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Abstract
Objective—To examine whether pre-abuse rates and patterns of emergency department (ED) visits
between children with supported child abuse and age-matched controls are useful markers for abuse
risk.

Study design—A population-based case-control study using probabilistic linkage of four statewide
data sets. Cases were abused children <13 years, identified between 1/1/01–12/31/02. For each case,
a birth date matched population-based control was obtained. Outcome measures were rate ratios of
ED visits in cases compared with controls.

Results—9795 cases and 9795 controls met inclusion criteria. 4574 cases (47%) had an ED visit;
thus linked to the ED database versus 2647 controls (27%). The crude ED visit rate per 10 000 person-
days of exposure was 8.2 visits for cases compared with 3.9 visits for controls. Cases were almost
twice as likely as controls (adjusted rate ratio = 1.8, 95% CI:1.5, 1.8) to have had a prior ED visit.
Leading ED discharge diagnoses were similar for both groups.

Conclusions—Children with supported child abuse have higher ED use prior to abuse diagnosis,
when compared with the general pediatric population. However, neither the rate of ED use nor the
pattern of diagnoses offers sufficient specificity to be useful markers of risk for abuse.

Child abuse is the fourth leading cause of childhood death in the United States.(1) Current
evidence suggests that many children who die from child abuse are seen by a health care
provider for medical conditions related to abuse prior to the diagnosis, possibly resulting in a
missed opportunity for intervention. (2–12) For example, King studied a cohort of fatally
abused children and found that almost 20% of the children had documented contact with the
health care community for reasons other than routine care within a month before death. (7)
Similarly, Jenny et al found that 31% of children with abusive head trauma had been seen by
a health care provider prior to recognition of their head injury, with a mean time to correct
diagnosis in these children of seven days. (2)
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These studies suggest that the ED may be a clinical setting where there is an opportunity for
earlier identification of both physical and sexual child abuse; 12 however, there is little
information on whether abused children are evaluated in the ED setting prior to the diagnosis
of child abuse more than the general pediatric population.

The aim of this study was to examine whether there are specific patterns of ED use unique to
children later found by child protective services to be abused compared with the general ED
population. We hypothesized that children who experienced abuse would use ED services at
a higher rate than the general population prior to the event resulting in the diagnosis of child
abuse. In addition, we hypothesized that certain diagnostic spectrums would be associated with
specific abuse types, and would vary from the diagnostic spectrum of the general pediatric
population. The recognition of diagnostic patterns of ED use might then enable screening for
children in the ED who are at higher risk of abuse, before serious or fatal injuries occur.

METHODS
This population-based case-control study compares ED utilization patterns between Utah-born
children with a supported Division of Child and Family Services (DCFS) child abuse report
for whom the initial disclosure of abuse occurred between January 1, 2001 and December 31,
2002 and age-matched controls. This study was approved by the University of Utah
Institutional Review Board and Division of Child and Family Services Institutional Review
Board. A Waiver of Informed Consent was obtained from both boards.

Definitions
Cases—Cases were defined as children less than 13 years of age who were born in Utah and
who had an abuse event supported by the State of Utah DCFS. Cases of physical abuse, sexual
abuse, neglect, emotional abuse or exposure to domestic violence as defined by state and federal
statutes were included (Appendix 1; available at www.jpeds.com). Children in the DCFS
dataset for fetal addiction or alcohol exposure, living in a house where abuse had occurred for
another victim (but was not witnessed by the child), or abandonment were excluded. A
supported case of abuse is a case in which an investigation was performed and a DCFS worker
found abuse, neglect, or dependency occurred. A subset of child cases whose parent had a valid
Utah driver license during the study period was selected for additional analysis.

Population-based, age-matched controls—A control child matched by birth date was
randomly selected from the Utah birth certificate database for each case. In order to assure that
controls were resident in Utah during the study period a linkage was performed between the
driver license database and either parent listed in the birth registry. Only children whose mother
or father had an active Utah driver license during the study period were eligible for selection
as a control. In addition, Utah birth records that linked to either a Utah death certificate prior
to 2002 or to a DCFS case were excluded from birth certificates eligible for selection.

Covariates—Child characteristics included sex, age, and abuse type. Maternal
characteristics, obtained from the birth certificate file, included race and ethnicity (white versus
non-white, Hispanic versus non-Hispanic), education level (< high school, high school
graduate, > high school), and grouped age (< 18 years, 18–24 years, ≥ 25 years). Race and
ethnicity were included as minority children may be over-represented in the DCFS database
compared with the general population in Utah.

