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Objectives. This study assessed the economic burden of child abuse–related hospi-
talizations.

Methods. We compared inpatient stays coded with a diagnosis of child abuse or neg-
lect with stays of other hospitalized children using the 1999 National Inpatient Sample
of the Healthcare Costs and Utilization Project.

Results. Children whose hospital stays were coded with a diagnosis of abuse or neg-
lect were significantly more likely to have died during hospitalization (4.0% vs 0.5%), have
longer stays (8.2 vs 4.0 days), twice the number of diagnoses (6.3 vs 2.8), and double
the total charges ($19266 vs $9513) than were other hospitalized children. Furthermore,
the primary payer was typically Medicaid (66.5% vs 37.0%).

Conclusion. Earlier identification of children at risk for child abuse and neglect might
reduce the individual, medical, and societal costs. (Am J Public Health. 2004;94:586–590)

Our research objective was to determine 1
aspect of the economic burden of child abuse
and neglect on the health care system using a
national probability sample of US community
hospitals. Specifically, we compared children
hospitalized with a diagnostic code of abuse
or neglect with other hospitalized children in
terms of mean hospital charges, length of hos-
pital stay, and the numbers of diagnoses and
deaths during hospitalizations. Although re-
search has demonstrated that diagnostic
codes for child and adult abuse are likely un-
derutilized,13,14 analyses based on these codes
can provide valuable information on the med-
ical response to victims of abuse and neglect.
Thus, for hospitalizations coded with a diag-
nosis of abuse or neglect, we expect higher
hospital charges, longer hospital stays, and
more comorbidities compared with other hos-
pitalized children, as well as more deaths dur-
ing hospitalization.

METHODS

We conducted secondary data analyses of
the 1999 Nationwide Inpatient Sample of
the Healthcare Costs and Utilization Project
(NIS-HCUP).15 The sampling design for the
NIS-HCUP was a stratified random sample of
hospitals with all discharges included from
each selected hospital. The 1999 NIS-HCUP
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provides data on 7198929 hospital inpatient
stays at 984 hospitals in 24 states, thereby
approximating a 20% stratified sample of US
community hospitals. Sample weights are pro-
vided in the NIS-HCUP to enable data users
to produce national estimates.

Identification of Cases
All inpatient hospital stays of children

aged 18 years and younger were selected
(n=1371835). Of these, two thirds (64.8%)
had neonatal/maternal diagnoses/procedures.
Because these patients were less likely to
have diagnoses of abuse or neglect, all new
mothers and neonates aged less than 1 day
were omitted, thereby resulting in 636802
inpatient hospital stays for these analyses.
Among the excluded cases, there were 19
coded with child abuse or neglect: 15 were
neonatal/maternal, and 4 were 0 days old.

To identify cases of child abuse and neglect,
we used diagnostic codes from the Interna-
tional Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM).16 In 1996,
the single code for child maltreatment syn-
drome was expanded to better specify the
forms of abuse: physical, sexual, emotional/
psychological, neglect, and shaken infant syn-
drome (see the list of codes presented in
Table 1).17 The NIS-HCUP provides a primary
diagnosis and up to 14 secondary diagnoses

In 1999, an estimated 826000 children
were abused or neglected nationally.1 This
represents a victimization rate of 11.8 per
1000 children. It was further estimated that
1100 children died as a result of abuse and
neglect. Such estimates are surely conserva-
tive because victims of abuse and neglect are
often not identified, and even if suspected,
abuse and neglect are underreported.2–7 Al-
though the personal costs in pain and suffer-
ing to victims and their families cannot be cal-
culated, in this study we assess the burden of
hospitalizations associated with child abuse
and neglect. By demonstrating the substantial
costs of tertiary care for victims of child abuse
and neglect, we can justify increased support
for primary prevention.8,9

