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SYNOPSIS
Objective. Relatively little is known about the intergenerational mechanisms that
lead to social disparities in child health. We examined whether the association
between low socioeconomic status (SES) and child behavior problems is mediated
by maternal health conditions and behavior.
Methods. Prospective cohort data (1979–1998) on 2,677 children and their mothers
were obtained from the National Longitudinal Survey of Youth. SES, the Child
Behavior Problems Index (BPI), and maternal smoking, depressive symptoms, and
alcohol use before, during, and after pregnancy were examined.
Results. Lower income and lower maternal education were associated with increased child BPI scores. Adjustment for maternal smoking, depressive symptoms,
and alcohol use attenuated the associations between SES and child BPI by 26% to
49%. These maternal health conditions often occurred together, persisted over
time, and were associated with the mother’s own childhood SES and pre-pregnancy
health.
Conclusions. Social disparities in women’s health conditions may help shape the
likelihood of behavior problems in the subsequent generation. Improved public
health programs and services for disadvantaged women across the lifecourse may
not only address their own urgent health needs, but reduce social disparities in the
health and well-being of their children.
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The childhood origins of adult morbidity and mortality have
received considerable recent attention.1,2 Childhood socioeconomic status (SES) and health appear to contribute to
adult health behaviors,3 body mass index and pulmonary
function,4 coronary heart disease,5 mental health,6,7 and total and cause-specific mortality,8,9 among other outcomes.
Yet the origins of child health disparities themselves remain poorly understood. In particular, little is known about
intergenerational mechanisms that might shape child health
disparities. Potential mechanisms must meet two criteria.
These factors must influence child health, and they must
themselves be associated with SES. Women’s health conditions and behaviors may play such a mediating role. First,
there is substantial evidence that maternal health conditions
and behaviors influence a range of child health outcomes,
including low birthweight,10 behavior problems,11–13 and
asthma.14,15 Second, women’s health conditions have been
clearly associated with SES.7,16–20 A better understanding of
how social gradients in women’s health shape health disparities in the next generation may lead to new clinical and
public health opportunities for disparity reduction.
This analysis uses data from the National Longitudinal
Survey of Youth (NLSY) to assess the potential for such
intergenerational influences on health. We examine whether
social gradients in a central child health outcome, behavior
problems, are mediated by social differences in maternal
health conditions and behavior, specifically maternal smoking, depressive symptoms, and alcohol use. We then assess
the women’s own childhood SES and pre-pregnancy health
to determine whether maternal health conditions have their
antecedents earlier in life. This longitudinal or lifecourse
perspective on the antecedents of maternal conditions offers insight into both the continuity of women’s health conditions over time and the temporal ordering of low SES,
maternal health, and child behavior, thus helping to frame
the requirements for potential interventions.

METHODS
Sample and design
The NLSY began in 1979 as a national sample of young men
and women aged 14–21 years, over-sampled for blacks, Hispanics, and low-income white, non-Hispanics. Eighty-four
percent of the original respondents were still in the sample
as of 1998.21 Data on children of the women in the cohort
have been collected every other year since 1986. We studied
children aged 4 to 10 years old in 1996 (n3113), of whom
436 (14.0%) were missing behavior outcome data, yielding a
sample size of 2,677.

Study variables
Outcome. The main outcome in this analysis was parent report of child behavior problems in 1996 using the Behavior
Problems Index (BPI). The BPI consists of 28 questions
drawn largely from the Achenbach Child Behavior Checklist
(CBCL).22,23 We examined the BPI subscale focused on externalizing behaviors (e.g., bullying, impulsivity). The NLSY
does not include diagnoses of specific externalizing disorders such as attention deficit hyperactivity disorder and con-

