Can the Initial History Predict Whether a Child
With a Head Injury Has Been Abused?
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ABSTRACT. Objective. Previous studies of child
abuse have used the presenting history as part of the case
definition of abuse. Thus, data from these studies cannot
be used to determine the diagnostic utility of historical
features for identifying cases of abuse. The objective of
this study was to determine the diagnostic utility of
certain historical features for identifying cases of abusive
head trauma.

Methods. We retrospectively studied all children,
aged 0 to 3 years, who had acute traumatic intracranial
injury and were admitted to a tertiary care pediatric
hospital from 1993 to 2000. Cases were categorized as
either “definite abuse” or “not definite abuse” on the
basis of radiologic, ophthalmologic, and physical exam-
ination findings, without regard to the presenting his-
tory.

Results. Forty-nine (30%) of 163 children met the cri-
teria for definite abuse. Having no history of trauma had
a high specificity (0.97) and positive predictive value
(PPV; 0.92) for abuse. Among the subgroup of patients
with persistent neurologic abnormality at hospital dis-
charge (n = 34), having a history of no or low-impact
trauma had a specificity of 1.0 and a PPV of 1.0 for
definite abuse. Injuries were blamed on home resuscita-
tive efforts in 12% of definite abuse cases and 0% of not
definite abuse cases. The initial history of trauma was
changed in 9% of definite abuse cases, as compared with
0% of not definite abuse cases.

Conclusion. Among young children with a head in-
jury, certain historical features have high specificity and
PPV for diagnosing child abuse. Pediatrics 2003;111:602—
607; child abuse, craniocerebral trauma, history, infant.

ABBREVIATION. PPV, positive predictive value.

hen infants with a head injury are evalu-
ated, it is generally accepted that certain
features of the history, such as a changing
history, a history of low-impact trauma, or a history
of no trauma, suggest abuse.!~1° However, the actual
sensitivity and specificity of these historical factors
for identifying abuse is unknown. Previous studies
of abusive head trauma used features of the history
as diagnostic criteria for defining which cases were
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abuse.!'-16 It is impossible, therefore, to use data
from these studies to determine the sensitivity and
specificity of these same historical features for iden-
tifying cases of abuse.

Our goal was to determine the sensitivity, speci-
ficity, positive predictive value (PPV), and negative
predictive value of certain historical features for
identifying cases of abusive head trauma. We col-
lected a sample of cases of abusive head injury using
a case definition for abuse that did not depend on
any historical features. We then evaluated the test
characteristics of certain historical features for differ-
entiating these abuse cases from cases of uninten-
tional head trauma.

METHODS

Patients

Charts of all children who were aged 0 to 3 years and admitted
to the inpatient services at Children’s Hospital in Boston from
1993 to 2000 with traumatic intracranial hemorrhage were re-
viewed. Children’s Hospital is a tertiary care center and level 1
pediatric trauma center. The study was approved by the institu-
tional review board at Children’s Hospital. Cases were identified
by searching the hospital’s electronic patient information systems
for the following discharge diagnoses: subdural hematoma, epi-
dural hematoma, subarachnoid hemorrhage, traumatic brain hem-
orrhage, extradural hemorrhage, intracranial injury, skull fracture,
shaken infant syndrome, and child abuse. Cases with evidence of
intracranial hemorrhage on computed tomography scanning were
eligible for inclusion. Cases were excluded when they had any of
the following: coagulation defects, perinatal brain injury or hem-
orrhage, or structural intracranial abnormality (cerebral abnormal-
ity, atriovenous malformation, tumor, previous neurosurgical pro-
cedure, or previous intracranial hemorrhage). For minimizing the
chance of missed cases, the Children’s Hospital Trauma Registry
and records maintained by the hospital’s child protection team
were reviewed as well.

Data Collection

Data were recorded on a standardized data collection form. All
chart abstraction was performed by the first author (J.H.), a board-
certified pediatrician and a specialist in pediatric emergency med-
icine. For evaluating interrater reliability, the senior author (D.G.)
independently reviewed a random sampling of 26 charts. Medical
records were reviewed for the mechanism of injury reported at
first presentation to medical care and the height of any reported
fall. Fall heights were categorized dichotomously as either =3 or
>3 feet, based on recorded height, if documented in the chart.
When no height was recorded, estimates were made. Falls from
the child’s standing position, couch, or bed were considered to be
=3 feet. Falls from tables, counters, or an adult’s arms were
considered to be >3 feet. Cases were recorded as having no
history of trauma only when it was specifically stated that no
trauma had occurred. Otherwise, mechanism of injury data were
considered missing.

