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ABSTRACT

Objective: While specialized pediatric care is not feasible in all Emergency Department (ED) settings, enhanced system capacity
is needed to appropriately address pediatric emergency care needs. Our objective was to evaluate an innovative clinical pathway
(CP) based regional ED outreach program within community EDs.
Methods: This mixed-methods design includes pre/post chart audits, qualitative interviews, ED site audits, and website utilization
metrics. The study was conducted in community-based hospital EDs within the region. ED nurses, physicians and administrators
from eight hospitals participated in the study. The ED outreach program involved implementation of 3 CPs addressing common
pediatric emergency presentations: asthma, croup and gastroenteritis. Primary outcomes from chart audits included presence of
a CP-related document filed in relevant patient charts and the proportion of patients who received appropriate care as per the
severity-based CP recommendations. Secondary outcomes included documented assessments of condition severity, use of specific
treatments and hospital metrics.
Results: ED health professionals value the outreach initiative and CPs. Site audits confirmed ED presence and knowledge of CP
tools. However several adoption barriers were identified, including time, perceived threats to physician autonomy and infrequent
opportunities for use. Chart audits demonstrated site-dependent, variable uptake of CP resources into ED workflows. In total,
1,274 health records were audited, with the following pre/post breakdowns: 203/211 (asthma), 131/193 (croup) and 291/245
(gastroenteritis). We could not evaluate our primary outcomes due to infrequent documentation of condition severity. Significant
post-implementation improvements were demonstrated in gastroenteritis management. Median length of stay remained unchanged
(asthma) or increased (croup, gastroenteritis). ED site was an important predictor of some asthma treatments and LOS for asthma
(p < .001), croup (p = .01) and gastroenteritis (p < .001).
Conclusions: CP documents were available in EDs, but may not be utilized as fully intended. Site heterogeneity may account for
lack of significant change in several outcome variables.
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1. INTRODUCTION

Pediatric patients represent approximately 25% of Emer-
gency Department (ED) visits in the United States and
Canada,[1, 2] with most visits occurring outside of special-
ized pediatric EDs. Approximately 75% of pediatric emer-
gency care visits occur in general EDs,[1–4] likely reflecting
families seeking care closer to home. Regardless of where
they present, all children deserve quality emergency care.
This may be compromised due to the competing demands
of general emergency medicine that compound evidence-to-
practice gaps across all medical fields.[5–11] Because spe-
cialized pediatric systems of care are not feasible in all ED
settings, calls have been made to increase capacity of exist-
ing systems and providers to appropriately address pediatric
emergency care needs.[12, 13]

We hypothesized that a targeted strategy to integrate
evidence-based pediatric management recommendations into
ED care systems would improve the evidence-to-practice
gap within general community EDs. Towards this end, we
implemented an innovative ED outreach program based on
clinical pathways (CPs), which are tools designed to oper-
ationalize best evidence guidelines into accessible bedside
formats for health provider teams.[14–20] Developed by ex-
perts at the Children’s Hospital of Eastern Ontario (CHEO),
the CPs have been fully integrated into the care provided
at this pediatric academic center. Our initial pilot included

eight hospitals within our referral region, where pediatric pa-
tients comprise 15%-40% of visits. Beyond CHEO, regional
pediatric expertise is sparse, with limited access to in-house
pediatric consultants. We provided interprofessional educa-
tion workshops and ancillary resources through a dedicated
outreach website (https://outreach.cheo.on.ca) and
engaged local champions to support CP use. Details of our
ED outreach program and preliminary evaluation findings,
including participant satisfaction and knowledge acquisition,
are reported elsewhere.[21]

The purpose of this study was to conduct a more extensive
evaluation of this innovative CP-based regional ED outreach
program. This paper will report on: (1) reactions to, and
(2) utilization of three pediatric CPs addressing three of the
most common pediatric presentations — asthma, croup and
gastroenteritis — within participating EDs.

