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Abstract
Objective  To determine if caregivers of children presenting to pediatric emergency departments (EDs) during the COVID-
19 pandemic are delaying presenting to care for fear of contracting COVID-19.
Methods  This was a pre-planned secondary analysis of a cross-sectional survey study of caregivers accompanying their 
children aged 0–19 years to 16 pediatric EDs in 5 countries from May to June 2020. An anonymous online survey, completed 
by caregivers via RedCAP, included caregiver and child demographics, presenting complaints, if they delayed presenta-
tion and whether symptoms worsened during this interval, as well as caregiver concern about the child or caregiver having 
COVID-19 at the time of ED visit.
Results  Of 1543 caregivers completing the survey, 287 (18.6%) reported a delay in seeking ED care due to concerns of con-
tracting COVID-19 in the hospital. Of those, 124 (43.2%) stated their child’s symptoms worsened during the waiting interval. 
Caregiver relationship to child [mother] (OR 1.85, 95% CI 1.27–2.76), presence of chronic illness in child (OR 1.78. 95% 
CI 1.14–2.79), younger age of caregiver (OR 0.965, 95% CI 0.943–0.986), and caregiver concerns about lost work during 
the pandemic (OR 1.08, 95% CI 1.04–1.12) were independently associated with a COVID-19-related delayed presentation 
in multivariable regression analysis.
Conclusions  Almost one in five caregivers reported delaying ED presentation for their ill or injured child specifically due 
to fear of contracting COVID-19 while in hospital, with mothers, younger caregivers, caregivers of children with chronic 
illness, and those concerned about lost work more likely to report delaying ED presentation.
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Résumé
Objectif  Déterminer si les aidants des enfants qui se présentent aux services d’urgence pédiatriques (SU) pendant la pandémie 
de COVID-19 retardent leur présentation pour prendre soin d’eux par crainte de contracter la COVID-19.
Méthodes  Il s'agissait d'une analyze secondaire planifiée à l'avance d'une étude d'enquête transversale auprès des soignants 
accompagnant leurs enfants âgés de 0 à 19 ans dans 16 urgences pédiatriques de 5 pays entre mai et juin 2020. Une enquête 
anonyme en ligne, remplie par les soignants via RedCAP, comprenait les données démographiques du soignant et de l'enfant, 
les plaintes présentées, s'ils ont retardé la présentation et si les symptômes se sont aggravés pendant cet intervalle, ainsi que 
l'inquiétude du soignant quant à la présence de COVID-19 chez l'enfant ou le soignant au moment de la visite aux urgences.
Résultats  Sur les 1 543 soignants ayant répondu à l'enquête, 287 (18.6 %) ont déclaré avoir retardé le recours aux urgences 
par crainte de contracter le COVID-19 à l’hôpital. Parmi eux, 124 (43.2%) ont déclaré que les symptômes de leur enfant 
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s'étaient aggravés pendant l'intervalle d'attente. Dans l'analyse de régression multivariable, le lien entre la personne qui 
s'occupe de l'enfant et la mère (OR 1.85, IC95 % 1.27–2.76), la présence d'une maladie chronique chez l'enfant (OR 1.78, 
IC95 % 1.14-2.79), le jeune âge de la personne qui s'occupe de l'enfant (OR 0.965, IC95 % 0.943-0.986) et les préoccupations 
de la personne qui s'occupe de l'enfant concernant la perte de travail pendant la pandémie (OR 1.08, IC95 % 1.04–1.12) ont 
été associés de manière indépendante à une présentation tardive.
Conclusions  Près d’un soignant sur cinq a déclaré avoir retardé la présentation aux urgences de son enfant malade ou blessé 
par crainte de contracter le COVID-19 pendant son séjour à l'hôpital, avec les mères, les jeunes aidants, les soignants d’enfants 
souffrant de maladies chroniques et les personnes préoccupées par la perte de travail sont plus susceptibles de retarder la 
présentation aux urgences.

