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Abstract
Background: The Calgary Kids’ Hand Rule (CKHR) is a clinical prediction rule intended to guide referral decisions for pediatric
hand fractures presenting to the emergency department, identifying “complex” fractures that require surgical referral and opti-
mizing care through better matching of patients’ needs to provider expertise. The objective of this study was to externally val-
idate the CKHR in two different tertiary pediatric hospitals in Canada. Methods: We partnered with British Columbia
Children’s Hospital (BCCH) and the Children’s Hospital of Eastern Ontario (CHEO) to externally validate the CKHR using
data from retrospective cohorts of pediatric hand fractures (via electronic medical record and x-ray review). Model performance
was evaluated at each site using sensitivity, specificity, positive likelihood ratio, negative likelihood ratio, and the C-statistic.
Results: A total of 954 hand fractures were included in the analysis (524 at BCCH and 430 at CHEO. At BCCH, the CKHR
had a sensitivity of 91.1% (133 predicted complex out of 146 total complex fractures), specificity of 71.4% (269 predicted simple
out of 377 total simple fractures), and C-statistic of .81, 95% CI [0.78-0.84]. At CHEO, the CKHR had a sensitivity of 98.3%,
specificity of 30.2%, and C-statistic of .64, 95% CI [0.61-0.67]. Conclusion: The CKHR performed well at two different tertiary
care centres with high sensitivity, supporting its ability to facilitate hand fracture triage in other populations without further mod-
ification. This work should be followed by rigorous implementation analysis to determine its impact on patient care.

Résumé
Contexte : La Calgary Kids’ Hand Rule (CKHR—Règles de Calgary concernant la main des enfants) est une règle de prédiction
clinique conçue pour guider les décisions d’orientation des fractures de main pédiatriques vues dans les départements d’urgence,
pour identifier notamment les fractures « complexes » nécessitant l’orientation en chirurgie et pour optimiser les soins en faisant
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mieux correspondre les besoins des patients et l’expertise des prestataires de soins. L’objectif de cette étude était de réaliser une
validation externe de la CKHR dans deux hôpitaux pédiatriques tertiaires au Canada. Méthodes : Nous avons formé un parte-
nariat avec l’hôpital pour enfants de Colombie-Britannique (BCCH—British Columbia Children’s Hospital) et l’hôpital pour
enfants de l’est de l’Ontario (CHEO—Children’s Hospital of Eastern Ontario) pour effectuer une validation externe de la
CKHR en utilisant des données de cohortes rétrospectives de fractures pédiatriques de la main (par une revue des dossiers
médicaux électroniques et des radiographies). La performance du modèle a été évaluée dans chaque site en utilisant les taux
de sensibilité et de spécificité et les ratios de probabilité positive et de probabilité négative, ainsi que l’indice de concordance
(indice-C). Résultats : Un total de 954 fractures de la main a été inclus dans l’analyse (524 au BCCH et 430 au CHEO). Au
BCCH, la CKHR avait une sensibilité de 91,1% (133 fractures prédites complexes sur un total de 146 fractures complexes),
une spécificité de 71,4% (269 fractures prédites simples sur un total de 377 fractures simples) et un indice de concordance
de 0,81. Au CHEO, la CKHR avait une sensibilité de 98,3%, une spécificité de 30,2% et un indice de concordance de 0,64.
Conclusion : La performance de la CKHR a été bonne dans les deux centres de soins tertiaires avec une sensibilité élevée con-
firmant sa capacité à faciliter le triage des fractures dans d’autres populations sans autre modification. Ce travail devrait être suivi
d’une analyse rigoureuse de mise en œuvre pour déterminer son impact sur les soins aux patients.
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Introduction

Pediatric hand fractures are a common presentation to emer-
gency departments (incidence of up to 624 per 100 000
patients per year).1 In Canada, these fractures are commonly
referred to pediatric plastic surgeons, even though most are
stable, do not require surgery, and have excellent outcomes.2

This results in many potentially unnecessary specialist refer-
rals and contributes to increased wait times for all plastic
surgery patients.

