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ABSTRACT
Background The life course perspective suggests a
pathway may exist among maternal exposure to stressful
life events prior to conception (PSLEs), infant birth
weight and subsequent offspring health, whereby PSLEs
are part of a ‘chains-of-risk’ that set children on a
certain health pathway. No prior study has examined the
link between PSLEs and offspring health in a nationally
representative sample of US mothers and their children.
We used longitudinal, nationally representative data to
evaluate the relation between maternal exposure to
PSLEs and subsequent measures of infant and toddler
health, taking both maternal and obstetric characteristics
into account.
Methods We examined 6900 mother-child dyads
participating in 2 waves of the nationally representative
Early Childhood Longitudinal Study-Birth Cohort
(n=6900). Infant and toddler health outcomes assessed
at 9 and 24 months included overall health status,
special healthcare needs and severe health conditions.
Adjusted path analyses examined associations between
PSLEs, birth weight and child health outcomes.
Results In adjusted analyses, PSLEs increased the risk
for very low birth weight (VLBW, <1500 g), which, in
turn, predicted poor health at both 9 and 24 months of
age. Path analyses demonstrated that PSLEs had small
indirect effects on children’s subsequent health that
operated through VLBW.
Conclusions Our analysis suggests a chains-of-risk
model in which women’s exposure to PSLEs increases
the risk for giving birth to a VLBW infant, which, in turn,
adversely affects infant and toddler health. Addressing
women’s preconception health may have important
downstream benefits for their children, although more
research is needed to replicate these findings.

INTRODUCTION
Despite advances in healthcare and implementation
of social service and early intervention pro-
grammes, the prevalence of children with disabil-
ities in the USA remains high and may even be
increasing among some groups.1 Recent data from
the National Health Interview Survey found that
the prevalence of childhood disabilities rose 16%
from 2001 to affect nearly six million US children
in 2011, with notable increases observed for chil-
dren with neurodevelopmental and mental health
disorders.1 Understanding factors that influence
these trends is essential to inform intervention
efforts that seek to improve children’s developmen-
tal and health trajectories.

The life course perspective conceptualises health
as arising from cumulative effects of events that
occur across the lifespan, as well as from interge-
nerational effects.2–6 Disparities in child health are
thus consequences of both exposures before and
during pregnancy and early life exposures. In a pre-
vious study, Witt et al7 found that a woman’s
exposure to stressful life events prior to conception
(PSLEs) increased her risk for having a very low
birth weight (VLBW) infant. In turn, a large body
of literature demonstrates that low birth weight
(LBW) contributes to infant and childhood
morbidity.8–11 The life course perspective suggests
a pathway may exist among PSLEs, birth weight
and subsequent child health, whereby PLSEs are
part of a ‘chains-of-risk’ that set children on a
certain health pathway. In this scenario, PSLEs
increase a woman’s risk of having a VLBW baby,
and VLBW, in turn, contributes to poor health in
early childhood.6 Understanding the direct and/or
indirect relationships between PSLEs and children’s
early health could elucidate mechanisms linking
children’s health to the preconception experiences
of their mothers, and thus lend insight into how
these ‘chains-of-risk’ might be interrupted.
Using a nationally representative sample of

Danish women, Li et al12 found that maternal
bereavement (eg, death of a parent, spouse or close
relative) within 6 months prior to pregnancy was
associated with attention deficit hyperactivity dis-
order (ADHD) and adolescent overweight12 in off-
spring. Class et al13 noted associations between
women’s preconception stress and infant mortality
in a Swedish cohort. While these European-based
studies are among the first to suggest that women’s
exposure to PSLEs may affect the immediate and
long-term health of offspring, no study has exam-
ined the relation between PSLEs and obstetric and
child health outcomes in a national cohort of US
families.
We used longitudinal data from the nationally

representative Early Childhood Longitudinal Study-
Birth Cohort (ECLS-B) to evaluate maternal expos-
ure to PSLEs and subsequent measures of infant
and toddler health (overall health status, diagnoses
of special healthcare needs (SHCNs) and the pres-
ence of severe health conditions), taking both
maternal and obstetric characteristics into account.

