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TABLE 1—Population Characteristics in
a Prospective Study of Childhood
Adversity and Mortality Among 
1242 African Americans

Characteristic No. (%)

Gender

Female 636 (51.2)

Male 606 (48.8)

Family type

Mother and second adult 699 (56.3)

Mother alone 459 (37.0)

Mother absent (family 61 (4.9)

member as caregiver)

Foster 23 (1.9)

Frequency of residential 

moves before 1966

0–2 730 (58.9)

≥ 3 510 (41.1)

Receipt of welfare in 1966

No 844 (68.0)

Yes 398 (32.0)

Corporal punishment in 1966

Infrequent (never to 745 (60.1)

once a week)

Frequent (a few times a week 495 (39.9)

or almost every day)

Shy and aggressive behavior 

(teacher’s report)

Neither 646 (52.2)

Shy only 202 (16.3)

Aggressive only 211 (17.0)

Both shy and aggressive 179 (14.5)

Ratings by child’s mother on 

Mother’s Symptom Inventorya, b

a A 38-item mental health inventory adapted from an
instrument developed by Connors.7,12

b Mean ± SD (range) = 9.86 ± 7.52 (0–95).
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The Woodlawn Project1 is a longitudinal
study of the development of psychological
well-being and social adaptation in an epi-
demiologically defined cohort of African
American first graders interviewed as adoles-
cents and again as adults. The identification
of childhood factors predictive of mortality
has clear public health importance. Family
and childhood adversity and psychosocial fac-
tors have been shown to have long-term ef-
fects on later mental health and school
achievement in adolescence and young adult-
hood.2–7 However, possible effects of such
factors on longevity have been “mostly un-
studied.”8 In this article, we examine family
and childhood factors in relation to the risk of
later mortality.

METHODS

Woodlawn is a poor, ethnically homogenous
community on Chicago’s South Side. At the
study’s inception (1966–1967), the entire pop-
ulation of children beginning first grade (aged
6–7y) in 9 public and 3 parochial elementary
schools was entered in the study and assessed.1

Data were obtained from the children’s teach-
ers and mothers when the children were 6
years old and from study participants them-
selves at ages 16–17 years9 and 32–34 years.2

Mortality
Information on death was obtained from

family members and neighbors. We submit-
ted these names and the names of all those
we could not locate to the National Death
Index (NDI); the 1979–1993 records were
searched (NDI records begin with 1979). For
positive matches we then obtained death cer-
tificates from the state, noting cause of death.

Family and Childhood Adversity
Family and childhood adversity was as-

sessed by family type, frequency of residen-
tial moves (0–2 or ≥3), living in a welfare
family (yes or no), and frequency of corporal
punishment as a child (infrequent, measured
as never to once a week, or frequent, mea-
sured as a few times a week or almost every
day). Four family types were defined by the
adults who were present in the household.10

In these analyses we examined the 4 types:
mother and second adult (including fathers,
grandmothers, etc.), mother alone, mother
absent with a family member as caregiver,
and foster family.

Children’s Behavior and Psychological
Symptoms

First-grade teachers rated the children’s be-
havior on scales indicating aggressive and shy
behavior. A 4-point measure ranging from
shy to aggressive was used: neither shy nor
aggressive; shy only; aggressive only; and
both shy and aggressive.10,11 Psychological
symptoms were measured by the 38-item
Mother’s Symptom Inventory (MSI), adapted
from an instrument developed by Connors.7,12

The continuous measure of the MSI was used.

RESULTS

Distribution of the sample by individual
and family characteristics is shown in Table 1.
Of the 1242 first graders, 1040 were located
for adult follow-up. Of the 202 not located,
51 were known to be alive; the status of the
remaining 151 was unknown. Of the 1091
cohort members whose status was known at
follow-up, 44 had died by the time of the
adult assessment. These deaths translate to a
minimum 26-year mortality rate of 3.5%
(95% CI=2.6, 5.0), based on the original co-
hort of 1242. Most deaths occurred between
the adolescent and adult assessments (35 of
the 40 for whom year of death was known);
5 deaths occurred before adolescence.
Among the 44 deaths, homicide was the most
frequent identifiable cause of death (10, or
23%). The numbers and percentages of the
other causes of death were 4 (9%) suicide,
3 (7%) AIDS-related illnesses, 3 (7%) drug
overdose, 5 (11%) accidents, and 10 (23%)
various diseases such as cardiac arrest and

sickle cell disease. For the 9 (20%) remaining
there was no information.

For the 151 members whose mortality sta-
tus was unknown, we considered 2 situations:
First all original participants were treated as
alive, providing an outcome classification with
100% specificity (assuming correct NDI
matching); a total of 1242 cases were used
for the analysis. Second, those with unknown
status were deleted; 1091 cases were used.
These 2 sets of analyses were compared to
ensure that any association between early
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TABLE 2—Predictors of Mortality Among 1091 Participants in a Prospective Study:
Childhood Individual and Family Characteristics

Characterisitic Adjusted Odds Ratio 95% Confidence Interval

Gender

Femalea 1.00

Male 2.62 1.31, 5.24**

Childhood adversity

Family type

Mother and second adulta 1.00

Mother alone 1.82 0.93, 3.59*

Mother absent (family member caregiver) 0.78 0.10, 6.16

Foster 16.87 5.10, 55.78**

Frequency of residential moves before 1966

0–2a 1.00

≥ 3 1.62 0.84, 3.13

Corporal punishment in 1966

Infrequent (never to once a week)a 1.00

Frequent (a few times a week or almost every day) 1.12 0.60, 2.12

Childhood behavior and mental health

Shy/aggressive behavior (teacher’s report)