Introduction

Clinician’s capsule
What is known about the topic?
Visits to pediatric emergency departments (EDs) 

decreased ~ 75% during COVID-19 with corresponding 
increases in high acuity visits and admissions.

What did this study ask?
Are caregivers delaying presentation with their children 

to the pediatric ED because of fear of contracting COVID-
19 in hospital?

What did this study find?
~ 20% of caregivers delayed pediatric ED presentation, 

with younger age, fear of lost work, and children with 
chronic illness associated with delay.

Why does this study matter to clinicians?
Messaging regarding the relative safety of attending the 

pediatric ED is essential, and should be re-emphasized dur-
ing new pandemic waves.

Fear in the community about the risk of contracting the 
novel coronavirus, SARS‐CoV‐2 (COVID-19), has been 
hypothesized as a cause for delayed presentation to the emer-
gency department (ED) for children requiring acute care 
[1–4]. This concern stems from the combination of reduced 
volumes of presentations to EDs and Emergency Medical 
Services during the pandemic [3–5], as well as reports of 
increased complication rates and severity of disease for com-
mon pediatric conditions [1, 2, 6, 7]. Analysis of 18 EDs 
in British Columbia reported a reduction of 57% in overall 
visits to the children’s hospital ED and 70% to 17 general 
hospital EDs [8]. An electronic survey completed by 2433 
pediatric consultants in the United Kingdom and Ireland 
in April 2020 demonstrated that 32% of providers had wit-
nessed delays in presentation [9]. In the 30 days following 
a national lockdown period, a US study found a significant 
decrease in mean daily number of pediatric ED visits accom-
panied by a corresponding increase in high acuity visits, 

and inpatient and ICU admissions compared to a historical 
cohort [3].

Although several studies have hypothesized that reduced 
ED visits and delayed presentation for non-COVID-19-re-
lated complaints may be due to fear of contracting COVID-
19, no study to date has determined whether caregivers are 
consciously delaying presentation with their children to the 
ED. Understanding if caregivers are delaying presentation 
to the pediatric ED with their children, specifically for fear 
of contracting COVID-19, as well as characteristics of those 
choosing to delay, will aid hospitals and public health offi-
cials in developing targeted strategies to eliminate miscon-
ceptions and decrease morbidity related to delayed presenta-
tions for acute health conditions in children.

The primary objective of this study was to determine 
if caregivers of children 0–19 years old presenting to the 
pediatric ED during the COVID-19 pandemic with non-
COVID-19-related concerns are delaying presentation for 
fear of contracting COVID-19 in the hospital. Secondary 
objectives were to (a) evaluate potential predictors of delay, 
(b) describe the proportion of children whose symptoms 
worsened during time to presentation, and (c) determine 
whether the proportion of children with reported delayed 
ED presentation varied over the duration of the study.

Methods

Study design and setting

This was a secondary data analysis of a multicenter, cross-
sectional survey of caregivers presenting to 16 pediatric EDs 
in the USA, Canada, Israel, Spain, and Switzerland [10–12].

Survey development

Modified Burns methodology was utilized for survey devel-
opment and item reduction [13]. The study-specific items 
were developed by the COVID-19 Parental Attitude Study 
(COVIPAS) research team [10–12]. Major themes included 
demographics, presenting symptoms, whether ED presenta-
tion was delayed due to concern of catching COVID-19 and 
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if symptoms worsened during this interval. We asked: “Did 
you decide to come to the Emergency Department later than 
you thought of coming initially—because you were worried 
about catching COVID in the hospital?” and, if yes, “Did 
your child’s condition get worse between when you first 
thought of going to the Emergency Department and now?” 
We determined caregiver perception of the likelihood their 
child or themselves had COVID-19 at ED presentation on 
a 0–10 Likert scale. Literature related to the Severe Acute 
Respiratory Syndrome (SARS) epidemic in 2002–2003 
helped inform questions in the survey. A group of 10 ED 
healthcare providers provided feedback that led to revisions. 
All items of the survey were then piloted by ten caregivers 
not included in the final analysis and their feedback informed 
changes needed for face validity of the survey. The survey 
tool was translated and available in English, French, Ger-
man, Spanish, Italian, and Hebrew.