duct disorder. However, use of the broader externalizing
classification helps accommodate the considerable comorbidity and developmental linkages among these disorders.24–26
The approach is also consistent with prior studies of the
association of child behavior problems with SES,27 maternal
smoking,28 depressive symptoms,29 and alcohol use.30 The
BPI externalizing subscale has good internal validity
(Cronbach’s alpha 0.85) and correlates well with the CBCL
equivalent.31 Scores are standardized to a mean (standard
deviation [SD]) of 100 (15). Higher scores indicate worse
behavior problems.
Sociodemographic variables. Key variables included mother’s
highest education and the ratio of household income to the
poverty line (adjusted for family size). Income averaged over
the child’s lifetime and as a single year window prior to the
child outcome were each examined. Maternal race/ethnicity
(Hispanic, black non-Hispanic, white non-Hispanic), marital status, maternal age at delivery, firstborn status, family
size, child gender, and child age were also included based
on prior literature.32
Maternal health variables. Maternal health variables examined in the analysis included smoking, depressive symptoms,
and alcohol consumption measured at several points in time.
Women who reported smoking cigarettes during pregnancy
were considered prenatal smokers (collapsed to yes vs. no
due to sample size). Postnatally, children whose mothers
reported smoking daily (vs. occasionally/not at all) were
considered exposed.
Depressive symptoms were assessed with the Center for
Epidemiologic Studies-Depression (CES-D) scale.33 The full
20-item CES-D was fielded initially, but an abbreviated sevenitem version was used in the subsequent NLSY wave. The full
20-item CES-D and the seven-item results were highly correlated (r0.90, p0.0001), so for consistency we used the
seven items throughout (Cronbach’s alpha 0.83). Children
whose mothers were in the top quartile of depressive symptoms were considered exposed.
Data on the frequency, but not the amount, of alcohol
consumed during pregnancy was available. As children’s
externalizing behaviors have been associated with reported
exposure to as little as one drink per week in utero,30 women
who reported drinking alcohol on at least “3 or 4 days per
month” during pregnancy were categorized as prenatal drinkers. Postnatally, children whose mothers drank in the prior
30 days and had five or more drinks on an average drinking
day were considered exposed to binge drinking.
Postnatal smoking, depressive symptoms, and binge drinking were all assessed in both 1992 and 1994. To capture
more accurately the duration of the child’s exposure, mothers
positive for a condition in both 1992 and 1994 were considered persistently affected; those positive in 1992 or 1994
were considered intermittently affected; and those negative
in 1992 and 1994 were the reference group. A cumulative
risk variable indicated the number of conditions (0–3) that
a mother ever reported.
Women’s early lifecourse SES and pre-pregnancy health variables.
The mother’s earlier lifecourse SES was assessed using the
highest education achieved by the maternal grandfather.
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Child mental health care and school outcome variables. The
association of child behavior problems (BPI) in 1996 with
child mental health care and school outcomes two years
later was also examined. Maternal responses to four questions were included: (1) whether the child had seen a psychiatrist, psychologist, or counselor in the prior 12 months
about any behavioral, emotional, or mental problems; (2)
whether the child regularly took any medicines to help control his or her behavior; (3) whether the child ever had any
behavior problems at school resulting in notification from
the teacher or principal; and (4) whether the child had ever
been suspended or expelled.

potential proxy for such unmeasured factors; by including
pre-pregnancy health variables in the model, we sought to
obtain a less biased estimate of maternal postnatal health
effects on child behavior.
A final analysis sought to address the potential bias introduced by a depressed mother rating her own child’s behavior, i.e., that depressed mothers may exaggerate the behavior problems. We examined the correlations between the
child’s BPI score and potentially corroborating variables,
child mental health and school outcomes, to determine if
these correlations were weaker for children whose mothers
had depressive symptoms.37 While mothers reported on all
outcomes, we reasoned that reported school suspensions or
expulsions, for example, may be less susceptible to biased
maternal reporting.
The NLSY design used a complex sampling procedure.
Using SUDAAN 8.0, statistical analyses adjusted for the initial sampling design and the fact that two or more children
could be from the same household.38 SAS 8.1 was used for
models predicting maternal health outcomes.39

Analysis

RESULTS

Grandmother’s marital status and the average household
income between the start of the survey (1979) and the year
prior to pregnancy were also examined. Women’s pre-pregnancy health included daily smoking in 1984, Rosenberg
Self-Esteem scale34 in 1980 (the best pre-pregnancy proxy
for depression35 available in the NLSY), and binge drinking
on more than one occasion in the past month in 1984.

