%) 

0  

(0%) 

3.18 

Agree 

±2.76 

The quality of the 

video was adequate 

4 

(36.4%) 

5 

(45.5%) 

0 

 (0%) 

1  

(9.1%) 

1  

(9.1%) 

2.91  

Agree 

±2.66 

 

Interactions 

Interactions between physicians were largely positive for many respondents. Table 3 

demonstrated the most variation within the Interactions category, but continued to show 

agreement that communication between physicians was appropriate and clear. The majority of 

participants agreed or strongly agreed that there was an appropriate amount of closed-loop 

communications (72.8%). Additionally, most participants agreed or strongly agreed that 

members of the team understood their role (81.9%). Conversely, the mean reflects neutral 

attitudes regarding the amount of closed loop communications. Open-ended responses from 

participants noted that issues with communication arose from three primary areas. The first issue 

relates to misuse of the program; in these instances respondents felt a phone call was more 

appropriate than Peds-TECH. One participant noted, “In this particular case the patient was very 

stable and less unwell than what I would expect from a teleresus[itation] case. Therefore it would 
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have been just as easy to manage as a telephone call [P04]”. Second, participants expressed a 

lack of clarity about roles during the consultation and third use of masks due to COVID-19 were 

identified as causing challenges with communication. Participants stated, “Our role was very 

unclear. We were mostly observers and had to interject to get information or give suggestions. 

No one was really speaking to us directly or asking for specific guidance and it was at times 

unclear what was being given or done [P11]”. Each of these factors were further explored during 

the interviews.  

Table 3: Interactions  

Question Strongly 

Agree [4] 

Agree  

[3] 

Disagree 

[2] 

Strongly 

Disagree 

[1] 

Neutral 

[0] 

Mean Standard 

Deviation  

There was an 

appropriate amount 

of closed loop 

communications  

5 

(45.5%) 

3 

 (27.3%) 

0  

(0%) 

1  

(9.1%) 

2  

(18.2%) 

2.73  

Agree 

±2.66 

Members of the team 

understood their 

roles  

5 

(45.5%) 

4 

(36.4%) 

 

0  

(0%) 

1  

(9.1%) 

1  

(9.1%) 

3  

Agree 

±2.76 

 

 

Patient Care 

The majority of participants (63.7%) agreed that Peds-TECH was more effective than a 

phone call for delivering patient care. This result appeared to be contingent on the perception that 

Peds-TECH was used appropriately; participants who disagreed with the statement noted that 

their consultation could have been delivered by phone or that video was not necessary. For 

example, “This call was less about clinical decision making in the moment and more about 

transferring the patient to MCH.  Should have been a Criticall. [P08]”. This sentiment was 

further expressed during the interviews as influencing the perceived benefit of the service. As an 
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extension of this, participants also discussed potential issues arising from the unnecessary use of 

Peds-TECH.  

Table 4: Patient Care 

Question Strongly 

Agree [4] 

Agree [3] Disagree 

[2] 

Strongly 

Disagree 

[1] 

Neutral 

[0] 

Mean Standard 

Deviation  

The use of 

OTN was 

more 

effective 

than a 

phone call  

4 

(36.4%) 

 

3 

 (27.3%) 

2  

(18.2%) 

1  

(9.1%) 

1  

(9.1%) 

2.73 

Agree 

±2.52 

 

Correlations 

Statistically significant correlations were found across five statements in the 

Infrastructure and Patient Care section of the survey. The results indicate the functioning of the 

telemedicine machinery has a primary impact on physician’s perceptions that the service benefits 

patient care. Namely audio quality and the equipment functioning were positively correlated with 

the belief that a telemedicine approach similar to Peds-TECH would be helpful in other clinical 

situations as expected. Similarly, video quality was positively correlated with the belief that 

Peds-TECH was more effective than a phone consultation. Statements from the Interactions 

section of the survey were not shown to be significantly correlated within or between the other 

sections. 

Figures 3-5 demonstrate that the perceived utility of Peds-TECH is significantly 

correlated with expected audio-video capabilities and consistent functioning of the machinery 

supporting the program. As the level of consistent audio and video quality increases, so does the 

level of perceived utility in terms of helpfulness in other clinical situations and effectiveness as 

compared to a phone call. 
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Figure 3: Audio Quality and Helpfulness in Clinical Situations 

Note. The data displayed were from the statements “The quality of the audio was adequate” and 

“I believe that this type of telemedicine approach would be helpful in other clinical situations”. 

There were 11 pairs data points submitted, repeated responses were not displayed. r = 0.880, α = 

0.05 

 

 

Figure 4: Video Quality and Effectiveness Compared to a Phone Consult 
Note. The data displayed were from the statements “The quality of the video was adequate” and 

“The use of OTN was more effective than a phone call (e.g. direct telephone consultation)”. 

There were 11 pairs data points submitted, repeated responses were not displayed. r = 0.783, α = 

0.05 
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Figure 5: Equipment Functioning and Helpfulness in Clinical Situations  

Note. The data displayed were from the statements “The equipment functioned as expected” and 

“I believe that this type of telemedicine approach would be helpful in other clinical situations”. 

There were 11 pairs data points submitted, repeated responses were not displayed. r = 0.759, α = 

0.05 

 

 

Parent Interviews 

 Parents and caregivers of children treated through Peds-TECH took part in semi-

structured interviews to explore their perceptions of and experiences with telemedicine. The 

interviews addressed the overall care experience, thoughts about the telemedicine technology, 

how they were informed during the care process, and interactions between care providers. Five 

themes were developed: Confident in the Care Environment, Forever Grateful, The Way of the 

Future, The Experience of Being Transferred, and Trouble Connecting. 