Several studies have demonstrated that
hospitalized children who are identified as
abused or neglected have longer hospital
stays, more severe injuries, worse medical
outcomes, and higher hospital charges, and
such children are more likely to die during
the current hospitalization compared with
other hospitalized children.8–12 Most of this
research is based on reviews of medical rec-
ords conducted in pediatric tertiary care
hospitals with trauma centers. One study
found significant differences of more than
$2000 in daily hospital charges for child
abuse patients compared with other chil-
dren admitted to a pediatric intensive care
unit, with mean charges for hospitalized vic-
tims of $30 684.8 Another study conducted
at a regional pediatric trauma center re-
ported an average hospital charge of
$20 359 for victims of child abuse, and this
was significantly higher than the hospital
charges for other injured children except
those for burn victims.12 To better under-
stand the scope of the problem, we should
look at nationally representative data. How-
ever, we know of only 2 studies that relied
on national data, and neither reported on
the costs of hospitalization.2,10
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TABLE 1—Estimated 1999 US Hospital Inpatient Stays Coded With a Diagnosis of Child
Abuse or Neglect

ICD-9 Code Types of Abuse Percentage With Diagnosis of Abuse Weighted na

99550 Child abuse, unspecified 4.6 217

99551 Child emotional/psychological abuse 0.5 25

99552 Child neglect (nutritional) 16.0 761

99553 Child sexual abuse 8.9 426

99554 Child physical abuse 38.8 1849

99555 Shaken infant syndrome 21.1 1008

99559 Other child abuse and neglect 6.5 311

Two or more types of abuse coded 3.6 173

Totals 100 4771

Note. ICD-9 = The International Classification of Diseases, Ninth Revision, Clinical Modification.
aRepresents population estimates based on weighted data for n = 966.

for each inpatient stay. We selected inpatient
stays with any of the ICD-9-CM diagnostic
codes of child abuse or neglect as the subset
of cases of abuse-related hospitalizations. Five
cases coded as adult abuse but involving pa-
tients younger than 18 years were recoded to
child abuse. Remaining hospitalizations consti-
tuted our comparison group.

Demographic Variables
Age at the time of admission, gender, race,

and income are presented for both groups
(see Table 2 for breakdown of variables). Age
was provided in years, with zero indicating in-
fants younger than 1 year. For race, Hispanic,
Asian/Pacific Islander, Native American, and
other were collapsed into 1 category called
Other, and because race was not provided for
nearly 20% of patients, we created a separate
category labeled Unknown for inclusion in
analyses. Income is based on 4 categories
representing the median income for the pa-
tient’s zip code. Despite caveats about the use
of zip codes as proxies for income,18 this vari-
able is the best approximation available in
these data. Another proxy for income is the
expected primary payer for the hospitaliza-
tion, which is also reported.

Medical Discharge Variables
Admission source (e.g., emergency vs rou-

tine), whether or not the patient died during
hospitalization, the length of hospital stay in
days, the number of diagnoses and proce-

dures, and total charges are compared and re-
ported for both groups.

Hospital Variables
The location of the hospital (i.e., urban or

rural), whether or not it was a teaching hospi-
tal, and region of the country are also re-
ported for both groups.

Analysis
Using sample weights provided in the

NIS-HCUP data, we produced national esti-
mates of hospitalizations coded with a diagno-
sis of abuse or neglect. Analyses were done
with SAS (SAS Institute Inc, Cary, NC), and
SUDAAN (Research Triangle Institute, Re-
search Triangle Park, NC) was used for calcu-
lating variance and assessing statistical signifi-
cance that takes into account the sampling
design. Unless otherwise specified, only
weighted data are reported. We estimated the
overall percentage of US hospitalizations
coded with a diagnosis of child abuse or neg-
lect, along with a breakdown of the types of
abuse. Statistical comparisons between child
abuse–related and other hospitalizations are
presented; we used χ2 tests for categorical
variables and t tests for means. Significance
tests of total charges and length of stay were
based on analyses that used log transforma-
tions to adjust for skew. Odds ratios with con-
fidence intervals are reported when appropri-
ate. One-way analysis of variance was used to
compare total charges between groups and
among the types of abuse.

