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O Abstract—Background: Physical abuse is a significant
cause of infant morbidity and mortality. Early detection in
the emergency department (ED) is crucial. Objective: We
describe the impact of a clinical pathway focused on early
involvement of the child protection team (CPT) and social
work (SW) team for infants presenting to a pediatric emer-
gency department with an injury concerning for abuse.
Methods: The pathway lists 10 injuries associated with abuse
in infants and directs consultation of the CPT and SW. It was
implemented at a single site on April 1, 2014. Seasonally
matched data were collected 12 months before and after im-
plementation on all children < 12 months of age with a qual-
ifying injury. Demographics, CPT and SW consults, referral
to Child Protective Services, diagnostic studies, and ultimate
determination of abuse by the CPT were collected. Results:
Implementation of the pathway was associated with an in-
crease in consultation of the CPT from 17% to 47%
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(p <0.001) and SW from 33% to 52% (p < 0.001). CPT and
SW consultations were obtained more frequently for those
on public compared to private insurance prior to implemen-
tation but not after (CPT: odds ratio [OR] 4.32; p = 0.046;
95% confidence interval [CI] 1.03-18.15; SW: OR 3.23,
p = 0.034; 95% CI 1.09-9.74). Diagnostic testing increased
in the post-pathway period. There was no difference in the
detection of abusive injury or number of missed cases. Con-
clusions: These findings suggest that this clinical pathway
was successful in increasing involvement of the CPT and
SW teams and reducing socioeconomic disparity in the eval-
uation of infants with injuries concerning for abuse. © 2019
Elsevier Inc. All rights reserved.
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INTRODUCTION

Physical abuse is a significant cause of childhood
morbidity and mortality, with infants at especially
high risk (1). Because early recognition of abusive in-
juries can prevent further injuries that may be more se-
vere or even fatal, front-line clinicians, such as those
working in emergency departments (EDs), are in an
important position to identify the early signs of abusive
injuries. Such injuries, however, are frequently missed in
this setting (2-4).
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Implicit bias—the influence of race/ethnicity or socio-
economic status of the parents on a clinician’s judgment
about whether to consider the problem of abuse—may be
a contributing factor in such missed cases. Earlier suspi-
cion for abusive injury and increased reporting to Child
Protective Services (CPS) have been associated with mi-
nority race and poverty in injured children, even when ac-
counting for the type of injury (4—6). Similarly, providers
report reluctance to involve child abuse experts or to
report to CPS on behalf of wealthy or white children
and missed cases of abuse may be more common in this
population as a result (4-6).

Existing ED screening methods for child physical
abuse are heterogeneous in content and process. Several
identify high-risk elements in the history and, if found,
direct discussion of the workup with a senior emergency
physician or discussion of the case with CPS, but with lit-
tle guidance on diagnostic workup or management (7—
10). Others focus on specific injuries and describe
explicit interventions, but do not necessarily result in an
increase in detection of abuse (11).

In response to several missed cases of physical
abuse in infants at our institution, cases in which im-
plicit bias may have played a role, we developed a
novel clinical pathway to standardize the approach to
injuries in children younger than age 1 year. In a de-
parture from previous screening tools, our pathway
calls for a real-time consultation with the hospital’s
child protection team (CPT) and social work team
(SW) for infants presenting with any of 10 high-risk
injuries to help determine the likelihood of an abusive
injury and develop a plan for an appropriate evaluation
while the infant is still in the ED. No specific diag-
nostic workup is specified. Because CPT teams are
known to increase recognition of abuse, we hypothe-
sized that this approach would reduce any racial or so-
cioeconomic disparity that previously existed in our
utilization of these consulting services while increasing
detection of abuse (12,13).

In this initial study of the intervention, our primary
outcome was adherence to the pathway measured by
utilization of the CPT and SW teams for infants
with a qualifying injury. Our secondary outcomes
included racial and economic disparity in the utiliza-
tion of the CPT and SW and in reporting to CPS, as
well as frequency of diagnostic testing. Despite the
relatively rare prevalence of abusive injury in infants
and the likelihood that our study would be underpow-
ered to detect a difference, we believed it was impor-
tant to investigate the relevant clinical outcomes and
so chose to include as additional secondary outcomes
the detection of abusive injury and the frequency of
missed cases (1).