METHODS
Data source
The ECLS-B is a nationally representative, longitu-
dinal cohort study of nearly 10 700 US live-born
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infants. The probability sample was drawn from the 4 million
US children born in 2001, with oversampling of children from
minority groups, twins, and children born at LBW and VLBW,
based on registered births from the National Center for Health
Statistics vital statistics system. The sampling frame excluded
births to mothers under 15 years and children adopted or
deceased before the initial collection wave. Data for this study
were from the first two waves, which occurred when children
were 9 and 24 months of age.14

Parents of participating children in the ECLS-B provided
informed consent, and the data collection procedures were
approved by National Center for Education Statistics (NCES) as
ensuring confidentiality. We obtained a licence agreement with
NCES for analysis of ECLS-B’s restricted data. We rounded
unweighted sample sizes to the nearest 50 to comply with
NCES guidelines.14

Participants were eligible for this study if the survey respond-
ent was the biological mother (n=10 550); we excluded 450
children missing birth certificate data. For each child sampled as
a twin (n=1500), we randomly selected one child from each
pair to remain in the sample. Testing models with multiples
removed did not influence our findings. Given the previously
identified relationship between PSLEs and VLBW,7 we then
restricted our sample to children born with VLBW (<1500 g)
and normal birth weight (NBW; between 2500 and 3999 g).
Our final sample thus consisted of 6900 children and their
mothers who participated in the second ECLS-B data wave and
who had complete covariate information.

To evaluate the robustness of the results, we repeated analyses
comparing children born LBW versus NBW (see online supple-
mentary appendix 1) and included children born LBWand high
birth weight (HBW; ≥4000 g) with NBW children as the refer-
ence outcome (see online supplementary appendix 2).

Measures
Stressful life events prior to conception
Our approach to defining PSLEs is detailed elsewhere.7 15

Briefly, we derived the date of conception using birth certificate
information on the length of gestation and the infant’s date of
birth. We coded women as having experienced a PSLE if they
reported that one or more of the following events occurred
prior to conception: (1) death of their mother, (2) death of their
father, (3) death of a previous live-born child, (4) divorce (5)
separation from partner (6) death of a spouse or (7) problems
with infertility (see online supplementary appendix 3). These
experiences are considered stressful life events and/or have been
operationalised as such in previous research.16–19 In our sample,
nearly 75% of women who experienced any PSLE had an event
occur within 1 year prior to conception (data not shown).

Very low birth weight
Birth weight (continuous grams) was derived from the birth cer-
tificate. We used a cutpoint of <1500 g to denote VLBW and
the 2500–3999 g range to denote NBW.

Infant and toddler health
We examined three child health binary indicators, assessed by
maternal report at 9 and 24 months: (1) overall health status,
reported on a five-point Likert scale and dichotomised as ‘excel-
lent, very good, or good’ versus ‘fair or poor’; (2) a clinically
diagnosed SHCN; and (3) any severe health condition, defined
as asthma, respiratory illness, ear infection or any
gastrointestinal-related illness that required an emergency room
visit or overnight hospitalisation. SHCNs included blindness,

difficulty seeing, difficulty hearing or deafness, problem with
mobility or using legs, and heart defects. Additional SHCNs
assessed at 9 months included diagnoses of cleft lip or palate,
failure to thrive, problem with arms or hands, Down syndrome,
Turner syndrome, Spina bifida, and any other special needs or
limitations and at 24 months included diagnoses of developmen-
tal delay, epilepsy or seizures, mental retardation, lactose intoler-
ance, and food allergies or sensitivities. Children whose mothers
endorsed any of these conditions at either time point were con-
sidered to have SHCNs. As a sensitivity analysis, we excluded
genetic disorders/chromosomal abnormalities from our defin-
ition of SHCN; results were consistent with the main findings.

