
This article appeared in a journal published by Elsevier. The attached
copy is furnished to the author for internal non-commercial research
and education use, including for instruction at the authors institution

and sharing with colleagues.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party

websites are prohibited.

In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information

regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:

http://www.elsevier.com/authorsrights

http://www.elsevier.com/authorsrights


Author's personal copy

Women’s Experience of Abuse in Childhood and
Their Children’s Smoking and Overweight

Andrea L. Roberts, PhD, Sandro Galea, MD, DrPH, S. Bryn Austin, ScD, Heather L. Corliss, PhD,
Michelle A. Williams, ScD, Karestan C. Koenen, PhD

Background: Smoking and overweight are principal determinants of poor health for which
individual-level interventions are at best modestly effective. This limited effectiveness may be partly
because these risk factors are patterned by parents’ experiences preceding the individual’s birth.

Purpose: To determine whether women’s experience of abuse in childhood was associated with
smoking and overweight in their children.

Methods: In 2012, data were linked from two large longitudinal cohorts of women (Nurses’ Health
Study II [NHSII], n¼12,666) and their children (Growing Up Today [GUTS] Study, n¼16,774),
1989–2010. ORs of children following higher-risk smoking trajectories and risk ratios (RRs) of
children’s overweight and obesity by their mother’s childhood experience of physical, emotional,
and sexual abuse were calculated. The extent to which mother’s smoking and overweight,
socioeconomic indicators, family characteristics, and child’s abuse exposure accounted for possible
associations was ascertained.

Results: Children of women who experienced severe childhood abuse had greater likelihood of
higher-risk smoking trajectories (OR¼1.40, 95% CI¼1.21, 1.61), overweight (RR¼1.21, 95%
CI¼1.11, 1.33), and obesity (RR¼1.45, 95% CI¼1.21, 1.74) across adolescence and early adulthood
compared with children of women who reported no abuse. Mother’s smoking and overweight and
children’s abuse exposure accounted for more than half of the elevated risk of following the highest-
risk smoking trajectory and overweight in children of women abused.

Conclusions: These findings raise the possibility that childhood abuse may not only adversely
affect the health of the direct victim but may also affect health risk factors in her children decades
after the original traumatic events.
(Am J Prev Med 2014;46(3):249–258) & 2014 American Journal of Preventive Medicine

Introduction

Smoking and overweight are principal determinants
of poor health across the life course. Although these
risk factors have long been recognized to contribute

to poor health, they are stubbornly resistant to interven-
tion. Policy measures such as indoor smoking bans and
cigarette taxes have been successful at reducing smoking,

but individual-level interventions for these risk factors are
ineffective or only modestly effective over the longer
term.1,2 This limited effectiveness may be because deter-
minants of smoking and overweight extend beyond the
individual and are difficult to change in the short term.3–5

Recent statements by the American Heart Association
and the American Academy of Pediatrics have empha-
sized that early life events, such as excessive psychosocial
(“toxic”) stressors, including childhood abuse, begin the
health-risk processes that culminate in chronic disease in
adulthood.6,7 It has also been hypothesized that health
risk factors are in part consequences of events in prior
generations.8 Better understanding of the roots of health
risk factors may lead to better design of interventions to
reduce their prevalence.
In the present study, data from two large longitudinal

cohorts of women, the Nurses’ Health Study II (NHSII),
and their adolescent and young adult children, the
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Growing Up Today Study (GUTS), were linked to
examine whether mother’s experience of childhood abuse
is associated with two sentinel health risk factors in her
children: smoking and overweight. We hypothesize that
mother’s experience of abuse in childhood may increase
risk of her child’s smoking and overweight through three
pathways. First, individuals who experience abuse in
childhood are known to be at higher risk for smoking9

and overweight.10,11 As parents’ smoking and overweight
are known to affect their children’s smoking and over-
weight,12,13 women’s abuse may be associated with her
children’s smoking and overweight through the trans-
mission of risk-related behaviors from mother to child.
Second, abuse is associated with reduced educational
attainment and lower SES in adulthood,14 and persons
abused in childhood are more likely to divorce as
adults.15 Smoking16 and overweight17 are more common
in persons with lower SES, and children in single-parent
households are more likely to smoke9 and be over-
weight.18 Thus, women’s abuse may be associated with
child’s health risks through socioeconomic and family
factors. Finally, mothers who have experienced abuse are
more likely to have children who are themselves
abused,19–21 and abuse is associated with smoking9 and
overweight.10,11,22