RESULTS

In the 1999 NIS-HCUP, there were 966
cases of children hospitalized with 1 of the
diagnostic codes for abuse or neglect, provid-
ing a national estimate of 4771, or 0.15% of
US hospitalizations of children aged 18 years
and younger, after neonatal or maternal
diagnoses/procedures and neonates younger
than 1 day were omitted. Physical abuse was
coded most often (38.8%), followed by
shaken infant syndrome (21.1%), child neg-
lect (16.0%), sexual abuse (8.9%), child
abuse unspecified (4.6%), and emotional/
psychological abuse (0.5%) (Table 1). Two or
more diagnoses of abuse were coded in
3.6% of cases. Abuse or neglect was the pri-
mary diagnosis 40.2% of the time.

Overall, we found significant differences
between hospital stays coded with a diagnosis
of abuse or neglect and other hospital stays in
the demographics of the child/parent, medical
utilization, and hospitals sampled.

Demographically, children whose hospital
stays were coded with a diagnosis of abuse or
neglect tended to be younger on average (2.7
vs 5.2 years; P<.0001) (Table 2). In analyses
not shown, 49.2% of those coded with abuse
or neglect were younger than 1 year com-
pared with 40.8% of those not coded as such.
Nearly one half of hospitalized children were
White, but they represented less than one
third of the group coded as abused or ne-
glected (P<.0001). Hospitalizations of Black
children and those hospitalized without a ra-
cial classification were proportionally more
likely to be coded as abused or neglected.
The median income based on the patient’s zip
code indicates that those coded as abused or
neglected were significantly more likely to be
in the lower income categories (P=.0027).
Race continued to discriminate between the
abused and not-abused groups even after we
controlled for income categories. Medicaid
was the expected primary payer for two
thirds (66.5%) of the hospitalizations of the
abused or neglected group compared with al-
most one third (37.0%) of the hospitalizations
of other groups, and the opposite tendency
was observed for private payers (24.0% vs
54.5%; P<.0001). The gender of the hospi-
talized children did not differ between the 2
groups.
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TABLE 2—Estimated 1999 US Hospital Inpatient Stays Coded With a Diagnosis of Abuse or
Neglect Compared With Those Not Coded With Abuse or Neglect

Variables Abuse/Neglect Coded No Abuse/Neglect Coded P Value

Patient/Family Demographic Characteristics

Mean age, y (SE) 2.7 (0.18) 5.2 (0.13) < .0001

Gender (% male) 54.5 54.4 .9375

Race, % < .0001

Black 20.1 16.0

White 30.9 46.6

Other (Hispanic, Asian/Pacific Islander, Native American, 14.3 17.6

and other)

Unknown 33.9 19.9

Median income for patient’s zip code, % .0027

$1–$24 999 10.6 8.4

$25 000–$34 999 38.3 32.9

$35 000–$44 999 30.5 30.9

≥ $45 000 20.6 27.9

Expected primary payer, % < .0001

Medicaid 66.5 37.0

Private including HMO 24.0 54.5

Other 9.5 8.5

Medical/Hospital Stay Characteristics

Admission source, % < .0001

Emergency room 58.5 37.6

Routine/birth/other 27.3 56.9

Another hospital or facility 14.2 5.3

Court/law enforcement 0.11 0.22

In-hospital deaths (% died) (OR=8.82, 95% CI=6.19, 12.60) 4.0 0.47 < .0001

Mean length of stay, d (SE) 8.2 (0.59) 4.0 (0.08) < .0001

Mean number of diagnoses (SE) 6.3 (0.19) 2.8 (0.05) < .0001

Mean number of procedures (SE) 1.3 (0.092) 0.8 (0.04) < .0001

Mean total charges, $ (SE) 19 266 (1646) 9513 (458) < .0001

Hospital Characteristics

Region, % .0004

Northeast 17.5 18.9

Midwest 28.7 17.2

South 33.9 46.7

West 19.9 17.4

Location of hospital (% urban) (OR = 1.63; 95% CI = 1.13, 2.34) 91.2 86.4 .0029

Status of hospital (% teaching) (OR = 2.94; 95% CI = 2.33, 3.71) 81.8 60.5 < .0001

Notes. HMO = health maintenance organization; OR = odds ratio; CI = confidence interval. Analyses are based on weighted
data: population estimate = 3 123 626.