Maternal health, stress and sociodemographic factors
Birth certificate data were used to determine if women had experi-
enced any pregnancy complication (eg, anaemia, eclampsia) or
had a chronic condition (eg, cardiac disease, chronic hyperten-
sion). At 9 months, self-reported maternal health was coded on a
five-point Likert scale ranging from 1 (excellent) to 5 (poor).
Pre-pregnancy body mass index (BMI) was calculated from self-
reported height and weight prior to pregnancy (dichotomised as
overweight or obese BMI ≥25 vs normal or underweight BMI
<25 or unknown). We evaluated timing of initiation of prenatal
care (first trimester; second or third trimester; or no prenatal
care), whether the child was a singleton or multiple, and the
number of prior live births/parity (0 vs ≥1). Women were coded as
having experienced a stressful life event during pregnancy if they
indicated that the death of a close relative, divorce or partner
separation occurred during their pregnancy.

Birth certificate data also provided maternal age in years, race/
ethnicity (non-Hispanic Caucasian, non-Hispanic African-
American, non-Hispanic Asian/Pacific Islander, non-Hispanic other
race or Hispanic); marital status (married or living with partner;
separated, divorced or widowed; or never married); and health
insurance (private, any public or no insurance). At 9 months, we
assessed socioeconomic status (defined using composite index gen-
erated by NCES that incorporated parental education, occupation
and household income) and US region of residence.

Analyses
Descriptive analyses were conducted using survey procedures
from SAS (V.9.2, Cary, North Carolina, USA); we generated
summary statistics to describe sample characteristics and used χ2

and t-tests to evaluate differences in covariates between women
who did and did not experience any PSLE and by children’s
VLBW status. We then used MPlus (V.7.1, Los Angeles,
California, USA) to conduct path analyses using linear probabil-
ity models (with binary outcomes) that assessed direct and indir-
ect effects of PSLEs and VLBW on: (1) overall child health, (2)
SHCN and (3) severe health conditions. This approach enabled
us to account for multiple sequential and temporal pathways
and to specify and test both direct effects (eg, of PSLEs on
infant and toddler health) and indirect effects (eg, of PSLEs on
infant and toddler health via birth weight) of PSLEs on the out-
comes of interest.20 Linear probability path analysis models
were used to derive interpretable estimates of direct and indirect
effects, specifically so that coefficients represented the percent
change in the probability each child health outcome for a 1 unit
change in each independent variable, holding everything else
constant (eg, the change in the probability of having a child in
fair/poor health when the mother was exposed to any PSLE
compared with none). Analyses adjusted for appropriate covari-
ates (see figure 1) and accounted for ECLS-B’s complex sam-
pling design.

246 Cheng ER, et al. J Epidemiol Community Health 2016;70:245–252. doi:10.1136/jech-2015-205848

Pregnancy and Childbirth
 on A

pril 20, 2024 by guest. P
rotected by copyright.

http://jech.bm
j.com

/
J E

pidem
iol C

om
m

unity H
ealth: first published as 10.1136/jech-2015-205848 on 23 O

ctober 2015. D
ow

nloaded from
 

http://jech.bmj.com/


RESULTS
Tables 1 and 2 present descriptive statistics and bivariate associa-
tions of covariates and child health outcomes to PSLEs and
VLBW status. In the entire sample, 19.0% of women experi-
enced any PSLE; 28.6% of children who were born VLBW had
mothers who experienced any PSLE (table 1). At 9 months,
2.4% of infants were in fair/poor health, 6.4% had SHCN, and
7.5% had severe health conditions (table 2); by 24 months, the
percentage of toddlers with SHCN increased to 15.5%. VLBW
children were more likely to have poor health, SHCN, and
severe health conditions at 9 and 24 months than NBW children
(all p<0.01).

