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ABSTRACT

Background: Under-treatment of children’s pain in the emer-

gency department (ED) can have many detrimental effects.

Emergency medicine (EM) residents often manage pediatric

pain, but their educational needs and perspectives have not

been studied.

Methods: A novel online survey was administered from

May to June 2013 to 122 EM residents at three Canadian

universities using a modified Dillman methodology. The

survey instrument captured information on training received

in pediatric acute pain management, approach to common

painful presentations, level of comfort, perceived facilitators,

and barriers and attitudes towards pediatric pain.

Results: 56 residents participated (46%), 25 of whom

(45%) indicated they had not received any training in pediatric

pain assessment. All levels of residents reported they

were uncomfortable with pain assessment in 0-2 year olds

(p = 0.07); level of comfort with assessment increased

with years of training for patients aged 2-12 years

(p = 0.02). When assessing children with disabilities, 83%

of respondents (45/54) indicated they were ‘extremely’ or

‘somewhat’ uncomfortable. Sixty-nine percent (38/55)

had received training on how to treat pediatric pain. All

residents reported they were more comfortable using

pain medication for a 9 year old, as compared to a 1 year

old (oral oxycodone p< 0.001, oral morphine p< 0.001, IV

morphine p = 0.004). The preferred methods to learn about

children’s pain management were role-modeling (61%)

and lectures (57%). The top challenges in pain management

were with non-verbal, younger, or developmentally delayed

patients.

Conclusion: Canadian EM residents report receiving inade-

quate training in pediatric pain management, and are

particularly uneasy with younger or developmentally dis-

abled children. Post-graduate curricula should be adjusted

to correct these self-identified weaknesses in children’s pain

management.

RÉSUMÉ

Contexte: Le soulagement insuffisant de la douleur chez les

enfants au service des urgences (SU) peut avoir de nombreux

effets néfastes. Souvent, les résidents en médecine d’urgence

(MU) soulagent la douleur chez les enfants, mais les besoins

en matière de formation et le point de vue des premiers n’ont

jamais fait l’objet d’étude.

Méthode: Une enquête en ligne a été menée de mai à juin

2013, à l’aide d’un instrument nouveau, selon une version

modifiée de la méthode de Dillman, dans trois universités

canadiennes, chez 122 résidents en MU. Ont été recueillis des

renseignements sur la formation reçue sur le soulagement

de la douleur aiguë chez les enfants; la manière d’aborder des

affections douloureuses, fréquentes; le degré de bien-être des

patients; les facteurs facilitants et les obstacles perçus ainsi

que l’attitude des résidents à l’égard de la douleur chez les

enfants.

Résultats: Cinquante-six résidents ont participé (46 %) à

l’enquête, dont 25 (45 %) ont indiqué ne pas avoir reçu de

formation sur l’évaluation de la douleur chez les enfants. Les

résidents de tous les niveaux ont affirmé qu’ils se sentaient

mal à l’aise devant l’évaluation de la douleur chez les enfants

de 0-2 ans (p = 0,07), mais que le degré d’aise augmentait

avec les années de formation chez les enfants de 2-12 ans

(p = 0,02). Quatre-vingt-trois pour cent des résidents (45/54)

se sont dits « extrêmement » ou « relativement » mal à l’aise

lorsque venait le temps d’évaluer les enfants atteints d’une

incapacité. Par ailleurs, 69 % (38/55) des répondants ont

indiqué avoir reçu de la formation sur le traitement de la

douleur chez les enfants. Tous les résidents ont dit se sentir

plus à l’aise avec l’emploi des analgésiques chez les enfants

de 9 ans que chez les enfants de 1 an (oxycodone orale:

p< 0,001; morphine orale: p< 0,001; morphine i.v.: p = 0,004).

Les méthodes préférées de l’apprentissage du soulagement

de la douleur chez les enfants étaient les modèles de rôle

(61 %) et les cours magistraux (57 %). Les plus grandes

difficultés liées au soulagement de la douleur chez les enfants
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se rencontraient parmi les plus jeunes et parmi ceux qui

étaient incapables de s’exprimer ou qui étaient atteints d’un

retard de développement.

