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Disorders related to very low birth weight and
low birth weight (LBW) are the leading cause
of all neonatal deaths in the United States' and
contribute substantially to childhood and
adult morbidity and mortality.*"> Reducing
the prevalence of very LBW and LBW, which
occurs in approximately 8.2% of births in the
United States,® has significant implications for
the future health and well-being of children
and families, and is a national health priority.”
However, despite extensive research, practice,
and public health efforts devoted to reducing
the number of children born with LBW, the
prevalence of very LBW and LBW in the
United States remains unacceptably high,
suggesting that additional risk factors must be
identified to improve outcomes.

Maternal exposure to stress during preg-
nancy is an important contributor to LBW.5*
Furthermore, Danish population-based evi-
dence suggests that exposure to stressors be-
fore pregnancy (i.e., severe life events, such as
death or serious health problems of a relative)
may also be associated with reduced infant
birth weight'® This finding empirically sup-
ports theoretical literature that suggests that the
accumulation of stress across the life course
results in increased allostatic load or “weath-
ering,” leading to a decline in reproductive
health.'*'” Other studies have linked affective
states (e.g., depression), which has been hy-
pothesized to be the result of acute or chronic
stress,'® during pregnancy to reduced fetal
growth and birth weight'® Moreover, poor
preconception mental health has been associ-
ated with an increased risk of LBW among
a nationally representative cohort of US
women and their babies.?® However, to our
knowledge, no study has investigated stressful
life events prior to conception (PSLEs) as
possible predictors of birth weight in a national
sample of women living in the United States.

Therefore, we used population-based data
available from the Early Childhood
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Objectives. We sought to determine if and to what extent a woman’s exposure
to stressful life events prior to conception (PSLEs) were associated with subsequent
infant birth weight by using a nationally representative sample of US women.

Methods. We examined 9350 mothers and infants participating in the first
wave of the Early Childhood Longitudinal Study, Birth Cohort in 2001. Weighted
regressions estimated the effect of exposure on very low and low birth weight,
adjusting for maternal sociodemographic and health factors and stress during
pregnancy.

Results. Twenty percent of women experienced any PSLE. In adjusted
analyses, exposed women were 38% more likely to have a very low birth weight
infant than nonexposed women. Furthermore, the accumulation of PSLEs was
associated with reduced infant birth weight.

Conclusions. This was the first nationally representative study to our knowl-
edge to investigate the impact of PSLEs on very low and low birth weight in
the United States. Interventions aimed to improve birth outcomes will need to
shift the clinical practice paradigm upstream to the preconception period to
reduce women’s exposure to stress over the life course and improve the
long-term health of children. (Am J Public Health. 2014;104:S81-S89. doi:10.

2105/AJPH.2013.301544)

Longitudinal Study, Birth Cohort (ECLS-B) to
determine if and to what extent a woman’s
exposure to PSLEs were associated with having
a very LBW or LBW infant. Findings from this
study will provide critical information about
preconception predictors of birth weight and
have significant implications for approaches to
preconception, interconception, and primary
care. Understanding these pathways might
also shift the focus of clinical practice earlier in
the life course and inform upstream interven-
tions to improve birth outcomes.

METHODS

Data were from the first wave of ECLS-B,
a nationally representative cohort of children
born in 2001 and their parents. The ECLS-B
used a clustered, list-frame design to select
a probability sample of the approximately 4
million children born in 2001, with oversam-
pling of children from minority groups, twins,
and children born very LBW and LBW.*'
Children born to mothers younger than 15

years, those who were adopted after the birth
certificate was issued, and those who did not
survive until 9 months of age were excluded
from the sampling frame.?* Registered births
were sampled within primary sampling units
(counties or groups of contiguous counties)
from the National Center for Health Statistics
vital statistics system. The ECLS-B sampled
more than 14 000 births and contacted their
parents. The final study cohort consisted of
participants who completed the first interview,
when the children were approximately 9
months of age (n= 10 700). We obtained
restricted data with permission and approval
from the Institute for Education Sciences Data
Security Office of the US Department of Edu-
cation, National Center for Education Statistics.
In accordance with National Center for Edu-
cation Statistics guidelines, all reported un-
weighted sample sizes were rounded to the
nearest 50.%'