To help referring physicians separate the subset of frac-
tures that require surgical intervention or assessment by a
hand (plastic) surgeon from those that can be managed by
alternative care providers, we developed the Calgary Kids’
Hand Rule (CKHR).3 The CKHR is a clinical prediction
rule for pediatric hand fractures that considers six predictor
variables: two based on physical exam and four based on
radiographic findings. It is meant to be used by emergency
room physicians or urgent care physicians to predict which
fractures require management by a hand surgeon, also
referred to as “complex” fractures. We define complex frac-
tures as any fracture requiring one or more of the following:
surgery, closed reduction, or four or more visits with a hand
surgeon (Figure 1). The CKHR was derived and internally
validated in a retrospective cohort of 1045 pediatric hand
fracture patients in Calgary, Alberta and demonstrated a sen-
sitivity of 96.4%, specificity of 45.5%, and C-statistic of
.88.3 A following prospective validation at this site, with
emergency physicians applying the CKHR in their practice,
also showed good performance, with a sensitivity of 84%,
specificity of 71%, and C-statistic of .77.4

External validation of clinical decision rules is an impor-
tant step before introduction into clinical use,5–8 particularly

in pediatric settings where prediction models have been
shown to be of lower quality than prediction models for
adults.9 Therefore, the aim of this study was to externally
validate the CKHR in two new cohorts of children with
acute, non-reduced hand fractures, at two different tertiary
pediatric hospitals in Canada: British Columbia Children’s
Hospital (BCCH) and the Children’s Hospital of Eastern
Ontario (CHEO).

Methods

Study Design and Setting

The external validation was comprised of two separate retro-
spective cohort studies. The first was performed at the BCCH
in Vancouver, British Columbia from using patient electronic
medical records (EMRs) dated November 2016 to January
2020 and the second was performed at the CHEO in Ottawa,
Ontario using EMRs from April 2019 to December 2019.

Study Population

Consecutive pediatric (age 0-17 years) hand fractures seen at
either BCCH or CHEO pediatric plastic surgery clinics during
the study periods were reviewed for inclusion and exclusion cri-
teria. All hand fractures involving phalanges and metacarpals of
patients presenting to the BCCH or CHEO pediatric plastic
surgery clinic were considered for inclusion. Fractures were
excluded if they did not present acutely (over 3 weeks post-
injury), if they occurred in patients over 17 years of age at
time of injury, if x-ray images were unavailable, if soft tissue
injury occurred without a concomitant fracture (ie, joint
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dislocation without fracture) or if carpal fractures occurred
without concomitant hand fractures.

Predictor Assessment

Predictors of complex fractures identified in our previous
study were collected as follows: the two physical exam pre-
dictors (malrotation and open fracture) were collected as
dichotomous variables and noted as present if documented
by either the referring physician or hand surgeon at time of
patient assessment. Patient radiographs were assessed by
one or more members of the research team at each of the
study centres. Prior to the study these research team
members met with the original derivation team to review
interpretation of the four radiographic predictors (displace-
ment, angulation, condylar involvement, subluxation or dis-
location) as previously described in our derivation and
internal validation study (Figure 1).3 Displacement and angu-
lation were collected as continuous variables. Condylar
involvement and subluxation or dislocation were collected
as dichotomous variables.

Outcome Measure

“Complex” fractures requiring management by a hand surgeon
were defined as those fractures requiring surgery, closed reduc-
tion, or four or more visits with a hand surgeon (Figure 2). The
outcome measure was assessed at 3 months from date of injury.
At BCCH, predictor data was extracted from charts and x-rays
by a medical student under the supervision of a senior plastic
surgery resident. At CHEO, data from charts was extracted by
a medical student but all X-rays were interpreted by a pediatric
plastic surgeon. All reviewers were instructed on the intended

X-ray interpretation method prior to data collection. In addition,
at the beginning of the data collection period, an initial sample
of interpretations from each site was reviewed by two surgeons
at ACH to ensure agreement.

Power Calculation

We estimated that a sample size of 500 children with acute hand
fractures would be required to reach 100 complex fracture out-
comes at each external validation site. This would provide suf-
ficient power to generate precise estimates (using 95%
confidence intervals and an alpha of .05) based on an estimated
35% incidence of complex fractures.10

Statistical Analysis

Outcomes were collected at the patient level (closed reduction,
operation, and number of appointments) while predictors were
assessed at the fracture level. We examined demographic and
clinical characteristics using descriptive statistics for each
centre. Univariate analysis was performed with a 2-sided
t-test for continuous variables and the Pearson’s Chi-squared
test for categorical variables. All analyses were performed
using STATA Version 17 with an alpha ≤ .05.11