Outcome Measures—The primary outcome of interest was the rate of ED visits in the study
period prior to the ascertainment of the confirmed abuse. To determine the rate of ED visits,
all ED visits between January 1, 1999 (or the child’s birth date for children born after January
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1, 1999) and the end date (where end date is defined as the date of DCFS investigation initiation
for each case and matched control) were counted. ED visits that occurred on the same date as
the DCFS report was filed were excluded, as we were interested in only those ED visits in
which the diagnosis of abuse was not made. The total exposure period (in days) was calculated
from either the child’s birth date (for children born after January 1, 1999) or January 1, 1999
through the date prior to DCFS investigation.

Several secondary outcomes were explored. These included: rates of ED visits that were
temporally related to the abuse investigation, specifically visits in the seven day period prior
to the start of the DCFS investigation; rates of ED visits by type of abuse; and rates by insurance
type among those with ED visits prior to the ascertainment of the supported abuse.

Finally, in order to describe diagnostic patterns of ED use, the top six ICD-9 (13) diagnosis
codes from discharge data were examined to determine whether specific patterns existed for
cases compared with controls. All ICD-9 codes from each ED visit were then grouped into
broad categories including injury, illness, poisoning, psychological and other. Cases with
physical abuse, neglect and sexual abuse were then analyzed separately to explore whether or
not there were differences in categories of visits: injury visits for children with physical abuse
or neglect and psychiatric visits in children who were victims of sexual abuse.

Procedures—Utah DCFS, birth certificate, death certificate and emergency department
state-wide databases (Appendix 2; available at www.jpeds.com) were probabilistically linked
pair-wise using LinkSolv.(14) Methods of data linkage have been described previously. (15–
17) An additional linkage was made from the mother or the father’s name on the birth certificate
to the driver license database. For each linkage performed, only matches with high probabilities
(> 0.9) of being actual pairs were kept. The linked database was maintained in Microsoft SQL
Server 8 (Microsoft Corp, Redmond, WA).

Statistical Analysis—Demographics of cases and controls were described using
frequencies and percents. Frequencies of ICD-9 codes were described for both cases and
controls. The rate of ED visits per 10 000 person days for cases and controls were calculated.
Adjusted rate ratios (aRR) with 95% confidence intervals (CI) were calculated using negative
binomial regression, keeping all covariates including maternal characteristics, child sex, and
case/control status.

Sub-analyses of rates of ED use adjusted for maternal characteristics and child sex were
performed for each abuse type using negative binomial regression.

To examine whether using control families with driver licenses biased the results, rates were
calculated using the sub-group of cases who had a parent with a valid Utah driver license and
compared with cases whose parents did not have a valid driver license.

Statistical analysis was performed using SAS 9.0 (SAS Institute, Cary, NC). Significance was
set at 0.05 and 95% CI are reported.

RESULTS
Cases

There were 19 005 children in the state of Utah with supported abuse during the study period.
Of these, 52% (n= 9795) met study inclusion criteria. Of those children who were excluded,
46% (n=4459) were due to age ≥ 13 years, 40% (n=3888) for not having a Utah birth record,
and 9% (n=863) for ineligible abuse type.
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The majority (79%) of the cases were white, reflecting the general population of Utah (89.2%
white),(18) 58% (n=5718) had a parent with a valid Utah driver license during the study period
and 73% (n =7106) experienced a single type of abuse. Domestic violence exposure accounted
for the largest number (41%) of the supported cases. (Table I).

Controls
There were a total of 594 639 live births in Utah between the years 1989 and 2002, from which
9795 population-based controls matched on date of birth were randomly selected after
successful linkage to the driver license database. Compared with cases, a higher percentage of
control mothers had greater than a high school education and were 25 years or older. (Table
I).

Cases and controls with an ED visit
The majority of cases (53.3%) and controls (73.0%) had no ED visit. The median number of
visits among those children who were seen in the ED was 1.0 (IQR: 1.0, 1.0) for cases and 1.0
for controls (IQR: 1.0, 1.0). The percent of ED visits differed statistically between cases and
controls at 7 days (3.6% versus 1.1% respectively, p < 0.001) and at one month (4.0% versus
3.0% respectively, p < 0.05); however, this represented only 6.4% of all visits for cases and
controls combined to the ED. The majority of ED visits occurred > 1 month from the diagnosis
of abuse or end date (Figure). Payer information was examined for each child who had an ED
visit. Cases were more likely than controls to be uninsured or have government insurance
(59.0% versus 24.1%, respectively, p< 0.001).