Methods
Sample

NHSII is a cohort of 116,430 nurses enrolled in 1989 and followed
biennially. GUTS is a cohort of their children, enrolled in 1996 and
followed annually or biennially. Investigators initially contacted
the 34,174 NHSII participants with children aged 9–14 years to
request consent for their children to participate; 18,526 mothers
(54%) consented. Children whose mothers had consented were
invited to participate (n=26,765). Approximately 63% of children
(n=16,882) returned completed questionnaires.

Measures

Women’s childhood abuse. In 2001, participants of the
NHSII were queried regarding childhood abuse experiences.
Women’s exposure to physical and emotional abuse before age
11 years was assessed with the Physical and Emotional Abuse
Subscale of the Child Trauma Questionnaire23 and was coded in
quintiles. Women’s exposure to sexual abuse before age 18 years
was assessed with four questions regarding unwanted or coerced
sexual activity by an adult or older child, and was coded as none,
mild, moderate, or severe.24 Because exposure to multiple types of
abuse has been associated with worse health outcomes, a measure
of combined exposure to physical, emotional, and sexual abuse
ranging from 0 (no abuse) to 4 (severe abuse) was created of which
details have been previously published.25 To ascertain the relation-
ship between women’s missing childhood abuse information and
her children’s health risk factors, missing data indicators were
included in our measures of women’s abuse.

Women’s smoking and BMI. Women’s lifetime smoking was
assessed in 1989 with the question,Have you ever smoked 20 packs of
cigarettes or more in your lifetime? Response options included “no,”
“yes, currently smoke,” and “yes, smoked in past but quit.” Current
smoking was assessed biennially (1991–2009). Women’s BMI was
calculated using standard formula from self-reported weight and
height, assessed biennially (1989–2009). Self-reported weight was
highly reliable (r¼0.97) in a validation study.26

Child’s smoking and weight status. Cigarettes smoked per
day during the past year was assessed in seven waves (1997–2007).
Four smoking trajectories occurring from ages 12 to 23 years were
determined using general growth mixture modeling27 based on
average numbers of cigarettes smoked per week at each age. These
trajectories were, in order of lowest to highest risk, nonsmoker,
experimenter, late initiator leading to moderate consumption, and
early initiator leading to high consumption. Participants were
assigned to the trajectory group for which they had the highest
posterior probability of membership.28

BMI was calculated from child’s self-reported weight and height
without shoes in 11 waves (1996–2010). BMI calculated from
adolescent’s self-reported height and weight has been validated in
two large national studies.29,30 International Obesity Task Force
standards were used to determine age- and sex-specific BMI cutoffs
for overweight and obesity for respondents aged o18 years.31 For
respondents aged 18–30 years, BMI 425 was considered over-
weight and 430 was considered obese.

Child’s childhood abuse. Children’s exposure to physical,
emotional, and sexual abuse was measured similarly to
mothers’.23,24,32

Socioeconomic indicators. Socioeconomic standing in the
community and the U.S., validated measures of subjective social
status previously associated with health outcomes,33 and family
income were self-reported by mothers in 2001. Residential U.S.
Census–tract median income and percentage college educated
were obtained biennially (1989–2009) from women’s geocoded
addresses.

Family characteristics. In 1996, children were asked which
adults they live with most of the time. Responses were coded as
both parents, one parent, or one parent and a step-parent.
Mother’s age at child’s birth was calculated by subtracting child’s
birth year from mother’s birth year. Child’s parity was by mother’s
report, coded as first-, second-, third-, or fourth-or-later-born.

Included participants. Of GUTS children, 16,774 (99%)
reported weight and height in at least one wave, and 15,828
children (94%) reported whether or not they smoked in at least one
wave. GUTS children who did versus did not report smoking
behavior in at least one wave had mothers who were similar in
smoking prevalence (9.0% vs 9.2%); childhood abuse (10.3% severe
abuse vs 12.5%); and U.S. and community SES (both, median¼4).

