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Background  

The COVID-19 pandemic has led to the rapid adoption and prioritization of 
virtual health care delivery, often as a substitute for in-person medical visits (1, 
2). In 2021, Solutions for Patient Safety, a network of more than 145 paediatric 
hospitals across North America, recognized this shift to virtual care across its 
network (3). In Canada, enhanced electronic health infrastructure development 
and updated remuneration schedules facilitated this shift, with a focus on 
synchronous (real-time) telemedicine. Virtual care offers benefits to patients and 
families, including improved access and convenience, increased patient and 
caregiver satisfaction, cost savings, and an opportunity to receive flexible, 
culturally-sensitive care (4). Virtual care may also facilitate improved patient-
centred care by allowing a visual assessment of a child’s home environment (5). 
Virtual care also supported access to care during a global pandemic when in-
person services were reduced (6). Moreover, many patients, families, and 
providers have voiced that virtual care should continue post-pandemic and 
optimization of virtual care should align with national health care priorities (7, 
8).  
 
Although often perceived as an ideal substitute for in-person care, there are 
limitations to virtual care provision, including, but not limited to, the lack of a 
physical examination, inability to discern non-verbal cues, inability to always 
ensure privacy, connectivity issues, and inequitable access. These limitations can 
impact the quality of virtual health care delivery and result in adverse events 
(AEs) (9). Asynchronous (10) virtual care delivery (e.g., email, secure 
messaging), while efficient, convenient, and often effective (11, 12), lacks 
components of real-time care, thus creating the potential for AEs. Health systems 
have experienced barriers to implementing virtual care such as inadequate 
infrastructure and remuneration, and, importantly, a lack of evidence-based 
guidance regarding the appropriate clinical contexts for in-person versus virtual 
care (8).  
 
While virtual care can be used in diverse clinical settings, there are patients for 
whom the standard of care cannot be met in a solely virtual environment (13). 
Whether these patients can be categorized into salient groups is unclear. Virtual 
care has been evaluated in specific clinical areas such as paediatric diabetes (14), 
paediatric asthma (15) and emergency medicine (16). Most literature to date has 
focused on the individual experiences of patients, families/caregivers, and 
providers (17, 18). However, the impact of virtual care on paediatric health 
outcomes remains largely unknown and there is a paucity of evidence regarding 
its equity, quality, safety, and cost-effectiveness. Importantly, a systematic 
evaluation of adverse outcomes related to virtual care is lacking, possibly due to 
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a lack of validated evaluation tools, consistent terminology, and user-friendly 
evaluative frameworks, making comparisons difficult and data challenging to 
appraise. 
 
Though there are benefits to providing virtual care, it is unknown whether virtual 
care leads to adverse medical outcomes that would not occur if care was 
delivered in person. A coordinated and comprehensive evaluation of virtual care 
has not yet been performed. Surveillance is an appropriate methodology for 
collecting data on AEs suspected to be related to virtual care and will provide 
timely and detailed empiric data on unintended impacts of virtual care. Further, 
this study has the potential to generate information that will help paediatricians, 
public health authorities, and health care systems make evidence-informed 
decisions to guide care delivery recommendations and programs for children and 
adolescents receiving care virtually.  
 
Methods 

Using the established Canadian Paediatric Surveillance Program (CPSP) 
methodology, approximately 2800 paediatricians and paediatric subspecialists 
will be surveyed monthly and asked to report new cases of children and youth 
presenting in the previous month with an AE suspected to be related to care 
being provided virtually. Paediatricians who identify cases will be asked to 
complete a detailed questionnaire. Because causality is difficult to determine, the 
virtual care “suspected to be related” to the AE is the instance of care that 
preceded the AE, and may have led to it.  
 
To ensure appropriate local follow-up and continuous quality improvement, 
participants will be advised to also report the AE locally through their usual 
safety reporting system. Those who report a case will also be informed that 
reporting AEs through this study will not lead to regulatory, legal, or punitive 
actions and will be viewed solely with a quality improvement lens. AE data will 
be used in aggregate form to preclude any possible linkage to any specific 
individual (e.g., patient, parent, health care provider). 
 

Case definition 

Report any patient less than 18 years of age (up to their 18th birthday) presenting 
with a new adverse event (AE) associated with harm that the reporting physician 
suspects is related to virtual care. 
 
As defined in the Canadian Virtual Care Lexicon (26), the execution of virtual 
care may be: 
Synchronous: Use of technology to enable individuals or care teams to provide 
patient care in live/real time (e.g., phone, video) 
Asynchronous: Use of technology to enable individuals or care teams to interact 
with the patient through methods that do not require real time interactions (e.g., 
electronic or voice messaging, patient toolkits, patient review of personal health 
records) 
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Inclusion criteria 
Report ONLY the following types of AEs suspected to be related to virtual care: 
Misdiagnosis: The limitations of virtual care in patient assessment results in 
incorrect, missed, or delayed diagnosis. 
Emergency without the ability to respond: The virtual care provider identifies an 
emergency clinical or social situation but is not able to provide timely emergency 
care. 