Type of ED visits by ICD-9 discharge data
Table I shows that the leading three types of discharge diagnoses from ED visits did not differ
importantly between the cases and controls. When grouped by visit category, controls (31.8%)
were more likely to have been seen in the ED setting for injury than cases (28.1%) (p < 0.001)
compared with all other visit categories. In addition, when analyzed separately by specific
abuse type, children who were victims of neglect had a slightly lower chance of an injury visit
(RR = 0.8, 95% CI: 0.7, 0.9), and children who were victims of physical abuse had an equal
risk of an injury visit (RR = 0.9, 95% CI: 0.8, 1.1) compared with the general population.
Children who went on to be supported for sexual abuse did have more psychiatric visits than
controls (RR = 3.8, 95% CI: 1.9, 7.7) which represented a difference of 1.3% of visits in cases
and 0.3% of visits in controls.

Rates of ED use
Overall rates of ED use: The crude rate of ED visits for cases was 8.2 visits per 10 000 days
of exposure (95% CI: 8.0, 8.3) compared with a rate of 3.9 ED visits per 10 000 days of exposure
(95% CI: 3.7, 4.0) for age-matched controls (Table II). In the negative binomial model, cases
were almost twice as likely than the general population (aRR = 1.8, 95% CI: 1.5, 1.8) to have
had a prior ED visit, controlling for sex, race, maternal age and maternal educational level.
When only cases in which one parent had a valid driver license were included in the analysis,
the adjusted rate ratio (aRR=1.7, 95% CI: 1.5, 1.8) remained similar. The rate of ED visits in
the 7 days prior to the report of abuse was low in both cases [0.17 (95% CI: 0.15, 0.20)] and
controls [0.03 (95% CI: 0.02, 0.04)]. Among those who made a visit to the ED, cases and
controls with commercial insurance had a similar ED visit rate (Rate ratio = 1.1, 95% CI: 1.0,
1.1). Cases with government or no insurance had a slightly higher rate of ED visits than
similarly insured controls (Rate ratio = 1.2, 95% CI: 1.1, 1.2).

Rates of ED use by type of abuse: Rates of ED use were examined by type of abuse
documented in the DCFS report. Neglect and domestic violence exposure had the highest rate
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of ED visits (9.6 visits per 10 000 days). Table III shows that sexual abuse had the lowest rate
of ED visits (5.1 visits per 10 000 days) compared with other abuse types. Rates of ED use did
not differ significantly by type of abuse among the cases (negative binomial test, p= 0.1).

DISCUSSION
This study has three major findings. First, most children with supported abuse are not seen in
the ED prior to the diagnosis of abuse. Specifically, although there is a two times greater number
of visits in cases than in controls, this only changes the visit rate from a median of one to two
visits prior to the diagnosis of abuse. In addition this difference in ED visits decreases even
further when stratified by insurance status. Second, most visits occur one month or more prior
to the finding of abuse. Third, the diagnostic spectrum seen in those who visit the ED are
similar.

In our study, children with supported child abuse had almost two times the rate of ED visits
compared with population-based controls. This increased utilization was seen among all abuse
types. However, when rates among those who visited the ED were examined more closely,
there was an elevated visit rate in both cases and controls among those with government or no
insurance, while all children with commercial insurance had similar visit rates. Thus, the higher
visit rate among children who were abused are likely multi-factorial and may include
overlapping social indicators that have been shown to predict increased ED use for both primary
care problems(19–21) and child maltreatment(22) such as poverty, membership of a racial or
ethnic minority group, and insurance status.(23–27)

Among all children with ED visits, most occurred > 1 month from the abuse (end date) report.
We did find that the timing of ED visits differed statistically between cases and controls. Rates
of visit were higher for cases in the 7 days preceding the report, but were low for both cases
and controls. Interestingly, the majority of cases and controls had no ED visit and most cases
and controls had only one visit. Thus, although the timing of visits differs statistically between
the two groups, the difference is not adequate to identify the majority of children who will go
on to have an abuse finding.

Finally, there was no unique spectrum of diagnoses that differentiated children who went on
to have an abuse diagnosis from those who did not. The top six ED discharge diagnoses were
similar both between cases and controls and among abuse types. Children who went on to have
supported neglect or physical abuse did not have more injury visits than controls. This finding
differs from previous studies which have reported that children at risk for abuse present more
frequently to the ED with specific complaints such as injuries,(28) chronic pain,(29) and
headaches,(30) among others. Consequently, this study did not find any “red flags” from either
the frequency or pattern of a child’s ED visits, which would allow early identification of
children at risk for abuse by the emergency department physician.