Participants were eligible for this study if the
main survey respondent was the infant’s bi-
ological mother (n=10 550); 450 records
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missing birth certificate data were subse-
quently excluded. ECLS-B included individual
records for each child within twin pairs identi-
fied through oversampling; for this analysis, we
randomly selected 1 twin from each pair to
retain in the sample. For other multiples in the
sample (i.e., not explicitly recruited as part of
the oversampling), only 1 infant from the
household was surveyed. Our final sample
contained 9350 mother—child dyads.

Measures

The first wave of the study occurred when
the child was approximately 9 months old.
Data were collected from the infant’s birth
certificate, computer-assisted personal inter-
views, and parental self-administered ques-
tionnaires.

Birth weight. The infant’s birth weight in
grams was derived from the birth certificate
and categorized as very low (very LBW;
<1500 g), low (LBW; 1500-2499 g), normal
(2500-3999 g), or high (> 4000 g).

Stressful life events prior to conception. We
derived the date of conception using infor-
mation from the birth certificate on the
length of gestation and the infant’s date of
birth. Women were coded as having experi-
enced a PSLE if they indicated that 1 or more
of the following events occurred prior to
conception:

. death of the respondent’s mother,

. death of the respondent’s father,

. death of a previous live born child,
. divorce,

. separation from partner,

. death of a spouse, or

. fertility problems.

N O U b W =

All of these experiences were considered
stressful life events in previous research.?3-2%
Death of a previous live born child was
collected from the birth certificate and was
assumed to have occurred prior to concep-
tion. To examine this assumption, we tested
alternate specifications of our PSLE measure,
with death of a child removed and with death
of a child included as a pregnancy event.
These modifications did not substantially
change our findings; therefore, we presented
the results from the model, including death of
a child as a PSLE.
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Prenatal health and stress. Birth certificate
data determined if women had experienced
any of the following pregnancy complications:
anemia, diabetes, (oligo) hydramnios, hyper-
tension during pregnancy, eclampsia, incom-
petent cervix, Rh sensitization or uterine
bleeding, premature rupture of membranes,
placental abruption, or placenta previa (birth
certificate data were from the 1989 revision of
the US Standard Certificate of Live Birth [see
http://www.cdc.gov/nchs/data/techap99.
pdf]). Data from the birth certificate also iden-
tified whether women had previously given
birth to a preterm or small-for-gestational age
(SGA) infant and women with chronic condi-
tions, including cardiac disease, lung disease,
genital herpes, hemoglobinopathy, chronic hy-
pertension, renal disease, or other medical risk
factors. Prepregnancy body mass index (BMI,
defined as weight in kilograms divided by the
square of height in meters) was calculated from
the respondent’s measured height and self-
reported weight prior to pregnancy (< 18.5 kg/
m?® [underweight], 18.5-24.9 kg/m? [normall,
25-29.9 kg/m? [overweight], > 30 kg/m?
[obesel, and unknown).” In addition, we eval-
uated the following: the timing of the initiation
of prenatal care (in the first trimester, in the
second or third trimester, or did not receive
prenatal care), plurality (whether the index
child was a singleton or multiple birth), and
parity (data from the birth certificate, coded as
number of prior live births: nulliparous, pri-
miparous, or multiparous). Finally, women
were coded as having experienced a stressful
life event during pregnancy if they indicated
that 1 or more of the following events occurred
during their pregnancy:

1. death of the respondent’s mother,
2. death of the respondent’s father,
3. divorce,

4. separation from partner, or

5. death of a spouse.