Next, we converted each predictor variable into a dichoto-
mous variable, as per the original derivation of the CKHR,
with a threshold of greater than 5 degrees for the variable
“angulation” and a threshold of greater than 2 millimeters for
the variable “displacement”. We then evaluated the CKHR per-
formance at each centre by calculating sensitivity, specificity,
positive likelihood ratio, negative likelihood ratio, and
C-statistic with 95% confidence intervals. As this tool is to be
used for screening/triage, sensitivity is especially important

Figure 1. The Calgary Kids’ Hand Rule predictors.
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because high sensitivity indicates a low false negative rate (ie,
fractures predicted by the CKHR as simple but were complex
according to actual outcome). These are fractures that hand sur-
geons do not want to miss. Consequently, careful review and a
descriptive analysis of all false negatives was conducted for
each study site. The C-statistic simultaneously considers the
sensitivity and specificity of a clinical prediction rule, quantify-
ing the relationship between the true positive and false positive
rate. A C-statistic of 1.0 indicates 100% true positive rate and
0% false positive rate. In contrast, a C-statistic of .5 indicates
equal true positive and false positive rates (no better than
random chance). Likelihood ratios also simultaneously consider
sensitivity and specificity, and a higher positive likelihood ratio
indicates strong evidence to “rule in” a condition. Conversely, a
low negative likelihood ratio (close to 0) indicates strong evi-
dence to “rule out” a condition. Thus, an ideal clinical predic-
tion rule possesses high sensitivity and specificity resulting in
a high positive likelihood ratio (>2) with a low negative likeli-
hood ratio (between 0 and .5) and a C-statistic close to 1.0.

Ethics Approval and Reporting

Ethics approval was obtained for each study site (University of
Calgary Conjoint Health Research Ethics Board REB20-0256,
University of British Columbia Children & Women’s Research
Ethics Board H20-00563, Children’s Hospital of Eastern
Ontario Research Ethics Board 20/16X). A data sharing agree-
ment was also completed for each external site. This study
adheres to the reporting guidelines as outlined by the transpar-
ent reporting of a multivariable prediction model for individual
prognosis or diagnosis (TRIPOD) statement (Supplementary
File 1).12

Results

At BCCH, 500 patients were initially included; one patient had
missing data; therefore 499 patients with 524 hand fractures
were available for complete case analysis. At CHEO, 500
patients were initially included; 70 patients had missing data;
therefore 430 patients with 430 hand fractures were available
for complete case analysis.

Table 1 shows the clinical characteristics, including sex, age,
and CKHR predictors of the included hand fractures at both
BCCH and CHEO, as well as the original derivation cohort
from the Alberta Children’s Hospital (ACH).3 Two-thirds of
all patients were male. Hand fractures from the CHEO site
reported a higher proportion of angulation greater than 5
degrees seen on any radiographic view. The hand fractures col-
lected at BCCH had a lower proportion of condylar involve-
ment and displacement.

Table 2 reports the management and outcomes of the
included hand fractures at BCCH and CHEO, as well as the
original derivation cohort at ACH.3 Both external validation
sites had similar complex fracture rates (BCCH 27.9% and
CHEO 27.7%), which was slightly less than the ACH rate
(35.6%). The need for closed reduction was the most
common reason a fracture qualified as complex (25.1% at
BCCH and 23% at CHEO). At BCCH, 5.5% of fractures
required close follow-up by a hand surgeon (≥4 visits)
whereas 15.4% of fractures required close follow-up at
CHEO. Surgical management was required for only 2.3% of
fractures at BCCH and 5.6% of fractures at CHEO.

The 2-by-2 tables showing predicted fracture complexity
versus actual complexity are reported in Tables 3a and 3b.
Table 4 summarizes the performance of the CKHR for detec-
tion of complex fractures at each centre, where sensitivity is

Figure 2. Definition of complex hand fracture requiring management by a hand surgeon.
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the proportion of predicted complex fractures out of the total
number of complex fractures, and specificity is the propor-
tion of predicted simple fractures out of the total number of
simple fractures. In the BCCH cohort, the CKHR achieved
a sensitivity of 91.1% (133 predicted complex out of 146
total complex fractures), specificity of 71.4% (269 predicted
simple out of 377 total simple fractures), positive likelihood
ratio of 3.2, negative likelihood ratio of 0.12, and C-statistic
of .81, 95% CI [0.78-0.84]. At CHEO, the CKHR had a sen-
sitivity of 98.3% (117 predicted complex our of 119 total
complex fractures), specificity of 30.2% (94 predicted
simple out of 311 total simple fractures), positive likelihood
ratio of 1.4, negative likelihood ratio of 0.056, and C-statistic
of .64, 95% CI [0.61-0.67].