Table 3 and figure 2 summarise path model coefficients for
the direct and indirect effects between PSLEs, VLBW and
child health outcomes at 9 and 24 months. Path models for
each of the three health outcomes demonstrated good model
fit (table 3), suggesting that no important paths had been
omitted. As expected, there was a significant direct effect of
PSLEs on VLBW, such that women exposed to PSLEs had a
higher probability of delivering a VLBW infant. In turn, being
born VLBW showed direct effects on all three child health
measures at 9 and 24 months, ranging from a 4.1% increase
in the probability of fair/poor health at 24 months to a 26.5%
increase in the probability of SHCN at 9 months. Fair/poor
health status, SHCN and severe health conditions at 9 months
were significantly associated with increased probability of
similar adverse health status at 24 months (fair/poor health
β=13.2%, 95% CI 6.0% to 20.4%; SHCN β=28.3%, 95%
CI 22.4% to 34.1%; severe health conditions β=20.6%, 95%
CI 15.7% to 25.4%).

Although PSLEs did not display significant direct effects on
any health outcome at 9 or 24 months, small but statistically sig-
nificant indirect effects were observed such that PSLEs affected
the probability of fair/poor health (β=0.03%, 95% CI 0.01% to

0.05%), SHCN (β=0.15%, 95% CI 0.06% to 0.24%) and
severe health conditions (β=0.05%, 95% CI 0.01% to 0.08%)
at 9 months through the effect of PSLEs on VLBW. While the
total indirect effect of PSLEs on child health at 24 months was
not significant, the specific indirect effects of PSLEs on child
health at 24 months that operated through VLBW were statistic-
ally significant (table 3).

In sensitivity analyses, neither the direct effect from PSLEs to
LBW nor the indirect effects from PSLEs to outcomes at 9 or
24 months through LBW were significant (see online supple-
mentary appendix 1). Comparing VLBW children to all other
children weighing >1500 g yielded similar results (see online
supplementary appendix 2).

DISCUSSION
In this population-based cohort of US families, we found evi-
dence for a small indirect association between women’s expos-
ure to stressful life events in the preconception period and the
likelihood of fair or poor health, SHCNs or severe health condi-
tions in offspring. As hypothesised, the effects of PSLEs on
these early markers of children’s health operated via a
‘chains-of-risk’ model,6 whereby PSLEs increased the risk of
VLBW, which, in turn, increased the risk of children’s poor
health. These findings are consistent with our previous study
using the same dataset, which indicated that exposure to PSLEs
increases the risk for VLBW,7 and with a large body of evidence
demonstrating the deleterious effects of VLBW on children’s
long-term health.8–11 The path models identified here suggest
that women’s exposure to PSLEs may not exert a direct effect
on early child health but could, via an indirect pathway, place
very young children at risk through the increased risk of being
born VLBW. Although the effects were relatively small, our find-
ings highlight the potential importance of women’s preconcep-
tion environment and suggest avenues for future research.

Figure 1 Displays the direct and indirect effects included in the path models. Primary direct effects of interest (depicting relationships among
exposure to stressful life events prior to conception, infant birth weight and child health outcomes) are shown with solid black arrows. Direct effects
for groups of adjustment variables are shown with solid gray arrows. Maternal factors are depicted in light grey and infant and child outcomes are
depicted in darker grey. Variables included as sociodemographic factors are: maternal chronic conditions, number of children born, parity, maternal
age, race/ethnicity, marital status, health insurance status, socioeconomic status and region of residence. Variables included as pregnancy-related
factors are: pregnancy complications, pre-pregnancy body mass index and initiation of prenatal care. Specific indirect effects are shown as dashed
black arrows, and map the hypothesised pathway through intermediate variables.
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Table 1 Descriptive statistics by maternal exposure to stressful life events prior to conception and infant birth weight status, national data from
the Early Childhood Longitudinal Study-Birth Cohort (ECLS-B), 2001–2003