Maternal sociodemographic factors. We ex-
amined the following maternal sociodemo-
graphic factors: race/ethnicity (White [non-
Hispanic], Black [non-Hispanic], Asian/
Pacific Islander [non-Hispanic], Hispanic, or
other race [non-Hispanic]), age (15—19, 20—
24, 25-29, 30—-34, or = 35 years), marital
status at the infant’s birth (married or living

with partner, separated, divorced, widowed,
or never married), health insurance coverage
during pregnancy (no health insurance,

any publicly funded insurance, or private
health insurance coverage only), US region
of residence (Northeast, Midwest, South,

or West),”” and socioeconomic status.
Socioeconomic status was defined using a
5-category composite index (quintiles) gen-
erated by the National Center for Education
Statistics that incorporated

. father’s or male guardian’s education,
. mother’s or female guardian’s education,
. father’s or male guardian’s occupation,

AW N =

. mother’s or female guardian’s occupation,
and
5. household income.?!

Statistical Analyses

Analyses were conducted using survey
procedures from SAS version 9.2 (SAS
Institute, Cary, NC). The standard errors were
corrected for clustering within strata and the
primary sampling unit, and survey weights
were applied to produce estimates accounting
for the complex survey design, unequal
probabilities of selection, and survey nonre-
sponse.

Summary statistics were generated to
describe sample characteristics; the %> test
was used to determine significant differences
in sociodemographic characteristics be-
tween women who did and did not experi-
ence any PSLE and by infant birth weight
status.

Staged multivariable logistic regression
models examined the impact of maternal
exposure to PSLEs on the infant’s birth weight
status. Model 1 adjusted for exposure to any
stressful life event during pregnancy, having
a previous preterm or SGA baby, maternal
chronic conditions, prepregnancy BMI, initi-
ation of prenatal care, plurality, parity,
maternal race/ethnicity, maternal age, marital
status at birth, health insurance coverage,
region of residence, and socioeconomic
status. Model 2 included pregnancy compli-
cations. Adjusted odds ratios (AORs) and
95% confidence intervals (CIs) comparing
birth weight statuses of infants born to
women exposed and not exposed to PSLEs
were estimated from these multivariable
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models. In addition, the models were tested
removing multiples from the sample; because
this did not influence our findings, results
from the full sample were presented. The
results presented compared very LBW and
LBW to normal birth weight; the results for
high birth weight are available as a supple-
ment to the online version of this article at
http://www.ajph.org.

To evaluate the cumulative effect of
PSLEs and quantify the magnitude of the
change in birth weight associated with
PSLEs, we also used weighted, multivariable
generalized linear regression to evaluate the
association between continuous birth weight
(natural log transformed) and the count of
PSLEs, adjusting for the previously men-
tioned covariates. Mothers delivering high
birth weight babies were not included in
these analyses. We calculated individual
predictions of birth weight (and standard
errors) from this model, and averaged them
across the 4 categories of PSLEs (ie., O, 1, 2,
and 2 3) to generate mean predicted birth
weights depicted in Figure 1.

Sensitivity analyses examined the effect of
exposure to PSLEs on infant birth weight
within 3 nonmutually exclusive time frames:
(1) within 1 year prior to conception, (2)
greater than or equal to 1 year prior to
conception, and (3) prior to conception with an
unknown time window.

RESULTS

PSLEs were experienced by 19.7% of
mothers (Table 1). The most common PSLE
was divorce, occurring in 10.4% of the sample,
followed by death of the respondent’s father
(5.6%) and mother (2.8%). Mean birth weight
of the cohort was 3333 grams (Table 2).
Women who reported any PSLE were older
and more likely to be privately insured than
were women who did not report PSLEs. Com-
pared with women who did not report PSLEs,
women who reported PSLEs were less likely to
be never married, Hispanic, of low socioeco-
nomic status, or nulliparous. Women who
reported PSLEs were more likely to have
experienced a pregnancy complication or to
have had previous preterm or SGA infant, but
less likely to have had singleton birth or to
report experiencing a stressful life event
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during pregnancy than were women who did
not report PSLEs.

Very Low Birth Weight

Very LBW infants were delivered by 1.2%
of mothers (Table 2). Exposure to PSLEs
was more common among women with
very LBW infants than among those with
normal birth weight infants (very LBW, 28.7%
vs normal birth weight, 18.9%; overall
P<.001).