Conclusions: Les résidents en MU, au Canada, disent recevoir

une formation inadéquate en ce qui concerne le soulagement

de la douleur chez les enfants, et ils se sentent particulière-

ment mal à l’aise devant les jeunes enfants et ceux qui ont un

retard de développement. Les curriculums d’études de cycles

supérieurs devraient être revus en conséquence afin que

soient corrigées les faiblesses perçues par les résidents eux-

mêmes au regard du soulagement de la douleur chez les

enfants.

Keywords: pain, pediatric, survey, comfort, emergency, child

INTRODUCTION

Up to 80% of all Emergency Department (ED)
visits involve pain as a component of the presenting
complaint.1-3 Numerous studies indicate that inade-
quate pain management during medical care can have
many detrimental short and long-term effects,4-7 and
the World Health Organization has advocated for
optimal pain treatment for all.8

Children’s pain in the ED remains poorly managed
despite an increase in pain research over the past
decade.9-12 A recent multicenter study found only 60%
of patients in pain receive any analgesia in the ED.12

Time to initial analgesia across a number of studies
varies from 74-116 minutes, suggesting that there is
significant room for improvement.12-15

A limited number of American studies have assessed
resident knowledge and pain management practices in
non-ED settings. Anesthesia residents have been found
to have a significantly better knowledge base regarding
pediatric pain management when compared to pediatric
or orthopedic residents.16 The only study evaluating
emergency medicine (EM) residents compared them to
pediatric residents, and found that 99% of EM residents
provided analgesia prior to performing a lumbar
puncture, compared to 43% of pediatric residents.
While this suggests EM residents may be better at pain
management for this procedure, the overall adequacy of
analgesia for presenting complaints involving pain was
not assessed.17

A survey of various medical schools across Canada
found that some two-thirds of programs could not
identify any specified curriculum time for pain educa-
tion. In contrast, a study published in 2009 found
that 100% of veterinary faculties had a pain education
curriculum.18 Researchers have long recognized that
lack of pain management education is associated with a
lack of knowledge in practicing health care profes-
sionals.19 Understanding the EM residents’ perspective

of pediatric pain management has the potential to
help tailor education programs for these learners. The
objectives of this study were to describe the following
amongst EM residents: (a) the extent and type of
training received in pediatric pain management; (b) the
approach to common painful pediatric presentations;
(c) the level of comfort in assessing and treating
pediatric pain; (d) the perceived facilitators and barriers
to optimally managing pediatric pain; and (e) the atti-
tudes towards education and management of pediatric
pain in the ED.

MATERIALS AND METHODS

Study design and participants

A descriptive, cross-sectional survey of emergency
medicine residents at three Canadian universities
was undertaken during the 2012-2013 academic year:
McGill University, The University of Alberta, and
The University of Calgary. The study population was
comprised of Royal College of Physicians and Surgeons
of Canada Emergency Medicine residents (FRCP-EM)
and clinical fellows (CF), College of Family Physicians
of Canada Emergency Medicine residents (CCFP-EM)
and CFs, and Pediatric Emergency Medicine (PEM)
residents and CFs.

Survey tool

A survey instrument was created after literature review
and with the guidance of an expert panel, in keeping
with previously established methods.20 The five main
themes of the instrument were: (a) demographic char-
acteristics; (b) knowledge and education regarding pain
assessment and treatment; (c) perceptions of pediatric
pain management; (d) current practices; and (e) perceived
barriers and facilitators. Questions were multiple choice
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or short-answer; open-ended questions were thematically
coded by two of the team members (HA, SA). The expert
panel consisted of experts in medical education, pediatric
pain management, and emergency medicine (both faculty
and trainees). The survey required less than 15 minutes
for completion.

Survey distribution methodology

The electronic implementation of the survey was
coordinated by the Clinical Research Informatics Core
(CRIC, University of Alberta). Checkbox.com was used
to create and distribute the survey. Consent to partici-
pation in the study was implicit in completion of the
survey. An advance email notification was sent, followed
by an information letter and the survey link 7 days later.
Non-responders were sent a reminder email 21 days
after the initial notification and the study was closed to
further responses at 42 days after the initial notification.