Examples of AEs are provided below to help illustrate the case definition. This 
list is not comprehensive and participants are encouraged to report ANY events 
that they feel satisfy the case definition. 
Misdiagnosis: 
• Lack of physical examination during virtual assessment led to: 

• Unrecognized weight loss and deterioration in patient with eating disorder, 
requiring hospitalization 

• Delayed diagnosis of brain tumor in patient with precocious puberty 
• Late presentation to emergency department with bilateral acute otitis 

media and mastoiditis in patient thought to have upper respiratory tract 
infection on initial virtual assessment 

• Late presentation to the emergency department requiring hospitalization 
and exchange transfusion for a neonate with hyperbilirubinemia not 
detected on initial virtual assessment   

• Late presentation of traumatic brain injury from child maltreatment in an 
infant with bruising, which would have triggered evaluation for 
maltreatment during virtual assessment for colic 

• Inability to speak with adolescent in private virtually led to: 
• Late diagnosis of sexually transmitted infection and ultimately pelvic 

inflammatory disease 
• Lack of full disclosure of symptoms of depression and late diagnosis 

requiring hospitalization 
Emergency without the ability to respond: 
• Active suicidal ideation during virtual assessment necessitating hospital 

admission but inability to connect with caregivers, followed by presentation 
to the emergency department with acetaminophen overdose requiring 
treatment 

• Acute clinical deterioration (e.g., hypotension, decreased level of 
consciousness due to progression of sepsis) recognized during virtual care 
encounter with no possibility of providing supportive care (and the planned 
virtual care delayed the patient/family seeking in-person acute care) 

Exclusion criteria 
• AEs not deemed to be related to virtual care 
• Near miss: A patient safety incident that did not reach the patient and 

therefore no harm resulted 
• No-harm incident: A patient safety incident that reached the patient but no 

discernible harm resulted 
• Event due to connectivity issues that interfered with patient care but did not 

result in harm 
• AEs related to breach of privacy 
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Objectives 

1) Understand the burden and nature of recognized AEs suspected to be related 
to the provision of virtual care in the Canadian paediatric population 

2) Describe the types of recognized AEs suspected to be related to virtual care 
3) Describe any association between clinical and sociodemographic 

characteristics and the likelihood of an AE related to virtual care, if one 
exists 

4) Increase awareness of AEs related to virtual care and promote reporting to 
existing institutional systems to enable continuous quality improvement 

 
Duration 

February 2023 to January 2025 
 
Expected number of cases 

To date, there have been no studies that have reported incidence rates or 
prevalence rates for AEs related to virtual care. Since patient safety 
considerations are largely absent from evaluative virtual care literature (25), 
predicting the expected number of cases is difficult. However, based on our 
clinically-informed estimate, we expect a maximum of 100 cases per year.  
 
Study limitations 

The CPSP methodology relies on participants accurately identifying AEs that are 
suspected to be related to a virtual care encounter. This study will not capture 
unrecognized AEs nor AEs not recognized as being related to virtual care. AEs 
will be reported by participants based on the suspicion they are related to virtual 
care; however, the determination of causation may not be possible. This study is 
collecting data on AEs causing harm that are recognized by 
paediatricians/subspecialists who are CPSP participants and not those recognized 
by patients, families/caregivers, or other health care providers. In addition, 
acknowledging that the CPSP is a voluntary reporting system, it is understood 
that not all recognized cases will be reported.  
 
Given these limitations, minimum incidence cannot be estimated, and this study may 
not be able to describe the full range of AEs related to care provided virtually.  
 
Ethical approval 

• Health Canada and the Public Health Agency of Canada Research Ethics 
Board 

• CHEO Research Ethics Board 
 
Analysis and publication 

For objectives 1 and 2, data will be analyzed using descriptive statistics. 
Descriptive summaries of patient demographic characteristics, including service 
setting of virtual care, will be performed. Dichotomous variables will be 
summarized using percentages, normally distributed continuous variables will be 
summarized using means and standard deviations, and continuous variables that 
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are not normally distributed will be summarized using medians and ranges. For 
objective 3, multivariable logistic regression will be used to determine the 
relationship between clinical and sociodemographic characteristics and risk of 
AEs, where odds ratios and 95% confidence intervals will be calculated. Data 
analysis will be completed using R software, no later than six months after the 
completion of the study.  
 
Knowledge translation 
The results of the study will contribute to the evidence base on paediatric virtual 
care and will help inform guidelines outlining the safe and effective use of virtual 
care in paediatric practice. Specifically, study results will help inform when and 
for whom virtual care is not an adequate replacement for in-person care. 
 
Annual and final reports will be published in the CPSP Results and will be 
circulated to all participants. Completed study results will be presented at 
national and international scientific meetings and submitted for publication in 
scientific peer-reviewed journals with a broad paediatric provider audience. 
 
The research team will work with the Canadian Paediatric Society to translate 
results into resources that will support paediatric care providers. 
 
A patient/family representative is a co-investigator to help ensure the study is co-
designed to capture details important to patient-centred care. In addition to this 
partnership, the research team is working closely with existing Canadian youth 
and caregiver/family advisory councils to promote results to help raise awareness 
for the evidence behind decisions that guide the modality of care provision, in 
addition to patient/family preference.  
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