“Confident in the Care Environment” 

The parent/caregiver experience of having their child treated with telemedicine through 

Peds-TECH was largely defined by trust in the program due to the recognized benefit of 

involving physicians from a specialized children’s hospital in their child’s care. The participants 

were all unfamiliar with the Peds-TECH program before their first interaction with it while their 
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child was critically ill. Many participants expressed that there was a point during the care process 

when they realized or were informed that their child’s condition was critical which then resulted 

in the introduction of a connection to the remote hospital; this was met with feelings of assurance 

or confidence in the care being delivered. One participant noted that “I felt very confident in 

what was happening, especially when they introduced me to what they wanted to do with the link 

with McMaster… I felt we were doing the right thing” [P0208_2021]. Parents and caregivers 

expressed trust in their care providers, citing the fact that they were being connected with 

practitioners from a children’s hospital. Confidence in Peds-TECH was expressed as trust in the 

care providers and the reputation of the organizations involved. Connection One participant said, 

“I felt more confident, ‘cause I feel comfortable … I mean it's a children center that's what they 

deal with. So it's a much more confident environment.” [P0309_2021].  The remote hospital was 

associated with expertise and experience, leading parents/caregivers to feel confident in the care 

their child was receiving.  

Along with confidence instilled from the reputation of the children’s hospital, participants 

recognized the benefits of Peds-TECH through the care interaction. Participants described being 

introduced to Peds-TECH in the emergency department, which consisted of being informed that 

the program would allow the local physician to collaborate with a remote physician using an 

audio-visual approach.  Through their own observations of the care process, parents/caregivers 

identified several perceived benefits of the program. One participant said: 

…The fact that they were able to assess my son and it was like “ok, can you just move 

the camera a little bit” and they were able to see him. And then I think they even were 

like, you know, wanted to say a quick thing to me over the video conference and I just 

felt like you know what? This is great. [P0409_2021].    
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This highlighted the importance of the collaboration among the team and the engagement 

of the parent in the process. Another participant outlined that: 

…They explain the process to us and they have the Mac team up really quickly on the 

screen. It was amazing for me to watch how the team at Mac could see everything about 

her. How her chest was rising and lowering, and all those sorts of things. And they had 

immediate response because I guess they could see through their computers what all her 

vitals were and everything else. [P0208_2021]. 

The ability of the remote physicians to visualize the patient as well as the open 

collaboration between both teams were frequently discussed by the parents as a benefit of the 

program. Witnessing these benefits had the impact of creating confidence in the program due to 

the reputation of the remote hospital as well as the responsiveness of both medical teams.  

“Forever Grateful” 

Participants expressed gratitude for the use of telemedicine in their child’s care. Gratitude 

was centred on two primary factors, the first being the connection to expertise and the second 

being the positive outcomes experienced by their child. As one participant said: 

I'm forever grateful for that technology, my son would not be here without it. And I said 

at 100% certainty he would not. I've said since the beginning, whatever you guys need 

from me to make sure that technology starts going out to like every hospital everywhere. 

[P0510_2021]. 

 This participant was thankful for the program and supportive of more children benefiting 

from this type of care process based on their own positive experiences.  Participants were aware 

that Peds-TECH allowed them to be connected to specialist pediatric care in a way that was 

unique and appreciated the collaborative approach of the program. They regularly noted that 
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MCH is “the kid’s hospital”, “this is what they do”, or that they “had doctors from [NH and 

MCH] all focused on caring for my child”.  

Access to more physicians and those in a specialized children’s hospital impacted the 

participant’s perceptions of the program. The outcome of the care experience also had an impact 

on expressions of gratitude. None of the participants interviewed communicated any adverse 

events or outcomes as a result of their child’s treatment through Peds-TECH. Participants 

expressed that they were grateful for or happy with the program because of the outcomes for 

their child. For example, one participant said: 

So for me I felt like it was reassuring to see that there were a number of pediatricians 

consulting together to try to determine the best care for my child, and for me that was 

uhm, it was reassuring. So I appreciated that. [P0409_2021]. 

“The Way of the Future” 

When asked to comment on significant aspects of their experience, participants expressed 

a desire that Peds-TECH continues to be used or even be expanded to other locations. Having a 

positive experience themselves led participants to believe that the program positively impacts 

care outcomes and should be used. One participant said, “I think this is the way of the future and 

I really think this is a positive thing for [this area] to have that sort of link [P0208_2021]” and 

another noted: 

I didn't know that this was a thing that they could do where they bring in … people over 

video to get help, so I think it's really great. So if whatever you guys are doing can add it 

in more venues, I think that's wonderful. [P0309_2021]. 

Interest in expanded use of this technology was expressed by all but one participant, who did not 

discuss Peds-TECH as a significant part of their care experience. For this participant, they 
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received care during the early stages of the pandemic and were struck by the lack of help they 

received when their child vomited while waiting in the emergency department. Navigating 

managing a sick child while trying to get themselves cleaned up with no help from the staff in 

the emergency department was discussed as a central aspect of the participant’s care experience, 

while the use of telemedicine took a backseat to their concern for their child and their own 

physical discomfort. This participant was the only one that made no comments on the 

continuation of or further use of the program, nor did they make comments that opposed such 

action. For participants who viewed Peds-TECH as a distinct or significant aspect of the care 

process, there was a desire to see the program be used and expanded.  

“The Experience of Being Transferred”  

 All children of the parents/caregivers interviewed were transferred to the remote hospital 

from a local hospital site following their experience with Peds-TECH. As is often the case, the 

patients received initial treatment and were stabilized using Peds-TECH but still required a level 

of care that was more readily delivered at a children’s hospital. For some participants, Peds-

TECH was perceived as aiding the transfer of care between sites, because the providers were 

already familiar with the patient upon their arrival at the remote hospital. This was discussed 

distinctly from the other observed benefits of the program, as it was experienced after the 

telemedicine interaction. Discussing their experience one participant said, “I thought [Peds-

TECH] was actually kind of really cool that they could do that, but now we were being 

transferred but those doctors have already seen him, they know what's going on, they know who 

I am …”. [P0510_2021]. Another participant noted: 

 

And then they explained like the drive to the airport or to the helipad, whatever, and then, 

they talked about the oxygen. And then eventually a team came to bring him to McMaster 
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by ambulance. But it just, it felt like it was a good experience because they had that 

[program].[P0409_2021]. 

 

By connecting with the team at the remote hospital before arriving at the hospital, there 

was a sense of familiarity and confidence in the entire trajectory of the care especially in that 

important transition of care between sites. 