Analyses

The proportion of children following each smoking trajectory
across adolescence by their mother’s exposure to combined
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physical, emotional, and sexual abuse was examined. To assess
whether women’s experience of childhood abuse was associated
with their child’s higher-risk smoking trajectory, odds ratios of
following a higher-risk smoking trajectory were calculated using
ordinal logistic regression models (the ordinal logistic model
produces only odds ratios). Risk ratios for children following the
highest-risk trajectory (early initiation leading to high cigarette
consumption) versus not smoking by their mother’s experience of
abuse were then calculated.
To examine whether women’s childhood abuse was associated

with their child’s weight status, risk ratios for child’s overweight
with women’s abuse as the independent variable were calculated.
Finally, child’s risk of obesity by mother’s experience of childhood
abuse was examined, excluding children who were overweight.
To determine whether mother’s health risks, socioeconomic

indicators, family characteristics, and child’s experience of abuse
accounted for possible associations among mother’s experience of
abuse and child’s health risks, the association among mother’s
experience of abuse and her health risks, socioeconomic indicators,
family characteristics, and child’s experience of abuse was first
examined. Next, mother’s respective health risk (e.g., her smoking
to the model of child’s smoking, her BMI to the model of child’s
overweight); socioeconomic indicators; family characteristics; and
child’s experience of abuse were added to models, and the
percentage of the association that was accounted for by these
factors was calculated using the Mediate macro in SAS.34 The
percentage of the association accounted for by the intermediate
variables is: 100 � [1 – (exposure coefficient estimate with
intermediaries/exposure coefficient estimate without intermedia-
ries)]. For mother’s health risks and tract-level socioeconomic
indicators, measures from each NHSII wave prior to the start of
GUTS (i.e., 1989–1995, as available) were added. In this way,
factors occurring during the 6 years before children’s outcomes
were first measured were adjusted for. For child’s overweight,
women’s BMI in each wave prior to the first child’s BMI
measurement (i.e., 1989–1995) were entered as separate variables
as well as an additional time-varying measure of women’s most
recent BMI in the wave immediately prior each child’s BMI
measure (i.e., mother’s measure in 2001 for child’s 2003 BMI).34

The same approach was followed for tract-level socioeconomic
indicators. As smoking was conceptualized as a single trajectory
across adolescence, beginning in 1996, mother’s smoking and
tract-level socioeconomic indicators only before the start of GUTS
(i.e., 1989–1995) were entered and not an additional most recent
measure of mother’s smoking or socioeconomic indicators. As
child’s exposure to abuse was assessed in 2007, the ninth year of
the GUTS study, abuse data was available for only a subset of
respondents (n¼8453). To assess the relationship between moth-
er’s abuse and children’s health risk factors in the group of children
who did not respond to abuse questions, a missing data indicator
in models including children’s abuse was used.
Some women enrolled more than one child in GUTS; therefore,

generalized estimating equations were used to account for family
clustering of exposures and outcomes and for repeated measures of
child’s BMI. As smoking trajectory was an ordinal variable in four
levels, ordered logistic regression with a cumulative logit link and a
multinomial distribution was used to estimate odds ratios of
following a worse trajectory. To estimate risk ratios of children
following the highest-risk trajectory versus not smoking, a
binomial distribution and a log link was used. For models of

overweight, a log link and Poisson distribution was used to
estimate risk ratios. All models were adjusted for child’s age, sex,
race, and mother’s childhood SES, measured by the maximum of
parents’ education at her birth, and coded categorically.
As factors affecting enrollment in the GUTS cohort may have

biased effect estimates, the estimates weighted for mother’s proba-
bility of enrolling her child in GUTS were additionally calculated
using inverse probability weights.35 Analyses were conducted in 2012.