Neither a 1.00

Shy only 0.81 0.32, 2.04

Aggressive only 1.25 0.43, 3.60

Both shy and aggressive 1.44 0.54, 3.82

Ratings by child’s mother on Mother’s Symptom Inventory 1.02 0.98, 1.06

aReference category.
bA 38-item mental health inventory adapted from an instrument developed by Connors.7,12

*P <.10; **P <.05

characteristics and subsequent mortality
would be conservative.13

Childhood Predictors of Later Mortality.
Risks of mortality for 1091 participants, as in-
dicated by multivariate logistic regression
analyses, are shown in Table 2. After adjust-
ing for other variables, being in foster care
(odds ratio = 16.87) and being in a single-
mother family (OR=1.82, P<.10) were sig-
nificantly associated with mortality. Males had
a higher risk of mortality than females
(OR=2.62). In the analyses that included all
participants of unknown status as alive
(n=1242), the estimates of odds ratios were
similar (results not shown).

DISCUSSION

Of the Woodlawn Project’s original 1242
cohort members, 44 (3.5%) died by 32
years of age; 39% of deaths were directly at-

tributable to a homicide, suicide, or drug
overdose. These reasons for mortality are
also in accord with other studies of urban
populations, which show homicide to be a
major cause of death for youth: Black youths
are killed (61.5 deaths per 100000) at a
level far outstripping that of their White
counterparts (11.1 per 100000).14–16

These analyses highlight the considerable
risk of early death (aged 32y or younger) to
persons who have been in foster care. Al-
though the number of children in foster
care was small in absolute terms (23, or
1.9%) the odds of dying for this subgroup
were greater by a factor of 16. Although
the odds ratio for having been raised in a
single-mother home was not as high and
was only marginally significant, about half
of the deaths in this cohort (n = 22) oc-
curred among participants who had been
raised in single-mother homes. Therefore,

the relative risk for this subgroup is higher
than for any other.

These findings raise the question whether
foster care is responsible for or plays a causal
role in those deaths or whether being in fos-
ter care reflects adverse situations in the fam-
ily of origin. Probably both factors play a
part. Although the number of foster families
was too small for further subanalyses, a few
observations of these families indicated diffi-
culties. First, for children living in foster care
in first grade, none of the biological mothers
was reported as deceased. Therefore the rea-
son for foster placement was something other
than the death of the mother. Second, chil-
dren were frequently switched from one foster
family to another. This instability in place-
ment may leave a child very vulnerable to de-
velopmental difficulties and less likely to form
stable family bonds.

Studies of the protective and risk factors
are difficult, given the need for longitudinal-
perspective studies and the relatively small
number of foster children present in any 1
community. Our study’s results are based on
relatively small numbers, and we cannot ade-
quately study the reasons for mortality.
Larger-scale studies at the state and national
levels are needed. Further research is critical,
because foster children represent a subgroup
that is easily identifiable, and policies for fos-
ter care could be designed that might de-
crease the risk.
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The federal government has placed a priority
on eliminating racial and ethnic health dispari-
ties, such as disparities in vaccination coverage,
by 2010.1 This study was conducted to exam-
ine recent vaccine coverage rates for American
Indian/Alaska Native (AIAN) children aged 19
to 35 months and to compare these rates with
those of non-AIAN children.

METHODS

The National Immunization Survey is a
multistage, random-digit-dialed survey that es-
timates US national vaccination coverage. In
households with children aged 19 to 35
months, a parent or guardian is interviewed
to collect demographic information, the
child’s immunization history, and consent to
contact the child’s immunization provider.
Providers are surveyed by mail, and only
provider-verified vaccinations are included in
the analysis. National Immunization Survey

methods, including the weighting procedure
designed to compensate for nontelephone
coverage, response propensity, and other
characteristics of the respondents and sam-
pling plan, have been described elsewhere.2,3 

National AIAN and non-AIAN coverage es-
timates and confidence intervals were calcu-
lated with SUDAAN, Version 7.5.3.4 In addi-
tion, coverage rates for the 10 states with the
highest percentage of AIAN children, as deter-
mined by the Census Bureau (Alaska, Arizona,
Montana, Nevada, New Mexico, North
Dakota, Oklahoma, South Dakota, Washing-
ton, and Wyoming), were examined to maxi-
mize the chance of surveying American Indi-
ans/Alaska Natives. These states have Indian
Health Service and tribal programs that pro-
vide integrated primary health care specifi-
cally targeted toward American Indians/
Alaska Natives.

RESULTS

AIAN children aged 19 to 35 months had
a higher prevalence of several risk factors for
underimmunization (e.g., larger family size
and lower socioeconomic status) than did
non-AIAN children (Table 1).5

Nationally, American AIAN children aged
19 to 35 months had a slightly lower, al-
though not statistically significant, 4:3:1:3
series (4 or more doses of diphtheria and
tetanus toxoids and pertussis vaccine, 3 or
more doses of poliovirus vaccine, 1 or more
doses of measles-containing vaccine, and 3
or more doses of Haemophilus influenzae
type b vaccine) vaccination coverage com-
pared with non-AIAN children (Table 2). All
other vaccines showed the same pattern,
with coverage for all AIAN children slightly
lower than coverage for non-AIAN Native
children.

In contrast, in the 10 states with the highest
population percentages of American Indians/
Alaska Natives, 4:3:1:3 series coverage was
slightly higher, although not statistically signif-
icant, for AIAN children than for non-AIAN
children (Table 2). With the exception of vari-
cella and Haemophilus influenzae type b, all
other vaccine coverage rates in the 10 states
showed the same pattern, with coverage for
AIAN children slightly higher than coverage for
non-AIAN children.