“Trouble Connecting” 

Only one of the five participants interviewed expressed concerns with the use of Peds-

TECH in their child’s care. Although this happened in only one case, the issue may impact other 

families that receive care through the program and serves as valuable learning.  The concern 

resulted from technical issues connecting the audio and visual elements of the telemedicine 

during the Peds-TECH interaction. The participant described their experience as follows, “The 

only thing that was a little bit of a concern was when we were at the Welland hospital. Initially 

when they were trying to connect they were having trouble. So they weren't able to connect, so 

could tell some frustration with some of the tech … they couldn't get the video up and running, 

and then when they did it was like the audio wasn't there…”. [P0409_2021]. In this case concern 

stemmed from uncertainty about whether the program would function as it should while 

troubleshooting was also occurring.  

Ultimately, this experience did not negatively impact the participant’s perception of Peds-

TECH. When comparing their two separate experiences with telemedicine- the first with trouble 

connecting and the second without- the participant said: 

For me it was like a better experience at the St. Catharines location. Just because the 

video was working so there wasn't that moment of the doctor like, ‘ok, we gotta see the 
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patient’. If anything, it was like ‘ok, if I was impressed before now I'm really impressed’.  

[P0409_2021]. 

The condition that a connection was eventually made during the troubleshooting and that 

the physicians and nurses remained calm allowed the participant to have a positive experience 

with the program despite initial concerns.  

Physician Interviews 
Physicians from both local and remote hospital sites took part in semi-structured interviews that 

explored their experiences with telemedicine. The number of physicians who participated in both 

surveys and interviews was not captured because each survey was completed anonymously.  The 

interviews addressed the topics of technology, perception of care, leadership, teamwork, and 

collaboration, as well as overall experience. Participants expressed largely positive perceptions 

of the Peds-TECH programs, which are discussed in the five themes described below.  Figure 6 

provides a joint display of the results from the physician survey and interviews. 

 

Figure 6: Joint Display of Qualitative and Quantitative Results from Physicians  
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“Support and Validation” 

 Support provided by using Peds-TECH was one of the most valuable aspects of the 

program for participants. In their use of the service, participants from the local hospital sites 

were validated through their collaboration with participants from the remote hospital, citing their 

greater experience with pediatric emergencies. As one participant said,  

From the video teleconferencing experience was quite validating, helpful. I cannot stress 

that enough, to have colleagues present in a resuscitation and give live feedback with 

regards to what's occurred and what needs to continue or what should not continue. And 

that was very important in that particular case because it was a very difficult case and it 

was certainly validating … concept to say we've done all that we could do, and then we 

had a not permission but … support to stop. [P0912_2021]. 

 Often times participants from the local sites do not receive procedural guidance through 

the program but benefit from the support, validation, or second-opinion provided by the 

participants at the remote hospital via their confirmation that the appropriate services were 

provided. Another participant noted that: 

 I think that like even with the seizures right, like sometimes like when you're describing, 

like these repetitive movements, right like sometimes in kids, they're not as like they're 

very subtle. Right, so … I haven't seen this before … A specialist, they've seen that 

pattern before. They understand what's going on right, versus when you haven't 

confronted that before or it kind of looks subtle, looks repetitive and you're questioning 

what is this movement? [P1901_2022]. 
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Mutual respect among colleagues and employing team approach, rather than a top-down 

approach of giving and receiving orders maintains positive and supportive interactions while 

using Peds-TECH.  

“Team Effort” 

The stated purpose of the Peds-TECH program was to ensure that patients could be 

stabilized and supported when they required life-saving care. Participants agreed that the 

program was serving this purpose due to the collaboration between physicians. The collaboration 

extended past support and validation, and included providing suggestions for medication dosing, 

tests to conduct, and alternative methods to approach care. In this way, Peds-TECH was able to 

optimize resuscitation by virtually increasing the number of available physicians who were part 

of the care. One participant described their experience as follows: 

So 'cause sometimes that can get lost in the heat of the moment where you're focusing on 

maybe a specific aspect. Like if you're working … on the airway piece, you know it's 

helpful to have someone else like kind of go through systematically … what else we need 

to consider. You know we would be able to do this ourselves, but I think … it's just 

helpful to have like just another set of- it's a sort of like a couple brains out there just kind 

of also doing that for you. Ultimately it's a team effort, right? Like there's procedural 

aspects and there's like the intellectual aspect that when it comes to managing a case. And 

what's challenging overnight is you're just one person and you're trying to like manage 

the procedural and kind of overview differential aspect[s], and it's often helpful to 

delegate, and that's what's helpful when you have more than one staff where you can 

maybe manage the procedural aspect and then the other stuff. [P1901_2022]. 
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These collaborations were augmented by the rapid access provided by Peds-TECH. Unlike other 

consultation services used, Peds-TECH allowed participants to rapidly connect within minutes. 

This was seen as an advantage of the program as it saved time and allowed timely access when 

support was needed.  

“Providing Visual Perspective” 

In comparison to a telephone call, a majority of participants revealed that the visual 

aspect was the main benefit of the program. The ability of the remote physicians to see the 

patients facilitated the process of providing recommendations for care and aided communication 

during the resuscitation process. Participants from the remote hospital found that use of Peds-

TECH allowed them to understand the patients’ condition without the need to interpret based on 

a verbal description alone, observe the procedure being conducted by the local physicians, and 

plan for the care of the patient upon arrival to their site. One participant said: 

I found that it's very helpful for us to have a clearer video communication, uhm prior to 

the patient arriving at our hospital … I think it allows us to, number one, immediately 

manage the situation whatever the child is experiencing, but also more than that let us 

plan for the child's arrival and eventual disposition. Whether that is going to be coming to 

us in the emergency department or potentially going into the ICU. [P0712_2021]. 

The visual aspect of the program also benefitted the local physicians’ communication by 

reducing the need to describe vital signs and the disposition of the patient in terms of changes in 

colour, crying, and other physical characteristics. The visual component of the program 

communicated the level of urgency and changes in the disposition of the patient without a need 

for continual description. Minimizing the need for continually asking and providing vital signs 
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gave participants from both sites more time to discuss other aspects of care. As stated by one 

participant: 

I found that with a telephone experience I had to repeat the same information a few times 

in order for the team to kind of grasp the level of acuity that I was trying to kind of lay 

and explain to them, or paint that picture. With a video it was quite apparent the level of 

acuity and the level of urgency that we were dealing with and so I found that the 

experience was much more smooth. [P0912_2021]. 