Several secondary features of the history were specifically
noted when present. These secondary historical features included
1) the offering of additional possible mechanisms of injury after



TABLE 1. Cases of Nonfall Trauma

Age Description of Injury

Panel Decision of
Low or High Impact

Categorization of
Abuse by Criteria

High Impact

Not definite abuse
Not definite abuse
Definite abuse

Not definite abuse
Not definite abuse
Not definite abuse
Definite abuse

High impact
High impact
High impact
High impact
High impact
High impact
High impact
High impact Not definite abuse
Not definite abuse
Definite abuse

Low impact
Low impact

1 mo Bulletin board fell on head
3 mo Sibling hit in head with flashlight
7 mo Mother has been kicking child in head
31 mo Accidentally shot in head with handgun
3 mo Hit in head with baseball at outdoor game
3 mo Hit in face with baseball at outdoor game
3 mo Mother has been “throwing child to God.”
Child has been landing on a variety of surfaces
19 mo Television fell on head
Low impact
9 mo Sibling’s head bumped child’s head
4 mo Head bumped against car door while getting out of car
1 mo Parent’s head bumped child’s head

Low impact Not definite abuse

the initial trauma history had already been given; 2) changes or
retraction of the initial history of trauma (only when the medical
record specifically stated that the initial history had been
changed); 3) attribution of the injuries to home resuscitative ef-
forts, such as cardiopulmonary resuscitation; or 4) statements that
the traumatic injuries may have been caused by the patient’s
siblings. In addition, the time between injury (or onset of symp-
toms, if there was no history of trauma) and first medical care was
recorded as “<24 hours” or “=24 hours.” Caregiver reports of
certain symptoms, including lethargy, vomiting, apnea, or sei-
zures, were also recorded.

Medical features of the hospitalization were recorded, includ-
ing the patient’s neurologic status on presentation and at dis-
charge, results of radiologic studies, and findings of ophthalmo-
logic examination, if performed. When present, social work and
child protection notes were also reviewed for information on
patient disposition, additional historical features, and reports to
the Department of Social Services.

Study Definitions

Cases were defined as definite abuse when, in addition to
intracranial hemorrhage, the patient had 1 or more of the follow-
ing: witnessed or confessed abuse, retinal hemorrhages consistent
with abuse,!”1? high-specificity skin findings (pattern marks),®2°
or moderate- or high-specificity fractures. As per the classification
by Nimkin and Kleinman,?! fractures considered to be of moder-
ate or high specificity for abuse included fractures of the sternum,
posterior rib, scapula, spinous process, metaphysis, epiphysis,
vertebral body, or digit.?! Fractures of different ages and multiple
bilateral fractures were also considered to be of high or moderate
specificity for abuse. All other cases were defined as not definite
abuse.

Patients were considered to have history of low-impact trauma
when they presented with a fall from =3 feet or with other
low-impact nonfall mechanisms. Patients were considered to have
a history of high-impact trauma when they presented with a fall
from >3 feet or with other nonfall mechanisms assessed to be
“high impact.” When a nonfall history of trauma was given, 5
board-certified specialists in pediatric emergency medicine, who
were blinded to other details of the case, were individually asked
to categorize the reported mechanism as low impact or high
impact. They were given only the information listed in Table 1 and
were asked whether the mechanism given is a plausible explana-
tion for intracranial hemorrhage. The results of their assessments
for each case are presented in “Results.”

Patients were defined as having a normal neurologic status
when on presentation to medical care, a treating physician in the
emergency department described the patient as “normal,” “alert,”
“interactive,” or “sleepy but arousable.” Patients who presented
with active seizures, pupillary abnormalities, focal neurologic ab-
normalities, or a mental status described by a physician as “le-
thargic” or “unresponsive” were considered to have initial neu-
rologic abnormality. When any neurologic abnormality was noted
on discharge from the hospital, patients were considered to have
persistent neurologic abnormality.

