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INTRODUCTION
In the emergency department (ED), adequate pain man-
agement is essential; however, children with pain are 

known to receive less analgesia than adults with pain [1]. 
The national 2011-2012 College of Emergency Medicine 
(CEM) audit revealed that pain in children was improperly 
managed [2], and Drendel et al. [3] reported that the docu-
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Background: In the emergency department (ED), adequate pain control is essential 
for managing patients; however, children with pain are known to receive less anal-
gesia than adults with pain. We introduce the Pain Passport to improve pain man-
agement in paediatric patients with suspected fractures in the ED.
Methods: This was a before-and-after study. We reviewed the medical records of 
paediatric patients who were primarily diagnosed with fractures from May to August 
2015. After the introduction of the Pain Passport, eligible children were enrolled 
from May to August 2016. Demographics, analgesic administration rates, time inter-
vals between ED arrival and analgesic administration, and satisfaction scores were 
obtained. We compared the analgesic prescription rate between the two periods us-
ing multiple logistic regression.
Results: A total of 58 patients were analysed. The baseline characteristics of sub-
jects during the two periods were not significantly different. Before the introduction 
of the Pain Passport, 9 children (31.0%) were given analgesics, while after the intro-
duction of the Pain Passport, a significantly higher percentage of patients (24/29, 
82.8%) were treated with analgesics (P < 0.001). The median administration times 
were 112 (interquartile range [IQR], 64-150) minutes in the pre-intervention period 
and 24 (IQR, 20-74) minutes in the post-intervention period. The median satisfac-
tion score for the post-intervention period was 4 (IQR, 3-5). The adjusted odds ratio 
for providing analgesics in the post-intervention period was 25.91 (95% confidence 
interval, 4.36-154.02).
Conclusions: Patient-centred pain scoring with the Pain Passport improved pain 
management in patients with suspected fractures in the paediatric ED.

Key Words: Analgesia; Analgesics; Child; Emergency Medical Services; Fractures, 
Bone; Pain; Pain Management; Standard of Care.
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mentation of pain scores in the ED was suboptimal, with 
younger patients often receiving fewer analgesics than 
older patients.

Previous efforts were made to improve analgesic admin-
istration in the paediatric ED, but the efforts were not suc-
cessful [4]. The failure was likely because the ED was over-
crowded and pain scoring was oriented toward medical 
personnel rather than toward patients. Since the American 
College of Emergency Physicians (ACEP) emphasizes the 
importance of patient- and family-centred care [5], timely 
management of pain has been designated an important 
strategy for achieving a patient-centred ED [6].

The “Pain Passport” can serve as a tool for achieving 
patient-centred pain management. The Pain Passport is a 
self-reported pain sheet on which the patient or caregiver 
directly records the degree of pain to help put the child in 
charge of his or her analgesic needs [7].

In this study, we introduced the Pain Passport to paedi-
atric patients presenting to ED with suspected fractures. 
The study aimed to evaluate the efficacy of the Pain Pass-
port for improving the analgesic provision rate and time in 
paediatric patients in the ED.

MATERIALS AND METHODS
1. Ethics statement

This study was approved by the Institutional Review Board 
(IRB) in Seoul National University Bundang Hospital (IRB 
No. B-1604/344-006).

2. Study design

This investigation was a before-and-after study, conducted 
at an urban, tertiary teaching hospital. The hospital re-
ceives approximately 90,000 ED visits, of which approxi-
mately 25,000 are by paediatric patients aged 18 years or 
younger. The hospital’s ED is not a dedicated paediatric 
ED, but all paediatric patients with chief complaints relat-
ed to trauma were initially examined by emergency medi-
cine residents under the supervision of board-certified 
paediatric emergency physicians.

3. Study populations and settings

The Pain Passport was introduced and used in the ED from 
May to August, 2016. During this period (post-intervention 
period; prospective consecutive period), patients with sus-
pected fractures who presented to the ED were eligible for 
study inclusion if they were 3 to 18 years old. Patients with 
chronic illnesses, including congenital malformation, 

haemato-oncologic malignancy, chronic kidney disease, 
genetic disorders, allergy to non-steroidal anti-inflam-
matory drugs (NSAIDs) or opioids, as well as isolated skull 
and/or facial injury were excluded. The Pain Passport 
was only written in Korean, so those who were unable to 
understand the Korean language were also excluded. Re-
search managers or assistants recruited eligible patients 
from May to August 2016. Patients were enrolled on non-
holidays from 1 PM to 9 PM due to researcher availability. 
We used NSAIDs and opioids for pain management in the 
study population in accordance with World Health Orga-
nization recommendations [8], which are summarized in 
Supplementary Table 1.