2. METHODS

2.1 Study design
Our mixed methods evaluation design included use of
pre/post chart audits; qualitative interviews and focus groups;
ED site audits; and website utilization metrics (see Table 1).
Research ethics board approval was secured at the CHEO
Research Institute and each participating institution before
initiation of any activities. Informed consent was obtained
from all interview and focus group participants.

Table 1. Summary of the children’s hospital ED outreach program evaluation analysis
 

 

 Participants’ Reactions to the CPs CP Use by ED Health Professionals Study Sample Period 

Description Participant reactions to CP tools 
Adoption of CPs and/ or 

CP-recommended management 

Implementation completion dates across 

sites: April 2010 – Sept 2011 

Data Source 

Participant satisfaction surveys 
*
   

Key Informant interviews  Key Informant interviews  April – July 2011 

Focus Groups Focus Groups April – July 2011 

 Pre/post chart audits  April 2009 – Sept 2012 

 ED site audits May 2011 – Sept 2012 

 Website utilization metrics April 2008 – Sept 2013 

Note. * As reported in previous manuscript [21]; CP: clinical pathway; ED: emergency department 

 

2.2 Study setting and population
Study participants included emergency nurses and physi-
cians working in one of eight community hospitals within
our referral region.

2.3 Study protocol and key outcome measures
2.3.1 Participants’ reactions to CPs
To assess issues within the organizational context, an admin-
istrative lead, defined as a nurse manager or physician chief,
at each hospital was invited to participate in a semi-structured
key informant interview. All eight sites agreed to an inter-

view. At five sites two administrative leads were identified
and interested to participate; therefore two interviews were
conducted. In total, 13 interviews, 8 with nurse leads and 5
with physician leads. A single author (KR) with qualitative
interviewing expertise conducted all interviews in English
using a semi-structured interview guide. Interviews were
audio-recorded and transcribed verbatim for analysis.
To assess how extensively the CPs had become part of the ED
culture, we sought to conduct multi-disciplinary focus group
sessions at each site, inviting nurses, physicians and other
allied health professionals. In total, 8 focus group sessions,
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with up to 10 participants each, were held at four sites. Focus
group participants were predominantly ED nurses. All focus
group were conducted on site and in English by a single
author (KR) with qualitative interviewing expertise. Focus
groups were audio-recorded and transcribed verbatim for
analysis. A focus group and/or key informant interview was
conducted at each of the eight sites.

The site champion at each hospital assisted with local recruit-
ment of participants for these interviews and focus groups.
The latter were open to all staff and physicians at each hospi-
tal ED. No financial incentives were provided, although the
focus group sessions involved a catered lunch. Participation
was voluntary, with no penalties for refusal. Reasons for
non-participation were not collected.

2.3.2 CP use by ED health professionals

We assessed CP use among ED health professionals using:
(1) pre/post chart audits; (2) key informant interviews and
focus group sessions, as described above; (3) ED site au-
dits; and (4) website utilization metrics. An experienced
research coordinator conducted the chart audits, using a data
collection form created and piloted for each of the three
clinical conditions. Using ICD-10 codes, all relevant charts
were retrieved from the first week of each month during

the twelve-month pre and post-implementation periods at
each site. Chart abstractions were limited to those from pa-
tients that met defined inclusion/exclusion criteria for the
relevant CP; that is, only from patient charts for which use
of the CP was appropriate. Information collected included
patient demographics, assessment, management, discharge
diagnosis, and disposition details. Our study outcomes are
summarized in Table 2. Primary outcomes included presence
of a CP-related document filed in the health record of rel-
evant patients and the proportion of patients who received
appropriate care, as per the severity-based CP recommenda-
tions. Secondary clinical outcomes included documentation
of assessments and hospital metrics.

The research coordinator conducted post-implementation
ED site audits concurrently with the chart audits. Using a
written checklist, the research coordinator made observa-
tions and consulted with ED health professionals on duty to
assess awareness, availability, and perceived usefulness of
the CP tools. The ED Outreach website utilization assess-
ment compared two matched 24-month periods, pre/post-
implementation. Utilization metrics included website hits
for specific pathway tools, including the pathway algorithms,
pre-printed order sets, parent information resources, and drug
calculation programs.