Statistical Analysis

Descriptive statistics were calculated separately for the definite
abuse and not definite abuse groups. The x? test (or Fisher exact
test, when appropriate) was used to compare rates of presenting
symptoms, neuroradiologic findings, clinical neurologic status,
reported mechanism of injury, and disposition of the 2 groups.
Sensitivity, specificity, PPV, and negative predictive value for
certain historical features as indicators of definite abuse were
calculated and are presented with 95% confidence intervals. Cor-
relation and « statistics was performed to evaluate interrater reli-
ability. All analysis was performed using SPSS version 10.0 for
Windows (SPSS Inc, Chicago, IL) and Stata version 6.0 for Win-
dows (Stata Corp, College Station, TX).

RESULTS

During the period 1993 to 2000, 219 children who
were 0 to 3 years of age and had intracranial hemor-
rhage were admitted to the inpatient services of Chil-
dren’s Hospital. All 219 charts were reviewed. Fifty-
six patients were excluded from our study: 28 with
central nervous system abnormalities (cerebral mal-
formation, tumor, previous intracranial hemorrhage,
atriovenous malformation), 7 with neonatal intra-
ventricular hemorrhage, and 21 with coagulation de-
fects. Of the 163 remaining cases, 49 (30%) met crite-
ria for definite abuse and 114 (70%) were categorized
as not definite abuse.

The 49 cases of definite abuse included 20 (41%)
cases with both retinal hemorrhages and moderate-
or high-specificity fractures, 19 (39%) with retinal
hemorrhages only, and 6 (12%) with moderate- or
high-specificity fractures only. Three cases were de-
fined as definite abuse because of high-specificity
skin findings: 1 with a bite mark on the cheek, 1 with
a slap mark on the face, and 1 with “10 red/blue
linear discolorations over the thorax.” One case was
defined as definite abuse solely on the basis of a
report of witnessed abuse. Only 1 case had retinal
hemorrhages not consistent with abuse and was de-
fined as not definite abuse. Of 114 not definite abuse
cases, social work evaluation was performed in 92
(81%) cases, a skeletal survey was done in 31 (27%)
cases, a dilated examination by an ophthalmologist
was performed in 28 (25%) cases, and State Child
Protective Services were notified in 11 (10%) cases.

Table 2 shows the clinical characteristics of the
definite abuse and not definite abuse groups. Pa-
tients in the definite abuse group were more likely

ARTICLES 603



TABLE 2. Characteristics of Patients in the Definite Abuse and Not Definite Abuse Groups
Definite Abuse Not Definite Abuse
(n =49) (n = 114)
Demographics
Male 27 (55.1%) 65 (57.0%)
Mean (median) age (mo) 6.0 (4) 9.1(5)
Presenting symptoms
Vomiting 23 (46.9%) 23 (20.2%)*
Apnea 9 (18.4%) 3 (2.6%)*
Seizure 17 (34.7%) 5 (4.4%)*
Lethargy 25 (51.0%) 23 (20.2%)*
Neuroradiologic findings
Subdural hematoma 43 (87.8%) 57 (50.0%)*
Subarachnoid hemorrhage 9 (18.4%) 29 (25.4%)
Epidural hematoma 2 (4.1%) 31 (27.2%)*
Parenchymal hemorrhage 6 (12.2%) 23 (20.2%)
Clinical neurologic status
Initial neurologic abnormality 32 (65.3%) 28 (24.6%)*
Persistent neurologic abnormality 26 (53.1%) 8 (7.0%)*
Disposition
Home with original caregivers 1 (2.0%) 110 (96.5%)*
Home with stipulation 8 (16.3%) 0*
Foster care 23 (46.9%) 1 (0.9%)*
Rehabilitation facility 10 (20.4%) 1 (0.9%)*
Deceased 4 (8.2%) 2 (1.7%)
Unknown 3(6.1%) 0
*P = .001.

than patients in the not definite abuse group to
present with apnea, seizure, vomiting, or lethargy.
They were also more likely to have neurologic ab-
normalities and more likely to die or require rehabil-
itative care on discharge.

Tables 1 and 3 show the reported mechanisms of
injury for the definite abuse and not definite abuse
groups. No patients in the definite abuse group (ex-
cept for 2 cases of witnessed abuse) had a reported
high-impact mechanism of injury. Of the 39 cases of
not definite abuse with history of low-impact
trauma, 21 (54%) had subdural hematomas, 13 (33%)
had epidural hematomas, 9 (23%) had subarachnoid
hematomas, and 5 (13%) had hemorrhagic contu-
sions. Thirty-four (69%) of 49 patients in the definite
abuse group had no history of trauma, in contrast to
3 (3%) of 114 (P < .001) patients in the not definite
abuse group.