DATA ANALYSIS

Standard descriptive statistics (means, medians, standard
deviations, and ranges) were generated for continuous
variables, and frequency distributions were generated
as categorical variables. The 95% confidence intervals
were calculated as appropriate. In all assessments of
level of comfort, the variable in question was collapsed to
a dichotomous (comfortable/uncomfortable) response.
Comparisons between groups (e.g., junior versus senior
residents) were assessed using Fisher’s exact test. Com-
parisons among three or more groups were assessed using
either the Fisher-Freeman-Halton test for categorical
groups (e.g., training program) or the Cochrane-
Armitage trend test for ordinal groups (e.g., level of
pediatric experience). McNemar’s test was used to assess
differences in physicians’ level of comfort treating one
year olds and nine year olds. A p-value less than 0.05 was
considered statistically significant.

RESULTS

Demographic characteristics

Of 122 residents surveyed (80 FRCP-EM, 26 CCFP-
EM, and 16 PEM) 56 were enrolled (46%). The mean
age of the participants was 29.5 years and they had a
median of 12 weeks of experience in a pediatric ED
(range 3-104 weeks). Demographic information on

study participants is provided in Table 1. Seventy-one
percent (40/56) of participants did not have children,
and 15% (8/54) had personally used prescription pain
medications within the last six months.

Pediatric pain assessment

Forty-five percent (25/55) of participants reported that
they did not receive any training in pediatric pain
assessment. Of the 33% (18/55) who did, 33% (6/18)
received both formal and informal training, and 28%
(5/18) received only informal training. Twenty-two
percent of participants (12/55) reported they were
unsure if they had received any training on pediatric
pain management. Sixty-one percent (11/18) of educa-
tional sessions reported on pediatric pain assessment
were taught by emergency physicians, 17% (3/18)
by residents, and 17% (3/18) by other physicians
(including anesthesiologists and intensivists).
The most common assessment tools that residents

reported they had been taught about were the Faces
Pain Scale (FPS) (29%, 16/56), the Visual Analog Scale
(VAS) (25%, 14/56), the Numerical Rating Scale (NRS)
(14%, 8/56), and the Face, Legs, Activity, Cry, Con-
solability scale (FLACC) (7%, 4/56). In contrast, 13%
(7/56) reported that they used the VAS, 7% (4/56) the

Table 1. Demographic characteristics of participants (n = 56)

Characteristic n (%)

University Affiliation
McGill University 27 (48)
University of Alberta 17 (30)
University of Calgary 11 (20)
Not Specified 1 (2)

Residency Program
FRCPEM 46 (82)
PEM 6 (11)
CFPC-EM 4 (7)

Country of Medical School Training
Canada 44 (79)
USA 1 (2)
Gulf States/Middle East 7 (13)
Other 4 (7)

Level of Training
Junior (PGY 1 & 2) 22 (39)
Senior (PGY 3-6) 34 (61)

Sex
Male 38 (68)
Female 18 (32)

PGY = post-graduate year
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FPS, 7% (4/56) the NRS, 5% (3/56) the FLACC.
Eleven percent (6/56) stated that they did not use
any tool to assess pediatric pain. (See Figure 1, which
summarizes the findings regarding participants’ repor-
ted level of comfort assessing pediatric pain.)

All years of residents reported that they were
uncomfortable with the assessment of pain in 0-2 year
olds (p = 0.07); for patients aged 2-12 years; level of
comfort with pain assessment increased with years
of training (p = 0.02). Table 2 provides information
on participant level of comfort with assessment of
children’s pain, categorized by weeks of pediatric
ED experience. There was no statistically significant
difference in level of comfort in assessing pediatric pain
for any age group across different training programs.

Eighty-three percent (45/54) of respondents reported
they were “extremely” or “somewhat” uncomfortable
with the assessment of pain in a disabled, non-verbal
child; 85% (47/55) had not received any training on
how to assess pain in this population. Eleven percent

(6/55) of respondents were unsure if they had had any
training on this subject.