In adjusted analyses, women exposed to any
PSLE had 44% higher odds of having a very
LBW baby than did women who were not
exposed (AOR=1.44; 95% CI=1.17, 1.76;
Table 3). Pregnancy complications did not affect
the relationship between PSLEs and the odds
of having a very LBW baby (Table 3, model 2;
AOR=1.38; 95% CI=1.13, 1.69), but they
were an independent predictor of very LBW
(AOR =4.84; 95% CI=4.09, 5.74). Stressful
life events during pregnancy were not indepen-
dently associated with very LBW. There were
significant disparities in the odds of having
a very LBW infant by key maternal and family
sociodemographic and health characteristics
(data available as a supplement to the online
version of this article at http://www.ajph.org).

Low Birth Weight

Low birth weight infants were delivered by
5.5% of mothers. Exposure to PSLEs was more
common among women with LBW infants
than among those with normal birth weight
infants (LBW, 23.9% vs normal birth weight,
18.9%; overall P<.001).

Our adjusted analyses did not support an
association between maternal exposure to
PSLEs or stressful life events during pregnancy
and the odds of having a LBW baby. Pregnancy
complications were significantly and indepen-
dently associated with higher odds of having
a LBW baby (AOR = 3.00; 95% CI=2.44,
3.70). There were significant disparities in
the odds of having a LBW infant by key ma-
ternal and family sociodemographic and health
characteristics (data available as a supplement
to the online version of this article at http://
www.ajph.org).

A cumulative effect was observed of PSLEs
on birth weight, such that each PSLE exerted
an additional negative effect on infant birth
weight (Figure 1).

TABLE 1-Type and Timing of Stressful
Life Events Prior to Conception: US
Early Childhood Longitudinal Study,
Birth Cohort, 2001

Variable %

Stressful life events prior to conception

None 80.3
Any stressful life event prior to conception 19.7
1 event 173
2 events 22
>3 events 0.2

Type of stressful life events prior to conception
Experienced fertility problems

Never 99.6

Ever 0.4
Death of mother prior to conception

No 97.2

Yes 2.8
Death of father prior to conception

No 94.4

Yes 5.6
Death of a child

Never 98.8

Ever 1.2
Divorced prior to conception

No 89.6

Yes 10.4
Separated prior to conception

No 98.3

Yes 1.7
Widowed prior to conception

No 99.8

Yes 0.2

Timing of stressful life events prior to conception
Unknown timing prior to conception®

None 98.1

Any 1.9
<1y prior to conception”

None 95.7

Any 43
>1y prior to conceptionb

None 85.1

Any 14.9

Note. Data are weighted percentages. National Center
for Education Statistics rounding rules applied to
unweighted numbers. Weighted total: n=3 774 441;
unweighted total: n=9350.

*Stressful life events for which an exact event date was not
available, including fertility problems or death of a child.
OStressful life events for which an exact event date was
available, including death of mother or father, divorce,
marital separation, or widowed.
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TABLE 2—Descriptive Statistics by Maternal Stressful Life Events Prior to Conception (PSLEs) and Infant Birth Weight Status:
US Early Childhood Longitudinal Study, Birth Cohort, 2001