The diagnostic test characteristics of having no
history of trauma or a history of low-impact trauma
for identifying cases of definite abuse are shown in
Tables 4 and 5. Having no history of trauma had a
high specificity and PPV for definite abuse; in chil-
dren with persistent neurologic abnormality, the
specificity and PPV were 1.0. Among all cases, hav-
ing a history of no or low-impact trauma had more
limited specificity and PPV for identifying cases of

TABLE 3. Reported Mechanisms of Injury
Definite Abuse Not Definite
(n = 49) Abuse
(n = 114)
Motor vehicle collision 0 8 (7.0%)
Fall <3 feet 12 (24.5%) 37 (32.4%)
Fall >3 feet 0 58 (50.9%)*
Other trauma (Table 1) 3 (6.1%) 8 (7.0%)
No history of trauma 34 (69.4%) 3 (2.6%)*

* P < .001.
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definite abuse. Among those patients with persistent
neurologic abnormality, however, having a history
of no or low-impact trauma again had perfect (1.0)
specificity and PPV for identifying cases of definite
abuse. Having a history of no or low-impact trauma
also had a sensitivity of 1.0 for identifying cases of
definite abuse.

Table 6 shows other historical characteristics of the
patients in the definite abuse and not definite abuse
groups. Histories that blamed injuries on home car-
diopulmonary resuscitation and histories that
changed were only observed in definite abuse cases.

Table 7 summarizes the clinical and historical fea-
tures of discrepant cases. These include cases of not
definite abuse that were reported to State Child Pro-
tective Services and cases of not definite abuse that
presented with “no history of trauma.”

Agreement between the 2 authors for all secondary
historical items as well as for likelihood of abuse was
assessed. For mechanism of injury, sibling involve-
ment, delay in seeking care, and histories that
changed, correlation and « statistic both were 1.0. For
histories in which additional mechanisms of injuries
were offered, k was 0.65 and correlation was 0.96. For
injuries blamed on home resuscitative efforts, k was
not calculable and correlation was 0.96 (k not calcu-
lable because 1 reviewer found no positive cases).
Correlation and « statistic both were 1.0 for case
assignment to definite abuse versus not definite
abuse.

DISCUSSION

Using a case definition of child abuse that does not
include any information about the presenting his-
tory, we have been able to demonstrate a high spec-
ificity and PPV of certain historical features for iden-
tifying abuse in young children with head injury,
especially when there are clinical neurologic signs.



TABLE 4.

Diagnostic Test Characteristics of Having No History of Trauma for Identifying Cases of Definite Abuse

Patient Group Sensitivity

(95% CI)

Normal neurologic status
(n = 103)

Initial abnormal neurologic
status (n = 60)

Persistent abnormal neurologic
status (n = 34)

All cases (n = 163)

0.65 (0.38-0.86)
0.72 (0.53-0.86)
0.73 (0.52-0.88)

0.69 (0.55-0.82)

Specificity PPV Negative Predictive

(95% CI) (95% CI) Value (95% CI)
0.99 (0.94-1.0) 0.92 (0.61-1.0) 0.93 (0.86-0.98)
0.93 (0.76-0.99) 0.92 (0.79-0.99) 0.74 (0.57-0.88)
1.0 (0.64-1.0) 1(0.82-1.0) 0.53 (0.27-0.79)
0.97 (0.83-1.0) 0.92 (0.78-0.98) 0.88 (0.82-0.99)

CI indicates confidence interval

TABLE 5. Diagnostic Test Characteristics of Having a History of No or Low-Impact Trauma for Identifying Cases of Definite Abuse*
Patient Group Sensitivity Specificity PPV Negative Predictive
(95% CI) (95% CI) (95% CI) Value (95% CI)
Normal neurologic status (n = 101) 1(0.78-1.0) 0.59 (0.48-0.70) 0.30 (0.18-0.45) 1(0.93-1.0)
Initial abnormal neurologic status 1(0.89-1.0) 0.71 (0.51-0.87) 0.80 (0.64-0.91) 1(0.83-1.0)
(n = 60)
Persistent abnormal neurologic 1 (0.86-1.0) 1 (0.63-1.0) 1 (0.86-1.0) 1 (0.63-1.0)
status (n = 33)
All cases (n = 161) 1(0.92-1.0) 0.62 (0.52-0.71) 0.53 (0.41-0.63) 1(0.95-1.0)

* Two cases of witnessed abuse with history of high-impact trauma were excluded from analysis.