For the controls (pre-intervention group), we reviewed 
medical records from May to August 2015, before the 
document was introduced (pre-intervention period; ret-
rospective period), and selected patients in the same age 
group (3 to 18 years old) who had a primary diagnosis of 
fracture. The exclusion criteria was mostly the same as the 
post-intervention group. However, as the pre-intervention 
group did not involve reading and understanding of Ko-
rean, we did not try to exclude those who were not able 
to communicate in the Korean language. Instead, we ex-
cluded children with altered mentality, who were unable 
to communicate. Among the selected patients, final eligi-
bility was determined by the propensity score matching, 
described in the Statistical Analysis section.

4. Developing a modified version of the Pain 
Passport for pain management in the paediatric 
ED

A modified version of the Pain Passport was developed 
based on previous studies. Six paediatric emergency phy-
sicians from the paediatric ED met to discuss developing 
a new version of the Pain Passport suitable for suspected 
fracture patients.

In a previous study, the Pain Passport consisted of pain 
scoring explanations (the Wong-Baker Pain Scale [WBPS] 
and Numeric Rating Scale [NRS]); three boxes to record 
pain scores three times, including (1) at ED arrival, (2) 
half an hour after analgesic administration, and (3) upon 
discharge; and an additional colouring and puzzle page 
[7]. In our study, the leaflet consisted of four pages, and 
although only the Korean version of the Pain Passport was 
used in this study, a translated version of the Pain Passport 
is shown for readers in Fig. 1. The first page was for the 
patient’s name and identification number, and the second 
page contained information about the Pain Passport with 
instructions on when and how to record pain scores. The 
upper half of the third page explained two pain-scoring 
methods: the WBPS for 3- to 7-year-olds and the NRS for 
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children over 7 years old. The lower half of the third page 
contained a table for recording pain scores, and the fourth 
page consisted of the satisfaction survey and an additional 
children’s puzzle. Compared to the previous version, the 
Pain Passport used in this study measured up to four base-
line pain scores and follow-up pain scores for half an hour 
after analgesic administration. The detailed baseline pain 
score-recording timepoints are described in the next sec-
tion.

5. Study protocol during the post-intervention 
period

When a study subject was identified by research person-
nel, the research personnel gave the Pain Passport to the 
patient or his/her guardian, obtained informed consent, 
and educated the patient and guardian on when and how 
to complete the pain scale. The pain score was recorded 

with the WBPS (3- to 7-year-olds) or NRS (over 7 years old). 
Basic demographics (age and sex) and other variables, 
such as length of ED stay and mechanism of injury were 
recorded. Pain scores were usually recorded at three to 
four stages: (1) upon ED arrival, (2) during X-rays, (3) dur-
ing fracture reduction, and (4) any other additional occa-
sion (Fig. 2).

For each stage, the patient or guardian recorded the 
pain score at that stage (before analgesics), whether or not 
the patient received analgesics, and 30 minutes after anal-
gesic administration (if analgesics were administered). At 
each stage, the patient or guardian reported the pain score 
to medical personnel (nurse or physician). Treating physi-
cians were strongly encouraged to prescribe analgesics if 
the enrolled patient’s pain score was 4 or above, and they 
re-evaluated the pain score 30 minutes after analgesic ad-
ministration. A recommendation guideline for analgesic 
administration was provided to treating physicians; oral 

A B C D

Fig. 1. The Pain Passport used in this study (translated version). (A) The fourth page of the Pain Passport. This page contains a satisfaction survey (5-point 
Likert scale) and an additional puzzle. (B) The first page of the Pain Passport. This page contains the title and a blank for the patient’s name and identifi-
cation number. (C) The second page of the Pain Passport. This page explains the importance of pain management and the purpose of the Pain Passport; 
it also contains instructions on when and how to complete the Pain Passport. (D) The third page of the Pain Passport. The upper half of the page explains 
the two pain scoring methods, the Wong-Baker Pain Scale and Numeric Rating Scale, and the lower half consists of a table to provide the pain score at 
each time point.