Results
Approximately one-third of children had mothers who
reported no physical, emotional, or sexual abuse (36.1%,
n¼4631; Table 1). Approximately 10% of children had
mothers who reported the most severe exposure to
combined physical, emotional, and sexual abuse
(10.2%, n¼1319). Women exposed to the most severe
childhood abuse compared to those who did not expe-
rience abuse had higher prevalence of smoking (11.6% vs
7.5%) and higher BMI (24.3 vs 23.0) (eTable). Mother’s
experience of childhood abuse was also associated with
living in a Census tract with slightly lower socioeconomic
indicators, her child being less likely to live with both
parents, and her child experiencing physical, emotional,
or sexual abuse (eTable).

Smoking
Children of women exposed, versus those not exposed, to
childhood abuse were more likely to follow the highest-
risk smoking trajectory of early initiation leading to high
cigarette consumption (Figure 1). Prevalence of children
following this trajectory increased monotonically with
severity of women’s abuse experience.
Women’s exposure to childhood abuse was a strong

predictor of her child’s higher-risk smoking trajectory
(Table 1, Model 1a). In models adjusted for women’s past
and current smoking, these associations were slightly
attenuated (Table 1, Model 1b). Further adjustment for
socioeconomic indicators and family characteristics fur-
ther attenuated these associations (Table 1, Model 1c), as
did adjustment for child’s own experience of abuse
(Table 1, Model 1d). In the fully adjusted model,
mother’s experience of abuse remained a statistically
significant predictor of her child following a worse
smoking trajectory. Children of women exposed to the
highest level of abuse, versus those unexposed, were at
greatest risk of following the highest-risk trajectory
(RR¼1.41, 95% CI¼1.21, 1.64, po0.0001). In the fully
adjusted model, mother’s smoking accounted for 33.6%,
socioeconomic indicators 4.7%, family characteristics
6.8%, and child’s abuse 27.2% of the association between
mother’s abuse and child’s likelihood of following the
worst smoking trajectory.
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Weight Status
Prevalence of overweight was higher in children of
women exposed to childhood abuse, although there was
not a uniform dose–response relationship between se-
verity of abuse and prevalence of overweight (Figure 2).
Women’s exposure to abuse was also associated with
child’s increased risk of overweight. Children of women
who experienced abuse were at greater risk of being
overweight than children of women not abused (RR
range¼1.14–1.21; Table 2, Model 2a). Adding women’s
BMI to models attenuated the association between her
experience of childhood abuse and her child’s overweight
status (Table 2, Model 2b). Adding socioeconomic

indicators and family characteristics to the model addi-
tionally attenuated effect estimates only slightly (Table 2,
Model 2c). Child’s physical and emotional abuse was
strongly associated with overweight but did not further
account for the association between mother’s abuse and
child’s overweight (Table 2, Model 2d). In the fully
adjusted model, women’s BMI accounted for 57.8%,
socioeconomic indicators 11.8%, family characteristics
3.9%, and child’s abuse 17.5% of the association between
mother’s abuse and child’s likelihood of being overweight
or obese.
Risk of obesity was associated with mother’s abuse

experiences, with children of women who experienced

Table 1. Child’s smoking by mother’s childhood experience of abuse, adjusted for mediators (n¼15,828 children),a

OR (95% CI) unless otherwise noted

n
Model 1a: Worse
smoking trajectory

Model 1b: Adjusted
for mother’s
smoking

Model 1c: Adjusted
for mother’s
smoking,

socioeconomic
indicators, and

family
characteristics

Model 1d: Adjusted for
mother’s smoking,
socioeconomic
indicators, family
characteristics, and

child’s abuse

Mother’s abuse

0: none 4631 1.0 [ref] 1.0 [ref] 1.0 [ref] 1.0 [ref]

1 2984 1.17 (1.05, 1.30) 1.16 (1.04, 1.29) 1.15 (1.03, 1.29) 1.15 (1.02, 1.28)

2 1951 1.16 (1.02, 1.31) 1.12 (0.99, 1.27) 1.09 (0.96, 1.23) 1.06 (0.94, 1.21)

3 1938 1.26 (1.11, 1.43) 1.21 (1.06, 1.37) 1.16 (1.02, 1.32) 1.13 (1.00, 1.29)

4: severe 1319 1.40 (1.21, 1.61) 1.30 (1.13, 1.50) 1.23 (1.07, 1.42) 1.17 (1.02, 1.35)