TABLE 6. Secondary Historical Characteristics in Definite
Abuse Versus Not Definite Abuse Groups

Definite Not Definite
Abuse Abuse

(n =49) (n = 114)
Injury >24 h ago 3(6.1%) 12 (8.3%)
Additional history of trauma 21 (42.9%) 5 (4.5%)*
Sibling blamed 9 (18.4%) 10 (8.8%)
Home CPR blamed 6 (12.2%) 0*
History changed 9 (18.4%) 0*

CPR indicates cardiopulmonary resuscitation.

Although our findings are consistent with common
teachings from the child abuse literature, data quan-
tifying the diagnostic test characteristics of these his-
torical features for identifying cases of abuse were
not previously available.

The most highly predictive historical feature for
abuse is having no history of trauma. In 3 recent
series of young children with head injury, investiga-
tors also found that children who presented with
head injury and no history of trauma were much
more likely to have been abused.!3!422 Qur study
differs from these studies in that they used the his-
tory as part of their case definition of abuse, so it was
not possible for them to evaluate the diagnostic value
of the history.

Having a history of no or low-impact trauma was
not predictive of abuse among all patients in our
sample. However, among patients with persistent
neurologic deficit, having a history of no or low-
impact trauma was diagnostic of abuse. This finding
is in keeping with the accepted notion that low-
impact trauma may cause intracranial injury in
young infants, but it is highly unlikely to lead to
serious or lasting neurologic impairments.?-%7

Similar to common teachings, we found a strong
association between a change in initial history and
abuse. One historical feature not commonly recog-
nized as a predictor of abuse—trauma blamed on
home resuscitative efforts—was found to be associ-

ated with abuse in our sample. Of interest, 1 histor-
ical feature that has been thought to be associated
with abuse—delay in seeking care after an injury—
was not more common in definite abuse cases in
our sample. Injury blamed on siblings—a historical
feature occasionally mentioned as predictive of
abuse?®—was more common among definite abuse
cases, although the difference was not statistically
significant.

Although our data show a very high association
between concerning historical factors and abuse, the
data are less compelling for the subset of children
with normal neurologic status. Because there is no
criterion standard for abuse, we created our own
case definition. Our case definition was intentionally
restrictive, to include only cases of unequivocal
abuse. Because some cases of actual child abuse may
be coded as not definite abuse in our sample, our
calculated specificity and PPV may be falsely low.
Even so, we found excellent specificity and PPV for
children with clinical neurologic signs. We believe,
therefore, that our data strongly support the diag-
nostic utility of these historical features in identifying
cases of abusive head trauma, especially for more
severely injured infants.

Although our a priori hypothesis focused on the
specificity and PPV of concerning historical features,
our data also demonstrate the high sensitivity of
having a history of no or low-impact trauma for
identifying cases of abuse. In other words, our data
suggest that it is uncommon for an abused child with
head injury to present with a history of high-impact
unintentional trauma. Other investigators have ob-
served this as well. 131422

Our sample of children with head injury seems to
be representative of the types of patients treated at
any pediatric referral center. The distribution of
types of intracranial injuries and associated skeletal
and ophthalmologic findings is similar to those re-
ported by previous investigators.!31529-32 Also con-
sistent with previous studies, our data show abused
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TABLE 7.

Description of Discrepant Cases of Not Definite Abuse

Historical Features

Clinical Summary

Disposition

Not Definite Abuse Cases Reported to State Child Protective Services

1-mo-old fell 3.5 feet from a table

6-mo-old presented to primary care
physician with scalp swelling and no
initial history of trauma. Later history
offered: fall from bench and/or
caregiver dropped infant on head. Mom
initially refused skeletal survey. History
of corporal punishment.

5-mo-old fell 2 feet from bed

11-mo-old tipped over in a walker by
sibling (walker did not fall down stairs)

10-mo-old fell 1 foot in bathtub in the
care of babysitter. Two previous visits
for minor head trauma.

