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Abstract 

Background:  Data on the readiness of the general emergency departments (EDs) in Canada to care for children 
requiring emergency care are limited. Recent evidence suggests an inverse association between pediatric readiness of 
the general ED and mortality.

Objectives:  To assess the baseline pediatric readiness of the general EDs in the province of Manitoba, Canada, to 
care for acutely ill and injured children.

Methods:  This was a cross-sectional survey study conducted between 2019 and 2020. We used a validated pediatric 
readiness research checklist to obtain information on the six domains of the general EDs in Manitoba in the fiscal year 
2019. A general ED that managed acutely ill patients (0–17th birthday), except for psychiatric cases (up to the 18th 
birthday), was defined as eligible. We performed a descriptive analysis using the weighted pediatric readiness score 
(WPRS) based on a 100-point scale. The factors associated with the total WPRS were examined in linear regression 
models.

Results:  Of the 42 eligible general EDs, 34 centers participated with a participation rate of 81%. However, only 
27 general EDs plus one specialized children ED (28, 67%) completed the survey. The overall median WPRS (/100) 
attained by the general EDs was 52.34 (interquartile range [IQR] = 10.44). The only specialized children ED in Mani-
toba achieved a score of 89.75. Over half (15, 55.6%) of the general EDs scored 50 or more. The mean volume of the 
general ED that participated was 4010.9 (± SD 2137.2) pediatric general ED visits/year. The average scores attained in 
the domains such as coordination of patient care, general ED staffing and training, and quality improvement were low 
across the five Regional Health Authorities. The general ED volume was directly associated with the total WPRS, regres-
sion coefficient, β = 0.24 (95% CI 0.04–0.44). Neither the capacity of the general ED to receive pediatric patients from 
a nursing station, β =  − 0.07 (95% CI − 0.28–0.14), nor the capacity to admit pediatric patients that visited the general 
ED, β =  − 0.03 (− 0.23–0.17) was associated with the total WPRS.

Conclusions:  The pediatric readiness of the general EDs across Manitoba is comparable to other Canadian region, 
yet some domains need to be improved.

Keywords:  Pediatric readiness, Survey, Scores, Manitoba, Canada

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
Many general emergency departments (EDs) care for 
acutely ill and injured children. However, the healthcare 
providers in the general EDs have expressed concerns 
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about maintaining pediatric expertise and competencies, 
especially if they do not often treat children or certain 
pediatric conditions [1]. It is well-established that a delay 
in prompt response to emergencies may lead to fatal 
outcomes, heightened in children due to their unique 
physical and psychosocial needs [2]. The requirements to 
manage pediatric emergencies differ from adults because 
of their unique needs in medication, equipment, staff, 
and pediatric-specific policies and protocols [3]. A low 
level of pediatric readiness in the general EDs puts chil-
dren at risk when immediate care is required and may 
contribute to inconsistencies in the delivery of pediatric 
emergency care [4]. The National Hospital Ambulatory 
Medical Care Survey of the United States reported that 
20% of the over 141 million annual general ED visits are 
from children younger than 15 years of age [5]. Likewise, 
the majority (85%) of children who require emergency 
care in Canada receive care in the general EDs [1].

To help assess the readiness of the general EDs to care 
for acutely ill children, the Emergency Medical Services 
for Children designed a program called the National 
Pediatric Readiness Project (NPRP) in 2011 as a quality 
improvement campaign across the general EDs in the 
United States [5]. They developed a survey that assessed 
six domains of the general EDs, using weighted pediatric 
readiness scores (WPRS) to measure the level of readi-
ness of the general EDs to manage acutely ill and injured 
children. This research checklist is known as the pediat-
ric readiness quality improvement assessment (PRQIA) 
survey of the general EDs [6].