Total

Stressful life events prior to conception Infant birth weight status

None Any p Value Very low Normal p Value

Total (weighted) 3 182 840 2 577 421 605 419 44 732 3 138 108

Per cent 81.0% 19.0% 1.4% 98.6%

Total (unweighted)* 6900 5450 1400 900 5950

Infant birth weight status <0.001 –

Very low 1.4% 1.2% 2.1% 100.0% –

Normal 98.6% 98.8% 97.9% – 100.0%

Stressful life events prior to conception – <0.001

None 81.0% 100.0% – 71.4% 81.1%

Any 19.0% – 100.0% 28.6% 18.9%

Health, stress and sociodemographic factors

Pregnancy complications 0.36 <0.001

None 87.4% 87.7% 86.6% 57.0% 87.9%

Any 12.6% 12.3% 13.4% 43.0% 12.1%

Maternal chronic conditions 0.23 <0.001

None 80.1% 80.5% 78.5% 60.8% 80.4%

Any 19.9% 19.5% 21.5% 39.2% 19.6%

Maternal health status, mean (SD)† 2.0 (0.95) 2.0 (0.95) 2.1 (0.97) 0.80 2.3 (3.1) 2.0 (0.89) <0.001

Pre-pregnancy body mass index 0.29 0.01

Normal, underweight or unknown 56.2% 56.5% 54.5% 51.2% 56.2%

Overweight or obese 43.8% 43.5% 45.5% 48.8% 43.8%

Initiation of prenatal care 0.22 <0.001

In the first trimester 95.5% 95.5% 95.3% 93.6% 95.5%

In the second or third trimester 4.2% 4.2% 4.0% 4.5% 4.2%

Did not receive prenatal care 0.3% 0.3% 0.7% 1.9% 0.3%

Plurality <0.001 <0.001

Singleton 98.8% 99.1% 97.7% 81.7% 99.1%

Multiple 1.2% 0.9% 2.3% 18.3% 0.9%

Parity <0.001 0.01

None 41.0% 44.8% 24.8% 44.9% 41.0%

One or more 59.0% 55.2% 75.2% 55.1% 59.0%

Stressful life events during pregnancy 0.02 0.66

None 94.1% 93.8% 95.6% 93.7% 94.2%

Any 5.9% 6.2% 4.4% 6.3% 5.8%

Maternal age, years, mean (SD) 27.2 (6.1) 26.3 (5.8) 30.8 (6.2) <0.001 27.1 (19.7) 27.2 (5.7) 0.85

Maternal race/ethnicity 0.01 <0.001

Non-Hispanic white 57.0% 56.1% 61.0% 46.0% 57.2%

Non-Hispanic black 14.3% 14.3% 13.9% 27.5% 14.1%

Non-Hispanic Asian/Pacific Islander 3.6% 3.7% 3.1% 2.8% 3.6%

Non-Hispanic other race 2.6% 2.5% 3.1% 2.1% 2.6%

Hispanic 22.5% 23.3% 18.9% 21.7% 22.5%

Marital status <0.001 <0.001

Married or living with partner 83.4% 83.1% 84.7% 76.7% 83.5%

Separated/divorced/widowed 3.1% 2.5% 5.6% 3.1% 3.1%

Never married 13.5% 14.4% 9.7% 20.2% 13.4%

Health insurance 0.10 <0.001

Private only 58.9% 58.2% 62.0% 51.6% 59.0%

Any public 37.5% 38.3% 34.2% 44.6% 37.4%

None 3.6% 3.5% 3.8% 3.8% 3.5%

Socioeconomic status, mean (SD)‡ −0.08 (0.81) −0.09 (0.82) −0.04 (0.80) 0.20 −0.25 (2.4) −0.08 (0.76) <0.001