Analysis of variance was used to determine the bivariate
relationships between sociodemographic and maternal health
and the continuous child behavior outcome. We tested
whether maternal health conditions mediated the effect of
SES on child behavior following the approach of Baron and
Kenny.36 First, we examined the associations between SES
and the presumed maternal health mediators. Second, we
examined the association between SES and child BPI. Third,
we assessed how the relationship between SES and BPI
changed after adjusting for the maternal health conditions.
The changes in the unstandardized beta coefficients for
income and education indicated the extent to which the
maternal conditions mediated the effects of income and
education on child behavior.36 Diagnostics were run to rule
out colinearity. Two additional regression models examined
the cumulative risk associated with multiple maternal health
conditions and the effect of a one-year window of income
rather than income over the child’s lifetime. The latter assessed the potential for missing SES disparities when using a
single time point for childhood income.
To help clarify the temporal ordering of SES, maternal
health, and child behavior problems, we used logistic regression to examine the early lifecourse antecedents of maternal
health. We examined the association between the mother’s
childhood SES (as indicated by the maternal grandfather’s
education) and her pre-pregnancy health and, in turn, the
association of her pre-pregnancy health with postnatal health.
Finally, we examined whether the woman’s pre-pregnancy
health was associated with child BPI. To determine if prepregnancy health effects on child BPI were mediated by
postnatal health, we modeled pre-pregnancy health on child
BPI before and after controlling for later maternal health.
Viewed from another perspective, this last model also offered a more conservative estimate of maternal postnatal
health effects. That is, one common argument is that other
unmeasured maternal factors (e.g., maternal traits) could
confound the association between maternal poor postnatal
health and child behavior. Pre-pregnancy health offers a

SES, maternal health, and child BPI:
univariate and bivariate results
Maternal age at delivery was 27.0 years (SD 2.8) and child
age at the 1996 assessment was 7.1 years (SD 2.0). The
average child BPI score was 102.5 (SD 14.9) (Table 1). Approximately 58% of children had mothers affected by at
least one health condition and 20.8% had mothers with two
or more conditions. For example, over half of persistent
smokers also reported depressive symptoms in 1992 and/or
1994. Compared to children with behavior outcome data,
children missing outcome data were more likely to be from
low income, single parent, and non-white households (data
not shown).
Children of women who did not graduate from high
school had BPI scores approximately 10 points, or ~2/3 SD,
higher than children of women with a college degree (107.5
vs. 97.9, p0.0001). More persistent maternal smoking, depressive symptoms, and binge drinking were each associated
with significant increases in child behavior problems.
Lower household income was associated with increased
prevalence of all three maternal health conditions. Compared to women with incomes above four times the poverty
line, women with incomes below the poverty line were more
likely to report persistent maternal smoking (25% vs. 9%,
p0.0001), depressive symptoms (22% vs. 4%, p0.0001),
and binge drinking (5% vs. 1%, p0.001). Health differences of similar magnitude existed between women without
a high school degree and those with at least some college
education. Forty percent of women living in poverty reported experiencing two or more conditions over this time.

SES, maternal health, and child BPI:
multivariate results
Children whose mothers had less than a high school degree
scored 6.7 points higher (worse) on the BPI than children
whose mothers were college graduates, after adjusting for
sociodemographic covariates (Table 2, Model 1). Lower
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Table 1. Sociodemographic and maternal health variables and association with child BPI scores
Predictor
All
Sociodemographic variables
Child gender
Male
Female
Maternal race/ethnicity
Black, non-Hispanic
Hispanic
White, non-Hispanic
Maternal education (years)
Less than 12
12
12 to 16
16
Income to poverty line ratio
Less then 1.0
1.0–1.99
2.0–3.99
4.0–
Marital status
Never married
Divorced, separated, widowed
Married
Maternal health variables
Prenatal smoking
Yes
No
Prenatal alcohol use
Yes
No
Postnatal smoking
Persistent
Intermittent
Reference
Postnatal depressive symptoms (CES-D)
Persistent
Intermittent
Reference
Postnatal binge drinking
Persistent
Intermittent
Reference
Maternal cumulative riska
3 conditions
2 conditions
1 condition
0