The visual aspect of telemedicine allowed for clear communication between teams. For 

local physicians it allowed them to be better understood and feel that they were “on the same 

page” as the remote physicians when discussing the patient, especially when it came to 

communicating the acuity of the patient. 

“Institutional Understanding”  

Participants consistently discussed the resources available to them in the context of their 

broader experiences with telemedicine. Participants from the local hospital discussed limitations 

in personnel and specialized equipment that often require them to prioritize when managing a 

resuscitation. One participant said: 

We don't have like 6 nurses to be able to prepare like several different antibiotics and 

processors and it's just not going to happen immediately, right? It's gonna happen really 

slowly so maybe you know saying “okay, if you can get this in this, these are the 

priorities and this and this would be nice but not necessarily a priority”. So I think for me 

the physicians have been understanding for the most part and they’re understanding of 

when we kind of like fall short of their wish list of stuff. But my colleagues like this is 

not me directly, I think they've had issues where they're not as understanding or they're 
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not as aware of like the expertise level amongst nursing staff regarding like IV line access 

or certain things… [P1901_2022]. 

Participants often felt as if they were unable to conduct all suggested testing while 

continuing to manage the patient. A perceived lack of knowledge about available resources from 

the remote physicians contributed to concerns about the ability to complete all suggested 

procedures and led to some strain on the interaction. This was highlighted in comments such as: 

And to be honest, what I actually want from the service is them to help with dosing of 

medications. Just because when you're in a resuscitation situation, I don't always- especially 

with Covid- we don't always have the nurses like the McMaster pediatric team. They've got 

a pharmacist there. They have a zillion nurses. They have so much more services available 

and we have so little compared to them. [P1801_2022]. 

And then we have a lot of, you know, inexperienced staff so and they you know, I think it's 

trying times right now we're like some of them are still going through training, but they're 

also like working, so it's it's very hard. Like meet the expectations sometimes. Like have the 

expertise level of pediatric center yeah. [P1901_2022]. 

 It was outlined in the interviews that it is necessary for the physicians to establish a 

common understanding of the resources currently available as this will directly impact how care 

is delivered, particularly in cases that occur overnight when there is only one physician and few 

nurses available. Participants from both the local and remote hospitals expressed concern about 

the potential for Peds-TECH to become time-consuming. Although this was not the experience 

of most participants, it was a commonly shared concern that centred primarily on the availability 

of personnel to manage patients while the interaction was ongoing. As described by one 

participant: 



48 
 

[The program impacted patient care and outcomes] Positively for the patients over there. 

Unfortunately, sometimes negatively for the patients at my site … Well, it takes me out 

right? So during that time that I'm helping the patient in the other site, I'm not seeing 

patients at my site … And that negatively impacts the care I’m providing at my site. 

[P0612_2021]. 

The lack of open communication about resources underpinned the interactions between 

providers. Availability of staff was a common concern for both local and remote hospitals 

although there was a perception that the remote hospital had many more resources and may in 

turn lack understanding about the practicalities within the local hospital.  

“Communicating Expectations” 

 One participant reported a very negative encounter with Peds-TECH, which they 

described as an “epic disaster”. Although the technology itself worked without issues throughout 

the encounter, the communication and collaboration with the other team was unfavorable in the 

view of the participant. Collaboration during this encounter was described as condescending and 

was defined by a lack of understanding and respectful communication. In addition to this the 

participant did not receive the type of support they asked for or expected from the service. The 

participant describes their experience as follows:  

All I had was two nurses and myself in the room and the nurses were asking me about 

dosing. The OTN people were asking questions about the patient and then the ICU doc 

abruptly interrupted and was like “doctor you need to learn how to delegate”, in the 

middle of the resuscitation. Uh, yeah it was very rude and it was a very challenging case. 

It's actually made me second guess it whether I want to involve the service anymore 

when I resuscitate my pediatric patients. [P1801_2022]. 
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    .  .  .  

Everything we did was just wrong and it was just an awful experience. So last time it 

just, like I mentioned, they were second guessing constantly [what] we're doing. They 

didn't want us to use to use our own transportation, wanted us to wait for hours? They 

interrupted us multiple times and it's not like I'm doing anything unsafe … it was sad 

when they told me that in front of every- sort of yelling I need to learn to delegate, while 

my nurses and I are trying to manage the sick patient and they're not helping with what 

I'm asking them for. I'm asking for doses [they] were telling me like, “you should give 

this” and I'm like okay give me a dose and I will give it. “You should give it now”, and 

I'm like I need a dose for this child … And calling me afterwards multiple times after the 

patient has already stabilized and intubated, to ask me to give updated vitals like every 10 

minutes. And it was so unbelievably frustrating, yeah. [P1801_2022]. 

The participant who had this experience previously had two encounters with telemedicine 

that were positive in nature, and yet with this recent experience stated that they would hesitate to 

use telemedicine in the future. The participant expanded on this stating that they would use the 

service only when absolutely necessary, such as in situations in which there is a case they were 

struggling to manage. This sentiment was not shared by any of the other participants, 

highlighting the importance of cordial communication, a supportive environment, and 

collaboration that serves both sites. Collaboration and support are two of the major benefits of 

Peds-TECH, a positive experience of these practices is necessary for continued willingness to 

engage with the program. 
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Chapter 5: Discussion 
This chapter will address the research questions, provide an interpretation of findings, discuss the 

findings of the current study in the context of telemedicine literature, and describe areas of 

convergence and divergence with the literature. 

Interpretation of Findings 
Physicians  

Physicians had an overwhelmingly positive perception of the Peds-TECH program. It 

was noted that the program had particular benefit because of its application in a pediatric patient 

population. In the pediatric population, visualization of the patient is especially important 

because patients are often unable to communicate how they feel and are prone to deteriorating 

more quickly than their adult counterparts (Lambert et al., 2017). It was widely recognized that 

for this specific population the ability to see the patient and how they were responding to 

procedures provided substantial benefit to the consultation that was given and received. 

Additionally, the visual component improved the efficiency of communication by reducing the 

amount of time spent asking for and providing updates on visual cues and vital signs. This 

resulted in more time spent discussing other aspects of care and provided perspective of the 

patients’ condition that could not be achieved without visualization. 