Region of residence 0.30 0.01

Northeast 17.0% 17.2% 15.8% 17.7% 17.0%

Midwest 22.2% 22.2% 22.0% 21.0% 22.2%

South 36.9% 36.3% 39.6% 42.1% 36.8%

West 24.0% 24.3% 22.7% 19.2% 24.0%

Weighted estimates. p Values derived from t tests for continuous variables and χ2 tests for categorical variables. National Center for Education Statistics (NCES) rounding rules applied
to unweighted Ns.
*Unweighted subgroup Ns may not add to the total due to rounding.
†Self-reported health was measured on a five-point Likert scale with higher scores indicating worse health.
‡Higher scores indicate higher socioeconomic status.
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Preconception stress has been previously examined as a deter-
minant of perinatal outcomes. For example, using data from the
ECLS-B, Witt et al7 found that exposure to at least one PSLE
increased the odds of VLBW by 38%. In separate studies, the
authors also found associations between PSLEs and the likeli-
hoods of PTB among teenage mothers15 and of delivering via
medically indicated caesarean section.16 Similar associations
have also been noted in Danish populations.22 Fewer studies
have examined the prospective effect of preconception stress
with outcomes after the perinatal period, although some
European-based evidence ties preconception stress to the risk of
infant mortality,13 childhood ADHD,12 overweight status in
adolescence12 and adult affective disorder in men.23 Still, other
studies have reported null associations.24–26 To our knowledge,

the present study is the first to expand on this work by compre-
hensively testing the relations among maternal exposure to
PSLEs, VLBW and early child health in a national cohort of US
families.

Several mechanisms may explain our findings. The accumula-
tion of stress across the life course has been theorised to increase
allostatic load or ‘weathering’, leading to a decline in reproduct-
ive health.2 27 High cortisol levels or immune dysfunction
during pregnancy could contribute to neuroendocrine, immune
and inflammatory processes that are associated with poor birth
outcomes.28 29 Women’s exposure to PSLEs may also have epi-
genetic effects in utero that, in turn, increase children’s suscepti-
bility to disease.30 This hypothesis is supported by research
showing heightened levels of total IgE (a biomarker of atopic

Table 2 Child health at 9 and 24 months by maternal exposure to stressful life events prior to conception and infant birth weight status,
national data from the Early Childhood Longitudinal Study-Birth Cohort (ECLS-B), 2001–2003

Total

Stressful life events prior to conception Infant birth weight status

None Any p Value Very low Normal p Value

Child health outcomes
Fair or poor health status (months)

At 9 2.4% 2.6% 1.4% 0.03 8.2% 2.3% <0.001
At 24 2.0% 1.9% 2.3% 0.51 7.6% 1.9% <0.001

Any special healthcare need (months)
At 9 6.4% 6.5% 6.0% 0.58 33.5% 6.0% <0.001
At 24 15.5% 15.6% 15.0% 0.69 45.5% 15.0% <0.001

Any severe health condition (months)
At 9 7.5% 7.6% 7.3% 0.80 17.2% 7.4% <0.001
At 24 8.1% 7.8% 9.6% 0.16 20.2% 7.9% <0.001

N=6900. Weighted estimates. Tables show prevalence estimates for each child health outcome by exposure to stressful life events prior to conception and infant birth weight status. The
reference categories are ‘excellent, very good or good’ health, no special healthcare need, and no severe health condition at each time point.

Table 3 Path analysis results of the association between maternal exposure to stressful life events prior to conception and offspring overall
health, special healthcare needs and severe health conditions in early childhood through very low birth weight