N

Percent

Mean BPI

p value

2,677

100%

102.5

1,382
1,295

51.6
48.4

104.4
100.5

745
578
1,354

27.8
21.6
50.6

104.3
102.8
101.4

488
941
739
509

18.4
35.2
27.6
19.0

107.5
102.7
102.1
97.9

414
743
1,015
505

15.5
27.8
37.8
19.0

105.9
105.6
100.7
98.7

325
535
1,817

12.1
20.0
67.9

105.1
106.4
100.9

598
1,930

23.7
76.3

107.3
101.5

0.0001

219
2,315

9.5
90.5

106.1
102.2

0.0006

479
204
1,994

17.9
7.6
74.5

107.5
104.6
101.1

0.0001

340
677
1,621

12.7
25.3
62.0

110.1
105.1
99.9

0.0001

44
155
2,478

1.6
5.8
93.0

112.2
106.0
102.1

0.0006

100
456
1,007
1,114

3.7
17.0
37.6
41.6

114.4
107.8
103.2
98.7

0.0001

0.002

0.0001

0.0001

0.0001

0.0001

a

Cumulative conditions reflect a child’s mother ever reporting smoking, depressive symptoms, or drinking.

BPI  Behavior Problems Index
CES-D  Center for Epidemiologic Studies-Depression scale
NOTE: Ns may vary due to missing data

household income was also significantly associated with
higher BPI scores.
Model 2 included the three maternal health conditions
(Table 2). The model increased the explained variance in
child behavior (R2 0.09 to R2 0.15, p0.0001). Prenatal alco-

hol drinking was significantly associated with increased behavior problems, and the effect of prenatal smoking approached significance. Children with mothers in the top
quartile of depressive symptoms in 1992 and 1994 scored 8.3
points, or 1/2 SD, higher on the BPI. Persistent maternal
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Table 2. Association between socioeconomic status, maternal health, and child BPI scores,
linear regression unstandardized coefficients (N2,520)a
Model 1
Lifetime SESb
R-squared
Sociodemographic variables
Maternal education
Less than 12 years
High school graduate
Some college
College graduate
Income to poverty line ratio
1.0
1.0–1.99
2.0–3.99
4.0 or more

Model 2
Lifetime SES +
maternal health

0.09
 (SE)

p value

0.15
 (SE)

6.7 (1.3)
3.0 (0.9)
2.7 (0.9)
ref

0.001
0.01
0.01
ref

3.7 (1.5)
3.8 (1.1)
0.2 (0.8)
ref

0.05
0.001
0.77

Maternal health variables
Prenatal smoker
Prenatal alcohol use
Postnatal smoking
Persistent
Intermittent
Reference
Postnatal depressive symptoms
Persistent
Intermittent
Reference
Postnatal binge drinking
Persistent
Intermittent
Reference
Maternal cumulative risk
3 conditions
2 conditions
1 condition
0

Model 1→2
decrease in
estimate

Model 3
Cumulative
health risk
0.13
 (SE)

p value

Percent

p value

3.9 (1.3)
1.5 (0.9)
1.9 (0.9)
ref

0.01
0.10
0.05
ref

41
49
29

4.4 (1.3) 0.001
1.6 (0.9)
0.09
1.9 (0.9)
0.03

2.3 (1.4)
2.8 (1.1)
0.2 (0.8)
ref

0.10
0.01
0.83

37
26
—

2.8 (1.4)
0.05
3.2 (1.1) 0.01
0.1 (0.8)
0.87
ref

1.9 (1.0)
2.2 (1.1)