Table 2. Primary and secondary study outcomes
 

 

Primary Process Outcome Is the CP being used, based on a CP or Pre-Printed Order filed on the chart of relevant patients? 

Primary Clinical Outcome Proportion of pediatric patients who 

received CP recommended care  

Asthma  

 mild to moderate exacerbation treated with inhaled salbutamol 

 moderate to severe exacerbation treated in ED with inhaled 

salbutamol and systemic corticosteroids 

 severe exacerbation treated with inhaled salbutamol and 

ipratropium, and systemic corticosteroids 

Croup 

 dexamethasone for all patients 

 severe croup treated with epinephrine  

Gastroenteritis 

 moderate dehydration treated with oral rehydration therapy 

 severe dehydration treated with IV isotonic fluids 

Secondary Clinical Outcomes 1. Documented severity assessment 

for each condition 

Asthma: Pediatric Respiratory Assessment Measure (PRAM) score 

Croup: Westley croup score  

Gastroenteritis: Clinical estimation of dehydration (mild/mod/severe) 

2. ED length of stay 

3. Hospital admission/ transfer 

4. Return ED visits (within 1 week) 

 

Note. CP: clinical pathway; ED: emergency department 

 

2.4 Data analysis

2.4.1 Quantitative

For each condition, ED length of stay was found to be
skewed; analyses were therefore conducted using log-
transformed ED length of stay. This was compared between

phases using mixed effects models, treating site as a ran-
dom effect. To facilitate interpretation, results based on
log-transformed quantities that are treated as normally dis-
tributed in the models have been transformed back to the
original scale. Consequently, means on the log-scale must be
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interpreted as medians when transformed back to the original
scale.

2.4.2 Qualitative
We used a conventional qualitative content analysis[22] be-
cause minimal information and research literature exists on
this topic area. This approach ensured an inductively de-
rived coding scheme that flowed directly from the data. Two
trained qualitative researchers (KM; KR) versed in this area
first independently read all transcripts multiple times to ob-
tain a sense of the whole.[23] Next, they independently read
through the data verbatim to derive an initial coding scheme,
then sorted these codes into overarching categories based
on how they related to one another. They met to compare
their categorical systems and through discussion developed
definitions for each category. Finally, one of the qualitative
researchers reanalyzed the transcripts using this agreed list
of categories and codes, identifying exemplars of each. The
use of multiple coders in the development of categories and
codes, combined with exemplars, ensured the rigor and trust-
worthiness of the analysis. An audit trail was kept of coding
decisions, data analysis procedures and copies of evolving
coding schemes.[24]

3. RESULTS
3.1 Participants’ reactions to CPs
We identified three major themes regarding participants’ re-
actions to the CP tools:

3.1.1 Theme 1: Standardization of care
Participants from all sites described high satisfaction with
CPs’ perceived and potential impact in standardizing care;
that CP adoption would promote uniformity and continuity
of pediatric care across centres. For example, one participant
described how,

“The pathways, I think, in our ER here has helped, you know,
standardize everything. So, when we do send somebody to
CHEO we are on the same path, right, of what we are using.”

Another individual reiterated this, noting:

“If they used the pathways you would have a more consistent
approach to care. Patients definitely receive the same stan-
dard so you would not have some people getting different
levels of care.”

Participants also discussed how standardization improves
safety and minimizes medical error, especially among
providers who treat children infrequently in the ED. As one
participant stated:

“I do not get to spend a lot of consistent time there [in the ED]
and the pathways provide me with an excellent opportunity to

not miss things or make mistakes. They trigger the questions
and the treatments that I need to be following through on,
which is essential.”

3.1.2 Theme 2: Credibility
Participants discussed the importance of establishing credi-
bility of their ED in providing care. Alignment with CHEO’s
strong reputation is critical to this credibility. Interviewees
relate implementation of the CHEO’s CPs with enhancing
their ED capabilities. One participant commented:

“I think because it is being labeled as CHEO’s pathway it
is giving us great strength . . . If it becomes an issue with a
parent, we can say we are doing things the same way as they
do at CHEO, which is a big piece as well. The administration
and everyone is happy to be able to attach a bit of a value
label to it by saying it is CHEO’s protocols.”