ED arrival
Enrolled by researcher

Analgesics
Depending on pain score

Taking x-rays Treating broken bones Others Discharge from ED

Time

1st pain score
reporting

Pain score
follow up

(after
analgesics)

Analgesics
Depending on pain score

Analgesics
Depending on pain score

Analgesics
Depending on pain score

Pain score
follow up

(after
analgesics)

Pain score
follow up

(after
analgesics)

Pain score
follow up

(after
analgesics)

2nd pain score
reporting

3rd pain score
reporting

4th pain score
reporting

Fig. 2. Timeline of post-intervention period. The pain score was reported by children and/or guardian up to four stages and analgesics was prescribed 
depending on the reported pain score. Pain score was re-evaluated 30 minutes after analgesics administration. ED: emergency department.
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NSAIDs (usually ibuprofen) were provided as analgesics 
for mild pain (WBPS ≤ 4 or NRS ≤ 5 points), and an intrave-
nous (IV) opioid (usually fentanyl) was provided for mod-
erate to severe pain (WBPS ≥ 6 or NRS ≥ 6 points) (Supple-
ment Table 1). However, because the guideline was not 
strictly enforced, the treating physician could prescribe 
other analgesics depending on the circumstance. More-
over, even if the pain score was less than 4, the treating 
physician was allowed to prescribe analgesics according 
to their own medical judgement. In addition, patient and 
guardian satisfaction was recorded using a 5-point Likert 
scale at the time of discharge or admission.

6. Data and outcome measures

We investigated patients’ charts for demographic vari-
ables, including age, sex, ED length of stay, pain score at 
initial presentation (WBPS or NRS), variables associated 
with analgesics (prescription, type, administration route, 
and time interval between ED arrival and administration 
[analgesic administration time] of analgesics), and the 
mechanism of injury at both periods. The primary out-
come was the difference in the analgesic provision rates 
between the two periods, and the secondary outcomes 
were the differences in the analgesic administration time 
between the two periods and patient or guardian satisfac-
tion in the post-intervention period.

7. Sample size calculation for the post-intervention 
period

Researchers conducted a pilot study with a similar study 
protocol prior to this study in 2013 as a quality improve-
ment campaign in the ED. In the results of the pilot study, 
the analgesic prescription rate before any intervention was 
approximately 5%, and the analgesic prescription rate after 
the introduction of the Pain Passport was approximately 
50%, and we assumed α (type I error) was 0.05 and β (type 
II error) minus 1 was 0.8. Fischer’s exact test was used for 
calculation, the normal-approximation correction for con-
tinuity was applied, and the sample size was calculated 
using STATA version 14.2 (STATA Corp., College Station, 
TX, USA). The calculated sample size was 15 patients for 
the post-intervention period, but considering the drop-out 
rate, which was assumed to be 50%, we planned to enrol at 
least 30 children for the post-intervention period.

8. Statistical analysis

The data were entered into an Microsoft Excel spread-
sheet version 16.0 (Microsoft, Redmond, WA, USA) and 
analysed using R-packages version 4.0.2 (R Foundation for 

Statistical Computing, Vienna, Austria), the MatchIt [9] 
and the cobalt [10] packages. Medians and interquartile 
ranges (IQRs) were calculated for continuous variables. 
Proportions were calculated for categorical variables. Dif-
ferences in categorical variables were assessed using the 
chi-squared test, and differences in continuous variables 
were assessed using the Wilcoxon rank-sum test. Two-
tailed tests were performed with a significance level of 0.05. 
Propensity scores were calculated using a probit model 
to obtain matched pairs of children. We derived a probit 
model in which the use of the Pain Passport was regressed 
on age, sex, initial pain score (NRS), and mechanism of 
injury. With the calculated propensity score, 29 pairs of 
1:1 nearest neighbours were matched without calipers. 
Post-matching balanced statistics were calculated with 
absolute standardized mean differences, with threshold of 
0.1. Univariate logistic regression was conducted for anal-
gesic administration, and multivariate logistic regression 
adjusted for age, sex, initial pain score, diagnosis category, 
and injury mechanism was also performed.

RESULTS
In total, 268 children were eligible in the pre-intervention 
period, and 218 children were eligible in the post-interven-
tion period. After exclusion, 192 children were left in the 
pre-intervention period and 30 children were left eligible 
for propensity score matching. Demographics, pain score, 
and analgesic administration of the total eligible popula-
tion are shown in Supplementary Tables 2 and 3. After 
matching, 29 children in the pre-intervention period and 
29 children in the post-intervention period were enrolled 
for final analysis (Fig. 3). After propensity score matching, 
demographic characteristics, including age, sex, length of 
ED stay, the mechanism of injury, and diagnosis category 
were not significantly different in either period (Table 1), 
and balanced statistics of covariates are shown in Supple-
mentary Fig. 1.