MATERIALS AND METHODS
Study Design

We conducted an observational pre—post study in
which we compared outcomes before and after imple-
mentation of a clinical pathway. This study was approved
by the study site’s Institutional Review Board
(MODCRO00003089).

Study Setting and Population

This study was carried out at a single urban academic
teaching hospital’s pediatric ED in a Level I trauma cen-
ter with approximately 32,000 total visits and 4500 infant
visits annually. The pathway was implemented on April
1, 2014. Data were collected for 1 year prior (April 1,
2013 to March 20, 2014) and, following a 3-month
washout period, 1 year after implementation (July 1,
2014 to June 30, 2015). A review of the electronic health
record (EHR) was performed by a pediatrician on all chil-
dren aged < 12 months who were evaluated in the ED dur-
ing the study period with a chief complaint or diagnosis
suggestive of injury to determine if a diagnosis of any
of the 10 injuries listed on the pathway was made during
that visit. Only infants with 1 of these 10 injuries were
included in the study. Infants who sustained injuries re-
sulting from a motor vehicle collision were excluded.

Development of the Pathway

A task force consisting of two senior child abuse pediatri-
cians, two pediatric emergency physicians with a focus in
child abuse, two pediatric trauma surgeons, and a social
worker developed the intervention using available litera-
ture and expert experience in an iterative process over
6 months. The result was a clinical pathway for detection
of physical child abuse in children < 12 months of age
(Figure 1). The pathway directs frontline providers in
the ED to call the CPT for a phone consultation and
SW for an in-person evaluation if any of the following
10 high-risk injuries are discovered during the course of
the ED visit: 1) long bone fracture; 2) skull fracture, 3)
rib fracture; 4) intracranial injury; 5) burn; 6) solid organ
injury (laboratory or imaging evidence); 7) bruising of
the ear, head, neck, or torso; 8) subconjunctival hemor-
rhage; 9) frenulum tear; and 10) hemotympanum or if
any other concern for abuse arises. Solid organ injury
was defined as injury to the liver, spleen, or pancreas
identified by any of the following: aspartate aminotrans-
ferase (AST) >80 units/L, alanine aminotransferase
(ALT) >80 units/L, lipase above normal for age, amylase
above normal for age, or imaging results of any modality
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Figure 1. Clinical pathway diagram as posted in the pediatric emergency department. DART = diagnosis assessment reporting
treatment. This is the institution-specific name for the hospital’s child protection team. ED = emergency department.

consistent with injury. No specific diagnostic studies are
specified by the pathway. Instead, a case-specific diag-
nostic evaluation is developed in conjunction with exper-
tise provided by the CPT. In-person evaluation by the
CPT either in the ED or after admission is performed at
the discretion of the child abuse pediatrician on call based
on the case specifics and is not required as part of the
pathway.

The pathway was implemented on April 1, 2014 and
made available to all ED providers, surgeons, and general
pediatricians caring for injured children at our hospital.
Implementation involved an initial training program con-
sisting of presentations to the emergency medicine, social
work, pediatric surgery, and trauma section meetings;
department-wide e-mail notification; and posting of the
pathway in the pediatric ED. Ongoing education
continued with periodic e-mail reminders and training
on the pathway was included in the resident orientation
at the beginning of each rotation.

Measures

Demographic characteristics, including age and insurer
at time of the ED visit, race, ethnicity, and sex, were ob-
tained from the EHR. Insurers were then categorized
into public insurers (Medicaid and Tricare) versus pri-
vate insurers. This categorization was used as a proxy
for socioeconomic status. Race and ethnicity are
patient-reported and recorded by registration personnel
into the EHR. Race was dichotomized into white and
non-white.

The primary outcome was adherence to the pathway
measured by the proportion of qualifying cases in which
CPT and SW were consulted. A CPT consult was consid-
ered present if an ED provider note documented a phone
conversation with the CPT or if a telephone note from a
CPT physician was recorded in the EHR for that visit.
An SW consult was considered present if documentation
was provided by the ED social worker in the EHR for that
visit. Although not necessary for a CPT consultation to
be considered present, in-person CPT consultations
were also examined and were considered present if a
formal consultation note from a CPT physician was re-
corded in the EHR during the ED visit or subsequent hos-
pitalization.