Population

Figure 1 shows the inclusion of adult caregivers of children 
0–19 years presenting to participating pediatric EDs with 
non-COVID-related concerns between May 4th and June 
30th, 2020

Caregivers were excluded if their child had: (a) a known 
diagnosis of COVID-19; (b) possible symptoms of COVID-
19 (fever, sore throat, cough, congestion, shortness of breath, 
vomiting, and diarrhea) AND moderate-to-high caregiver 
suspicion that their child had COVID-19 (responded ≥ 3 on a 
0–10 point Likert scale). We focused on non-COVID-related 
complaints, because (a) it is within this sphere that increased 
morbidity from suspected delayed presentation has been 
reported in children during the pandemic [1, 2, 7], and (b) 
caregivers with moderate-to-high suspicion their child has 
COVID-19 may be less fearful of contracting it in the ED.

Procedures

Using posters placed in waiting areas and patient rooms, as 
well as direct approach by healthcare team members, car-
egivers were asked to take part in the survey. For infectious 
control purposes, caregivers used their own smartphones 
to complete the survey by logging into a secured online 
platform based on REDCap software (Vanderbilt Univer-
sity) [14]. Once a caregiver selected their study site, they 
provided consent for participation in the online survey, as 
approved by each site’s local Institutional Review Board 
(IRB). Five IRBs (in Switzerland and Spain) provided a 
waiver of consent whereby responding to the survey was 
considered consent to participate. Only one caregiver com-
pleted the survey per visit.

Data analysis

Basic descriptive statistics and frequencies were used to 
describe all variables, using proportions for categorical data, 
means with standard deviations for the normally distributed 
continuous data and medians with inter-quartile ranges for 
continuous data lacking normal distribution. To determine 
which factors were significantly associated with delay in 
presentation, we used univariate logistic regression with the 
following a priori selected variables: child age, caregiver 
age, gender, caregiver education level, whether the child 
had a chronic illness, whether the child took any regular 
prescription meds, whether the chief complaint was related 
to injury/trauma, whether the caregiver was concerned about 
COVID-19 in themselves, whether the caregiver was con-
cerned about lost income, and whether the child was fully 
immunized for standard childhood vaccinations. Given that 
multiple statistical tests were performed, to protect from type 
1 error, a Bonferroni correction was used, adjusting alpha 
to 0.005. We then used multivariable logistic regression 
analysis to evaluate independent predictors of delay, using 
all variables that showed (p < 0.2) in the univariate analysis 
as well as those deemed clinically plausible. All analyses 
were conducted with R version 3.5.1.

Results

Of the 1761 caregivers who completed the survey, 218 were 
excluded, because the children had symptoms associated 
with COVID-19 and moderate-to-high caregiver suspicion 
that their child had COVID (≥ 3 on 0–10 Likert scale), leav-
ing 1543 available for analysis (see Fig. 1). Mean age of 
presenting caregivers was 39 (SD 8.1) years, 1121 (72.6%) 
were mothers, 1163/1506 (77.2%) completed greater than 
high school education, and median age of presenting child 
was 7.8 years (SD 5.1).

Two hundred eighty-seven (18.6%) caregivers reported 
a delay in seeking ED care due to concerns of contracting 
COVID-19. Of those, 124 (43.2%) stated symptoms wors-
ened during the waiting interval prior to ED presentation. 
Trauma/injuries made up over 40.9% of study population, 
including musculoskeletal injuries, lacerations, burns, and 
head injuries. Gastrointestinal complaints including abdomi-
nal pain, vomiting, dehydration, GI bleed and IBD exac-
erbations, and suspected non-COVID-19-related infections 
(e.g., UTI, otitis media), including UTI, otitis, pharyngitis, 
abscess, and fever without a source, made up 12.9% and 
12.5%, respectively.