In the pre-intervention period, 9 of 29 children (31.0%) 
received analgesics (Table 2), while 24 of 29 children 
(82.8%) received analgesics in the post-intervention period 
(P < 0.001). The analgesic administration time (min) in the 
post-intervention period was significantly shorter (24; IQR, 
20-74) than in the pre-intervention period (112; IQR, 64-
150) (P = 0.006). The medication type and administration 
route also differed significantly between the two periods, 
as shown in Table 2 (P = 0.028 and 0.007).

Additionally, we revealed a difference in pain scores 
before and after administering analgesics (Fig. 4), with 
a median pain score difference of 3 (IQR, 2-4). The Pain 
Passport satisfaction score was also recorded (Fig. 5), and 
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the median satisfaction score was 4 (IQR, 3-5). One patient 
with a low satisfaction score of 1 had an initial pain score 
of 3 and did not receive analgesics.

The effectiveness of the Pain Passport on analgesic ad-
ministration using univariate and multivariate logistic 
regression analyses are shown in Table 3. The odds ratio 
(OR) for the Pain Passport was 10.67 (95% confidence in-
terval [CI], 3.08-37.00) in the univariate logistic regression 
analysis. In the multivariate logistic regression analysis, 
the OR for the Pain Passport was 25.91 (95% CI, 4.36-154.02) 
after adjustment for age, sex, initial pain score, diagnosis 
category, and injury mechanism.

DISCUSSION
In previous studies, the analgesic provision rate in the 
paediatric ED was 52.8% to 69.3% in the United States 
[3,11] but only 13.8% to 26.8% in South Korea [12,13]. In our 
study, before the introduction of the Pain Passport, 24.1% 
of children received analgesics, which is suboptimal by 
CEM standards of 50% within 20 minutes of arrival [14]. Af-
ter the implementation of the Pain Passport, the analgesic 
provision rate was 82.8%, an improvement of more than 
50%, and the median time to medication was 35.5 minutes, 
which was also greatly improved by more than 30 minutes.

In previous studies performed in South Korea, the an-

Eligible patients during pre-intervention period = 268
3-18 years old presenting to ED with trauma
Diagnosed with fracture

Eligible patients during post-intervention period = 218
3-18 years old presenting to ED with trauma
Suspected to have fracture

Exclusion = 75

Isolated facial injury = 62
Underlying chronic disease = 11
Allergy history to analgesics = 0
Unable to communicate = 2

Exclusion = 188

Study researcher not available = 76
Refuse to consent = 77
Isolated facial injury = 24
Underlying chronic disease = 9
Allergy history to analgesics = 0
Unable to communicate in Korean = 2

Before
n = 192

After
n = 30

Missing initial NRS
n = 1

Propensity score matching (ratio = 1:1)

Before
n = 29

After
n = 29

Fig. 3. Flow chart of patients enrolled in 
this study. ED: emergency department, 
NRS: Numeric Rating Scale.

Table 1. Patients’ Pain Scores and Analgesic Administration 

Variable Total Pre-intervention Post-intervention P value

Total 58 29 (50.0) 29 (50.0)
Male 46 (79.3) 23 (75.9) 23 (79.3) > 0.99 
Age (yr) 9 (6-12) 9 (6-12) 9 (6-11) 0.870 
ER LOS 169 (121-225) 209 (118-299) 156 (121-187) 0.054 
Fractures 53 (91.4) 29 (100.0) 24 (82.8) 0.061
Injury mechanism 0.753
    Bending, rotating, or compressive forces 18 (31.0) 7 (24.1) 11 (37.9)
    Traffic accident 4 (6.9) 2 (6.9) 2 (6.9)
    Tripped/slip down 20 (34.5) 10 (34.5) 10 (34.5)
    Fall from height 11 (19.0) 7 (24.1) 4 (13.8)
    Collision with a stationary object 5 (8.6) 3 (10.3) 2 (6.9)
    Unknown 0 (0.0) 0 (0.0) 0 (0.0)
Diagnosis category 0.489
    Rib & spine 1 (1.7) 1 (3.4) 0 (0.0)
    Upper extremity 44 (75.9) 23 (79.3) 21 (72.4)
    Lower Extremity 12 (20.7) 5 (17.2) 7 (24.1)
    Unknown 1 (1.7) 0 (0.0) 1 (3.4)