0.06
0.05

2.4 (1.2)
1.5 (1.2)
ref

0.05
0.20

8.3 (1.0)
3.7 (0.8)
ref

0.0001
0.0001

4.9 (3.3)
0.3 (1.3)
ref

0.14
0.84

Model 4
Current SESb
0.12
 (SE)

p value

7.7 (1.3) 0.0001
3.6 (0.9) 0.0001
3.0 (0.9) 0.01

0.6 (1.0)
1.2 (1.1)
0.7 (0.9)
ref

0.55
0.22
0.45

12.7 (1.9) 0.0001
6.9 (1.0) 0.0001
3.3 (0.7) 0.0001
ref

a
All models also control for marital status, family size, maternal age at delivery, maternal race/ethnicity, gender, first-born status, and age in
months.
b

Lifetime SES uses household income averaged over the child’s lifetime and current SES uses single-year income at the time of the 1996 BPI
assessment.
BPI  Behavior Problems Index
SES  socioeconomic status
SE  standard error
ref  reference category

health conditions were associated with a greater increase in
behavior problems than intermittent conditions. The education and income effect estimates decreased substantially when
the maternal health conditions were added (range 26% to
49%). Standard errors (SE) remained stable when the maternal health variables were entered, and correlation analyses (data not shown) and regression diagnostics also suggested no evidence of colinearity. Inclusion of maternal
depressive symptoms in an otherwise fully adjusted model
led more specifically to reductions in income effects, while
the addition of smoking led to reductions in education
effects.

Older child age and male gender were significantly associated with increased child BPI scores, whereas maternal
race/ethnicity and marital status were not associated with
BPI. In analyses stratified by maternal race/ethnicity, however, maternal health was significantly associated with child
BPI in all three racial/ethnic groups.
The cumulative number of maternal conditions was associated with increased child behavior problems (Table 2,
Model 3). Compared to children of women without these
health problems, children of women reporting two and three
conditions had 6.9-point (~1/2 SD) and 12.7-point (4/5
SD) BPI increases, respectively. When only current year
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(1996) household income was used, low income was no
longer significantly associated with child behavior problems
(Table 2, Model 4 vs. Model 1).

on child behavior problems. This model with both pre-pregnancy and postnatal health also offers a “conservative” estimate of postnatal health effects, as pre-pregnancy health
may also be viewed as proxy for unmeasured maternal confounders. Importantly, postnatal smoking and depressive
symptoms effects were essentially unchanged when prepregnancy health variables were entered into the model,
suggesting the postnatal health coefficients are reasonably
unbiased estimates.

Early lifecourse SES and subsequent maternal health
A woman’s own childhood SES was associated with her prepregnancy health, which, in turn, was associated with postnatal health (Table 3). Compared to women whose fathers
had a college degree, women whose fathers had a high
school degree or less were more likely to smoke and to have
low self-esteem. The association between low childhood SES
and binge drinking prior to pregnancy was marginal. These
pre-pregnancy health conditions were, in turn, strongly associated with postnatal health. Given pre-pregnancy smoking,
poorer self-esteem, and binge drinking, the odds ratios for
postnatal smoking, depressive symptoms, and binge drinking were 20.2 (95% confidence interval [CI] 15.2, 26.9), 1.8
(95% CI 1.4, 2.3), and 6.1 (95% CI 4.0, 9.2), respectively.
To examine whether postnatal health might mediate prenatal health effects, we assessed the association between prepregnancy health and child behavior, examining the coefficients before and after adjusting for postnatal health.
Adjusting for postnatal health did reduce the effect estimates for pre-pregnancy low self-esteem ( 0.5, SE 0.08,
p0.0001 to  0.4, SE 0.08 p0.0001) and pre-pregnancy
smoking ( 3.7, SE 0.7, p0.0001 to  1.8, SE 0.9, p0.04)

Association of child BPI with mental health
service and school outcomes
Children rated in the worst quartile of BPI scores in 1996
were significantly more likely to have poor mental health
and school outcomes as reported in 1998, compared to
children in the best quartile (Table 4). Further, mothers
with depressive symptoms did not appear to overestimate
their children’s behavior problems. Children rated in the
worst BPI quartile by depressed mothers were as likely to use
mental health services and have school problems as those
rated in the worst quartile by non-depressed mothers. Children whose depressed mothers rated them with few behavior problems (best quartile) were more likely to have had
poor mental health care and school outcomes, suggesting
these affected mothers may actually underestimate their
child’s behavior problems.