The ED is a setting where children who will experience abuse may have contact with the
healthcare system prior to the abuse being detected. This has led to the suggestion that the ED
is an appropriate setting to screen for child abuse. (11) Although we found that children who
go on to experience abuse are seen more frequently in the ED than population based controls,
the majority of case children in our study who had any ED visit, had one visit or less and did
not have a pattern of visits that would distinguish them from the general ED patient population.
Therefore, these markers would not allow one to choose a “high risk” population for screening.
Our inability to identify a high risk population in children presenting to the ED, however, does
not imply that health care providers in the ED setting should ignore signs of abuse. Instead,
health care providers must maintain high vigilance in all children presenting to the ED for
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possible abuse. Future prevention programs targeted at abuse should be available to families
of all children seen in an ED.

There were several limitations to our study. First, it is possible that this study may have under-
ascertained abused children because we studied only children who had identification of abuse
that resulted in DCFS involvement. Thus, some of the children in the population-based controls
may have experienced unreported or non-supported abuse leading to misclassification bias. In
addition, fatalities not classified as abuse would not have resulted in DCFS involvement. If
either of these occurred, it would have tended to decrease the observed difference between
cases and controls in ED utilization. Second, the administrative statewide databases include
the discharge diagnoses. If the presenting complaint and discharge diagnosis differ
significantly by case status, detailed medical patterns that may be associated with abuse could
have been missed. Third, we may have introduced bias by including only cases and controls
whose parents had a Utah driver license. However, an analysis performed to detect this bias
(using the sub-group of cases who had a parent with a valid Utah driver license and compared
with cases whose parents did not have a valid driver license) did not find substantive
differences. Fourth, Utah is one of five states to define exposure to domestic violence as child
abuse which may limit the generalizability of this study. Finally, our only proxy for
socioeconomic status was insurance status. This is an imperfect proxy and was available only
for those children with an ED visit.

This study has several strengths. First, the use of probabilistic linkage enabled the evaluation
of facility-based health care statewide, permitting us to study patients who may have been seen
in more than one institution. Second, we included a population-based control group matched
to each case by day of birth, assuring similar exposure time. This allowed us to calculate rates
of ED use in both the general pediatric population of Utah and for the separate subtypes of
abuse. Third, our study examined all types of child abuse. Fourth, by linking our databases to
the driver license database, we were able to establish residency of the cases and controls in the
state of Utah during the time of the study. Finally, all of the child abuse cases for the state of
Utah are handled through the State of Utah Department of Child and Family Services. We
therefore have population complete databases and access to all of the cases supported in our
state.

In summary, children with supported child abuse have a higher use of the emergency
department, prior to diagnosis of abuse, when compared with the general pediatric population.
However, neither the frequency of emergency department use nor the pattern of diagnoses
offers sufficient specificity to be useful markers of future abuse. ED health care providers must
maintain a high level of vigilance for the possibility of abuse in all children.
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Appendix 1
Definitions from the State of Utah DCFS, taken from the U.S. Department of Health and Human
Services National Clearinghouse on Child Abuse and Neglect1 for each of the abuse types,
with the exception of exposure to intimate partner violence, as follows:

Physical abuse: “Any non-accidental physical injury to the child, and can include striking,
kicking, burning, or biting the child, or any action that results in a physical impairment of the
child.”

Sexual abuse: “The employment, use, persuasion, inducement, enticement, or coercion of any
child to engage in, or assist any other person to engage in, any sexually explicit conduct or
simulation of such conduct for the purpose of producing a visual depiction of such conduct; or
the rape, and in cases of caretaker or interfamilial relationships, statutory rape, molestation,
prostitution, or other form of sexual exploitation of children, or incest with children.”

Child neglect: “Acts of omission; specifically the failure of a parent or other person legally
responsible for a child’s welfare to provide for the child’s basic needs and proper level of care
with respect to food, clothing, shelter, hygiene, medical attention or supervision.

Emotional abuse: “Acts or omissions by the parents or other caregivers that have caused, or
could cause, serious behavioral, cognitive, emotional, or mental disorders. In some cases of
emotional abuse, the acts of parents or other caregivers alone, without any harm evident in the
child’s behavior or condition, are sufficient to warrant DCFS intervention.”

Exposure to domestic violence
Under the Utah statute, “A person is guilty of child abuse if that person commits an act of
intimate partner violence in the presence of a child” where “in the presence of a child” means
either in the physical presence of a child, or having knowledge that a child is present and may
see or hear an act of intimate partner violence.2

References
1. National Clearinghouse on Child Abuse and Neglect Information: Children and Domestic Violence.