The PRQIA survey is widely used in the United States 
to report the pediatric readiness of the general EDs [7–
10]. Other countries in Europe [11] and Asia [12] have 
also adopted the survey. It is gradually gaining momen-
tum in Canada as a valuable tool to assess the readiness 
of the general EDs [13]. A study from the province of 
Alberta [13] and our study are the two studies that have 
completed the baseline pediatric readiness assessments 
of the general EDs to date in Canada. The Alberta study 
[13] found an overall WPRS of 48.4/100 in 2019 and con-
cluded that there is an urgent need to improve readiness 
to respond to high acuity pediatric emergencies in the 
province. A similar study is ongoing in Ontario, Canada, 
which shows how provinces in Canada are responding to 
the need to assess the general EDs to care for acutely ill 
children.

Relatively recent studies from the USA [14–16] and 
Europe [17] have shown an inverse association between 
WPRS of the general EDs and mortality in children. Like-
wise, the benefits of different interventional measures to 
increase WPRS to help improve the quality of care in the 
general EDs have been reported [18–20]. To date, there is 
no data on the pediatric readiness of the general EDs in 

Manitoba, Canada. The data is essential to help identify 
the gaps in providing optimal emergency care for chil-
dren in the general EDs.

Following a wide spectrum of the usefulness of the 
PRQIA survey, we used it to examine the baseline pedi-
atric readiness of the general EDs to care for acutely ill 
and injured children across the province of Manitoba, 
Canada. This study can help guide the design of interven-
tional measures to address gaps in the delivery of pedi-
atric emergency care. It also has the potential to help 
advocate for change in policies that can be beneficial to 
improving pediatric emergency care in the general EDs.

Methods
Study design, setting, and population
We conducted a cross-sectional survey sampling of 
34 general EDs in the province of Manitoba, Canada, 
between 2019 and 2020. The general EDs in Manitoba 
are managed by five Regional Health Authorities (RHA), 
including the Northern RHA, Southern RHA, Prairie 
Mountain RHA, Interlake-Eastern RHA, and Winnipeg 
RHA. We also sampled the only specialized children’s 
hospital ED in Manitoba to serve as a local reference for 
this study. An ED was eligible if it provided emergency 
care for pediatric patients (defined as individuals from 0 
up to the 17th birthday in Manitoba), except for psychia-
try/mental health cases, which is up to the 18th birthday.

Online survey
This is a 133-question survey originally developed and 
validated by the NPRP and the Provincial Council for 
Maternal and Child Health (PCMCH) and modified to 
accommodate the uniqueness of Manitoba’s population 
and geography (supplementary material 1). The survey 
collected information about six main domains of the ED 
in the fiscal year 2019. These are coordination of patient 
care; ED staffing and training; quality improvement; 
patient safety; policies and procedures; and availability 
of pediatric equipment/supplies. A detailed description 
of each domain is available in the survey (supplemen-
tary material 1). The survey also collected information 
about the demographics of the general EDs. The online 
survey was delivered to the respective general EDs via 
the Research Electronic Data Capture (RedCap) system 
[21]. The lead representative at the local general ED coor-
dinated data collection and entry. The primary outcome 
was the overall WPRS normalized on a 100-point scale. 
The distribution of WPRS points by the domain of the 
general EDs is as follows: coordination of patient care is 
allocated 19 points; ED staffing and training 10 points; 
quality improvement 7 points; patient safety 14 points; 
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policies and procedures 17 points; and availability of 
pediatric equipment/supplies 33 points.

We sent out electronic posters (that contained a brief 
description of the study) via email to all eligible general 
EDs to obtain expression of interest. Meetings also took 
place with each RHA to explain the study and seek their 
support to contact the general EDs and feedback on com-
munication strategies. This was followed by two letters. 
The first letter was to officially invite the general EDs that 
expressed interest in participating in the study. The sec-
ond letter was to inform the general EDs of the details 
and the instructions needed to complete the survey. 
We piloted the study in nine general EDs for complete-
ness and usability within the Manitoba context. The first 
wave of survey distribution was in August 2020. We sent 
out a scheduled biweekly reminder to complete the sur-
vey. This was later changed to weekly towards the end of 
data collection, which was December 2020. The research 
team actively followed up with each center by emails and 
phone calls to inquire and respond to any concerns or 
challenges in completing the survey. We sent a custom-
ized report to each general ED after completing the sur-
vey. The report included the WPRS of each general ED, 
the overall WPRS, and the highest and lowest WPRS 
recorded in the province of Manitoba. The scores per 
each of the six domains were also presented in the report. 
We also included the gaps identified in each general ED 
that would require attention.