Physicians at the local sites discussed Peds-TECH as a source of support and validation 

during difficult cases. It provided a means of rapid connection to their peers. Receiving 

confirmation that appropriate care was provided and direction regarding pediatric-specific 

techniques were central in diminishing self-doubts or second-guessing experienced by physicians 

with less exposure to critically ill pediatric patients. The consultation provided a sense of 

partnership, particularly for physicians who were working alone during the time of their call 
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(e.g., during an overnight shift as the only physician on the case), further contributing to the 

perception that the program is supportive.  

Barriers and facilitators had a minimal impact on willingness to utilize Peds-TECH, 

rather presented as factors that impacted the quality and effectiveness of each experience with 

the program. Lack of institutional understanding and lack of understanding about expectations 

for the consultation were barriers to optimal experiences and future use of the program. 

Institutional understanding specifically related to factors such as availability of resources, 

including number of nursing staff, skill level, equipment, and competing demands within the 

emergency department. Expectations for the consultation related to understanding of roles during 

the consultation. For example, if it was stated that the local physician required support in 

selecting an appropriate medication dose the remote physician would fill that role, rather 

providing support that was not needed. In this example if the remote physician took on the more 

directive role of recommending medications, expectations of the consultation would not be met. 

Therefore, it is important that the local physicians communicate the type of support role they 

require. Expectations for the consultation also related to the appropriate level of acuity for a 

Peds-TECH consultation and time spent on a call. Misalignment in these areas resulted in 

hesitations for future use of Peds-TECH due to concerns about the program not meeting needs or 

creating a burden within the emergency department due to time spent. Clear and respectful 

communication were key facilitators of the telemedicine process. This was defined by 

streamlined exchange of information through identifying one person at the remote site to provide 

recommendations and directing all recommendations to the local physician (e.g., not having both 

a resident and specialist provide recommendations and not directing orders to nurses). 

Streamlined interactions between colleagues allowed them to collaborate with one another, rather 
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than resulting in top-down delivery of orders. Adhering to this method, physicians continued to 

feel supported and understood even in the face of clinical disagreement.  

Parents/Caregivers 

Parents and caregivers expressed acceptance of and gratitude for Peds-TECH. Upon 

recognition of the severity of their children’s conditions, parents/caregivers expressed gratitude 

for the opportunity to be immediately connected to specialized care without hesitation about the 

use of Peds-TECH. This was largely due to the reputation of the remote hospital as the leading 

children’s hospital in the region, which reflected a pre-established sense of trust within the 

parents/caregivers. Parents/caregivers did not express concerns about the care delivered through 

the program owing to the sense that use of Peds-TECH was a routine method of care delivery 

and the confidence of the local physicians..  

For many parents/caregivers Peds-TECH was not a described as a central component of 

their care experience. Focus was on the care that was being given but not on the means of 

delivery. In spite of this, parents/caregivers independently recognized benefits of Peds-TECH as 

it related to their child’s ability to quickly be seen by specialists. A related benefit identified by 

parents/caregivers was that upon their transfer to the remote hospital the medical team was 

already familiar with their child. The perceptions of parents regarding use of Peds-TECH were 

initially influenced by their existing trust in the local and remote hospitals, followed by the 

observations and outcomes of their first-hand experience.  

Convergence and Divergence from the Literature 
The literature largely supports use of telemedicine as a feasible and effective method to deliver 

care, but application and extent of use in different settings necessitates specialty-specific studies 

(Dayal et al., 2016; Lopes-Magallon et al., 2015). Gaps that remain in the literature are: 1) 

evaluation of an emergency pediatric telemedicine program in a Canadian context, 2) 
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consideration of multiple components of care and experience within a single program, and 3) 

qualitative exploration of parent/caregiver and physician perceptions of care when using 

telemedicine; all of which were addressed in the current study 

Physician Perceptions  

Interoperability and governance, licensure and quality of care, payment models, and 

medical education were identified as key barriers to telemedicine in the literature (VCTF, 2020). 

These barriers were not reflected by participants in the current study, but it is noted that they are 

largely directed at the organizational and legislative aspects of telemedicine rather than day-to-

day interactions with telemedicine programs addressed by this study. Thus, the direction of 

inquiry was not suited to explore perceptions of organizational or legislative aspects of 

telemedicine as a general practice. 

Sauers-Ford et al (2019) was the only articles that provided an evaluation of a pediatric 

telemedicine program in the emergency department, specifically evaluating perceived 

acceptability, usability, and effectiveness among physicians and other healthcare providers. Due 

to the relevance of this work Sauers-Ford is referred to throughout the following section. Beliefs 

about telemedicine being too time consuming, frustrating to use, and resulting in no changes to 

care plans have also been identified as barriers to physician uptake of telemedicine (Sauers-Ford 

et al, 2019). This study demonstrated that concerns regarding timeliness of telemedicine 

encounters were present among physicians at both the remote and local site. In particular, remote 

physicians expressed concerns about their ability to manage patients within their own ED in the 

event that telemedicine call volumes increased above current levels. This concern was 

particularly salient in the context of Peds-TECH being used for non-critical cases or cases that 

weren’t “critical enough”. Similarly, local physicians voiced concerns about time spent on 
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telemedicine calls, particularly in instances in which they were solely responsible for managing 

their emergency department overnight. Unlike the remote physicians, local physicians also noted 

a time benefit of telemedicine, noting the rapid connection to a specialist  as a major benefit of 

the program over traditional means of consultation. Physicians at both local and remote sites 

agreed that for critical cases the time spent on telemedicine was well used and thus not seen as 

“too much” as described in the literature. Ultimately time required by the technology was not a 

barrier to use but, was discussed as a source of hesitation due to potential misuse of the service 

and the downstream effects of this. This suggests that clear direction regarding scenarios in 

which it is appropriate to initiate Peds-TECH and boundaries for the length of a consultation call 

would be a benefit to users as it would reduce concerns about wasted time. 