3.1.3 Theme 3: Interdependent practice
Participants appreciated that CPs can be initiated by both
physicians and nurses. Several expressed that they “like the
idea of a triage nurse initiating the pathway”.

They also described how CPs promote a collaborative envi-
ronment where physicians and nurses work interdependently
for the child’s benefit. Reflecting her own experience, one
participant said:

“I think using [the pathway] will improve all of that, definitely
the flow. The fact that you start treating a dehydrated patient
right away; a lot of these kids will feel better before they
even see the physicians.”

3.2 Use of CPs by ED health professionals
3.2.1 Pre/post chart audits
In total, 1,274 patient health records were audited pre/post-
intervention for three clinical conditions: asthma, croup and
gastroenteritis (see Table 3). Based on lack of a physical
CP or associated pre-printed order set, CP documents were
infrequently found within the patient records. Regardless
of whether a CP document was used, the CP education ses-
sions instructed participants to assess condition severity by
using a validated scoring tool (asthma, croup) or clinical
signs (gastroenteritis). Despite this, severity assessments of
any type were infrequently documented in the charts. As
such, because CP treatment recommendations are based on
condition severity, we could not assess appropriateness of
patient-specific management.

Controlling for site, significant differences were found in
pre/post use of specific treatments for gastroenteritis with
increased use of oral rehydration therapy and ondansetron,
and decreased use of dimenhydrinate (see Table 4).
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Table 3. Descriptive statistics for pre/post chart audits
 

 

 Asthma (n = 414)  Croup (n = 324)  Gastroenteritis (n = 536) 

 Pre Post  Pre Post  Pre Post 

Pre/Post Implementation (n) 203 211  131 193  291 245 

Mean Age in Years (SD) 8.38 (5.45) 7.94 (5.00)  3.20 (2.55) 3.07 (2.31)  5.03 (4.73) 4.38 (4.58) 

CP Document filed in Chart (n [%]) 0 (0.0) 13 (6.2)  0 (0.0) 33 (17.1)  0 (0.0) 4 (1.5) 

Note. SD: standard deviation 

 

Table 4. Use of specific treatments pre vs. post pathway implementation
 

 

Gastroenteritis n OR Lower Upper p-value 

ORT   536 3.77 1.90 7.48 <  .001 

Ondansetron 536 162.86 20.20 1,313.05 <  .001 

Dimenhydrinate 536 0.24 0.13 0.44 <  .001 

IV Fluids 536 1.07 0.57 2.02  .96 

Croup      

Dexamethasone 324 1.25 0.68 2.29  .57 

Asthma      

Systemic Corticosteroid 413 1.18 0.78 1.81  .50 

Note. ORT: oral reydration therapy; OR: odds ratio; Severity-based management could not be assessed due to incomplete documentation in 

patient health records 

 

 
Table 5. ED length of stay by condition

 

 

 
Asthma  Croup  Gastroenteritis 

Pre Post  Pre Post  Pre Post 

Median length of 

stay hours (IQR) 

1.73  

(1.01-2.64) 

1.70  

(1.08-2.97) 

 

 

1.17  

(0.7-1.88) 

1.52  

(0.78-2.62) 

 

 

1.45  

(0.75-2.75) 

2.27  

(1.16-3.61) 

ED Site was an important predictor of length of stay for Asthma (p < .001), Croup (p =  .01) and Gastroenteritis (p <  .001) 

Admissions/Transfers: No significant difference Pre vs. Post Intervention 

ED Revisits: No significant difference Pre vs. Post Intervention 

Note. IQR = inter-quartile range; ED: emergency department 

 

 Between sites, several management practices varied signif-
icantly for asthma, including salbutamol administration by
nebulization only (p = .04) and mean number of salbutamol
treatments (p = .001). Regarding other secondary clinical
outcomes, median ED length of stay post-implementation
was unchanged (asthma) or increased (croup, gastroenteritis)
(see Table 5). Note, the croup CP recommendation included
a two-hour observation post-epinephrine treatment. Again,
ED site was a significant predictor of ED length of stay
for asthma (p < .001), croup (p = .01), and gastroenteritis
(p < .001). Hospital admissions, transfers or return visits
were too infrequent to detect significant differences pre/post
implementation.