Missing 3005 1.02 (0.91, 1.14) 0.97 (0.86, 1.08) 1.08 (0.96, 1.22) 1.08 (0.96, 1.22)

Linear trendb χ2¼28.5, po0.0001 χ2¼16.7, po0.0001 χ2¼9.4, po0.01 χ2¼4.8, po0.05

Child’s physical/emotional abuse

First quintile 1.0 [ref]

Second quintile 1.21 (1.03, 1.42)

Third quintile 1.31 (1.11, 1.55)

Fourth quintile 1.39 (1.18, 1.63)

Fifth quintile (worst) 2.05 (1.73, 2.42)

Missing 2.07 (1.62, 2.63)

Child’s sexual abuse

None 1.0 [ref]

Moderate 1.36 (1.07, 1.74)

Severe 2.00 (1.62, 2.47)

Missing 0.57 (0.46, 0.71)

aAll models adjusted for child’s age, sex, and race and mother’s childhood SES. Smoking trajectories were assessed 1997–2007. Child’s worse
smoking trajectory is modeled with a cumulative logistic model. Models of child’s overweight are generalized estimating equations with log links and
Poisson distributions

bLinear trends were calculated excluding mothers missing abuse data
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abuse at higher risk of being obese compared with
children of women who did not experience abuse
(RR range¼1.23–1.45; RR severe abuse¼1.45, 95%
CI¼1.21, 1.74).
In models separately examining mother’s physical,

emotional, and sexual abuse, children’s worse smoking
trajectory was strongly associated with mother’s sexual
abuse and moderately associated with mother’s physical

and emotional abuse. Children’s
overweight and obesity were sim-
ilarly associated with mother’s
physical/emotional or sexual
abuse (Table 3). For both out-
comes, effect estimates in models
weighted for probability of enroll-
ment were nearly identical to esti-
mates without weights.

Discussion
We found an intergenerational
association between a woman’s
childhood experience of abuse
and two sentinel health risk factors
in her children: smoking and over-
weight. For children of abused
women, excess prevalence of these
major health determinants was
observable as early as middle
childhood and persisted into early
adulthood. Additionally, the asso-

ciation of mothers’ abuse with the health risk factors in
their children was strongest in children of women
exposed to the most severe abuse. Women’s childhood
abuse remained associated with child’s smoking and
overweight after adjusting for women’s own smoking
and BMI, socioeconomic indicators, family character-
istics, and child’s abuse exposure.
Within individuals, the association between adversity in

childhood and increased physical
morbidity and mortality across the
life course is well documented.22

Trauma and violence have been
associated with increased risk
across generations for mental ill-
ness, including depression and
posttraumatic stress disorder.32,36,37

However, to our knowledge, no
prior studies have shown associa-
tions of trauma and violence
with physical health risks across
generations.
Women’s experience of abuse

was associated with her children’s
health risks through three path-
ways. The first pathway was
through women’s own health risks.
Women’s smoking and BMI
accounted for the largest propor-
tion of the association between her
abuse experience and her children’s
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Figure 1. Child’s smoking trajectory across adolescence and early adulthood, ages
12–23 years, by mother’s childhood experience of physical, emotional, and sexual
abuse, Nurses’ Health Study II and Growing Up Today Study, 1997–2007
Note: n¼12,548, 48,017 observations
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and sexual abuse, Nurses’ Health Study II and Growing Up Today Study, 1996–2010
Note: n¼13,385, 91,274 observations
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smoking and overweight. Parents who smoke model
smoking behavior and establish smoking as normative
for their children.12 Children of smokers versus non-
smokers have greater access to cigarettes and more lenient
house rules regarding smoking, factors that increase
children’s likelihood of initiating and maintaining smok-
ing.12,38 Similarly, research suggests that obesogenic
behaviors, including higher sugar-sweetened beverage
consumption, lower consumption of fruits and vegetables,
and lack of physical activity, partly account for associa-
tions between parents’ overweight and children’s
overweight.39,40 In addition to smoking and overweight,
parent–children concordance has been observed across
a broad range of behaviors, including drug and alcohol
use,41–43 sexual infidelity,44,45 and speeding.46