While Sauers-Ford et. al (2019) describe frustration with use of technology as a barrier, 

participants in this study did not echo this sentiment. In fact, participants regularly noted surprise 

about the consistency of the technology. For those that experienced technological issues, such as 

the video not connecting properly or needing to troubleshoot the call to connect, it was expressed 

that such issues were expected to occur with technology. While technological issues were not 

ideal, none of the participants expressed that it impacted their willingness to use the service. The 

reasons for this may be two-fold: First, the Peds-TECH service is initiated approximately 2-3 

times per month. A single physician is not likely to regularly interact with the service, thus 

reducing likelihood of regularly encountering issues with the service. Secondly, weekly test calls 

are conducted for the program to ensure that it is functioning properly. Test calls serve as a 

means to check the function of the telemedicine machinery as well as provide nursing staff an 

opportunity to become comfortable placing calls and troubleshooting issues, thus increasing the 

chances of identifying any issues with the technology outside of a Peds-TECH encounter and 
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decreasing physician interaction with troubleshooting issues. The overarching perception was 

that the benefits of the program largely outweighed inconvenience caused by sporadic issued 

with the telemedicine machinery. The reason that other aspects of the program outweighed this 

potential barrier in this setting is an area that should be explored by future research. 

Sentiments about Peds-TECH not resulting in changes to care plans did not arise among 

the participants, nor did they present as a barrier to use (Sauers-Ford et al, 2019). This is likely 

due to expectations and needs of the service stemming from the local physicians. As previously 

discussed, Peds-TECH was largely perceived as source of support and validation for local 

physicians. The local physicians sought an opportunity to collaborate with a peer and receive 

guidance or aid in managing challenging or unfamiliar situations, but they were not reliant on the 

service to conduct the resuscitations. Within this context physicians received the support they 

needed from the service, whether in the form of help with case management or reassurance that 

the correct measures had been taken. Additionally, they consistently noted that use of the 

program benefitted patient care. Taken together, these factors led to satisfaction with the 

consultations received and protected against the barrier of not observing any changes to care 

plans. 

Parent/Caregiver Perceptions 

There was no consensus in the literature regarding parent/caregiver perceptions of 

telemedicine use in their child’s care. The literature suggests that parents express hesitation 

regarding use of telemedicine, demonstrating a strong preference for face-to-face care in the 

context of pediatric rheumatology and home-based early intervention for developmental delays 

(Abdulhai et al., 2018; Bullock et al., 2017). Alternatively, McConnochie et al (2010) found that 

parents were accepting of telemedicine, expressing gratitude for the service in the context of 
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school and child-based telemedicine for acute childhood illness. Findings from the present study 

align closely with McConnochie et al (2010). Parents/caregivers expressed gratitude for the 

availability of Peds-TECH because it allowed their children to be rapidly connected to sub-

specialized care. Participants also expressed no concerns regarding the care being delivered 

through telemedicine. This is likely due to the urgency in acute situations and connection to care 

that may otherwise be less accessible. In contrast, non-acute contexts lack a sense of urgency and 

may be more focused on providing routine care that is easily accessed regardless of the delivery 

method. In the context of the literature, these findings suggest that parent/caregiver acceptance of 

telemedicine is may be related to the level of care being provided, whereby acceptance is high in 

acute or emergency contexts and lower in non-acute contexts.  

Impact of COVID-19 
The COVID-19 pandemic led to a rapid uptake of telemedicine across medical 

specialties, including emergency medicine (Kaiser Permanente, 2020). The predominant form of 

telemedicine implementation in the emergency department resulting from COVID-19 was 

“virtual triage” (Bains et al., 2021; Chou et al., 2020). In this process, patients who arrived at the 

emergency department and were suspected of being COVID-19 positive were screened by a care 

provider on a tablet, thus minimizing risk of exposure and aiding in conservation of personal 

protective equipment (Bains et al., 2021; Chou et al., 2020). In Canada, tele-rounding was used 

during the pandemic to allow ED physicians to connect with patients while minimizing in-person 

visits to the ED for non-critical conditions (Deloitte, 2020; Gray et al., 2021). The current study 

explores a more robust clinical utilization of telemedicine in the emergency department, 

demonstrating that COVID-19 did have an impact on perceptions of and experience with Peds-

TECH. Physicians who used the program during the pandemic expressed that the size of the 

machinery required for Peds-TECH became cumbersome in the small negative pressure rooms 
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used in the emergency department. This created a challenge working in the smaller room with 

nursing staff and family present, particularly when the machinery had to be brought into the 

room (i.e., the room was not set up as a dedicated telemedicine area). This challenge was not 

expressed as a barrier to use but rather something for clinicians to be mindful of, similar to other 

equipment that is brought into the treatment room. COVID-19 also posed barriers to 

communication due to the use of masks when trying to communicate virtually. Having mouths 

covered in conjunction with delivering care in the loud negative pressure rooms made it difficult 

to understand all that was communicated between providers. This challenge has been addressed 

in the literature for in-person collaboration as well (Marler & Ditton, 2020). Recommendations 

to overcome this include use of wireless headphones with microphone capabilities for service 

providers wearing PPE during Peds-TECH encounters.  
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Chapter 6: Conclusion 
Telemedicine is a rapidly expanding area of medical practice that can be used to address 

disparities in access to specialized care for those without direct access to these services. For 

pediatric emergency medicine, telemedicine has the potential to contribute to improved care 

outcomes for children who do not live in areas with children’s hospitals. The low rate of 

telemedicine use in this field is an area of concern as it is inconsistent with the demonstrated 

benefits of the technology and is not well understood (Sauers-Ford, 2019). The themes identified 

in the present study describe physician and parent/caregiver perceptions of telemedicine and 

identifies barriers and facilitators to its acceptance and use. This chapter will outline 

implications, limitations, and directions for future research.  

Implications 
Implications for Practice 

The primary implications of this study relate to the overarching perception of 

telemedicine. The findings strongly suggest that a telemedicine program has high utility and 

acceptance among parents/caregivers and physicians for the treatment of critically ill pediatric 

patients in the emergency department. When faced with the use of the program, neither 

physicians nor parents/caregivers expressed concerns or hesitation about the care being 

delivered. Once the program was used the benefits were rapidly recognized and highly valued by 

both parents/caregivers and physicians, including rapid connection to sub-specialized care and 

enhanced communication between remote and local service providers. This indicates that 

implementation of telemedicine programs would be welcomed among both populations but 

requires exposure. Sharing success stories and planning observational mock sessions can help 

increase exposure to the potential uses of telemedicine within emergency pediatrics.   
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COVID-19 resulted in a surge in telemedicine use around the world and provided a 

unique opportunity to introduce or increase virtual care across a number of medical specialties 

(Glazier et al., 2021).  Specific to ED settings, the findings of this study support the use of 

telemedicine for care delivery through consultation rather than primarily utilizing the technology 

for screening and triage purposes. Expanding the scope of telemedicine utilization in this setting 

is not only valuable for emergency preparedness but also to increase access to emergency care in 

daily practice.  