Table 3. Association between women’s pre-pregnancy SES, pre-pregnancy health,
and post-pregnancy health,a logistic regression, OR (95% CI)

Variables
Pre-pregnancy SES
Grandfather education
Less than 12 years
High school graduate
Some college
College graduate
Income to poverty
line ratioc
1.0
1.0–1.99
2.0–3.99
4.0 or more
Pre-pregnancy health
Smoking
Low self-esteem
Binge drinking

Smoking

Poor mental healthb

Binge alcohol drinking

Pre-pregnancy Post-pregnancy

Pre-pregnancy Post-pregnancy

Pre-pregnancy Post-pregnancy

1.7 (1.2, 2.4)
1.8 (1.3, 2.5)
1.6 (1.0, 2.5)
reference

1.7 (1.0, 2.9)
1.5 (0.9, 2.5)
1.5 (0.8, 2.8)
reference

2.8 (1.7, 4.5)
2.1 (1.3, 3.4)
1.5 (0.8, 2.7)
reference

2.8 (1.7, 4.7)
2.7 (1.7, 4.4)
2.2 (1.5, 3.4)
reference

1.1 (0.8, 1.7)
1.0 (0.7, 1.5)
1.0 (0.6, 1.7)
reference

2.0 (1.3, 3.0)
1.4 (1.0, 2.0)
1.1 (0.8, 1.6)
reference

1.5 (0.9, 2.4)
1.6 (1.0, 2.6)
1.5 (0.8, 2.7)
reference

1.6 (0.6, 4.4)
1.7 (0.6, 4.5)
0.6 (0.1, 2.5)
reference

4.3 (1.7, 11.1)
2.7 (1.1, 6.5)
1.9 (0.8, 4.4)
reference

20.2 (15.2, 26.9)
1.8 (1.4, 2.3)
6.1 (4.0, 9.2)

a

All models also adjust for grandparent’s marital status, maternal age, and maternal race/ethnicity.

b

Pre-pregnancy mental health reflects being in the worst quartile of Rosenberg Self-Esteem scores; post-pregnancy mental health reflects being
in the worst quartile of CES-D scores.

c

Average household income between 1979 and year prior to pregnancy.

OR  odds ratio
CI  confidence interval
SES  socioeconomic status
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depression is associated with increased negative and coercive parenting and greater disengagement from child interaction.48 Prenatal nicotine exposure upregulates nicotine
receptors,49 affects neurotransmitters related to behavior,
and may interact with genetic susceptibility.50 The evidence
linking postnatal smoking exposure to child behavior is not
as strong, but both animal models51 and epidemiologic studies28 offer some support. Alternatively, postnatal smoking
may in part be a proxy for other household or parenting
factors. Prenatal alcohol has been shown to increase externalizing behavior,13 possibly through effects on midbrain
dopaminergic systems.52,53
Few studies, however, have focused on the cumulative
risk from multiple, linked maternal health conditions. Broadened attention to multiple health conditions not only reduces potential misinterpretation of research findings (e.g.,
assigning unmeasured maternal depression effects to smoking) but more importantly, it highlights the need for comprehensive services to address the full range of women’s
health needs.19 The continuity of the maternal health conditions is similarly notable. We cannot ascertain whether the
conditions were persistent or recurrent; nevertheless, clinical efforts that focus simply on prenatal interventions for
maternal smoking, or postpartum interventions for maternal depression, do not reflect the continuing relevance of
these conditions before, during, and after pregnancy.54 Further, failing to account for the persistence or duration of a
child’s exposure may underestimate the impact on the child
of these maternal health conditions.