[Accessed August 10, 2005]. Available at: http://nccanch.acf.hhs.gov
2. Utah Legislature SB0076 2003

Appendix 2 Utah Statewide Databases

Utah DCFS Database
The DCFS data for 2001–2002 (n=19 005) compiled by the State of Utah Department of Human
Services contains the records of all patients with a substantiated diagnosis of child abuse. Data
include patient demographics and type of child abuse.
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Birth Certificate
The birth certificate data were used from 1989 through 2002 (n=594 639) were obtained from
the Utah Resource for Genetic Epidemiologic Research at the University of Utah. This database
provided maternal age, race, and education.

Death Certificate
The death certificate data for 1999 through 2002 were obtained from the Utah Resource for
Genetic Epidemiologic Research at the University of Utah.

Driver’s License Database
The driver’s license data from 1999 through 2002 (n=) were obtained from the Utah Resource
for Genetic Epidemiologic Research at the University of Utah. This database provided maternal
location of residence during the study period.

Emergency Department and Inpatient
Hospital emergency department (n=2 602 048) and inpatient discharge records (n=976 799)
for the years 1999 through 2002 were acquired from the Utah Health Data Committee/Office
of Healthcare Statistics. All licensed hospitals in Utah are mandated to report information on
ED and inpatient discharges to the state. The ED database contains information on all patients
who visited an ED, even if the patient was transferred, admitted as an inpatient or left against
medical advice.
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Figure 1.
A comparison of the distribution of ED visits, by percentage, between cases and controls from
the start of the study to diagnosis of abuse or end date.
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Table I
Demographic and emergency department visits characteristics of 0cases and controls (N=19 590)

Demographics Cases n=9795 Birth Certificate Controls n=9795

Age in years, median (Q1, Q3) 5 (2, 8) 5 (2, 8)

Children ≤ 36 months (%) 2751 (28.1%) 2751 (28.1%)

Sex (% male) 4748 (48.5%) 5101 (52.1%)

Mother/Father with Valid Driver License (%) 5718 (58.4%) 9795 (100%)

Abuse Types n (%)*

Physical 1314 (13.4%) NA

Sexual 1734 (17.7%) NA

Neglect 2865 (29.3%) NA

Emotional 1146 (11.7%) NA

Domestic violence 3967 (40.5%) NA

Counts of Abuse n (%)

One 7106 (72.5%) NA

Two 1769 (18.1%) NA

Three or more 920 (9.4%) NA

Maternal Characteristics At Birth

Maternal Race/Ethnicity n (%)

White Non-Hispanic 7739 (79.0%) 8813 (90.0%)

Hispanic 1402 (14.3%) 629 (6.4%)

Other Non-Hispanic 617 (6.3%) 328 (3.4%)

Maternal Education level n (%)

Less than high school 3793 (38.7%) 1038 (10.6%)

High school graduate 3990 (40.7%) 3460 (35.3%)

Greater than high school 1894 (19.3%) 5215 (53.2%)

Maternal Age n (%)

Less than 18 years 932 (9.5%) 240 (2.5%)

18–24 years 5046 (51.5%) 3647 (37.2%)

25 years and older 3817 (39.0%) 5907 (60.3%)

Leading Emergency Department Discharge Diagnosis by ICD-9 Code (for last ED visit)

First Unspecified Otitis Media
(ICD-9:382.9) n= 662 (8.4%)

Unspecified Otis Media (ICD-9:
382.9) n= 373 (7.3%)

Second Fever (ICD-9: 780.6) n=379 (4.8%) Fever (ICD-9: 780.6) n=250 (4.9%)

Third Upper Respiratory Infection (ICD-9:
465.9)n=373 (4.8%)

Upper Respiratory Infection (ICD-9:
465.9) n=184 (3.6%)

Emergency Department Visit Type for Last ED Visit n (%)

Diagnostic Categories n=7830 n=5100

Illness 3355 (42.9) 1973 (38.7)

Injury 2197 (28.1) 1621 (31.8)

Other 2086 (26.6) 1429 (28.0)

Poisoning 120 (1.5) 60 (1.2)

Psychiatric 70 (0.9) 17 (0.3)
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Table II
Number of visits and crude rates of emergency department visits per 10 000 exposure days prior to abuse diagnosis
(end date).

All Children Cases Controls p-value

Number (%) with prior visit 4575 (46.7%) 2647 (27.0%) p<0.0001

Range of prior visits 1 – 30 1–17

Number of Prior visits (Median, Q1, Q2) 1 (1,1) 1 (1,1)

Days between ED visit and diagnosis of abuse/end date
(Median, IQR)

410 (164, 725) 469 (210, 773) p<0.0001

Number (%) seen within 7 days of diagnosis of abuse/end
date for those with ED visit

164 (3.6%) 30 (1.1%)

Rate with 95% confidence interval 8.2 (8.0–8.3) 3.9 (3.7–4.0)
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