Table 1 describes the characteristics of patients and car-
egivers who delayed and did not delay presentation to the 
ED.
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Fig. 1   Flow diagram of included and excluded study population
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In univariable regression analysis, the following variables 
were associated with reports of delayed presentation: pre-
senting caregiver’s relationship to child [mother] (OR2.27, 
95%CI 1.6–3.3), presence of chronic illness in the child (OR 
1.75, 95% CI 1.23–2.46), concerns about lost work during 

the pandemic (OR 1.08, 95% CI 1.04–1.12), and age of car-
egiver (OR 0.97, 95% CI 0.95–0.99).

Table 2 represents the multivariable regression for vari-
ables associated with delayed presentation. Presenting car-
egiver’s relationship to child [mother] (OR 1.85, 95% CI 
1.27–2.76), presence of chronic illness in the child (OR 
1.78. 95% CI 1.14–2.79), age of caregiver (OR 0.965, 95% 
CI 0.943–0.986), and concerns about lost work during the 
pandemic (OR 1.08, 95% CI 1.04–1.12), remained inde-
pendently associated with a COVID-19-related delayed 
presentation in multivariable regression analysis.

Figure 2 shows the rates of a. delay and b. worsening symp-
toms during the delayed period over time. A univariable linear 
regression of four, 2-week “study blocks” on rates of delay 
showed no statistical significance of one time point compared 
to another for rates of delayed presentation (OR 1.33, 95% CI: 
0.93–1.90, p = 0.381), or for worsening symptoms during the 
period of delay (OR 1.73, 95% CI: 1.03–2.93, p = 0.158).

Discussion

Interpretation of findings

Our study found that in an international cohort of caregiv-
ers presenting to 16 pediatric EDs from May to June 2020, 

Table 1   Characteristics of 
patients and caregivers with 
delayed and not delayed 
presentation

SD standard deviation; *Trauma = Musculoskeletal injuries, lacerations, burns, head injuries, foreign bod-
ies; †Gastrointestinal = Abdominal pain, vomiting, diarrhea, Gastrointestinal bleed, constipation, dehydra-
tion, Inflammatory Bowel Disease flare, appendicitis; §Non-Covid Infection = ear infection, eye infection, 
UTI, pharyngitis

Total Not delayed Delayed
n = 1543 n = 1256 n = 287

Patient age, years (mean, SD) 7.8 (5.10) 7.8 (5.12) 7.7 (5.2)
Patient Gender Female (%) 47.7 47.8 47.4
Caregiver relationship
 Mother (%) 72.6 78.9 21.1
 Father (%) 23.8 88.9 10.6

Caregiver’s age, years (SD) 39.0 (8.10) 39.5 (8.03) 37.4 (8.19)
Caregiver education
 More than high school (%) 75.4 76.8 79.1

Child has chronic illness (%) 12.6 11.5 18.6
Chief complaint
 Trauma* (%) 40.9 41.6 38.0
 Gastrointestinal† (%) 12.5 12.3 13.2
 Non-COVID infection§ (%) 12.9 12.7 13.6

No COVID-19 symptoms (%) 82.3 82.9 79.8
Child’s immunizations are up-to-date (%) 89.4 89.2 90.2
History of Influenza vaccine, child (%Yes) 36.0 35.3 41.1
Worry about missed income (%Yes) 39.4 37.7 50.2

Table 2   Variables associated with reported delayed presentation to 
the pediatric emergency department in multivariable regression anal-
ysis

† Worry about lost work = response to 0–10 Likert scale “How wor-
ried are you about missing work”
*Higher Education = greater than high school education (Y/N)

Potential predictors of delay Odds ratio OR 95% CI p value

Caregiver
 Age 0.965 (0.943–0.986) 0.001
 Relationship to child 

(Mother)
1.85 (1.27–2.76) 0.002

 Worry lost work† 1.08 (1.04–1.12) < 0.001
 Higher Education* 0.71 (0.48–1.01) 0.064