Hospitalized children whose stays were
coded with a diagnosis of abuse or neglect
were significantly more likely to be admitted
through the emergency room than routinely
(P<.0001) compared with children not coded
as abused or neglected; and they were nearly
9 times more likely to die during hospitaliza-

tion (odds ratio [OR]=8.82, 95% confidence
interval [CI]=6.19, 12.60), resulting in an es-
timated 190 deaths. On average, those coded
with abuse or neglect compared with those
not coded as abused or neglected spent twice
the number of days (8.2 vs 4.0), had twice
the number of diagnoses (6.3 vs 2.8), had

more procedures (1.3 vs 0.8), and had double
the total charges ($19266 vs $9513).

A higher percentage of hospitalizations
with a diagnosis of child abuse and neglect
were coded in the Midwest (28.7% vs
17.2%) and a lower percentage in the South
(33.9% vs 46.7%). Medical staff at hospitals
located in urban areas were significantly
more likely to have coded abuse or neglect
compared with hospitals located in rural areas
(P=.0029); and teaching hospitals were
nearly 3 times more likely to have coded
abuse or neglect compared with nonteaching
hospitals (OR=2.94, 95% CI=2.33, 3.71).

Comparisons of the mean total charges for
each type of abuse or neglect and when no
abuse was coded are presented in Table 3
and show that the abused or neglected chil-
dren, regardless of type of abuse, had signifi-
cantly higher average charges. Compared
with the mean total charges for hospital stays
in which no abuse or neglect was coded
($9513), the highest mean charges were for
shaken infant syndrome ($30311), followed
by children who had experienced multiple
types of abuse or neglect ($22070), and then
“other child abuse and neglect,” which in-
cludes multiple forms ($20267). Because
costs at teaching hospitals are known to be
higher,19 we reanalyzed the mean total
charges for abuse-related hospitalizations
compared with those without abuse or neg-
lect while controlling for teaching status, and
the significant differences in average total
charges, regardless of type of abuse, remained.

DISCUSSION

Our analyses demonstrate that the financial
costs for children hospitalized with a diagno-
sis of child abuse or neglect are considerable
compared with those for other hospitalized
children. The average total charges were
nearly $10000 more per hospitalization for
the abused or neglected group, with an esti-
mated total 1999 cost of nearly $92 million
for fewer than 5000 children. In addition to
the diagnosis of abuse or neglect, they had
twice the number of diagnoses/comorbidities.
Sadly, these children were also nearly 9 times
more likely to die during hospitalization.

Possible explanations for higher charges for
children hospitalized with a diagnosis of abuse



April 2004, Vol 94, No. 4 | American Journal of Public Health Rovi et al. | Peer Reviewed | Research and Practice | 589

 RESEARCH AND PRACTICE 

TABLE 3—Mean Total Charges for 1999 US Hospitalizations Coded With an Abuse/Neglect
Diagnosis Compared With Those Not Coded With Abuse or Neglect

Types of Abuse Mean Total Charges, $ SE n

Not coded as abused: comparison group 9 513 458 3 024 581

99550: Child abuse unspecified 12 163 1774 207

99551 Child emotional/psychological abuse 9 875 2509 25

99552: Child neglect 14 292 2664 729

99553: Child sexual abuse 11 285 2420 421

99554: Child physical abuse 17 593 2003 1 719

99555: Shaken infant syndrome 30 311 2928 979

99559: Other child abuse and neglect 20 267 4747 301

≥ 2 types of abuse coded 22 070 4743 163

Note. Analysis of variance between each type of abuse or neglect and the comparison group is significant at P < .05
(F = 59.56, df = 8).