PSLEs Infant Birth Weight Status®
Variable Total None Any P Very Low Low Normal High P
Total weighted no. (%) 3774441 (100) 3029554 (80.3) 744887 (19.7) 44755 (1.2) 208987 (5.5) 3160613 (83.7) 360085 (9.5)
Total unweighted no. 9350 7350 1950 1000 1200 6500 650
Birth weight (g) 201 <.001
Mean (SD) 3333 (583) 3337 (566) 3316 (651) 1044 (828) 2190 (398) 3334 (332) 4270 (204)
Median 3373 3373 3373 1036 2266 3344 4196
Stress and obstetric factors
Stressful life events prior to conception <.001
None, % 80.3 . . 713 76.1 81.1 76.9
Any, % 19.7 . . 28.7 239 189 231
Mean (SD) 0.22 (0.48) 0.00 (-) 1.13(0.38) <.001 0.36 (1.91) 0.29 (0.86) 0.21 (0.42) 0.27 (0.45) <.001
Stressful life events during .001 <.001
pregnancy, %
None 94.2 93.8 96.0 93.5 91.8 94.2 96.2
Any 5.8 6.2 4.0 6.5 8.2 5.8 38
Pregnancy complications, % .026 <.001
None 86.4 86.9 84.6 57.5 70.1 87.9 86.4
Any 13.6 13.1 15.4 425 29.9 121 13.6
Maternal chronic conditions, % .098 <.001
None 79.4 79.9 77.6 60.0 69.5 80.5 785
Any 20.6 20.1 224 40.0 30.5 19.5 215
Prior child born preterm or SGA, % <.001 <.001
No 99.0 99.2 98.0 95.9 96.7 99.1 99.4
Yes 1.0 0.8 2.0 41 33 0.9 0.6
Prepregnancy BMI, kg/m?, % .369 <.001
<185 33 33 35 6.1 5.1 34 1.3 Frx
18.5-24.9 49.5 50.2 46.7 42.6 53.0 50.6 385 Frx
25-29.9 26.8 26.6 27.6 25.1 21.8 26.8 30.1 *
>30 17.9 17.4 19.7 235 16.9 16.9 26.4 Frx
Unknown 25 25 10.6 28 32 23 38
Initiation of prenatal care, % 246 <.001
In the first trimester 95.5 95.5 95.8 94.0 93.0 95.6 96.3 *
In the second or third trimester 4.2 43 3.7 4.2 6.2 4.1 37
Did not receive prenatal care 0.3 0.3 0.5 1.8 0.9 0.3 0.0 **
No. of children born, % <.001 <.001
Singleton 98.3 98.7 96.5 81.3 86.2 99.1 100.0
Multiple 1.7 1.3 35 18.7 13.8 0.9 0.0
Parity,” % <.001 <.001
Nulliparous 40.7 4.7 24.5 Frk 46.0 46.0 411 335 Frx
Primaparous 328 32.6 33.8 25.7 271.2 329 36.2 Hhx
Multiparous 26.5 22.8 41.6 Frx 28.3 26.7 26.0 30.3 **
Continued
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Maternal sociodemographic factors

<.001
9.0 13 FrE 8.9
274 11.4 rE 25.0
271 22.1 *E 22.0
23.7 30.1 FrE 26.8
12.9 34.4 rE 17.3
.001
56.4 61.3 *x 45.9
14.2 13.6 2715
3.6 3.0 * 25
24 2.8 1.9
23.4 19.3 ** 22.2
<.001
82.9 85.5 * 7.1
25 5.3 rE 3.0
14.6 9.2 FrE 19.9
.008
58.2 62.9 HrE 52.0
38.4 335 *x 43.6
34 35 4.3
<.001
20.6 15.8 rE 239
20.1 19.7 24.0
19.6 21.8 20.9
19.4 23.1 * 16.8
20.2 19.7 14.3
208
17.3 16.2 17.7
22.4 217 215
36.2 39.6 41.4
24.1 22.5 19.4

<.001
10.7 73 6.7 *
21.6 24.9 16.1 Ak
20.9 26.5 271 *
20.6 24.8 28.8 **
20.2 16.4 213 **
<.001
49.8 56.9 67.4 rE
235 14.0 7.5 Frk
3.6 3.7 1.7 FrE
23 26 1.6
20.8 22.8 217
<.001
75.9 83.4 88.9 Frx
3.2 31 2.3
20.9 135 8.8 FrE
<.001
50.4 58.8 68.0 HrE
45.9 37.8 29.0 HrE
38 34 3.0
<.001
24.8 19.7 16.2 FrE
241 20.2 15.6 **
20.2 19.9 211
16.1 20.2 222 *
14.7 20.0 24.8 FrE
124
15.3 16.8 20.1
22.0 22.2 23.4
40.0 36.9 34.8
22.7 24.1 217