7-mo-old fell 2.5 feet from bed and 4 h
later was hard to arouse. Similar fall at
3 mo of age.

4-mo-old fell with mother when she
slipped on ice while carrying child

Subarachnoid and subdural hemorrhages,
no retinal hemorrhages, no fractures on
skeletal survey, no skin findings.

Parietal skull fracture and small associated
subdural hemorrhage. No retinal
hemorrhages, no fractures on skeletal
survey, no skin findings other than scalp
swelling.

Subdural hemorrhage on head CT. No
retinal hemorrhages, no fractures on
skeletal survey, no skin findings.

Patient arrived to emergency department
with lethargy, bradycardia, and decreased
right-sided movement.

Epidural hematoma on head CT and liver
contusion on abdominal CT. No retinal
hemorrhages, no fractures on skeletal
survey, no skin findings.

Subdural hemorrhage on head CT. No
retinal hemorrhages, no fractures on
skeletal survey, no skin findings.

Patient was lethargic upon arrival. Head CT
showed epidural hemorrhage and old
subdural hemorrhage. No retinal
hemorrhages, no fractures on skeletal
survey, no skin findings.

Normal neurologic exam on arrival. Small
epidural hemorrhage and question of old
subdural hemorrhage on head CT. No
retinal hemorrhages, no fractures on
skeletal survey, no skin findings.

Home with family

Home with family, family
refused recommended
psychiatric evaluation

Home with family

Placed in foster care with relative

Home with family; unclear if
legal action taken against
babysitter

Home with family

Home with family

Cases of Not Definite Abuse Presenting With “No History of Trauma”

10 mo-old with increasing head
circumference noted by primary care
provider. No history of trauma.

7-mo-old presented with vomiting and
lethargy. No initial history of trauma.

After head CT results discussed with
family, dad said that she may have had
a recent fall out of bed. It was later
offered that a sibling may have inflicted
trauma.

2-mo-old presented with seizure and no
history of trauma. After head CT
results discussed with family, mother
offered that a 4-y-old sibling probably
hit infant with a toy out of jealousy.

Head CT showed bilateral subacute
subdural hematomas. No fractures on
skeletal survey, no skin findings.
Ophthalmologic exam not done. Social
work assesment done, but no child
protection team involvement.

Patient arrived with lethargy and
bradycardia. Head CT showed an
epidural hematoma. No fractures on
skeletal survey, no skin findings, no
retinal hemorrhages. Hospital child
protection team involved. Not reported to
state.

Patient was postictal upon arrival. Head CT
showed 2 subdural hemorrhages. There
were no retinal hemorrhages, no fractures
on skeletal survey, and no skin findings.
Not reported to the state.

Home with family

Home with family

Home with family; in subsequent
follow-up visits, mother
continued to suggest that other
relatives (aunt, cousins) could
be responsible for undisclosed
trauma

CT indicates computed tomography.

children to have more severe injury and worse out-
comes than nonabused children.??3334 Nonetheless,
we caution the reader to remember that the mix of
cases in our sample may differ from that seen in
other practice environments.

Limitations inherent to any retrospective study
may have affected our data. Although we had very
strong agreement between reviewers with respect to
data abstraction, the medical record was often im-
precise for areas of interest (exact height of fall, tim-
ing of trauma or symptoms, timing of disclosure of
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additional histories of trauma). This imprecision may
have affected some of our results, such as our inabil-
ity to detect a difference in the number of cases with
delayed presentation. Also, because all cases were
not investigated similarly for child abuse, there is a
potential for ascertainment bias. For instance, we
found that additional mechanisms of history were
more common in abuse, but cases that were suspi-
cious for abuse were more rigorously investigated,
and thus the record in those cases is more likely to
include details about all recent traumatic events. Ad-



ditional prospective studies with uniform investiga-
tion of all head injury cases could minimize this
potential bias.

CONCLUSION

We have found that infants who have a head in-
jury and present with no history of trauma are highly
likely to be victims of child abuse. Similarly, infants
with head injury and persistent neurologic injury
and a history of low-impact trauma are highly likely
to be victims of abuse. Cases in which the history
changes or the injury is blamed on home resuscita-
tive efforts are likely to represent abuse as well. Our
data support the use of these historical features as
diagnostic criteria for identifying cases of abuse.
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