Implications for Policy 

Addressing barriers to high quality experiences with telemedicine programs is likely to 

increase uptake. Lack of institutional understanding and lack of understanding about 

expectations for the consultation were shown to be barriers to positive experiences with 

telemedicine. This was particularly salient in one case, in which the combination of poor 

communication, lack of institutional understanding, and misaligned expectations for the 

consultation resulted in an interaction that made the local physician hesitant to use Peds-TECH 

in the future. To increase institutional understanding it is recommended that local and remote 

hospitals partnering in telemedicine participate in shared training. Information sessions should be 

developed to increase mutual awareness of the gaps and opportunities within each emergency 

department to build trust and understanding between local and remote physicians. Specifically, 

developing a general knowledge of staffing levels and availability, skill level, available 

equipment, and competing demands would aid in setting expectations for the outcomes of the 

consultation, including time spent on the consultation and tests or procedures that can be 

conducted. Additionally, education sessions and informational materials about how to engage in 

a telemedicine consultation should also include information regarding communication methods. 
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Creating guidelines that encourage users to identify themselves and their role as well as specify 

what type of support is needed would mitigate challenges with misaligned expectations. 

Additionally, limiting the number of consultants relaying information to the local physician and 

direct communication to the local physician would aid in facilitating clear communication and a 

supportive environment.  Building trust through collaboration and appropriate communication is 

essential for high performing virtual teams (Choi & Cho, 2019; Hacker et al., 2019). Ultimately, 

addressing these barriers through shared information sessions would help physicians more 

effectively manage their shared patients based on communication, trust, knowledge of available 

resources and understanding the needs of the team they are working with. 

Finally, ensuring a consistent telemedicine connection with high quality audio and video 

capabilities during a call would enhance the experience of interacting with the technology for 

both parents/caregivers and physicians. Although occasional issues were not a barrier to 

confidence in or willingness to use the program addressing these issues would increase the 

perceived utility and reliability of the service. Actions such as conducting test calls, ensuring that 

nursing staff know how to troubleshoot issues, and ensuring proper bandwidth to support audio-

visual needs can be taken to address these issues.  

Strengths and Limitations  
The study has many strengths including triangulation through the use of a survey and 

interview, use of semi-structured interviews to understand the parent/caregiver and physician 

perspective, use of a mixed-methods approach, and transferability of findings. The study is not 

without limitations. A potential limitation is that the small and specific study population may 

limit the transferability of results to another clinical context and understanding of 

interprofessional team perspectives. 16.1% of participants were parents/caregivers while 83.8% 

were physicians. Although numerous efforts were made to recruit parents/caregivers for the 
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study, the smaller sample size limits the scope of family experiences captured within the study 

and may also reduce the accuracy and transferability of the qualitative findings. Additionally, the 

focus on physician perceptions addressed a gap in the literature but excluded the perceptions of 

allied health providers, which are central to an interprofessional model of care. Exclusion of 

these perceptions limit the scope of understanding of the potential benefits and challenges of 

telemedicine utilization in the ED. Based on the limited available knowledge about perceptions 

of care with telemedicine serving the pediatric population in the ED, it is necessary to fill this 

evidentiary gap in the literature despite a potential reduction transferability and scope of 

perceptions represented.  

Recall bias is another potential limitation of the proposed study, given that cases occurred 

over the course of multiple years. To mitigate recall bias, surveys were sent to physicians within 

1 week following a given case, thus shortening the recall period for each survey (Althubaiti, 

2016). In addition to this, all participants were invited to participate in interviews in order of 

recency (i.e. those involved with cases that occurred within the past six months were contacted 

first) and frequency of use (for the physician population) to minimize the recall period 

(Althubatiti, 2016). 

Of the 11 survey respondents, one was an outlier that experienced issues that consistently 

impacted their interaction with the machinery across each category. Unfortunately, this 

participant did not fill the open-ended sections in their survey, meaning that there was no 

elaboration on the issues that occurred during their interaction with the program. It can be 

assumed that either the participant experienced a case in which Peds-TECH should not have been 

used and a phone call would have been adequate (e.g. there was no need to visualize the patient 

or complexity did not meet the CTAS-1 or 2 requirement) or that the program was completely 



62 
 

dysfunctional for the participant (e.g. neither the audio or video systems connected or a call 

could not be placed). 

Future Directions  
Future research should seek to understand the benefits, limitations, and implementation 

of telemedicine programs within emergency pediatrics more extensively and across the 

continuum of care. There are many future research directions that can be addressed. First, an 

exploration of the role of telemedicine use and the outcomes of transfer (e.g. it was noted that the 

service aided with the transfer experience but does it impact the occurrence of medical errors at 

transfer). Secondly, a study seeking to understand the relationship between patient acuity and 

acceptance of telemedicine among parents and caregivers. Finally, an exploration of the holistic 

impact of such a program for the hospital including influence on care quality, outcomes, 

perceptions and cost of care. Such a study should seek to gain an understanding of allied health 

perspectives as they relate to the experience of the healthcare professional as well as impact of 

telemedicine on discipline-specific patient outcomes. 

This research aimed to understand perceptions of telemedicine as well as barriers and 

facilitators to its use. Across parent/caregiver and physician populations, 10 themes were 

developed to outline the experience of receiving and providing care through telemedicine. 

Parents/caregivers perceived telemedicine as described by the following concepts: confident 

environment, forever grateful, the way of the future, being transferred, and trouble connecting. 

Physicians perceived telemedicine as described by the following concepts: support and 

validation, team effort, providing visual perspective, institutional understanding, and 

communicating expectations. This study found that both parents/caregivers and physicians have 

positive perceptions of telemedicine for emergency pediatric care with few hesitations. 