Child
 Chronic illness 1.78 (1.14–2.79) 0.002
 Chronic medications 0.91 (0.586–1.4) 0.68
 Traumatic chief complaint 0.981 (0.73–1.31) 0.90
 Vaccinations Up-To-Date 1.11 (0.69–1.86) 0.69
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nearly one in five reported delaying presentation specifically 
due to concerns of contracting COVID-19 in the hospital. 
Of those who delayed, almost half (43%) felt their child’s 
symptoms worsened during the waiting interval prior to ED 
presentation. Younger age of caregivers, when mothers were 
the presenting caregiver, caregivers of children with chronic 
illnesses, and overall fear of lost work during the pandemic 
were independently associated with delayed presentation. 
Caregivers of children with chronic illnesses in our cohort 
might have delayed ED presentation because of perceived 
or actual increased risk of their child developing severe 
disease from COVID-19 [15]. Additionally, caregivers of 
children with chronic illness may be more experienced and 
accustomed to caring for an unwell child at home, and feel 
better prepared to watch and wait before seeking emergency 
care. Similarly, older caregivers may have more experience 
weighing risk and determining appropriateness of urgent vis-
its. In a study of 100 mothers examining predictors of deci-
sions to seek urgent medical care for their children, delay 
in seeking treatment was associated with experience, with 
older caregivers of older children bringing children to urgent 
care with minimal delay [16]. Our findings also highlight 
the increased risk of delayed presentation for those fear-
ing job loss during the pandemic. Fear of job loss is likely 
to be more prevalent among caregivers with low-paying 
jobs which cannot be done remotely, and among caregiv-
ers with precarious employment (part-time and informal 
workers) [17–19]. Policy measures enacted to protect the 
jobs of absent workers caring for their ill or injured children 
[20, 21] may fall short from easing caregiver anxiety, either 
because caregivers were unaware of the policies or because 
they remain fearful they will not truly be protected from job 
loss or lost wages.

Comparison to previous studies

These results corroborate a US COVID-19 survey of 5412 
adults which asked “Have you delayed or avoided medical 
care due to concerns related to COVID-19”? [22]. Twelve 
percent of respondents delayed or avoided urgent or emer-
gency care. Delay was significantly higher among unpaid 
caregivers for adults (OR 2.9; 95% CI 2.3–3.6); people 
with ≥ two underlying medical conditions (OR 1.9; 95% CI 
1.5–2.4); and those 18–24 years of age (versus 25–44 years) 
(OR 1.5; 95% CI 1.2–1.8) [22].

Fear of virus transmission while utilizing healthcare 
resources during an epidemic is not new. During SARS in 
2003, a Taiwanese study showed significant healthcare uti-
lization reductions and considered SARS fear significantly 
influencing people’s care-seeking behavior [23]. Fear-
related avoidance of healthcare facilities may be shaped by 
the healthcare response and public trust established early in 
epidemics [24]. A qualitative study conducted during the 
Ebola outbreak found that widespread deaths and limited 
healthcare capacity reported early in the outbreak strongly 
influenced participants’ reluctance to access care later, 
despite improved surveillance and treatment capacity [25].

Clinical Implications

Delay in seeking care can lead to increased morbidity and 
mortality [26–28]. An Italian case series of 12  pediat-
ric patients with delayed access to hospital care during the 
pandemic indicated progression of disease during the delay, 
resulting in six pediatric intensive-care unit (PICU) admis-
sions and four deaths [6]. An American case series of five 
children with leukemia highlighted an unprecedented gap of 

Fig. 2   Rates of delayed presen-
tation to the emergency depart-
ment over time
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35 days between new leukemia diagnoses during the pan-
demic, over 11 times higher than the mean 5-year average. 
This study also reported a six-fold increase in PICU admis-
sions associated with new leukemia diagnoses, compared to 
historical pre-pandemic average [7]. A study of 532 children 
and adolescents with newly diagnosed type 1 diabetes found 
a 1.4-fold increase in rate of diabetic ketoacidosis [1]. Fur-
thermore, an Israeli case series of children with appendicitis 
reported a twofold increase in complication rate during the 
pandemic, compared to prior experience [2]. Similarly, a US 
single-center study found a 20% increase in rates of perfo-
rated appendicitis in children during the pandemic compared 
to an historical cohort [29].