or neglect include the following: (1) Those so
coded may represent the most severe cases,
and certain types of abuse may get coded
more than other types (e.g., physical abuse
and shaken infant syndrome).2,6 (2) Children
with preexisting disabilities may be overrepre-
sented among the abused and neglected20,21

and also more likely to have higher charges
associated with their hospitalizations. (3) Chil-
dren identified as abused may need to stay in
the hospital longer for additional diagnostic
evaluations/investigations of the circum-
stances of the injuries or neglect.8 None of
these explanations, however, negate the fact
that child abuse and neglect are costly for
both victims and society. Moreover, by ex-
cluding hospital stays with neonatal/maternal
diagnoses or procedures and neonates aged
less than 1 day, which we argued would be
less likely to be coded with a diagnosis of
abuse or neglect, a bias may have been intro-
duced. But in fact, when these cases were in-
cluded in the analyses, the difference in mean
total charges between the 2 groups was even
greater, lowering the mean total charges for
the group with no abuse or neglect diagnostic
codes to $6879.

We also found children hospitalized with a
diagnosis of child abuse or neglect to be more
likely to be younger, to be Black, to live in
lower-income areas, and to be insured by
Medicaid. Other studies support findings of dif-
ferences in the recognition and identification of
abuse according to racial/socioeconomic sta-
tus.2–4,22,23 It remains unclear whether some

social groups may be at greater risk for abuse
or neglect or whether they may be more
likely identified/coded as abused because of
social conceptions about abuse and about re-
porting it. National incidence studies of child
abuse and neglect have found no racial differ-
ences in the incidence of maltreatment, but
lower incomes are related to higher incidence
rates.24 Actual demographics of abuse and
neglect require additional study to assist in
identification of at-risk children.

The limitations of these analyses include
the fact that these data reflect only hospital-
izations coded with a diagnosis of child abuse
or neglect, and therefore these analyses most
likely underestimate the numbers of hospital-
ized children who experienced abuse or neg-
lect. Unfortunately, it is very unlikely that
fewer than 5000 children nationally were ad-
mitted to community hospitals for medical
care associated with child maltreatment.2,24

These data only provide the total charges in-
curred for the hospitalization and do not
include other costs related to services, med-
ical and otherwise, that victims or their fami-
lies may incur after discharge—and as such
reflect an underestimate of the overall finan-
cial burden. The charges also do not include
physician services. One study estimates an ad-
ditional 25% for inpatient physician ser-
vices,25 thus increasing the total estimated
charges for these hospitalizations in 1999 to
nearly $115 million. Additionally, we know
that abused and neglected children often ex-
perience a lifetime of poorer mental and

physical health, requiring more medical and
social services.8,10–11 Therefore, our estimate
of the charges for 1 hospitalized victim of
abuse or neglect does not reflect the lifetime
of health care costs that can result in such
cases. Despite these limitations, our research
demonstrates the substantial medical bill for
the maltreatment of children and sheds light
on the social costs of such maltreatment. Fur-
thermore, these analyses provide unique de-
scriptions of the current use of the diagnostic
codes for child maltreatment and may pro-
vide important information for future efforts
to develop guidelines for the appropriate use
of these codes.26

Child abuse and neglect are underidenti-
fied, underdiagnosed, and undercoded. Tar-
geting interventions for those already being
abused or neglected as well as medical educa-
tion for health care providers and interven-
tions for children at risk of abuse and neglect
can reduce the individual, medical, and social
costs. Notably, teaching hospitals were thrice
as likely to code abuse, thereby confirming
the importance of medical training for ad-
dressing the problem of child abuse and neg-
lect. Future analyses of the diagnoses or co-
morbidities associated with inpatient stays
coded with a diagnosis of abuse or neglect
may help prevent future harm to children by
providing potential indicators or red flags of
present abuse. Our findings provide the eco-
nomic rationale for policies and programs to
prevent child abuse and neglect.
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