TABLE 2—Continued
Age, ¥, %
15-19 75
20-24 24.2
25-29 26.2
30-34 25.0
>35 171
Race/ethnicity, %
White (non-Hispanic) 57.4
Black (non-Hispanic) 14.1
Asian/Pacific Islander (non-Hispanic) 35
Other (non-Hispanic) 25
Hispanic 22.6
Marital status at delivery, %
Married or living with partner 83.4
Separated/divorced/widowed 31
Never married 13.5
Health insurance status, %
Private only 59.1
Any public 374
None 34
Socioeconomic status, %
First quintile (lowest) 19.7
Second quintile 20.0
Third quintile 20.1
Fourth quintile 20.2
Fifth quintile (highest) 20.1
Region of residence, %
Northeast 171
Midwest 22.3
South 36.9
West 23.8
hParity of the mother not including her most recent live birth.
*P<.05; **P<.01; ***P<.001.

Sensitivity Analyses

The association between PSLEs and birth
weight varied by the timing of exposure, such
that PSLEs that occurred 1 year or more prior
to conception increased the odds of having
a very LBW baby (AOR=1.31; 95% CI=
1.07, 1.61), whereas PSLEs within 1 year prior
to conception increased the odds of having
a high birth weight baby (AOR =1.50; 95%
CI=1.02, 2.20), but not a LBW or very LBW
baby. Women who experienced PSLEs at an
unknown time prior to conception had
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Note. BMI = body mass index; SGA = small for gestational age. Data are weighted percentages or means with standard deviations (SDs). National Center for Education Statistics rounding rules
applied to unweighted numbers; unweighted subgroup numbers may not add to the total because of rounding error.
?Birth weight defined as very low (< 1500 g), low (1500-2499 g), normal (2500-3999 ), or high (= 4000 g).

increased odds of having a very LBW (AOR =
2.50; 95% CI=1.72, 3.63) or LBW baby
(AOR =1.83; 95% CI=1.24, 2.68; data
available upon request).

DISCUSSION

This was the first population-based study, to
our knowledge, to investigate the relationship
between PSLEs and infant birth weight in the
United States. Our findings indicate that
mothers who experienced any PSLE were

more likely to give birth to a very LBW infant.
Furthermore, there was a reduction in infant
birth weight for each additional PSLE, sug-
gesting that the effect of exposure to PSLEs
might accumulate over a woman’s life course to
increase her risk of having a lower birth weight
infant. These novel findings are discussed in
this section with respect to their implications
for research, policy, and practice.

We know of only 3 other studies that
examined the impact of stress or stressors prior

to pregnancy on infant birth weight.!>%72®
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TABLE 3—Staged Multinomial Logistic Regression Predicting Very Low and Low Birth
Weight: US Early Childhood Longitudinal Study, Birth Cohort, 2001

Model 2, AOR (95% CI)

Very Low Birth Low Birth Very Low Birth Low Birth
Variable Weight” Weight® Weight” Weight®
Stressful life events prior to conception
None (Ref) 1.00 1.00 1.00 1.00
Any 1.44 (1.17, 1.76)  1.17 (0.93, 1.47) 1.38 (1.13, 1.69) 1.14 (0.91, 1.43)
Stressful life events during pregnancy
None (Ref) 1.00 1.00 1.00 1.00
Any 1.05 (0.69, 1.60) 1.40 (0.95, 2.07) 1.04 (0.67, 1.64) 1.36 (0.91, 2.04)
Pregnancy complications
None (Ref) 1.00 1.00
Any 4.84 (4.09, 5.74)  3.00 (2.4, 3.70)

Viersus normal birth weight.

Notably, Khashan et al.'® demonstrated that
Danish women who reported the death or
serious illness of a relative within the 6 months
prior to or during pregnancy had lower birth
weight infants. However, that study did not
examine the independent effect of events prior
to pregnancy controlling for events during
pregnancy; rather, these periods were exam-
ined as mutually exclusive categories compared
with an unexposed group. Specifically, women
were recorded as having a stressful life event (1)
during the first trimester, (2) before pregnancy,
(3) during the second trimester, or (4) during
the third trimester. Women who experienced
a stressful life event in more than 1 time period
were categorized into 1 of these groups based
on this a priori hierarchy. Although these
studies provide compelling evidence for the
significant role of PSLEs in predicting LBW, to
our knowledge, we are the first to investigate the
independent effects of events prior to concep-
tion and during pregnancy, which allowed us to
isolate the effects of these stressors at these
different time periods. Importantly, we found
that the relationship between PSLEs and very
LBW remained significant even after accounting
for events during pregnancy.