Fair or poor health Special healthcare needs Severe health conditions

β 95% CI β 95% CI β 95% CI

Direct effects
From PSLEs to VLBW 0.55% (0.23 to 0.87) 0.55% (0.23 to 0.87) 0.55% (0.23 to 0.87)
From PSLEs to CH at 9 months −0.81% (−1.75 to 0.14) −0.98% (−2.86 to 0.90) 1.03% (–1.27 to 3.34)
From PSLEs to CH at 24 months 0.56% (−0.48 to 1.60) −0.44% (−3.34 to 2.45) 1.99% (−0.75 to 4.73)
From VLBW to CH at 9 months 5.33% (2.97 to 7.69) 26.53% (22.53 to 30.53) 8.92% (5.91 to 11.92)
From VLBW to CH at 24 months 4.10% (2.01 to 6.19) 21.50% (17.50 to 25.51) 9.04% (5.96 to 12.12)
From CH at 9 months to CH at 24 months 13.19% (5.96 to 20.42) 28.25% (22.40 to 34.10) 20.55% (15.68 to 25.42)

Indirect effects*
PSLEs → VLBW > CH at 9 months 0.03% (0.01 to 0.05) 0.15% (0.06 to 0.24) 0.05% (0.01 to 0.08)
PSLEs > CH at 24 months −0.08% (−0.22 to 0.06) −0.12% (−0.69 to 0.46) 0.27% (−0.21 to 0.75)
PSLEs > CH at 9 months > CH at 24 months −0.11% (−0.25 to 0.04) −0.28% (−0.82 to 0.26) 0.21% (−0.27 to 0.70)
PSLEs > VLBW > CH at 24 months 0.02% (0.01 to 0.04) 0.12% (0.04 to 0.20) 0.05% (0.02 to 0.08)
PSLEs > VLBW > CH at 9 months > CH at 24 months 0.01% (0.00 to 0.01) 0.04% (0.02 to 0.07) 0.01% (0.00 to 0.02)

Model fit statistics

χ2 statistic and p value 14.3 0.11 15.9 0.11 11.2 0.26
CFI 0.991 0.991 0.997
RMSEA 0.009 0.011 0.006

N=6900. Weighted estimates. β Coefficients reported as the per cent change in the probability of having each child health outcome for a 1 unit change in each independent variable.
Models adjust for pregnancy complications, maternal chronic conditions, pre-pregnancy body mass index, initiation of prenatal care, plurality, parity, exposure to any stressful life event
during pregnancy, maternal race/ethnicity, maternal age, marital status at birth, health insurance coverage, family socioeconomic status and US region of residence (see figure 1).
*Specific indirect effects are listed below the total indirect effects, which are in bold.
CFI, comparative fit index; CH, child health; PSLEs, stressful life events prior to conception; RMSEA, root mean square error of approximation; VLBW, very low birth weight.
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Figure 2 Summarises the path analyses results of selected direct and total indirect effects of maternal exposure to stressful life events in the
preconception period on very low birth weight and child health at 9 and 24 months of age. Weighted results are presented as per cent changes and
corresponding 95% CIs, controlling for pregnancy complications, maternal chronic conditions, pre-pregnancy body mass index, initiation of prenatal
care, plurality, parity, exposure to any stressful life event during pregnancy, maternal race/ethnicity, maternal age, marital status at birth, health
insurance coverage, family socioeconomic status and US region of residence. Direct effects from very low birth weight status to each child health
variable at 24 months are also included. Solid lines represent direct effects and dashed lines indicate total indirect effects (SHCN, special healthcare
need).
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risk) in cord blood of children born to mothers exposed to
interpersonal trauma.31 Alternatively, women exposed to stres-
sors might be more likely to engage in negative health beha-
viours, such as smoking, a correlate of both infant birth
weight32 and children’s health.33 However, we note that the
percent differences we found in this study were, in most cases,
small, as exposure to PSLEs is likely only one component of a
more comprehensive set of intergenerational pathways linking
maternal and child health. Other factors may play important
roles in these pathways (eg, gestational age, shared environmen-
tal risks, maternal stress reactivity) that may spillover to influ-
ence the child. Research should identify additional
preconception risk factors and determine how they influence
social, behavioural and physiological processes that contribute
to health outcomes in the next generation, and pinpoint specific
critical periods (eg, in utero, neonatal period, etc) in which the
effects of PSLEs are most salient. This may help us better under-
stand the biological mechanisms connecting PSLEs and child
health and the potential intergenerational transmission of stress.