There were two false negatives at CHEO (ie, two fractures
predicted as simple but required complex management) and
13 false negatives at BCCH. Details of these fractures are
reported in Table 5. None of the false negatives required
surgery. Seven of the 15 false negatives required closed reduc-
tion, of which six were performed by the emergency physician
and one was performed by the plastic surgeon. Five of the false
negatives were patients with multiple fractures, and three of

Table 1. Clinical Characteristics of Hand Fractures From all Sites.

British Columbia (BCCH) Ontario (CHEO) Alberta (ACH)

Sample Hand fractures 524 430 1170
Patients 499 430 1045

Patient demographics Male sex 69.7% (348) 66.1% (284) 70.3% (735)
Median age (years) 11 12 13

Age range (years, inter-quartile) 9-14 10-12 10-14
Calgary Kids’ Hand Rule Predictors Angulation >5 degrees, seen on any view 26.6% (139) 66.3% (285) 37.5% (439)

Condylar involvement 2.7% (14) 10.9% (47) 6.1% (71)
Displacement >2 mm, seen on any view 27.0% (141) 50.7% (218) 57.6% (674)

Malrotation 3.4% (18) 5.8% (25) 8.7% (102)
Open fracture 1.9% (10) 5.4% (23) 4.0% (47)

Subluxation or Dislocation 0.8% (42) 1.9% (8) 2.8% (33)

Table 2. Management and Outcomes of Hand Fractures at Each Site.

British Columbia
% (N)

Ontario
% (N)

Alberta
% (N)

All hand fractures 524 430 1170
Simple fractures 72.1% (378) 72.3% (311) 64.4% (753)
Complex fractures 27.9% (146) 27.7% (119) 35.6% (417)

Closed reduction 23% (121) 18.4% (79) 25.1% (294)
>4 appointmentsa 5.5% (29) 15.4% (66) 8.7% (102)

Surgery 2.3% (12) 5.6% (24) 9.8% (115)
Open reduction internal fixation 0.2% (1) 1.9% (8) 4.7% (55)
Closed reduction K-wire fixation 1.9% (10) 3.3% (14) 4.0% (47)

Other 0.2% (1) 0.4% (2) 1.1% (13)

aDefined as 4 or more visits with the hand surgeon.

Table 3. (a) BC Children’s Hospital 2× 2 Table for the Calgary Kids’
Hand Rule.

Prediction simple Prediction complex Total

Outcome simple 269 108 377
Outcome
complex

13 133 146

Total 282 241 523

Table 3. (b) Children’s Hospital of Eastern Ontario 2× 2 table for
the Calgary Kids’ Hand Rule.

Prediction
simple

Prediction
complex

Total

Outcome simple 94 217 311
Outcome
complex

2 117 119

Total 96 334 430

Table 3a and 3b could be combined as you have done but the titles of each data
set ("BC Children’s Hospital 2x2 Table for the Calgary Kids’ Hand Rule" and
"Children’s Hospital of Eastern Ontario 2x2 Table for the Calgary Kids’ Hand
Rule"), need to be clearer. Alternatively just make them 2 different tables.
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these patients had a combination of predicted simple and pre-
dicted complex fractures.

Discussion

We have conducted a geographic external validation of the
CKHR, a clinical prediction model for pediatric hand fracture
triage. The CKHR performed well at two different centres
across Canada, with high sensitivity, suggesting that no
further refinement or adjustment to the rule is necessary. In
this study, sensitivity indicates the probability that the CKHR
predicts a hand fracture as complex among those patients
with a complex fracture. In the literature, it has been argued
that few physicians would use a risk index with a sensitivity
less than 95% because they would not tolerate missing more

Table 4. Calgary Kids’ Hand Rule Performance at Each Site.