Values are presented as number (%) or median (interquartile range).
ER LOS: emergency room length of stay.
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algesic provision rate was lower than in the United States. 
This low provision rate may be for many reasons, such as 
a false belief that children feel less pain than adults, or a 
lack of experience and familiarity with pain assessment 
methods and analgesic provision in the paediatric popu-
lation by ED physicians [12]. In our study, the analgesic 
provision rate was similar to that of previous studies in the 
pre-intervention period; however, after the implementa-
tion of the Pain Passport, the analgesic provision rate in-
creased significantly. This improvement can be explained 
by two factors. First, in the busy and crowded ED, medical 
personnel’s ability to assess and manage each patient’s 
pain can be limited and strained. However, patients can 
record and report their own pain scores to medical per-

sonnel with the Pain Passport, and these records can be a 
solid basis for administering analgesics. Second, the Pain 
Passport lets the child assess their own pain intensity and 
analgesic needs. In previous studies in both ED and non-
ED settings, when nurses assess children’s pain, the pain 
score tends to be lower than the patient’s self-assessed 
pain score [15,16]. However, with the guidance of the Pain 
Passport, children can report their pain scores quickly and 
accurately (as they may be higher than before), and anal-
gesics can be administered accordingly.

In addition, the analgesic administration time was 
shorter after the introduction of the Pain Passport than 
before. In the pre-intervention period, the mean analgesic 
administration time was much longer than the CEM stan-
dard of 20 minutes (65 min; IQR, 58-137 min) [2]. Although 
the administration time in the post-intervention period 
still did not meet the CEM standard (24 min; IQR, 20-74 

Table 2. Patient’s Pain Score and Analgesics Administration 

Variable Total Pre-intervention Post-intervention P value

Total 58 29 (50.0) 29 (50.0)
Initial pain score checked 58 (100.0) 29 (100.0) 29 (100.0) -
Initial pain score 6 (5-7) 6 (5-7) 6 (5-8) 0.386
Analgesics given 33 (56.9) 9 (31.0) 24 (82.8) < 0.001
Time to medication 64 (26-115) 112 (64-150) 24 (20-74) 0.006
Prescribed medication 0.028
    Paracetamol 1 (3.0) 0 (0.0) 1 (4.2)
    Fentanyl 12 (36.4) 4 (44.4) 8 (33.3)
    Ibuprofen 11 (33.3) 0 (0.0) 11 (45.8)
    Ketorolac 2 (6.1) 2 (22.2) 0 (0.0)
    Morphine 7 (21.2) 3 (33.3) 4 (16.7)
Route of medication 0.007
    IV 20 (60.6) 7 (77.8) 13 (54.2)
    PO 11 (33.3) 0 (0.0) 11 (45.8)
    Nebulizer 2 (6.1) 2 (22.2) 0 (0.0)

Values are presented as number (%) or median (interquartile range).
IV: intravenous, PO: per os.
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Fig. 4. The change in each patient’s pain score before and after the 
administration of analgesics in post-intervention group. A solid arrow 
indicates a change in the pain score of a single child, a dotted arrow 
indicates that there are two children corresponding to the change of the 
pain score, and a dashed arrow indicates that there are four children cor-
responding to the change of the pain score.
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Fig. 5. Distribution of satisfaction scores of the patients and guardians. 
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min), it improved greatly compared with that of the pre-
intervention period. The reason for this improvement may 
be similar to those previously mentioned. Children and 
parents can record the patients’ pain scores at the proper 
time, and if the pain is severe enough, they can ask the 
medical personnel immediately for analgesics instead of 
waiting for nurses to ask about their pain. Additionally, 
this study was conducted over a relatively short time pe-
riod of 4 months. If we continued the study and collected 
more data, further improvement of analgesic administra-
tion time could be expected.

Before the matching of the two groups (Supplementary 
Table 2), the median initial pain score was higher in post-
intervention group than the pre-intervention group, but 
we think this difference in the initial pain score is primari-
ly due to two reasons. One reason is that initial pain scores 
were probably inadequately collected during the pre-
intervention period. Before the introduction of the Pain 
Passport, the initial pain score was recorded by the triage 
nurse, but this process was not mandatory. The initial pain 
score documentation in our study was 51.6%, which is 
similar to the values found in previous studies conducted 
in the United States [3]. However, since pain scoring was 
not a mandatory process, the reliability of the pain scores 
themselves may have been reduced. Additionally, the 
pain scorers were different. In the pre-intervention pe-
riod, the triage nurse assessed the patient’s pain; while in 
the post-intervention period, each patient assessed and 
reported his/her own pain score with his or her parents. 
As mentioned previously, in previous studies, nurses us-
ing the NRS tended to score patients’ pain lower than the 
patients or their parents did [15,16]. Although differences 
in the initial pain scores may be attributed to differences 
in pain management processes, the OR of the multivariate 
logistic regression analysis, adjusted for the initial pain 
score, showed that the Pain Passport was associated with a 
significant improvement in analgesic administration.