Secondary outcomes included racial and economic
disparity in the utilization of the CPT and SW and in
the reporting of cases to CPS, frequency of diagnostic
testing, detection of abusive injury, and frequency of
missed cases. A CPS report was considered positive if a
referral was noted in at least one of the SW, CPT, or
ED providers’ notes. Frequency and outcomes of the
following diagnostic tests performed during the ED
encounter or subsequent hospitalization were obtained
from the EHR: computed tomography (CT) of the head,
magnetic resonance imaging of the brain, skeletal survey,
AST, ALT, amylase, lipase, prothrombin time, interna-
tional normalized ratio, and partial thromboplastin time.
Final determination of abuse was based on the CPT con-
sult notes written by the child abuse pediatrician assigned
to the case and was categorized as abusive, accidental, or
undetermined. We defined a missed case of abuse as one
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in which an infant in the study with a diagnosis of abusive
injury by the CPT team had previously sought care any-
where in our health system for related injuries, as docu-
mented in the EHR. Additionally, the EHR was
reviewed for all infants through December 31, 2016 for
a diagnosis of abusive injury made after the infant’s ED
visit, potentially implicating the original injury as an
early sign of abuse.

Data Analysis

Chi-square, Fisher’s exact test, and Student’s #-test were
used to compare demographics, injury distribution, and
diagnostic testing before and after implementation of
the pathway. Multiple logistic regression was used to
determine the effects of race and type of insurance on
the likelihood of CPT and SW consults and on likelihood
of a report to CPS before and after implementation of the
pathway. Statistical significance was defined as p < 0.05.
The statistical package Stata/SE 14.2 (StatCorp LLC,
College Station, TX) was used for analysis.

RESULTS

During the 2-year study period, 8,725 children <
12 months of age presented to the ED; 682 of these had
an injury; 299 were excluded because the injury was
not 1 of the 10 injuries listed on the pathway; the remain-
ing 383 patients (191 before and 192 after implementa-
tion of the pathway) were included in the study.
Demographic and injury characteristics between the
two groups were similar, other than a significantly higher

Table 1. Demographics and Injury Characteristics

number of skull fractures in the post-pathway group
(Table 1).

Primary Outcome: Pathway Adherence

The pathway was associated with an increase in CPT and
SW consultations in infants with a qualifying injury
(Table 2). CPT consultations increased from 17% to
47% (p < 0.001) and SW consultations from 33% to
52% (p < 0.001). To account for possible confounding
from the increased number of skull fractures in the
post-pathway group, results were stratified into skull frac-
ture injury and non-skull fracture injury types. The in-
crease in CPT and SW consults remained significant for
both groups. Of the 122 initial phone CPT consultations
performed in the ED (either before or after implementa-
tion of the pathway), 101 (82.8%) were followed-up
with an in-person CPT consultation either in the ED or af-
ter admission. Of the 17.2% (21 of 122) that were per-
formed telephonically only, sufficient information was
provided on discussion with ED personnel to rule the
injury accidental and preclude an in-person consult.

Secondary Outcome: Racial and Economic Disparity in
the Utilization of CPT and SW, and in Reporting to CPS

Prior to implementation, patients with public insurance
were at increased odds of receiving a CPT consult
(odds ratio [OR] 4.32; 95% confidence interval [CI]
1.03-18.15; p = 0.046), an SW consult (OR 3.25; 95%
CI 1.09-9.74; p = 0.034), and a report to CPS (OR
9.46; p = 0.001; 95% CI 2.38-37.80) compared to

Pre-Implementation of

Post-Implementation of

Characteristics Clinical Pathway (n = 191) Clinical Pathway (n = 192) p Value

Mean age, mo 6.44 6.06 0.12
Sex (male), n (%) 92 (48) 93 (48) 0.96
Race, n (%) 0.37

White 78 (41 77 (40)