Treatment of pediatric pain

Sixty-nine percent (38/55) of respondents reported
having received post-graduate training on how to treat
pediatric pain, 18% (10/55) did not recall receiving any
such training and 13% (7/55) reported they were
unsure. Thirty-five percent of respondents (13/37)
indicated that their training was formal, 27% (10/37)
informal, and 38% (14/37) reported that they received
both. The teachers providing this training were emer-
gency physicians (89%, 33/37), residents (38%, 14/37),
other physicians (14%, 5/37), and nurses (3%, 1/37).
Fifty-eight percent (32/55) of respondents reported

having received teaching on non-pharmacologic inter-
ventions for the management of pediatric pain, 13%
(7/55) had not and 29% (16/55) were unsure. Most
respondents reported using various distraction techni-
ques (n = 42); some reported using glucose/sucrose
(n = 18), the help of parents or caregivers (n = 16), and
child life specialists (n = 7).
Figure 2 illustrates participants’ reported comfort

level with the use of various pain medications for a one
and nine year old child. When treating pain for a nine
year old, there was no statistical difference in level of
comfort of junior residents (year 1-2) compared to
senior residents (year 3-6) regarding the use of oral
oxycodone (p = 0.70), oral morphine (p = 0.27), IV
morphine (p = 0.12), oral codeine (p = 0.57), intranasal
fentanyl (p = 1.00), distraction techniques (p = 0.72), or
regional nerve blocks (p = 0.18). All residents reported

0-2 years old 3-5 years old > 3 years old *
Overall Comfort

with All Ages
(Mean)

Not  At All Comfortable 16 2 0 0 9

Somewhat Uncomfortable 29 17 4 0 16.7

Neutral 9 31 28 12 20

Somewhat Comfortable 1 5 23 42 17.8

Extremely Comfortable 0 0 0 0 0

0%

10%

20%

30%

40%

50%

Level of Comfort in Assessing Pediatric Pain

6-12 years old

Figure 1. Participant level of comfort in assessing pediatric pain (n = 55)

Table 2. Participant level of comfort with assessment of

children’s pain, categorized by weeks of pediatric ED

experience*

<5 weeks
experience
(n = 8)

5-24 weeks
experience
(n = 37)

>24 weeks
experience
(n = 10) p value

0-2 years 0 6 4 0.03
3-5 years 2 26 8 0.03
6-12 years 6 35 10 0.08
>13 years 8 37 10 1.00

*Results represent the number of respondents that were “comfortable” or “very
comfortable.”
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they were more comfortable using opioid pain medi-
cations for a nine year old, as compared to a one year
old (oral oxycodone p< 0.001, oral morphine p< 0.001,
IV morphine p = 0.004). Table 3 describes the top two
medications of choice for mild (2/10), moderate (5/10)
and severe (7/10) pain scenarios.

Participants reported that they would wait a median
of 30 minutes (range 15-120 minutes) after the
administration of one dose of oral ibuprofen before
reassessing the patient’s level of pain. After the
administration of one dose of intravenous fentanyl,
residents reported that they would wait a median of
5 minutes (range of 1-60 minutes).
When asked how analgesic medications affected

parent/caregiver satisfaction, 49/54 (83%) of partici-
pants felt that it significantly improved satisfaction,
8/54 (15%) felt it somewhat improved satisfaction,
and 1/54 (2%) felt it somewhat worsened satisfaction.
When participants were asked how important it was for
patients to be pain free when discharged from the ED,
the mean level of importance on a scale of 0 to 100 was
76; when asked how important it was for patients’ pain
scores to be less than 3/10 when discharged from the
ED, the mean level of importance was 88.

Barriers to managing children’s pain

Table 4 outlines the barriers reported by participants to
assessing pain in a pediatric patient. The most com-
monly cited barrier was self-reported lack of comfort
in the participant’s ability to assess degree of pain
(especially in young infants or those with developmental
disabilities).

Pediatric pain management teaching

When participants were asked how important they felt
it was to receive education about pediatric pain man-
agement, 98% (54/55) felt it was “extremely important”
or “somewhat important.” The methods reported as
best to teach pediatric pain management included role

Figure 2. Participant level of comfort for pain treatment

option (n = 55)

Table 4. Barriers reported by participants to assessing and treating pediatric pain (n = 55)

Reported Barrier n (%)

Assessment of Pediatric Pain Non-verbal/Non-Communicative Patient 22 (40)
Child with a Disability 19 (35)
Young Infant 15 (27)
Difficulty Telling Apart Pain from Anxiety 9 (16)

Treatment of Pediatric Pain Personal or nurses’ perceived lack of knowledge about the best medication
to use for young patients

10 (18)

Insufficient exposure to children as patients 5 (9)
Parental Refusal/Uncooperative patient 5 (9)
Deciding on necessity of IV access/Difficulty gaining IV access 10 (18)

Multiple responses were permitted.