3.2.2 Qualitative interviews

As reported by administrators and frontline ED nurses and
physicians, uptake of CP resources into ED workflows was
dependent and variable. We identified four major themes
influencing use of the CPs.

(1) Health professionals’ perceptions and characteristics:
Participants identified how their perceptions of medical prac-
tice and personal characteristics influenced whether they
embraced the CPs. For instance, one participant stated:

“We have not been using the pathways because when they
were presented at the Emergency Committee, the physicians
agreed with some of them, but not all of them . . . ”

Participants also suggested that CP use might be contingent
on health professionals’ age and willingness to integrate
technology into their practices, as evidenced below:

“This may be a negative for you per se, but I would say that
in our facility because we have not had pathways and we
have basically an older physician group with a reluctance
to adopt new technology and new ways of thinking, that this
older group has been resistant in adopting both the pathways
and pre-printed orders . . . However, recent graduates in
emergency, specifically, those who have entered in about the
last ten year have incorporated [these] as the mainstream
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practice.”

(2) Physician autonomy: Participants discussed the impor-
tance of evidence-informed decision-making in optimizing
patient outcomes. However, they expressed concern that a
perceived lack of physician autonomy in deciding best man-
agement for their patients might be hindering CP use. As
one interviewee stated:

“Physicians are ordering treatments that are very consistent
with the pathways, but I do not believe they are implement-
ing the actual pathways. I do not know if they feel that the
autonomy of decision-making is removed from their hands
now.”

Another commented on how,

“there are some physicians who are still cowboys. They like
to do things their own way. . . . Some of them do not want to
do the protocols and they tend to make their own decisions.”

(3) Time: Participants noted that, while CPs are desirable,
additional time is required to integrate them into the care
process, as supported in the following quotations:

“For us to roll out something takes a long time. We probably
have 12 or 15 people that float, too. They will just do a shift
and leave, but there is nobody really in charge of, you know,
physician education. There is nobody who is here five days a
week or anything.”

“I understand that it is a slow process and that we have many
new people on our staff to bring up to speed on those. So, the
pathways, I would say, the use rate is probably fifty percent
at best.”

Participants also highlighted that CP use requires more de-
voted time for reading and completing necessary paperwork,
reflecting statements such as,

“It does seem to slow you down, it does take time, you know,
to go through it”,

and “I do not have time to hunt down everybody and talk to
them to have them fill out the [education] form and sign off
on it. So, that has been the big limiting step.”

However, others emphasized how additional CP education
helped participants realize they are actually easy to use, re-
flecting one clinician’s statement,

“Oh, that is so simple. But when you do not have the training
at first you are thinking that this very difficult, but it is, really,
simply checking it off.”

and “. . . from a physician point of view, they are easy to use
. . . I could take that and use it tomorrow.”

(4) Opportunity for CP use: Lastly, participants commented
on their limited opportunities for CP use, which may have
impacted integration into their routine practices. Explaining
this situation, one interviewee stated:

“We don’t have the opportunity to use them, we don’t have the
acuity to use them that often they forget that they’re there”.

Nonetheless, one participant expressed confidence that after

“they have used it once or twice, then they are okay. . . . and
[that] when we use them, the more familiar we will become.”

3.2.3 ED site audits
Post-implementation site audits were completed in seven
EDs, with input from health professionals (two nurses, one
physician) on duty in each ED during the visit. All sites
had a visible outreach poster and pre-printed CHEO health
education documents. The health professionals interviewed
at each site knew the location and purpose of the CP docu-
ments. They reported the CP documents as moderately to
highly useful. The ED outreach website was bookmarked on
computers in 4/7 (57.1%) sites visited.