We note several limitations. Children who died before
9 months of age were not eligible to participate in the ECLS-B,
potentially leading to conservative estimates of the effect of
PSLEs on birth weight and child health. The ECLS-B retrospect-
ively collected limited data on PSLEs and may not have compre-
hensively captured the spectrum of stressors women experience.
This might have resulted in misclassification. The number of
individuals who endorsed specific PSLEs was small, so we were
unable to examine the independent effects of each type of
event. The null finding of an indirect effect of PSLEs on child
health through LBW could be explained by several mechanisms,
including misclassification of infant birth weight34 35 or
undetected dose–response effects. Alternatively, this finding may
indicate that the effects of stressors on child health operate only
via extreme effects on fetal growth. These hypothesised path-
ways could be examined in future research. Birth certificates
may incorrectly report some information.36 Our SCHNs
measure may not have included important conditions; condi-
tions were also reported by mothers, potentially resulting in
misclassification. Mothers who experienced PSLEs and/or gave
birth to VLBW babies may have different expectations for their
child’s health. Although not available in the ECLS-B, future
work validating our findings using medical record data is
warranted.

Despite these limitations, our findings suggest that a pathway
may exist between PSLEs, VLBW and early indicators of child
health, thereby serving as an important first step to understand-
ing an intergenerational link between maternal and child health
that has not been previously examined among US populations.
Our path analyses allowed for the decomposition of direct and
indirect effects of preconception and obstetric factors on early
child health, a notable advancement over previous work.
Although the effects we found were mostly small and potentially
conservative given data limitations, they complement those in
other populations by suggesting that women’s preconception
stress exposure is associated with a slightly elevated prevalence
of poor health in offspring. Future work, utilising more com-
plete data from prospectively designed studies, is needed to rep-
licate these findings and elucidate the mechanisms by which
these processes might occur.

Current approaches to understanding the link between mater-
nal and child health have traditionally focused on women’s
health during pregnancy and postpartum, but growing evidence
indicates that there may be opportunities to focus research and
prevention efforts further upstream. Women experiencing stress

before their pregnancies may need more support than is pro-
vided in standard care. While PSLEs themselves may not be pre-
ventable, making appropriate mental health and social services
accessible to vulnerable women could buffer their effect on
obstetric outcomes, thus also potentially benefiting the health of
their children.

In conclusion, our analyses suggest that women’s exposure to
PSLEs not only increases the risk for having a VLBW infant, but
may also be associated with children’s future health. Better
understanding the intergenerational risk pathways connecting
maternal and child health may enhance efforts to reduce chil-
dren’s health disparities. One strategy—targeting women’s pre-
conception health—would not only address women’s own
unmet needs, but may also indirectly benefit the early health of
their children. Future research should explore this hypothesis
and investigate the extent to which children’s early health out-
comes are associated with specific sensitive developmental
periods (eg, maternal adverse childhood events, the immediate
preconception period or the perinatal period). This may offer
insight into aetiological mechanisms leading to these outcomes
and help pave the way for preventive interventions. Our findings
emphasise that adopting an intergenerational life course
approach may aid such efforts.

What is already known on this subject

Emerging evidence suggests that women’s exposure to stressful
life events prior to conception (PSLEs) may affect the immediate
and long-term health of offspring. Such evidence supports a life
course approach to understanding health and development. No
study has examined the relationship between PSLEs and
obstetric and child health outcomes in a nationally
representative sample of US mothers and their children.

What this study adds

This study provides an empirical application of the life course
approach using nationally representative longitudinal data from
the USA. Using path analyses, we show that women’s exposure
to PSLEs may not exert a direct effect on early child health but,
via an indirect pathway, place very young children at risk
through the increased risk of being born very low birth weight.
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