Though much of the recent literature focuses on the childhood origins of adult health disparities, this study offers a
complementary intergenerational perspective: adult health
disparities may themselves shape child health outcomes. In
particular, we found that the relationship between household SES and child behavior problems was mediated substantially by maternal smoking, depressive symptoms, and
alcohol use. These maternal health conditions often occurred together, persisted over the child’s early years, and
were themselves significantly associated with the mother’s
own childhood SES and pre-pregnancy health. These findings suggest that efforts to reduce disparities in women’s
health through continuous and comprehensive health services and programs may not only address women’s own unmet
health needs, but may also reduce disparities in child health.

SES, maternal health, and child behavior problems
Lower household income was associated with a significant
increase (~1/4 SD) in child behavior problems, as found in
prior literature.27,32,40–42 In contrast to income measured over
the child’s lifetime, a measure of current household income
was not significantly associated with behavior problems. This
finding is generally consistent with some,27,32 but not all,
prior work. Household income clearly varies over the course
of a child’s life.27 Studies that assess childhood socioeconomic position at only one point in time may fail to identify
social disparities in child health. The importance of assessing income over an adult’s lifetime has been recognized;16,43
similar efforts may need to be pursued even across the span
of childhood.
Our findings are consistent with other studies linking
smoking, depressive symptoms, and alcohol use to child
behavior.11–13,28–30,44–47 Plausible mechanisms exist. Maternal

Maternal conditions may mediate the effect
of low SES on child behavior
Our findings not only suggest that these maternal conditions may occur together and persist over time, but also
strongly highlight their role in the pathway between low SES

Table 4. Association between child 1996 BPI (in quartiles) and 1998 reported child
mental health and school outcomes, by maternal depressive symptoms
Seen a psychiatrist
past 12 months
Percent
Child in worst quartile BPI

12.1

Child in best quartile BPI

3.8

Child in worst quartile BPI
Persistent maternal
depressive symptoms
Absent maternal
depressive symptoms

14.0

Child in best quartile BPI
Persistent maternal
depressive symptoms
Absent maternal
depressive symptoms

9.7

p value
0.0001

Percent
12.8

p value
0.0001

1.4

ns

11.4

3.4

Currently on medicine
for behavior

16.9

ns

6.5

p value

Percent

p value

41.9

0.0001

14.7

0.0001

50.0

4.2

ns

40.2

0.08

0.9

BPI  Behavior Problems Index
ns  not significant
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Ever suspended
or expelled

Percent

12.3

12.1

ns

Received note from
teacher or principle

24.6
10.5

19.4

ns

12.9

0.02

8.9
3.9

ns

406 䉫

Research Articles

and child behavior problems. We found that the effects of
low income and education on child behavior decreased 26%
to 49% when the three maternal conditions were added to
the model. Previous studies provide some indirect support
for these conditions playing such a role.27,55 Considerable
prior work has also focused on the role of harsh parenting
in mediating the relationship between financial strain and
child behavior.56 Our focus on maternal health conditions is
complementary. These maternal conditions may actually lie
in the pathway between financial strain and harsh parenting48,57 and thus may be additional components of a more
complete set of pathways. In addition, by focusing on mechanisms directly relevant to clinical and public health audiences, we hope to broaden the collective attention centered
on intergenerational risks for behavior problems. It should
also be noted, however, that our proposed mechanisms may
generalize beyond disparities in child behavior problems.
For example, maternal smoking and depression are associated with child asthma morbidity.14,15 Thus, a similar pathway
might link social disparities in these maternal conditions to
disparate child asthma outcomes as well.