Sample size and operational approvals
We used convenient sampling based on previous similar 
successful studies [12, 13, 22]. Both NPRP and PCMCH 
gave permission to use the survey in Manitoba. The 
University of Manitoba Health Research Ethics Board 
approved this study. We also obtained operational 
approvals from the five RHAs in Manitoba.

Data analysis
We performed a descriptive analysis to compare the 
WPRS achieved by the general EDs and the scores in 
each of the six domains of the general ED by RHA. Data 
were presented as median scores with an interquartile 
range and mean scores with standard deviation. We 
investigated in univariate and multivariable-adjusted 
linear regression models factors reported in the litera-
ture that may influence the overall WPRS. We tested 
factors such as the general ED volume (pediatric gen-
eral ED visits/year), the capacity to receive pediatric 
patients from a nursing station (which is a health care 
clinic, usually located in the northern isolated commu-
nities in Manitoba, where the majority of care is pro-
vided by nursing personnel (yes, %)), and the capacity 
to admit pediatric patients that visited the general ED 

(yes, %) [23]. The general ED volume was categorized 
into low volume (1–4999), medium volume (5000–
9999), and high volume (≥ 10,000). The total WPRS was 
log-transformed and treated as a continuous variable. 
For ethical reasons, we de-identified data for analysis 
and reporting. We performed data analysis using Stata 
(v. 16.1; StataCorp, College Station, TX, USA), and 
the test for statistical significance (at P < 0.05) was two 
sided.

Results
We had 34 of the 42 eligible EDs participate in the 
study, with a participation rate of 81%. However, only 
27 general EDs plus one specialized children ED (28, 
67%) completed the survey (Fig. 1). The overall median 
WPRS (/100) attained by the general EDs was 52.34 
(interquartile range [IQR] = 10.44). The highest versus 
lowest total WPRS achieved among the general EDs 
in Manitoba was 67.15 versus 37.75. The only special-
ized children ED in Manitoba achieved a score of 89.75. 
Over half (15, 55.6%) of the general EDs that partici-
pated scored of 50 or more. The baseline character-
istics of the general EDs by the RHA are presented in 
Table  1. The mean volume of the general ED by RHA 
was 11,415.6 (± SD 10,917.5) pediatric general ED vis-
its/year, while the mean volume of all the general ED 
that participated was 4010.9 (± SD 2137.2). Most of the 
general ED that participated were classified as low vol-
ume (n = 21, 91.3%). While 12 (44.4%) general EDs had 
transfer guidelines to other centers in place for pediat-
ric trauma patients, only 5 (18.5%) could manage pedi-
atric trauma patients in the general ED once they were 
stabilized. Only 8 (29.6%) of the general EDs received 
pediatric patients sent directly from a nursing station in 
a nearby First Nations community. The average scores 
achieved per each of the domains for the general EDs 
are presented in Table  2. The average scores attained 
in the domains such as coordination of patient care, 
general ED staffing and training, and quality improve-
ment were low across all the RHAs. However, the aver-
age scores in patient safety and availability of pediatric 
equipment/supplies were high. Although there was a 
disproportional representation of the general EDs by 
RHA, almost all the RHAs had a total WPRS of over 50.

In univariate analysis, the general ED volume was 
directly associated with the total WPRS, regression coef-
ficient, β = 0.27 (95% CI 0.03–0.38) (Table  3). The asso-
ciation was slightly attenuated in multivariable regression 
models, β = 0.24 (95% CI 0.04–0.44). Neither the capac-
ity of the general ED to receive pediatric patients from 
a nursing station, β =  − 0.07 (95% CI − 0.28–0.14), nor 
the capacity to admit pediatric patients that visited the 
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general ED, β =  − 0.03 (− 0.23–0.17) was associated with 
the total WPRS.