Black 49 (26 40 (21)

Asian 8 (4) 5@

Other 56 (29) 70 (36)
Hispanic, n (%) 59 (31) 72 (37) 0.17
Public insurance, n (%) 126 (66) 123 (64) 0.80
Injury, n (%)

Long bone fracture 21 (11) 20 (10) 0.85

Rib fracture 0(0) 1(1) 0.32

Skull fracture 19 (10) 38 (20) 0.007

Intracranial injury 16 (8) 25 (13) 0.14

Burn 12 (6) 12 (6) 0.99

Solid organ injury 3(1.6) 5(2.6) 0.48

Bruising of the head, neck, ear, or torso 124 (65) 119 (62) 0.55

Subconjunctival hemorrhage 3() 3() 1.00

Frenulum tear 9(5) 11 (6) 0.65

Hemotympanum 0(0) 0(0) -
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Table 2. Clinical Pathway Adherence

Pre-Implementation of

Post-Implementation of

Variable Clinical Pathway Clinical Pathway p Value

All injuries

n 191 192

CPT, n (%) 32 (17) 90 (47) <0.001

SW, n (%) 63 (33) 99 (52) <0.001
Skull fractures

n 19 38

CPT, n (%) 10 (53) 35 (92) 0.001

SW, n (%) 14 (74) 35 (92) 0.059
Non-skull fracture injuries

n 172 154

CPT, n (%) 22 (13) 55 (36) <0.001

SW, n (%) 49 (29) 64 (42) 0.013

CPT = child protection team; SW = social work.

patients on private insurance, even when controlling for
differences in age, race, sex, and type of injury
(Table 3). This relationship was no longer present after
implementation of the pathway for all three outcomes.
Racial bias was also examined, but patients of non-
white race were not at increased odds of any of the three
outcomes before or after implementation of the pathway
compared to white patients.

Secondary Outcome: Frequency of Diagnostic Testing

All tests, with the exception of brain magnetic resonance
imaging, were performed more frequently after imple-
mentation of the pathway (Table 4).

Secondary Outcome: Detection of Abusive Injuries and
Frequency of Missed Cases

Although this study was not powered to detect an increase
in recognition of true cases of abuse, as an exploratory
aim, we compared the detection of abusive injuries and
missed cases before and after implementation of the

pathway. There was no statistically significant difference
in the number of abusive injuries detected or number of
missed cases after implementation of the pathway
compared to before (Table 5). Only one missed case
occurred prior to implementation of the pathway, wherein
1 of 13 patients diagnosed with an abusive injury pre-
pathway was seen in the week prior to diagnosis for
related injuries and was discharged home without a diag-
nosis of abuse. None of the nine cases diagnosed with
abusive injuries post-pathway had a prior presentation
for concerning injuries within our health system, nor
were any children in the study population newly identi-
fied as victims of child abuse after their index ED visit.

DISCUSSION

To our knowledge, this is the first ED screening method to
involve the expertise of child abuse pediatricians and so-
cial workers for all children aged < 1 year with high-risk
injuries as a means of identifying and thus preventing
further abusive injury. Our findings are similar to what
has been found in studies using other screening methods.

Table 3. Adjusted Odds of Receiving a Child Protection Team Consult, Social Work Consult, or Report to Child Protective
Services before and after Pathway Implementation by Race and Insurance

Pre-Implementation of Clinical Pathway

Post-Implementation of Clinical Pathway

Variable OR 95% Cl p Value* OR 95% Cl p Value*

CPT consults by race, insurance status

Non-white vs. white 0.42 0.21-2.55 0.616 1.44 0.61-3.42 0.407

Public vs. private insurance 4.32 1.03-18.15 0.046 1.19 0.48-2.94 0.482
SW consults by race, insurance status

Non-white vs. white 0.42 0.15-1.17 0.097 1.18 0.52-2.66 0.692

Public vs. private insurance 3.26 1.09-9.74 0.034 1.60 0.68-3.75 0.282
Report to CPS by race, insurance status