British Columbia
(BCCH)

Ontario
(CHEO)

Alberta
(ACH)

Sensitivity 91.1% 98.3% 96.4%
Specificity 71.4% 30.2% 45.5%
LR+ 3.2 1.4 1.8
LR− 0.12 0.056 0.079
C-statistic 0.81 [0.78-0.84] 0.64

[0.61-0.67]
0.88

[0.85-0.91]

C-statistic, concordance statistic; the probability that predicting the outcome is
better than chance (0.50= no better, 1.0= perfect). LR+, positive likelihood
ratio; the larger the LR+, the stronger the argument that the disease is present.
LR−, negative likelihood ratio; as the LR− approaches zero, the stronger the
argument that no disease is present.

Table 5. False Negatives for Each Site (ie, Fractures That Were Predicted Simple but Required Complex Management).

Site

False
negative
case

Patient age
(years), Sex Fracture description

Complex management
required Comments

BCCH 1 8, M Transverse non-displaced
fracture of first metacarpal
head

Appointments (4) Splint uncomfortable, needed fourth
appointment to adjust

2 9, M Non-displaced SH2 fracture of
fifth proximal phalanx

Closed reduction
(Emergency
Department)

Initial reviewer assessed post-reduction
film

3 10, M SH1 fracture of first
metacarpal

Appointments (4) Patient did not like cast position and
returned to clinic once for new cast

4 10, F Non-displaced fracture of fifth
proximal phalanx

Appointments (4) Persistent swelling thus needed an extra
X-ray to reassure

5 14, M Non-displaced SH2 fracture of
second metacarpal

Closed reduction
(Emergency
Department)

Initial reviewer assessed post-reduction
film

6 12, M SH2 buckle fracture of first
metacarpal

Appointments (6) Extra splinting and follow-up required due
to reinjury involving ligament

7, 8 12, F SH2 buckle fracture of second
proximal phalanx

Appointments (5) Multiple fractures, both simple

SH2 buckle fracture of third
proximal phalanx

Appointments (5) Multiple fractures, both simple

9 14, M SH2 buckle fracture of fifth
proximal phalanx

Appointments (4) Extra appointment to remove cast material

10 11, M SH2 fracture of third distal
phalanx

Closed reduction
(Emergency
Department)

Multiple fractures – other fracture had
angulation and both had closed reduction

11 14, F Non-displaced oblique
fracture base of third
proximal phalanx

Closed reduction
(Emergency
Department)

Multiple fractures: other fracture was
displaced

12 13, M Oblique and comminuted
fracture of second
metacarpal

Closed Reduction (Hand
Surgeon)
Appointments (4)

Multiple fractures: third and fourth
metacarpals were also fractured with
angulation and displacement

13 15, M Avulsion fracture of first
proximal phalanx

Closed reduction
(Emergency
Department)

Initial reviewer assessed post-reduction
film

CHEO 1 9, F Transverse fracture through
base of fifth metacarpal

Appointments (4) Extra appointment due to repeat injury to
same site

2 11, M SH2 fracture of first distal
phalanx

Closed reduction
(Emergency
Department)

Initial reviewer assessed post-reduction
film
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than 5% of outcomes.6,9 The Ottawa Ankle Rules and the
Ottawa Knee Rules, both well validated and clinically imple-
mented fracture prediction models, calibrated their models for
a sensitivity of 100%.13,14

External validation is important to assess the performance of
a clinical prediction model in a setting separate from the origi-
nal derivation setting. Differences in performance between set-
tings can be attributed to numerous factors, including model
overfitting, the exclusion of important predictors that may
improve model performance, differences in how the predictors
are interpreted and measured across jurisdictions, differences in
the patient demographics, and differences in the prevalence of
disease.15 The recruitment period was significantly shorter at
CHEO to obtain a similar number of patients. We speculate
that this may be due to differences in local referral practices
and increased availability of alternative sites for pediatric
hand fracture management in B.C. Collaborators at BCCH
present further detail regarding the epidemiology, management,
outcomes, and resource utilization of pediatric hand fractures
studies at their site in a recent article.16