Research implications

These findings highlight a key insight from risk commu-
nication in disasters: the public perception of a threat is 
equally as dangerous as the threat itself [30]. Perception of 
risk, as noted by the Center for Disease Control, is “tied 
to the degree to which persons feel alarmed or outraged”, 
and perceived risks to child health in particular are noted 
to be inherently less acceptable [24]. Garnering the trust of 
the public is critical in public health responses in pandem-
ics. Risk communications is an established methodology of 
communicating honestly and effectively the risks associated 
with natural hazards and human activities [31]. Analysis 
of over 1000 studies worldwide by the United Kingdom’s 
Department of Health resulted in publication of valuable risk 
communication strategies, including openness, transparency, 
demonstrating action and progress, treating people’s fears 
seriously, framing announcements and responses to provide 
context, and encouraging and enabling self-responsibility 
[32]. Early in the pandemic, most messaging focused on 
social distancing, hand hygiene, personal protective equip-
ment, need for augmented testing, and staying home [33]. 
Less well communicated was the work hospitals were doing 
to keep people safe, including universal masking, frequent 
cleaning and disinfecting, screening at all entrances, sepa-
rate waiting areas for people with and without COVID-19 
symptoms, and maintaining social distancing. Effectively 
communicating these measures through social media, digital 
press kits for the news media, call centers, and virtual town 
halls for clinicians may help calibrate the public perception 
of risk [24]. Caregivers should also be made fully aware of 
the risks of delayed presentation for emergency conditions. 
Although several news articles have specifically addressed 
this issue [34, 35], the message is not reaching its intended 
target. We found that rates of delay were not statistically 
different across the eight week study period, despite vari-
ous efforts in the media to encourage caregivers to attend 
the pediatric ED when needed [36, 37]. As new virtual care 

models are being developed, we may have an opportunity to 
provide education to families regarding the relative safety 
to presenting to the ED when providing anticipatory guid-
ance. Future research should examine the best implementa-
tion strategies for communicating this message to caregivers.

Limitations

Our study has several limitations. First, the population of 
caregivers responding to the survey does not represent all 
caregivers in the sites where the study was conducted, as 
only a subset of families (likely < 5% of visitors to 16 pedi-
atric EDs) filled out the survey. We also relied on caregiver 
possession of a smartphone/tablet/computer to complete the 
survey online, which may have limited some caregivers from 
responding. As this was an anonymous survey conducted 
in the absence of onsite research teams at the start of the 
pandemic, we relied on the accuracy of caregiver responses 
to the status of delay and could not correlate responses with 
the presence of deleterious or preventable medical outcome. 
Thirdly, the survey did not explore other pandemic-related 
barriers contributing to delays in seeking care, such as trans-
portation, childcare, restrictions in number of caregivers 
allowed entry into the ED, or limited access to primary care 
providers. Additionally, the survey did not assess baseline 
patterns of delay in care-seeking or timing or duration of 
care avoidance. Finally, the survey did not examine caregiver 
perceptions around factors influencing risk of exposure. 
Further research should explore caregiver knowledge about 
risk-minimizing hospital activities, misconceptions around 
exposure to better guide public health messaging, as well as 
the association between caregiver-reported delayed presenta-
tion and patient morbidity/mortality.

Conclusion

In an international sample of caregivers presenting to pedi-
atric EDs for non-COVID-19-related complaints from 
May–June 2020, nearly 1 in 5 reported a delay in seeking 
care specifically from fear of contracting COVID-19. Better 
messaging regarding the relative safety of attending the pedi-
atric emergency department is urgently needed. Caregivers 
should be aware of potential dangers of keeping ill or injured 
children at home. Our findings can guide hospital and public 
health risk communication toward younger caregivers and 
those with children with chronic conditions who were more 
likely to delay their ED presentation due to fear. Caregivers 
who feared job loss were also more likely to delay seeking 
emergent care for their children and support the need for 
continued policies that protect caregivers from job loss while 
seeking medical attention.
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