Additionally, we found evidence that the
accumulation of exposure to PSLEs might
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Note. AOR = adjusted odds ratio; Cl = confidence interval. Models also control for maternal chronic conditions, having a prior
preterm or small-for-gestational-age baby, prepregnancy body mass index, initiation of prenatal care, plurality, parity,
maternal age, maternal race/ethnicity, marital status at birth, health insurance coverage, socioeconomic status, and region
of residence. All models account for complex sampling design of the Early Childhood Longitudinal Study, Birth Cohort. Full
regression models are available as a supplement to the online version of this article at http://www.ajph.org.

increase women'’s risk for having lower birth
weight babies. In turn, these infants might be
set on an adverse health trajectory, with
greater risks for morbidity and mortality
over their life course.>*2973* Future work
examining stressors prior to and during preg-
nancy is needed to confirm our findings and
determine the independent, cumulative, or
interactive roles of PSLEs on obstetric out-
comes.

Our findings also suggest that the type and
timing of exposure to PSLEs exerted differen-
tial effects on birth weight. Previous research
has focused on a relatively narrow time
window preceding pregnancy (e.g., up to
17 months) and has found significant associa-
tions with poor birth outcomes.>>=37 Our
findings, which examined a larger time win-
dow prior to pregnancy, suggest that the
experience of stressful life events throughout
a woman’s life span might exert lasting effects
on her reproductive health and obstetric out-
comes. Furthermore, the effect of events that
occurred 1 year or more prior to conception
had a stronger association with very LBW
than did events that occurred within a year
prior to conception. Interestingly, Precht
et al.*® found that events occurring 12 to 17
months prior to pregnancy were not

associated with having a SGA infant, although
this subgroup was small. Future research
should strive to extend the exposure window
when investigating the antecedents of adverse
obstetric outcomes to confirm the findings
from the present study and to better under-
stand how the timing of events might influence
birth outcomes.

By contrast, exposure to events occurring
within a year prior to conception was associ-
ated with an increased risk for high birth
weight. It is possible that the effects of stressors
acted through different physiological or be-
havioral pathways depending on the time
period, and therefore, influenced birth out-
comes differentially. For example, PSLEs and
subsequent psychological stress occurring
within a year prior to conception might have
contributed to changes in diet that led to higher
prepregnancy BMI >3 a known risk factor for
high birth weight.*>*' Future epidemiological
and basic research will be needed to fully
understand these relationships.

PSLEs with unknown timing were primarily
composed of women who had lost a child or
experienced fertility problems. These events
might be particularly traumatic for women,
which might explain the strong association,
irrespective of timing. However, it is also
possible that genetic factors could explain
this relationship, especially if the death of
a previous child occurred during the neo-
natal or early infancy periods. Although
additional research is needed, our results
suggest that stressful life events that occurr
across a women’s life course, and potentially
1 year or more before conception, might
have a lasting effect on women’s obstetric
health.

Several mechanisms might explain the re-
lationship between PSLEs and very LBW.
Theory suggests that stress affects obstetric
outcomes when environmental stimuli (e.g.,
PSLEs) overwhelm an individual’s coping re-
sources,*? leading to subsequent physiological
and behavioral responses.'®*3** Maternal
stress contributes to neuroendocrine, immune
and inflammatory processes that are associated
with poor birth outcomes'®**; moreover,
women exposed to stressors might be more
likely to engage in negative health behaviors
known to affect infant birth weight.*> Although
our study only examined PSLEs and not other
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domains of the stress process, exposures to
PSLEs might activate the stress process and
trigger negative physiological responses. If such
physiological consequences persist throughout
a woman’s life or increase her vulnerability to
future stressors, then PSLEs might be far more
influential in affecting obstetric outcomes than
events occurring only during pregnancy, when
there may be less time to elicit substantial
physiological costs.'” As such, the preconception
period might be a crucial time for interventions
to improve birth outcomes.