The second pathway was through SES and family
characteristics. Children of abused mothers had lower
socioeconomic indicators and were less likely to live with
both parents than were children of nonabused mothers,
factors that also accounted for part of the associations
between mother’s abuse and children’s health risks. Low
SES in adolescence has been associated with poor diet and
less physical activity, which increase risk of overweight.47

In addition to smoking and overweight, low SES has also
been associated in adolescents with worse health gener-
ally, more school and activity limitations, and more
injuries but not with increased marijuana or alcohol
use.48 Children living in single-parent versus two-parent
families have higher prevalence of behaviors that increase
risk of overweight, such as eating unstructured meals, not

Table 2. Child’s overweight by mother’s childhood experience of abuse, adjusted for mediators (n¼16,774 children; 108,469
observations),a risk ratio (95% CI) unless otherwise noted

n
Model 2a:
Overweight

Model 2b:
Adjusted for
mother’s BMI

Model 2c: Adjusted
for mother’s BMI,
socioeconomic
indicators, and

family
characteristics

Model 2d: Adjusted for
mother’s BMI,
socioeconomic
indicators, family
characteristics, and

child’s abuse

Mother’s abuse

0: none 3587 1.0 [ref] 1.0 [ref] 1.0 [ref] 1.0 [ref]

1 2328 1.17 (1.09, 1.26) 1.11 (1.03, 1.19) 1.10 (1.03, 1.18) 1.10 (1.02, 1.18)

2 1544 1.14 (1.05, 1.23) 1.07 (0.99, 1.16) 1.06 (0.97, 1.15) 1.05 (0.97, 1.14)

3 1525 1.20 (1.11, 1.31) 1.13 (1.04, 1.22) 1.11 (1.03, 1.21) 1.10 (1.02, 1.19)

4: severe 1045 1.21 (1.11, 1.33) 1.09 (0.99, 1.19) 1.07 (0.98, 1.18) 1.06 (0.96, 1.16)

Missing 2637 1.09 (1.02, 1.18) 1.01 (0.94, 1.09) 0.99 (0.91, 1.07) 0.97 (0.90, 1.12)

Linear trendb χ2¼23.4, po0.0001 χ2¼5.9, po0.05 χ2¼4.3, po0.05 χ2¼4.0, po0.05

Child’s physical/emotional abuse

First quintile 1.0 [ref]

Second quintile 1.02 (0.92, 1.12)

Third quintile 1.08 (0.98, 1.20)

Fourth quintile 1.18 (1.07, 1.30)

Fifth quintile (worst) 1.31 (1.19, 1.45)

Missing 1.09 (0.94, 1.27)

Child’s sexual abuse

None 1.0 [ref]

Moderate 1.07 (0.92, 1.25)

Severe 0.97 (0.84, 1.11)

Missing 1.03 (0.90, 1.18)

aAll models adjusted for mother’s childhood SES and child’s age, sex, and race
bLinear trends were calculated excluding persons missing abuse data
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eating breakfast, and having more screen time.18,49

Children of divorced parents experience more family
conflict,50 and have less maternal support and super-
vision,51 which may increase health-risk behaviors.
Finally, children of abused mothers were themselves

more likely to experience abuse than children of non-
abused mothers, which accounted for an additional
proportion of the associations we found. Experience of
abuse is associated not only with smoking and overweight
in adolescence but also with substance use, sexual risk-
taking, violence, and criminality.52,53 Hypothesized path-
ways include poorer mental health, increased stress
reactivity,54 difficulties with emotional regulation,55 and
adverse peer selection.56 Taken together, women’s health
risk factors, SES and family characteristics, and child’s own
abuse experiences accounted for 72.3% of the association
between mother’s abuse and child’s risk of following the
highest-risk smoking trajectory, and 91.0% of the associ-
ation between mother’s abuse and child’s overweight.
In addition to these pathways, father’s smoking and BMI

may account for an additional proportion of the associa-
tions we found. Smoking and BMI in women and their
spouses are correlated, in part due to assortative mating,57

and father’s smoking and overweight may increase risk for
child’s smoking58,59 and overweight.60–62 Women’s

experience of abuse may also affect her children through
gestational exposures, possibly operating in part through
epigenetic mechanisms. During pregnancy, women
exposed to childhood abuse have higher prevalence of a
wide array of perinatal risk factors compared with women
not exposed to abuse, including gestational diabetes,
intimate partner violence victimization, and smoking.25