The median Pain Passport satisfaction score was 4 (IQR, 
3-5), which was higher than the value found in a previ-
ous study [17]. Although some studies showed that patient 
satisfaction was not correlated with pain management or 

pain score [18], another study, with a more detailed satis-
faction survey, found an association between pain man-
agement and patient satisfaction [19]. Our study is limited 
in this aspect because we could not compare satisfaction 
scores before and after the Pain Passport, but the satisfac-
tion score for the post-intervention period may imply that 
the patients and/or guardians were satisfied with the Pain 
Passport.

This study implies that patient-centred pain scoring by 
the Pain Passport can favourably alter pain management 
in the ED. Few studies have reported on patient-centred 
pain scoring, and reporting and understanding the pain 
experience from the patient’s perspective is new [20], thus 
requiring further research.

Additionally, we primarily used NSAIDs and opioids as 
analgesics in this study. Gastrointestinal disturbance is 
an adverse effect of NSAIDs [21], and opioids are known to 
cause nausea and vomiting and have a sedative effect with 
short-term use [22]. As previously described, we excluded 
patients with known allergies to these drugs, and no chil-
dren reported experiencing these adverse symptoms dur-
ing our study.

This study had some limitations. First, the children 
enrolled in the pre-intervention group and the post-inter-
vention group had different inclusion criteria. The chil-
dren included in the pre-intervention group were those 
who were diagnosed with fractures, while the children in 
the post-intervention group were those who had suspected 
fractures. This was an inevitable limitation since we had 
to retrospectively review the medical charts of the patients 
in the pre-intervention group before the study design 
was even conceived. However, we used propensity score 
matching to minimize the differences between the two 
groups. As a result, the two group showed nonsignificant 
differences in demographics and clinical characteristics, 
as well as improved covariate balance (Supplementary Fig. 
1).

Second, before the Pain Passport, the medical personnel 
in our hospital knew when and how to prescribe analge-
sics, but it was not mandatory. Additionally, in the busy 
atmosphere of the ED, and patient pain being assessed 

Table 3. Effectiveness of Pain Passport on Analgesic Administration Using Univariate and Multivariate Logistic Regression Analysis

Group

N

%

Unadjusted Adjusteda

Total Analgesics OR
95% CI

OR
95% CI

Low High Low High

All 58 31 53.45
Before 29   7 24.14 1.0
After 29 24 82.76      10.67 3.08 37.00 25.91 4.36 154.02

OR: odds ratio, CI: confidence interval.
aAdjusted for age, sex, initial pain score, diagnosis category, and injury mechanism.
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by medical personnel, analgesic prescriptions might be 
lost from time to time. However, after the introduction of 
the Pain Passport, the medical personnel were informed 
about the ongoing study, and prescribed analgesics more 
attentively than before (i.e., the Hawthorne effect).

Third, as this study was not blinded, the patients and 
guardians may have requested more analgesics than they 
normally would have. However, our guideline of providing 
analgesics for pain scores of 4 or higher was not explained 
to the patients or their guardians, which may have re-
duced this effect.

Fourth, this study was limited to paediatric fracture pa-
tients. Many other causes of pain are seen in the ED, some 
for reasons other than trauma. Further study including 
other pain sources should be undertaken. Additionally, 
this investigation was a single-centre study and involved 
only 30 patients, which, despite being calculated as an 
appropriate sample size, seems small. However, the Pain 
Passport OR was high (25.91 for the adjusted OR), and we 
think that the Pain Passport’s efficacy is strong enough 
that a subsequent multi-centred study should be consid-
ered for further research.

Finally, our study population had a suboptimal basal 
analgesic provision rate; thus, in EDs that already have 
good analgesic provision rates, the Pain Passport’s efficacy 
is not guaranteed. However, some EDs still report subop-
timal pain management [12]; thus, introducing the Pain 
Passport may improve pain management in these cases. 
In conclusion, patient-centred pain scoring using the Pain 
Passport improves pain management in paediatric frac-
ture patients in EDs.
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