Intergenerational health disparities
We found that the relationship between childhood SES and
child behavior problems had its antecedents in the health
disparities of women of reproductive age. Childhood socioeconomic position has been a focal point in recent studies
of lifecourse SES and health4,9,58 and these studies informed
the objectives of this analysis. However, the association between childhood SES and child behavior was to a significant
extent mediated by disparities in maternal health, which
were themselves rooted in the mother’s own childhood SES.
That is, childhood SES may help shape women’s health
during their reproductive years and these health disparities,
in turn, help shape the health trajectory of the subsequent
generation. Thus, the choice to frame childhood as a starting point for social disparities in health may be an arbitrary
one; the findings suggest that a more continuous, intergenerational perspective may be more constructive.

Implications
The findings of this study suggest that women’s health conditions before, during, and after pregnancy are central determinants of social disparities in child behavior problems.
Effective interventions for smoking,59–61 depression,62 and
excessive alcohol use63,64 exist. However, the traditional maternal health focus on these issues in pregnancy and the
immediate postnatal period may not provide sufficient opportunity to seriously alter the health of disadvantaged
women. After pregnancy, many pregnancy-related health
gains are quickly lost. For example, postpartum smoking
relapse rates exceed 70%.54 Pediatricians and other child
health clinicians have relatively frequent contact with mothers
and should assist in connecting or reconnecting mothers to
a source of comprehensive and continuous adult primary
care.65 Discontinuities in health insurance are also common
among lower income mothers,66 suggesting the need to move
beyond child-focused insurance expansions to include their
uninsured parents.67

Potential limitations
First, child behavior was not measured using standard Diagnostic and Statistical Manual of Mental Disorders-Fourth
Editon (DSM-IV) criteria and it was assessed by the mother
only. The BPI, however, demonstrates strong internal and
predictive validity, and correlates well with the CBCL.31 Further, depressed mothers did not appear to exaggerate child
behavior problems. Second, our measures of women’s health
were not optimal; we did not have biological markers of
maternal smoking or DSM-IV diagnoses of depression, and
self-esteem was used as a proxy for pre-pregnancy mental
health. Misclassification, however, would likely bias results
toward the null hypothesis. This may explain why maternal
drinking was not such a robust predictor of behavior problems. Further, no maternal physical health conditions were
assessed. Third, maternal health conditions may in part confound the relationship between SES and child behavior,
rather than being mediators in a causal chain. While the
longitudinal design offered some information on temporal
ordering, randomized controlled intervention trials to improve maternal health are ultimately required to test causal
relationships. Fourth, unmeasured variables, such as maternal traits or attitudes, may explain some of the associations
between maternal health and child behavior. We sought to
address this in part by adjusting for pre-pregnancy health as
a proxy for such unmeasured variables. Importantly, paternal health may also confound or modify the associations
between maternal and child health.68 Fifth, cohorts with
more frequent, consistent health measures are required to
model the complex reciprocal relationships between SES,
maternal health, and child well-being over time. Sixth, loss
to follow-up may have biased estimates. Given that children
without behavioral outcome data were more likely from poor
families, our findings may be biased toward the null hypothesis. Finally, we examined only one child health outcome in
one large sample. Future work should examine the generalizablity of these pathways to other child health conditions
within nationally representative samples of children. Overall, the strength of the findings, drawing on 20 years of SES
data and incorporating multiple maternal health conditions
assessed several times, makes it unlikely that the limitations
substantially undermine the basic conclusions reported here.
These findings underscore the utility of an intergenerational approach to social disparities in child health. We
found that maternal smoking, depressive symptoms, and
alcohol use explained a substantial portion of the association between lower household SES and children’s behavior
problems. Taken together, a woman’s lifecourse SES appeared
to shape her health during the reproductive years, and her
health, in turn, may help shape the behavioral health of her
children. These findings suggest that improved health services and health insurance coverage for disadvantaged women
may not only address their own urgent health needs but
might also reduce social disparities in the health and wellbeing of their children.
Portions of this research were presented at the Pediatric
Academic Society meeting in May 2002. This work was supported
by NICHD HD40362 (RK), HD41141 (RK), and the Peabody
Foundation (PW).
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