Discussion
This study reports on the online assessment of the pediat-
ric readiness of the general EDs in Manitoba in 2019 and 
2020. We observed that the overall WPRS of the general 
EDs in Manitoba was comparable to the previous Cana-
dian study from the province of Alberta. Over half of the 
general EDs that participated achieved a score of 50 or 
more. The WPRS was uneven across the domains of the 
general ED. On average, the general EDs scored highly 
in patient safety and availability of pediatric equipment/
supplies. However, the scores were low in the coordina-
tion of patient care, general ED staffing and training, and 
quality improvement.

Our study is the second study to publish the baseline 
WPRS of the general EDs in Canada after the Alberta 
study. While the Alberta study sampled 59 general EDs 

and achieved a total WPRS of 46.6, we sampled 27 gen-
eral EDs and achieved a total WPRS of 52.3 One impor-
tant reason for assessing the baseline scores of these 
general EDs is to identify gaps in delivering optimal care 
and the opportunity to design an intervention to improve 
the overall WPRS. Studies have shown that compliance 
with some of the components of the Pediatric Readiness 
Initiative caused an increase in the median WPRS from 
55/100 in 2003 [24, 25] to 68.9/100 in 2013 among the 
general EDs in the USA [26].

A significant gap was found in pediatric care coor-
dination, general ED staffing and training, and quality 
improvements of the six domains examined. In keeping 
with the Alberta study [13] that observed a significant 
gap in pediatric care coordination and quality improve-
ment, the general EDs in Manitoba also performed 
poorly in these two domains. The gap in pediatric care 
coordination was not only recorded in the Canadian gen-
eral EDs. Boggs et al. [27] reported that only 763 (17.2%) 

Fig. 1  The total WPRS of the general EDs and the specialized children ED in Manitoba. The horizontal lines in green represent the total weighted 
pediatric readiness scores (WPRS) achieved by the general emergency (EDs) in Manitoba. The horizontal line in red represents the total WPRS 
achieved by the only specialized children ED in Manitoba. The red line shows the local reference score. The general EDs were de-identified and 
presented as numbers in no particular order on the y-axis. The x-axis shows the WPRS normalized on a 100-point scale
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general EDs in the United States had at least one pediat-
ric care coordination among the 4443 (83%) general EDs 
sampled using the 2015 data.

We examined our data in linear regression models for 
factors such as the general ED volume and the capacity 

to admit pediatric patients that visited the general ED, 
which have been reported in literature to be linked to 
the overall WPRS [23]. While the volume of the gen-
eral ED was directly associated with the overall WPRS, 
we found no association between the capacity to admit 

Table 1  Characteristics of emergency departments in Manitoba by Regional Heath Authority between 2018 and 2019

ED Emergency department, FY For year, n Number of Emergency Department, NR Not reported, RHA Regional Health Authority, SD Standard deviation
a Excludes general ED visits or transfers where any of the following Comprehensive Ambulatory Classification System (CACS) codes are used as the primary code: B055 
(Mental Health Intervention and Other Counselling), B170 (Mental Health & Psychosocial Condition), or E702 (Other Mental Health Disorder)

Characteristics All RHAs
n = 27

RHA A
n = 3

RHA B
n = 7

RHA C
n = 7

RHA D
n = 9

RHA E
n = 1

Does your general ED receive pediatric 
patients that are sent directly from a nursing 
station in the First Nations community (ies)? 
Yes (%)

8 (29.6) 3 (100.0) 0 (0.0) 1 (14.3) 4 (44.4) 0 (0.0)

Does your general ED have year-round road 
access to/from the First Nations community 
(ies)? Yes (%)

8 (29.6) 2 (66.7) 1 (14.3) 3 (42.9) 1 (11.1) 1 (100.0)

Total number of adult and pediatric ED visits 
FY 2018/2019 (medical and mental health/
substance use visits combined), mean 
(± SD)

11,415.6 (10,917.5) NR 11,820.1 (10,077.2) 8866.0 (8821.0) 9135.8 (12,924.9) 33,000 (0.0)

aTotal number of pediatric ED visits for FY 
2018/19 for patients whose medical health 
issue was the primary reason/diagnosis for 
the ED visits mean (± SD)