Table 3. Top medication choices for pain relief for a 7-year-old

child, based on severity of pain (n = 55)

Medications Choice: n (%)

Severe Pain (7/10) Morphine, IV 30 (11)
Fentanyl, IV 53 (48)

Moderate Pain (5/10) Morphine IV or SC 41* (38)
NSAID, PO 31* (28)

Mild Pain (2/10) Acetaminophen, PO 52 (47)
NSAID, PO 56 (51)

IV = intravenous, PO = per os, SC = subcutaneous, NSAID = non-steroidal anti-
inflammatory
*n = 54
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modeling (61%, 34/56), lecture format (57%, 32/56),
simulation (32%, 18/56), or web-based learning (29%,
16/56).

DISCUSSION

To our knowledge, this study is the first to survey the
knowledge and attitudes of EM residents caring for
children with pain. Our findings indicate that EM
residents have limited overall exposure to children and
minimal formal training in pediatric pain management.
Specific deficiencies we identified include the care of
very young children and children with developmental
disabilities. Residents do, however, report a desire to be
proficient in the care of children in pain.

Residents participating in our study reported limited
training in the assessment of pediatric pain, with a large
percentage of unable to recall receiving any training.
The first step to appropriate pain management is the
assessment of pain, and our findings suggest residents
receive insufficient training in this skill. Pain assessment
tools are well studied, and several have been validated
for use in children as young as 3 years of age; however, a
gold standard amongst these has yet to be identified.21

The large array of tools available, and the lack of con-
sensus regarding the best choice, may contribute to
their inconsistent and infrequent use. The authors of a
recent systematic review suggested that a single pain
assessment tool be used within an institution, as the
change in score is a more important variable than the
absolute number.21

Residents participating in our study reported feeling
very uncomfortable when attempting to assess pain in
the age group of 0-2 years. This trend was reversed
once the child was 13 years or older, likely because the
assessment of this group is very similar to that in adults.
There has been limited research on pain assessment
in very young children; however, preliminary studies
suggest that the FLACC observational tool can be
successfully used in children aged 6-42 months, and
accurately identifies pain and distress.22 Resident edu-
cational interventions should be specifically directed at
the assessment of pain in this patient population.

One of the most striking and novel findings in our
study was that residents reported lack of comfort in the
assessment of pain in a child with a developmental
disability, specifically one that rendered them non-
verbal. The majority of residents reported feeling
uncomfortable in such a scenario, and indicated they

had not received any training on how to assess pain in
such patients. Previous research has suggested that
children with cognitive impairment experience pain
frequently, and those with the fewest abilities experi-
ence the most pain.23,24 To address this, the Pediatric
Initiative on Methods, Measurement, and Pain Assess-
ment in Clinical Trials (Ped-IMMPACT) group has
called for “specific planning and co-ordination” for
communicating with non-verbal and/or cognitively
impaired children.25,26 The revised FLACC observa-
tional tool has been studied and found to be reliable and
valid in children with cognitive impairment in some
settings, and while challenging to apply in the ED,
may provide a starting point for development of a tool
in this environment. This underscores the importance
of directing educational initiatives for residents on
the assessment of pain in non-verbal, developmentally
disabled children.
We found a marked difference in the reported level

of comfort for pharmacological treatment of the pain of
a non-verbal one-year-old infant compared to a verbal
child of nine years of age. This unease with pharma-
cologic agents in very young children likely contributes
to the under-treatment of pain that has been previously
reported in this population.27 Several explanations have
been suggested for this, including physician lack of
comfort with medication dosing, the belief that children
don’t feel pain like adults and/or will not remember it,
fear of adverse effects, inability of young children to
verbalize their needs, potential for opioid dependency,
risk of over-sedation, and lack of clear guidelines.27,28