Non-white vs. white 0.80 0.27-2.37 0.687 1.59 0.71-3.56 0.265

Public vs. private insurance 9.46 2.38-37.80 0.001 2.25 0.94-5.42 0.070

Cl = confidence interval; CPS = Child Protective Services; CPT = Child Protection Team; OR = odds ratio; SW = social work.
* Derived from multiple logistic regression adjusted for age, sex, and injury type.
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Table 4. Use of Child Protective Services Referral and Diagnostic Testing Pre- and Post-implementation of the Clinical Pathway

Pre-Implementation of Clinical

Post-Implementation of Clinical

Variable Pathway, n (%) (n = 191) Pathway, n (%) (n = 192) p Value
CPS reports 35(18) 68 (35) <0.001
CT head 46 (24) 69 (36) 0.016
MRI brain 27 (14) 40 (21) 0.112
Skeletal survey 27 (14) 57 (30) <0.001
AST/ALT 38 (20) 72 (38) <0.001
Amylase 27 (14) 46 (24) 0.021
Lipase 29 (15) 63 (33) <0.001
PT/INR/PTT 23 (12) 42 (22) 0.015

ALT = alanine aminotransferase; AST = aspartate aminotransferase; CPS = Child Protective Services; CT = computed tomography;
INR = international normalized ratio; MRI = magnetic resonance imaging; PT = prothrombin time; PTT = partial thromboplastin time.

We were able to demonstrate moderate success in adher-
ence to the pathway following the educational program
and dissemination of the pathway with an increase in
involvement of CPT from 17% to 47% and SW from
33% to 52%. Informal conversations with providers
regarding barriers to adherence revealed provider reluc-
tance to involve CPT and SW for isolated minor injuries
to the head and face in older mobile infants. The majority
of cases (74%, 59 of 80) for which neither CPT nor SW
was involved in the post-intervention period met this cri-
terion. Studies of bruising in small children suggest that
this type of injury is less predictive of abuse, indicating
clinicians were appropriate in their management
(14,15). Newer iterations of the clinical pathway will
refine the list of injuries to adequately reflect the
bruising patterns of the head and face that should be
considered at higher risk of abuse and will likely result
in improved adherence.

We also demonstrated both evidence of implicit bias in
the referral patterns prior to the implementation of the
clinical pathway and a reduction of that bias after imple-
mentation, with poorer children being more likely to have
had a consultation by the CPT or SW and more likely to be
reported to CPS, even when controlling for age, sex, race,
and type of injury before implementation but not after.
These findings are similar to those reported by Higginbo-
tham et al., in which the role of socioeconomic status in
the decision to screen for abuse was diminished after

implementation of a guideline requiring an ED evaluation
for abuse in children aged < 1 year with skeletal
fracture, and support the growing body of literature
demonstrating a reduction in racial and economic treat-
ment disparities in association with standardization of
care (11,16-18). The role of poverty, however, in the
risk assessment of abusive injuries is more complex
than it might be in other conditions. Studies show that
poverty is a risk factor for abuse, but also that wealth
does not exclude the possibility of abuse (19,20). Thus,
we have chosen to cast a wider net with this clinical
pathway in order to avoid missed cases of abuse based
on implicit bias, but also recognize the difficulty of
finding an appropriate balance on this issue.

Despite the absence of prescribed diagnostic testing on
the clinical pathway, nearly all diagnostic testing typi-
cally associated with the evaluation of abusive injuries
increased. This may be due to anticipatory ordering of
frequently requested tests by the CPT prior to communi-
cation with the CPT or due to increased requests for
testing on the part of the CPT. Of note, however, the in-
crease in head CT usage seems to have resulted in an in-
crease in detection of skull fractures in the post-
intervention group. More than twice the number of skull
fractures were detected in the post-intervention group,
despite no significant differences in age, sex, race,
ethnicity insurance status, mechanism of injury, or exam-
ination findings in those with head injuries between the

Table 5. Final Determination of Abuse by the Child Protection Team

Pre-Implementation of Clinical

Post-Implementation of Clinical

Variable Pathway, n (%) (n = 191) Pathway, n (%) (n = 192) p Value
Abusive 13 (6.8) 9 (4.6) 0.373
Missed 1(0.5) 0(0) 0.315
Undetermined 7(3.7) 10 (5.2) 0.463
Accidental 18 (9.4) 75 (39.1) <0.001
Presumed accidental* 171 (89.5) 173 (90.1) 0.739

CPT = Child Protection Team.