1744.9 (1623.0) 3592.5 (1536.5) 2382.4 (2148.0) 1161.3 (829.5) 762.4 (804.9) 2000 (0.0)

Are pediatric patients who present to the 
general ED with medical health issues 
admitted to your hospital? Yes (%)

18 (66.7) 3 (100.0) 7 (100.0) 3 (42.9) 5 (55.6) 0 (0.0)

aNumber of pediatric patients transferred to 
another hospital for admission whose medi-
cal health issue was the primary reason for 
the transfer (2018/19), mean (± SD)

26.4 (18.8) NR NR 32 (12.7) 9 (5.7) 50(0.0)

Does your general ED manage pediatric 
trauma patients in the ED once they are 
stabilized? Yes (%)

5 (18.5) 1 (33.3) 1 (14.3) 1 (14.3) 2 (22.2) 0 (0.0)

Does your general ED have transfer guide-
lines/protocols in place for pediatric trauma 
patients? Yes (%)

12 (44.4) 0 (0.0) 3 (42.9) 3 (42.9) 6 (66.7) 0 (0.0)

Table 2  Weighted pediatric readiness scores by domain of the general emergency department for each of the Regional Health 
Authorities

The data presented are average scores in each domain of the general emergency department (ED) by Regional Health Authority (RHA).  WPRS Weighted pediatric 
readiness scores

Domains Maximum scores achievable 
per domain of ED

RHA A
(EDs = 3)

RHA B
(EDs = 7)

RHA C
(EDs = 7)

RHA D
(EDs = 9)

RHA E
(EDs = 1)

Coordination of patient care 19.0 0.0 2.7 2.7 3.2 9.5

ED staffing and training 10.0 0.0 0.7 1.4 0.6 0.0

Quality improvement 7.0 2.0 2.4 0.7 0.0 0.0

Patient safety 14.0 11.4 11.1 12.5 11.5 10.5

Policies and procedures 17.0 3.2 6.3 9.8 9.6 2.1

Availability of pediatric equip-
ment/supplies

33.0 32.8 27.6 27.9 26.0 30.2

Total WPRS 100.0 49.5 50.7 55.0 50.9 52.3
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pediatric patient that visited the general ED and the 
overall WPRS.

Strengths and limitations
The strengths of this study include the use of a validated 
tool with a wide application across population samples 
[7–12]. We pilot tested this survey, allowing the opportu-
nity to receive feedback on areas that needed clarification 
related to the Manitoba context. One of the limitations 
of this study is that the survey was self-reported and may 
be affected by an over or under-representation of infor-
mation or data supplied by the different general EDs. 
However, we had discussions with the lead representa-
tives for each of the general EDs on where to obtain the 
information or data needed to complete the survey. The 
data to complete the survey are available in the different 
provincial data repositories. Another limitation is the 
small sample size of the general EDs that participated, 
which did not allow for robust and sophisticated analysis. 
We could not include more general ED characteristics in 
the adjusted regression models or stratify our analysis by 
the categories of the general ED volume. This study was 
conducted during the covid-19 pandemic, which may 
have influenced the participation rate but not the overall 
WPRS because the data collected used in this study were 
from the fiscal year 2019. The findings of no association 
between some of the general ED characteristics and the 
total WPRS should be treated with caution due to the 
small sample size.

Conclusions
In conclusion, the pediatric readiness of the general EDs 
across Manitoba is comparable to other Canadian region, 
with an urgent need to improve pediatric care coor-
dination, general ED staffing and training, and quality 
improvements. These data suggest that the general ED 

volume is strongly associated with the overall WPRS. In 
keeping with the quality improvement goals of the NPRP 
[5], this study has highlighted the domains of the general 
EDs in Manitoba that require urgent attention to pro-
vide optimal care for children requiring emergency care. 
Areas of future research would include an assessment of 
the pediatric readiness of centers within the nursing sta-
tions and interventional studies looking at improving the 
total WPRS of the general EDs in Manitoba.
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