Residents should be comfortable using a variety of
opioid medications across the spectrum of pediatric age
groups; this would encourage use of stronger pain
medications when clinically indicated and reduce the
risk of under-treating pain in non-verbal children.
Residents appropriately choose potent opioids for severe

pain, a combination of moderate-potency opioids and
NSAIDs for moderate pain, and either acetaminophen or
NSAIDs for mild pain. Current best evidence suggests
ibuprofen and acetaminophen are the appropriate first-line
oral analgesic agents for mild to moderate acute pain in
children, and that an opioid such as morphine should be
used for persisting pain, or pain of severe intensity.29-31

Our results suggest that this evidence-based approach is
followed by EM residents.
Although many residents participating in our

study reported using and being taught about non-
pharmacologic techniques to reduce pain, there were
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also many who were not taught this or did not
recall being taught. Evidence exists for the efficacy of
several non-pharmacologic modalities in the reduction
of pediatric pain in the ED, including psychological
therapies, complementary and alternative medicine,
massage, and music.30,32-34 Lack of resident use of
these effective, non-pharmacologic techniques could be
rectified through educational initiatives.

Residents assigned a high importance to patients
being completely pain-free upon discharge; however,
they assigned an even higher importance to pain being
classified as at least mild (<3/10) prior to discharge.
This is in agreement with the WHO recommendations
that pain be at least mild prior to discharge from the
ED.29 This is also important for caregiver satisfaction
with their health care experience, as parents of children
who experience frequent pain at home report higher
dissatisfaction with their child’s care.35

Our results suggest that residents appear to recognize
that pediatric pain management is an essential part
of residency curriculum, and want it to be taught in
various formats. Multiple approaches to teaching
pain management have been previously reported for non-
EM programs. These include online interactive modules,
seminars and didactic teaching over a course of days or
weeks, small group teaching, interactive conference ser-
ies, inter-professional discussions, and use of standardized
patients; application of these techniques has yielded
mixed results.36-39 One undergraduate medical education
program in the US found that the integration of elements
to strengthen emotional skills is an effective educational
approach when teaching students about pain.37 The
investigators in this study reported that learners who
used personal, reflective portfolios to build awareness
of the affective dimensions of pain demonstrated
attainment of foundation knowledge, robust engage-
ment in tasks addressing emotional development,
and high levels of learner satisfaction. One internal
medicine program in the US used a combination of
interactive sessions, didactic teaching, provision of
pocket reference cards, and emailing of clinical vign-
ettes in their training program.38 The investigators in
this study administered pre- and post-intervention
surveys and found that while knowledge and overall
documentation of pain did not improve, use of
pain scales and “opioid-phobia” did. It is interesting to
note that the EM residents in our study ranked tradi-
tional teaching formats (specifically role-modeling and
lectures) as preferable to simulation, suggesting that

pain assessment and treatment may be better taught
using more traditional teaching techniques.

LIMITATIONS

Our study gathered data through the use of a novel
survey instrument, which has not been previously
validated. We included three sites in our study, which
may limit the generalizability of our results; however,
the self-identified deficiencies were common regardless
of EM training program, thus suggesting that they are
likely generalizable to other Canadian programs. Our
response rate and sample size was smaller than desired,
despite an effort to have the study championed by
local site leads. A higher response rate and resulting
greater sample size may have led to more robust and
reliable results, and additional statistical power for the
training-program-based sub-group analyses. As with all
surveys, recall bias may have taken place. Despite these
limitations, we feel that this study provides important
insights into an area of medical education that, to date,
has been largely ignored.

CONCLUSION

Under-treatment of children’s pain is a ubiquitous
problem in the ED. Our study identified three main
areas of reported discomfort for EM residents: pediatric
pain assessment, management of pain in very young
children, and pain management in children with
developmental disabilities. We hope that our results will
facilitate medical educators at the three involved
sites, as well elsewhere in Canada, in gaining further
understanding into existing knowledge needs, as
well as barriers and facilitators that will affect the
implementation of effective EM resident education
on acute pain management for children. However,
given our small sample size, further inquiry may
be prudent to confirm that similar findings exist in
other settings. Post-graduate EM curricula should
be adjusted to reflect the self-reported weaknesses
in the area of children’s pain management that we
identified.
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