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across all other sociodemographic sub-
groups of mothers, differences in breast-
feeding rates between the two surveys
were not statistically significant. Consid-
ering the many comparisons that were
made between these two surveys on
mothers' characteristics, the finding of a
single, statistically significant difference is
not surprising and probably warrants little
attention.

The principal sources of data on long-
term trends in breast-feeding are the Na-
tional Surveys of Family Growth and the
Ross Laboratories Mothers Survey. The
similarities in estimates support the use-
fulness of these surveys for documenting
rates of breast-feeding in the United
States. O
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Risk Factors for Childhood Homicides
in Ohio: A Birth Certificate-Based
Case-Control Study
Kim A. Wmpisinger, MS, Richard S. Hopkins, MD, MSPH,
Robert W. Indian, MS, and Jeptha R Hostetler, PhD

Introdudion
Rates of death by homicide in chil-

dren have increased markedly in the
United States and in Ohio in the last 30
years, particularly for children under age
5.1-3 While many of the risks associated
with childhood homicide are known,4-11
weundertook a case-control studyofhom-
icides in Ohio children under the age of 8,
to identify risk factors and to clarify the
associations among those factors.

Methods
Cases were taken from death certifi-

cates of child homicide cases (Internation-
al Classification of Disease, revision 9
[ICD-9] codes E-960 through E-969) from

the years 1979 through 1986, of Ohio res-
idents who were bom during those same
years. For each case, the birth certificate
was sought in the Ohio birth certificate
file, matching on last name, first three let-
ters of first name, and date of birth. Con-

Kim A Winpisinger, Richard S. Hopkins, and
Robert W. Indian are with the Ohio Depart-
ment of Health, Columbus, Ohio. Jeptha R.
Hostetler and Richard S. Hopkins are with the
Ohio State University College ofMedicine, Co-
lumbus, Ohio.

Requests for reprints should be sent to
Ms. Winpisinger, Bureau of Epidemiology and
Toxicology, Ohio Department ofHealth, 246N
High Street, PO Box 118, Columbus, OH
43266-0118.

This paper was submitted to the journal
November 6, 1990, and accepted with revisions
February 20, 1991.

August 1991, Vol. 81, No. 8



Public Health Briefs

trols, also obtained from Ohio birth cer- Odds ratios (ORs)were calculated for years. Childrenforwhom birth certificates
tificates, were all children born live to each of these potential risk factors. Those could not be found were more likely to be
Ohio residents in 1983. riskfactors associatedwith the outcome in Black (48% vs 39% for whom certificates

Factors examined in this study in- a univariate analysis were examined in a were found), metropolitan residents (78%
cluded marital status of the victim's stratified analysis, two at a time. Corn- vs 30%), and/or less than 28 days old at the
mother at the time of the victim's birth, field's method was used to calculate 95% time of death (29% vs 7%).
race (Black vs White), educational attain- confidence limits around the odds ratios.12 Cases were more likely to be Black,
ment of the mother (<12 years vs 212
years), county Wpe (metropolitan vs non-
metropolitan), birthweight (<2500 g vs
>2500 g), mother's age (teenager or 220),
presence or absence of birth complica-
tions, illness during pregnancy, labor
complications, multiple birth, and congen-
ital anomalies.

Results
There were 189 children who were

born and died during the study period;
birth certificateswere identified for 140, or
almost 75%. Of these, 134, or 96%, were
under age 5. Mean age at death was 1.1

male, and of low birthweight than controls
(Table 1). Likewise, case mothers were
younger at the time ofthe child's birth and
less likely to be married or to have a high
school diploma.

Univariate ORs (Table 2) were high-
est for being born out of wedlock, Black
race, having a mother who did not finish
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high school, having a teenaged mother,
having a birthweight less than 2500 g, and
living in a metropolitan county.

The effect of having an unmarried
mother on risk of homicide was strong in
all subgroups examined (Table 3), but was
greatest among children whose mothers
were age 20 or older, and/or lived in a
metropolitan area, and among children
who were of normal birthweight.

The crude risk of homicide associated
with Black race was 3.52 (Table 3), but the
risk fell to between 1.5 and 1.8 when sepa-
rate strata of children born to married and
unmarried mothers were examined. Thus,
the apparent effect of Black race on risk of
homicide is largelyexplained bythe fact that
a larger proportion of Black infants were
born to unmarried mothers. The effect of
Black race on risk ofhomicide is greatest in
children residing in metro counties, in low-
birthweight children, and in children with
mothers over age 20, and varies little by ed-
ucational status of the mother.

The crude risk of dying from homi-
cide is increased approximately 3.2-fold
when the child's mother is a teenager at
the time of the child's birth. The magni-
tude of this increase in risk is greatest
when the child is otherwise at lower risk.

The crude OR for metropolitan resi-
dence is only of modest magnitude (1.52),
but the increase in risk is much greater
when the mother is not a high school grad-
uate or when the mother is Black.

Children born to motherswho did not
finish high school (a proxy for low socio-
economic status13-15) are approximately
3.45 times more likely to become homi-
cide vicims than are children born to high
school graduates. This OR estimate ap-
pears to be confounded in part by effects
of race, mother's age, and marital status,
as the stratum-specific estimates for both

strata of all three variables were notice-
ably less than the crude OR.

Low birthweight was a significant
risk factor for homicide in most sub-
groups. Low birthweight is more strongly
associated with risk of homicide among
Black than White infants, and among chil-
drenwhose motherswere married and age
20 or older at the time oftheir child's birth.

Disussion
Many of the expected relationships

found in other studies were observed in
these data: children ofyounger, poorly ed-
ucated mothers, Black children, children
of low birthweight, children whose moth-
ers were unmarried at the time of the
child's birth, and children who resided in
metropolitan areas were all more likely to
be killed than other children. In general,
these variables appear to be indepen-
dently associated with the risk of homi-
cide. Variables associated with the preg-
nancywere not good predictors for risk of
homicide, nor were congenital malforma-
tions. The effect of race is largely ex-
plained by the high prevalence of Black
infants with unmarried mothers. Simi-
larly, the crude effect of low educational
attainment of the mother on risk of homi-
cide appears to be explained in part by the
fact that these mothers are more likely to
be unmarried. A weaker effect of having
an unmarried or teenaged mother on risk
of homicide was seen when the infant was
otherwise at lower risk. This suggests that
other social supports in the child's envi-
ronment may reduce the risk of homicide.

The consistent association of homi-
cide risk with being born to an unmarried
mother is stiking in these data. It is unclear
whether this finding represents a causal re-
lationship, or whether both increased risk
of homicide and being born to an unmar-
ried mother are consequences of some
other risk factor that was not captured in

our study. If there is a causal relationship,
we can expect the incidence of childhood
homicide to continue to increase, because
the percentage ofOhio children born to un-
married mothers has increased dramati-
cally in recent years (Table 4).

Children have many health and social
problems, which makes the causes of
childhood homicide complex. However,
interventions to help teenagers finish high
school, begin careers, and find permanent
life partners before becoming parents
would probably help prevent childhood
homicide and abuse.16 Such interventions
are, in any case, desirable for other rea-
sons. The strong associations between
having a young or unmarried mother and
the risk of homicide suggest that interven-
tions to prevent homicides in children
should focus on these social variables. El
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