Facilitating institutional understanding and expectations of the consultation will address barriers 
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identified within physicians and improve the experience of utilizing telemedicine. The results of 

this study inform the implementation of telemedicine within other emergency departments, 

indicating that families and staff will be accepting of the service and highlighting key areas to 

address ahead of implementation.  
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Appendix A: Health Professionals’ Survey 
Email sent with survey link: 

Subject line: Pediatric Teleresuscitation Program (Peds-TECH) Survey 

Hello Dr. [Name], 

I am emailing you regarding the case of pediatric teleresuscitation you recently completed 

through OTN. As you know, the teleresuscitation program is part of a larger initiative to evaluate 

and continually improve the teleresuscitation process through a project called Peds-TECH – 

Pediatric Telemedicine Connecting Hospitals. Through this project we would like to hear your 

feedback through this survey about the most recent case of pediatric teleresuscitation that you 

were involved in, in order to make changes and improvements to the process. Feel free to contact 

me with any questions and thank you for your participation.  Here is the link to the survey: 

[Survey link] 

Best, 

Lidia Mateus 

 

Section A: Case Description 

Q1 Give a short provisional diagnosis of the patient. Please include information about the initial 

impression, and/or diagnosis reached after the tele-resus. Please include any specific 

interventions/treatments given as a result of the tele-resus.  

 

Q2 What was your role in the case? 

▼ Physician (1) 

Q3 Please highlight in what way(s) you feel the tele-resuscitation was better or worse that a 

phone call. 

 

Q4 Through which organization/site were you involved with this particular case? 
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▼ MCH (1), SCS (2), WHS (3), GNG (3), DMH (4), PCG (5) 

Section B: Infrastructure 

Q1 Please comment on the infrastructure. 

 

 
Q2 Please provide any feedback or suggestions you have regarding the activation, equipment or 

connection. 

Section C: Interactions 

Q1 Please comment on your interactions with the teams at both sites. 
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Q2 Please provide any feedback or suggestions you have regarding the interaction of the teams 

and communication.  

 

Section D: Patient Care 

Q1 Please comment on the care that was provided to the patient through the tele-resuscitation 

case you were involved with. 

 
Q2 Please provide us with any feedback or suggestions you have regarding patient care through 

tele-resuscitation 

.Section E: Summary 

Q1 Please provide us with any further information you believe is relevant to the case and process 

that we have neglected to ask. Also, if you have ideas for improvements to the process please 

provide them below. 
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Appendix B: Interview Guides 
 Parent/Caregiver Interview Guide 
Hello, my name is ___________. I am working with the Pediatric Tele-resuscitation project at 

Niagara Health. I am contacting you because your son or daughter was treated using the 

telemedicine technology and I would like to speak to you about your experience. Your 

participation is completely voluntary. You can respond to whichever questions you feel 

comfortable with and end the interview at any time. Is now a good time? 

I would like to re-iterate that you can choose to end the interview at any time. The interview will 

take approximately 30 minutes of your time. Your responses are confidential and will not be 

associated with any identifiers for you or your child. Do you have any questions? If you are 

ready, we will proceed with the interview. 

1. What did you witness in the process of care?  

a. Can you describe the care process? 

b. What did you think went well? Poorly? 

2. What was your perception of the use of technology in your child’s care? 

3. How did the healthcare providers continue to inform you while engaging with the 

technology? How were you engaged in the process? 

4. In terms of the interactions between the healthcare providers, is there anything you think 

could have been improved or changed? 

5. Is there anything other part of your experience you would like to comment on? 

Thank you for your time. If you have any questions moving forward feel free to contact Lidia 

Mateus (Co-Investigator) at lm15ly@brocku.ca or Dr. Roy (Principal Investigator) at 

roym@mcmaster.ca.  

mailto:lm15ly@brocku.ca
mailto:roym@mcmaster.ca
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Physician Interview Guide  
Hello, my name is Lidia I am with the Pediatric Teleresuscitation project and would like to speak 

to you about your experience with the OTN technology being used in the emergency department. 

Throughout the interview I will refer to your general experience but if you would like to speak 

about a particular case feel free to do so. Your responses will not be associated with your name. 

Your participation is voluntary, you can skip any questions you don’t want to answer and 

terminate the interview at any point.  

Technology 

1. Can you please tell me about your experience using the telemedicine service? 

a. How did the service impact the way you were able to provide care to the 

patient?  

2. What did you expect when you used the telemedicine service? Were these 

expectations met? Why or why not? (i.e. how much time did you expect it to take) 

a. Did your expectations change after having used the service? If so, how? 

b. Had you provided care through telemedicine in other care settings before your 

first case with this service? 

3. Did you experience any technological issues with the telemedicine service – if so 

what were those? How did they impact your thoughts about the service? Willingness 

to continue using the technology?   

4. Did you experience non-technological issues when placing or receiving calls, for 

example getting connected to the appropriate person at the other site? How did this 

impact your thoughts about the service?  

Perception of Care 
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1. How did you find the telemedicine service impacted the care process and patient 

outcomes?  

2. Do you feel that the use of telemedicine service disadvantaged any health-related 

processes (e.g. was it too time consuming, did it impede the workflow, etc)? How?  

3. How does the telemedicine compare to other methods of consultation, such as a 

phone call that you might have used in the past? 

4. Given that the goal of the telemedicine service is to connect physicians across sites to 

ensure patients can be stabilized and supported in times of life saving care 

requirements.  In your perspective, how has the use of telemedicine service helped to 

achieve this goal, or not? 

5. Under what conditions do you think the program is most valuable, if at all?  

a. What types of patient conditions of acuity levels should it be used for in the 

ED?  

Leadership, Teamwork, and Collaboration 

1. Please describe the process of establishing leadership and collaborative care processes 

during the case. 

2. How would you describe your interactions with the team at the other end of the call? 

3. What was the team dynamic? Please describe any challenges or barriers to 

communication or collaboration that you experienced.  

Overall Experience 

1. Can you think of any additional features that would enhance your overall experience 

with the telemedicine service? 

2. Would you consider using this particular telemedicine service moving forward? 
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3. Is there anything else about your experience that you would like to comment on? 
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