3.2.4 Website utilization
Over the course of the study period, the CHEO ED Outreach
Website became broadly available beyond our 8 pilot sites.
Consequently, a disproportionate increase in the number
of non-study site users accessing the website in the post-
implementation period precluded our ability to differentiate
data among sites. Website utilization increased overall in the
post-implementation period. However, without accurate data
specific to our sites, a decision was made to disregard this
analysis.

4. DISCUSSION
This study demonstrated that ED health professionals value
the CP-based ED outreach program that, as they see, “en-
hances [their] capacity to deliver good care”. CPs promote
interprofessional work and interdependence, empowering
nurses to initiate care sooner. Our mixed-methods evalua-
tion was essential in assessing specific outcomes through
quantitative measures and, more importantly, understanding
these outcomes through focus group and key informant in-
terviews. Qualitative data revealed that although the CPs
were highly valued, adoption barriers persisted. Specifically
cited barriers included change readiness, perceived threats to
physician autonomy, time to integrate into workflows, and
infrequent opportunities for use. Based on our ED site au-
dits, awareness and physical presence of the CPs were not
an issue. Additionally, although we heard the CPs were
being used, we could not assess management appropriate-
ness post-implementation because condition severity was
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infrequently documented in patient records. We found signif-
icant changes in accordance with CP-recommended therapies
for gastroenteritis, but minimal to no significant changes in
therapies aligned with the asthma and croup CPs. These
differences may be due to several factors, such as minimal
physician participation in educational sessions, favorable
benefit-risk ratios for some treatments (gastroenteritis CP),
and a pre-implementation ceiling effect in current manage-
ment (croup). The increased croup ED length of stay may
represent improved CP-recommended care delivery.

Of note, ED site was a significant predictor for use of spe-
cific treatments and ED length of stay in all three conditions.
Although we were not powered to evaluate site-specific prac-
tice changes, these findings further highlight the concerning
variability in care for common conditions.[7–11]

There is growing evidence for CP effectiveness, including
improved safety, quality, cost savings and other efficien-
cies.[14–20, 25–27] Most pediatric CP studies reporting positive
outcomes were done in single pediatric institutions where im-
plementation may have been less challenging. Negative CP
trials typically result from incomplete implementation.[25]

Our program sought to guide implementation of expert-
developed pediatric CPs in general ED settings. These are
complex interventions requiring multimodal interventions,
frequent reinforcements and sufficient time for established
change in organizational practices. Targeted initiatives to
improve physician engagement may have also led to more
successful CP implementation.

A key strength of this study was our pragmatic intervention
design that would guide sites with necessary tools and ap-
proaches for successful CP implementation. More direct
participation by study personnel with local implementation
activities may have resulted in greater success. However this
would limit generalizability as this approach does not ad-
dress real-life challenges and could misinform application of
study recommendations.[28] Another strength was our mixed-
methods evaluation approach that sought to identify potential

explanations for our findings through qualitative data. Un-
derstanding the issues behind incomplete implementation
provides greater insights for eventual success.

Limitations
There are some limitations to our study. Our health region is
unique, with sparse pediatric consultant availability beyond
our academic referral centre. Local pediatricians, if present
within given sites, may have facilitated local implementation
processes by advocating for improved pediatric care. Another
limitation relates to the participants attending education ses-
sions and focus groups, who tend to be more committed and
may not represent views of more change-resistant colleagues.
Physicians participated infrequently in these interventions,
which is unfortunate given their prominent roles in ED teams.

5. CONCLUSIONS
CP implementation is a complex intervention and requires
sufficient time and resources to establish the change process.
Although we were able to demonstrate that CP documents
were available within EDs and valued by ED health pro-
fessionals, they may not be used as fully intended. Site
heterogeneity may account for the lack of significant change
on several outcome variables. Future research should explore
physician-targeted initiatives for more successful implemen-
tation.
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