Exposure to suboptimal circumstances,63 maternal stress,64

and harmful substances during gestation65,66 may cause
epigenetic changes in the fetus that lead to alterations in
stress response and metabolic function,67–70 which could
increase risk for later smoking and overweight.
Our study has three key limitations. First, the NHSII

cohort enrolled registered nurses and is predominantly
white, reflecting the racial/ethnic composition of the
nursing profession at the time of study enrollment. Thus,
our results may not apply to other racial/ethnic or occupa-
tional groups. Second, women’s experience of abuse and
children’s health risk factors were self-reported; misreport-
ing, particularly of child’s weight,29,71 may have biased our
results. Separate report by mothers of abuse and by
children of health risk factors may minimize associations
due to reporting bias, however. Third, because of the
multigenerational and longitudinal nature of the study,
data were available for only 34% of eligible children,

Table 3. Mother’s childhood exposure to physical/emotional or sexual abuse and child’s health risk factorsa

Child’s smoking trajectory
(OR [95% CI])*

Child’s overweight
(risk ratio [95% CI])

Child’s obesity
(risk ratio [95% CI])

Model 1a Model 2a Model 3a

Mother’s physical/emotional abuse

First quartile 1.0 [ref] 1.0 [ref] 1.0 [ref]

Second quartile 1.04 (0.93, 1.17) 1.12 (1.04, 1.21)** 1.22 (1.05, 1.41)**

Third quartile 1.04 (0.92, 1.17) 1.11 (1.02, 1.20)** 1.15 (0.97, 1.36)

Fourth quartile (worst) 1.16 (1.04, 1.29)** 1.15 (1.07, 1.23)*** 1.22 (1.05, 1.41)**

Missing Not estimable 1.04 (0.97, 1.12) 1.06 (0.91, 1.22)

Model 1b Model 2b Model 3b

Mother’s sexual abuse

None 1.0 [ref] 1.0 [ref] 1.0 [ref]

Mild 1.14 (1.03, 1.25)** 1.13 (1.06, 1.20)*** 1.24 (1.10, 1.42)***

Moderate 1.50 (1.27, 1.76)*** 1.07 (0.96, 1.20) 1.12 (0.91, 1.39)

Severe 1.73 (1.38, 2.19)*** 1.09 (0.93, 1.27) 1.29 (0.97, 1.71)

Missing 0.85 (0.17, 4.14) 1.01 (0.95, 1.09) 1.03 (0.89, 1.18)
aAdjusted for child’s age, sex, and race, and mother’s parents’ education. Models of child’s worse smoking trajectory are cumulative logistic models.
Models of child’s overweight and obesity are generalized estimating equations with log link and Poisson distributions. All models are calculated using
SAS PROC GENMOD

nWald χ2 po0.05; nnWald χ2 po0.01; nnnWald χ2 po0.001
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potentially biasing results. However, results were nearly
identical in analyses weighted for probability of enrollment.
Our findings provide further evidence that forces

beyond the individual—even events occurring before
his or her birth—may shape individual health behavior
and that interventions may need to account for the deep
roots of health behavior to improve efficacy. Phelan and
Link72 identified social conditions as fundamental causes
of disease because they affect multiple disease outcomes
through diverse mechanisms and thereby are associated
with disease, even when some intervening pathways are
altered. Childhood abuse may be another such funda-
mental cause of disease. Our findings suggest diverse
pathways through which women’s abuse experience may
affect her children. Further research is needed to deter-
mine to what extent children’s gestational exposures or
other factors account for the part of the associations not
explained by the factors we examined.
Treatment and prevention of childhood abuse may be

an efficacious approach to improving health not only in the
present generation but also in the subsequent generation,
across multiple domains. The risk factors we examined are
major contributors to cancer, heart disease, and diabetes,
leading causes of mortality, disability, and healthcare
expenditures. Thus, calculations of benefit from and cost
effectiveness of childhood abuse prevention measures
should consider effects across as well as within generations.
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