Considering potential utility of the CKHR, sensitivity is par-
amount. Without good sensitivity large numbers of complex
fractures would be missed, resulting in delayed or missed treat-
ment and poor patient outcomes. It is essential to understand the
occurrence of false negatives to inform modifications that max-
imize sensitivity or at least minimize the consequences of inac-
curate prediction. Secondly, specificity is also very important.
At BCCH, the rule accurately predicted 269 hand fractures as
simple (71.4%). At CHEO, specificity was lower and 94
simple fractures were accurately predicted (30.2%). If these
true negatives were redirected to care providers other than a
hand surgeon, hand clinic capacity to see other patients would
potentially increase, thus reducing wait times. The sensitivity
and specificity of a prediction model are often inversely
related. Increased sensitivity often results in reduced specificity
due to over-prediction. This is observed in the CHEO cohort
with concurrence of lower specificity (30.2% vs 71.4%) and
fewer false negatives compared to BCCH (1.7% vs 8.9%). In
this instance, we speculate that differences between these
sites are attributable to differences in local referral patterns
(ie, differences in the underlying characteristics of fractures
being referred) and variance in data collection (ie, inter-rater
reliability).

There are three main stages in the development of clinical
prediction models: derivation, external validation, and impact
analysis.8 Few prediction models are externally validated, espe-
cially within the pediatric population. A systematic review con-
ducted by Maguire et al in 2011 found that 76% were derived
but not validated, 17% prospectively validated in one setting,
and 8% were validated in more than one setting.9 Successful
external validation allows for the generalizability of a predic-
tion model beyond the original patient demographics and
study constraints of the derivation sample. Geographic valida-
tion studies, such as this study, are likely to have different
patient characteristics, as well as variable interpretation and
measurements of predictor and outcomes variables when

compared to the original derivation study. Greater differences
between derivation and validation samples provides stronger
evidence that a clinical prediction model can be generalized
to new patients.17 Successful external validation also allows
for small-scale, structured implementation in a clinical setting
to assess real-world efficacy (ie, implementation analysis).

Ultimately this prediction rule will be integrated into a clin-
ical care pathway where it will be used to discriminate between
those patients that could be safely managed without a hand
surgeon (ie, simple fractures) and those patients that could
benefit from specialized care by a hand surgeon (ie, complex
fractures). The exact logistics and implementation methods of
such a care pathway will need to be adapted to local practice
patterns, resources, and clinical culture. It is important to note
that despite strong performance with high sensitivity, some
health care practitioners will be reluctant to implement a predic-
tion model without 100% sensitivity. Thus, barriers and facili-
tators to adoption need to be explored before clinical
implementation to facilitate uptake.

This study should also be interpreted considering its limita-
tions. First, data was collected using retrospective chart review
of hand fractures referred to hand surgeons. Hand fractures not
referred to hand surgeons at either BCCH or CHEO were there-
fore not included in this study, resulting in a potential over-
estimation of the true prevalence of complex fractures seen in
the community. Second, both sites in this study were tertiary
pediatric centres in large Canadian cities. While it is reassuring
that the CKHR performed well at these two geographically dis-
tinct sites, its application to new populations that are substan-
tially different than the ACH, BCCH, or CHEO should be
cautiously considered. Moreover, clinical prediction models
are ultimately user-dependent; inter-rater reliability may differ
based on several variables including clinical setting and years
of practice, personal experiences or biases, and understanding
of the prediction rule itself. In this validation study, data extrac-
tion was performed by individuals with varying levels of
knowledge and expertise. At BCCH, data extraction was per-
formed by a medical student under the supervision of a
plastic surgery resident. At CHEO, data extraction from
x-rays was performed by a plastic surgeon. In real-world appli-
cations of the CKHR, the rule is intended to be applied primar-
ily by emergency physicians who have variable knowledge of
hand anatomy and hand fractures that is generally less than
that of plastic surgeons. Therefore, attention must be paid to
maximize reliability through consistent and ongoing education
and engagement with end-users.13,14

In summary, we have conducted a geographic external vali-
dation of the CKHR, a clinical prediction model for pediatric
hand fracture triage. This rule performed well at two different
centres, with high sensitivity, suggesting that this rule may be
useful to aid in hand fracture triage without the need for mod-
ification. However, this successful external validation should
be followed by rigorous implementation analysis to determine
the impact on patient care. Future directions for the CKHR
will be focused on translational medicine and guided by the
Knowledge to Action cycle.18 Our team will assess barriers
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and facilitators to its use in clinical practice and evaluate inter-
rater reliability among users in different settings. Next, we will
tailor and implement a clinical care pathway for pediatric hand
fractures that centers around this risk prediction tool. This care
pathway will also be pilot tested in a local context where it can
be monitored and evaluated before scale and spread to locations
across Canada.
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