Limitations

Several potential limitations should be con-
sidered when interpreting our results. First,
children who died before 9 months of age were
not eligible to participate in the ECLS-B. Our
study therefore likely excluded the children
with the worst birth outcomes, which was
a potential survival bias leading to conservative
estimates of the effect of PSLEs on infant birth
weight.46 Second, the data were collected
approximately 9 months postpartum and might
be subject to recall bias. Specifically, if events
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were systematically underreported by mothers
of very LBW and LBW infants, or mothers of
normal birth weight infants, our findings could
be biased toward or away from the null, re-
spectively. In addition, birth certificate data
might have been underreported or incorrectly
reported some information (e.g., pregnancy
complications).® However, underreporting these
data would lead to conservative estimates. Sim-
ilarly, we relied on self-reported data for factors
like prepregnancy BMI, which might have bi-
ased our estimates in an unknown direction.
ECLS-B collected limited data on stressful
life events and might not have comprehen-
sively captured the spectrum of stressors some
women experience.*”~*' Failing to capture
additional events (including adverse childhood
experiences) might have resulted in misclassi-
fication. Although there is a rich literature on
adverse childhood experiences and adult out-
comes,*? only 1 study has investigated the
relationship between adverse childhood expe-
riences and reproductive outcomes.>* Clearly,
more research into the nexus of adverse child-
hood experiences and women’s reproductive

health is warranted. Moreover, the number of
individuals who endorsed specific events was
small; therefore, we were unable to conduct
analyses examining the independent effect of
each type of event on infant birth weight.
Furthermore, some of these events were mu-
tually exclusive (i.e., could only happen before
or during pregnancy), and future work should
examine a broader spectrum of stressors and
daily stress in order to confirm and better
understand our findings.

To date, the majority of research and policy
efforts to improve birth outcomes have focused
on identifying and monitoring maternal risk
factors during pregnancy. However, interven-
tions that solely address prenatal risk factors
inadequately account for the broader, contex-
tual, and life course factors that influence
women’s risk for adverse obstetric outcomes.
Increasing evidence demonstrates that inter-
ventions administered prior to pregnancy
improve birth outcomes,>* and recent recom-
mendations from the Maternal and Child Health
Bureau, Institutes of Medicine, Centers for
Disease Control and Prevention, and Healthy
People 2020 have focused on improving
women’s health during this critical preconception
period.*>%-57 Our findings provide empirical
evidence to support these calls to action.

This work has implications for practice,
policy, and future research. First, our findings
suggest that it might be important to shift the
clinical paradigm upstream to the preconcep-
tion period. This work supports efforts to
deliver preconception care that encompass
reproductive awareness, risk screening and
counseling, and health care for families®® in an
effort to improve maternal and child health.
Second, research should determine whether
screening for these PSLESs in the clinical setting
identifies women at risk for very LBW.

Third, interventions that focus on reducing the
deleterious effects of stressors, such as those
that promote coping skills, build resiliency
and increase social support, might be an im-
portant way to improve infant birth weight.
Finally, although preconception care is a top
priority, there is also a valuable opportunity
during early pregnancy to identify high-risk
women (i.e., those with a history of PSLEs) to
ensure that supportive interventions can be
put in place to decrease the risk of poor birth
outcomes.

Witt et al. | Peer Reviewed | Research and Practice | S87



Conclusions

Our population-based findings indicate that
exposure to any PSLE increased a woman'’s risk
of having a very LBW infant. Furthermore,
the accumulation of PSLEs significantly con-
tributed to decreasing infant birth weight.
This suggests that PSLEs, especially the
accumulation of multiple PSLEs, might have
a physiological impact on women with
far-reaching implications for their obstetric
health. Clinical, programmatic, and policy in-
terventions might need to shift their focus to
addressing stressful life events prior
to conception, especially for reproductive-aged
women, to improve birth outcomes and the
health trajectories of their children. m
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