* Cases with a CPT consult determination of accidental and cases without a CPT consult.
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two groups (Supplementary Appendixes A and B). This
was an unexpected but clinically significant outcome.
We are, however, cognizant of the need to limit unneces-
sary testing for medical, psychological, and economic
reasons, and will seek to highlight the role the CPT can
play in developing a targeted and appropriately limited
workup for these children in future iterations of the
pathway.

We did not expect to find an increase in the detection of
abuse or a reduction in the number of missed cases in our
study because of the relatively small sample size and the
low prevalence of abusive injury (4 in 1000 infants are vic-
tims of physical abuse), but felt strongly that relevant clin-
ical outcomes must be included in the evaluation of health
care interventions and so chose to investigate these out-
comes as an important part of the study (1). Many prior
studies that have evaluated approaches to screening for
physical child abuse have likewise failed to detect an in-
crease in the identification of abusive injuries or a reduction
in missed cases (8—11,21,22). In fact, only one ED
screening method for abuse has been able to show a
modest increase in the detection of confirmed abuse
when applied to an entire national cohort (n = 104,028),
supporting the conclusion that our study was
underpowered to detect a difference in confirmed cases
of abuse, but that screening can be effective when
applied to a large population (7). In the absence of an in-
crease in the detection of abuse, it can be difficult to justify
increases in diagnostic testing and additional referrals that
can accompany implementation of a clinical pathway. The
impact of an increase in false positives associated with such
a tool is not insignificant, but it is likewise difficult to
tolerate any missed cases when such false negatives may
result in death for the injured child. Ways of systematically
identifying abuse must be studied in order to arrive at a use-
ful approach to prevent missed cases and death.

Limitations

Our study has at least three limitations. First, we could not
confirm the diagnosis of abuse through CPS and so relied
on the expert opinion of the child abuse pediatricians who
provided consultation. Second, because of the pre—post
design, we cannot exclude the possibility that temporal
trends might explain some of the increases in rates of
consultation and diagnostic testing. Third, the generaliz-
ability may be limited because this study was conducted
in a pediatric ED, and in the United States, the majority of
children are seen in general EDs, many of which may not
have access to CPTs and pediatric SW teams. However,
because initial contact with the CPT in this study was
by phone, it may be possible for general EDs to apply
this clinical pathway by establishing a remote relation-
ship with a regional CPT to seek advice on such cases.

CONCLUSIONS

A clinical pathway focusing on early involvement of the
child protection team and social work team in the detec-
tion of physical abuse in infants aged < 12 months was
successfully implemented and resulted in a significant in-
crease in the utilization of available expertise in child
physical abuse. The clinical pathway was associated
with a reduction in socioeconomic disparity in the use
of these consulting services, as well as an increase in re-
ports to CPS and diagnostic testing. No increase in detec-
tion of abusive injury or decrease in number of missed
cases was associated with the pathway. With further
refinement, this pathway may be a promising approach
to improve overall and timely use of child abuse expertise
and to enhance objectivity in the evaluation and care of
injured infants in the ED.

SUPPLEMENTARY DATA

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.jemermed.2019.01.030.
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ARTICLE SUMMARY
1. Why is this topic important?

Physical abuse is a significant cause of childhood
morbidity and mortality with infants at especially high
risk. Emergency department (ED) clinicians play a crucial
role in early detection of these injuries but such injuries
are often missed in the ED setting.

2. What does this study attempt to show?

The impact of a clinical pathway focused on early
involvement of the child protection team and social
work team for infants presenting to a pediatric ED with
an injury concerning for abuse.

3. What are the key findings?

The pathway was associated with an increase in the uti-
lization of the child protection team and social work team,
a decrease in socioeconomic bias in utilization of the two
teams, and an increase in diagnostic testing.

4. How is patient care impacted?

This pathway may provide a useful tool for ED clini-

cians to approach the evaluation of injuries in infants.
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