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Abstract

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 knowledge 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.

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.2-> 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
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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 pregnancy is an important contributor to LBW.8-14
Furthermore, Danish population-based evidence suggests that exposure to stressors before
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.1® This finding empirically supports
theoretical literature that suggests that the accumulation of stress across the life course
results in increased allostatic load or “weathering,” leading to a decline in reproductive
health.16:17 Other studies have linked affective states (e.g., depression), which has been
hypothesized to be the result of acute or chronic stress,® during pregnancy to reduced fetal
growth and birth weight.1® Moreover, poor preconception mental health has been associated
with an increased risk of LBW among a nationally representative cohort of US women and
their babies.29 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 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 interventions to improve birth outcomes.

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 oversampling
of children from minority groups, twins, and children born very LBW and LBW.2! 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.22 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 Education, National Center for Education Statistics. In accordance
with National Center for Education Statistics guidelines, all reported un-weighted sample
sizes were rounded to the nearest 50.21

Participants were eligible for this study if the main survey respondent was the infant’s
biological mother (n = 10 550); 450 records missing birth certificate data were subsequently
excluded. ECLS-B included individual records for each child within twin pairs identified
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.
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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 interviews, and
parental self-administered questionnaires.

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
information from the birth certificate on the length of gestation and the infant’s date of birth.
Women were coded as having experienced a PSLE if they indicated that 1 or more of the
following events occurred prior to conception:

1. death of the respondent’s mother,
death of the respondent’s father,
death of a previous live born child,
divorce,

separation from partner,

© o A~ W N

death of a spouse, or
7. fertility problems.

Al of these experiences were considered stressful life events in previous research.23-26
Death of a previous live born child was collected from the birth certificate and was assumed
to have occurred prior to conception. 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.

Prenatal health and stress—Birth certificate data determined if women had
experienced any of the following pregnancy complications: anemia, diabetes, (oligo)
hydramnios, hypertension during pregnancy, eclampsia, incompetent 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 identified whether women had previously given birth to a preterm or
small-for-gestational age (SGA) infant and women with chronic conditions, including
cardiac disease, lung disease, genital herpes, hemoglobinopathy, chronic hypertension, 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? [normal]; 25-29.9 kg/m? [overweight]; = 30 kg/m? [obese];
and unknown).” In addition, we evaluated 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,
primiparous, 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:
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death of the respondent’s mother,
death of the respondent’s father,
divorce,

separation from partner, or
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death of a spouse.

Maternal sociodemographic factors—We examined the following maternal
sociodemographic 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),2”
and socioeconomic status. Socioeconomic status was defined using a 5-category composite
index (quintiles) generated by the National Center for Education Statistics that incorporated

1. father’s or male guardian’s education,

2. mother’s or female guardian’s education,

3. father’s or male guardian’s occupation,

4. 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 nonresponse.

Summary statistics were generated to describe sample characteristics; the 32 test was used to
determine significant differences in sociodemographic characteristics between women who
did and did not experience 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, initiation 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 complications. Adjusted
odds ratios (AORs) and 95% confidence intervals (Cls) comparing birth weight statuses of
infants born to women exposed and not exposed to PSLEs were estimated from these
multivariable 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 supplement 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
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transformed) and the count of PSLEs, adjusting for the previously mentioned 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 (i.e., 0, 1, 2, and = 3) to generate mean
predicted birth weights depicted in Figure 1.

Sensitivity analyses examined the effect of exposure to PSLESs 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.

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 also older and more likely to be privately insured than
were women who did not report PSLES. Compared with women who did not report PSLEs,
women who reported PSLES were less likely to be never married, Hispanic, of low
socioeconomic 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 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 independently 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 independently 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 maternal and family sociodemographic and health
characteristics (data available as a supplement to the online version of this article at http://
www.ajph.org).
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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).

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 increased odds of having a very LBW (AOR = 2.50;
95% Cl = 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,
suggesting that the effect of exposure to PSLESs 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.1527.28 Notably, Khashan et al.1> 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 examined 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
conception 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 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.2429-34 Fyture work examining stressors prior to and during pregnancy is needed to
confirm our findings and determine the independent, cumulative, or interactive roles of
PSLEs on obstetric outcomes.

Our findings also suggest that the type and timing of exposure to PSLEs exerted differential
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 associations with
poor birth outcomes.19:35-37 Our findings, which examined a larger time window 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 outcomes.
Furthermore, the effect of events that occurred 1 year or more prior to conception had a
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stronger association with very LBW than did events that occurred within a year prior to
conception. Interestingly, Precht et al.36 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 understand how the timing of events might influence birth outcomes.

By contrast, exposure to events occurring within a year prior to conception was associated
with an increased risk for high birth weight. It is possible that the effects of stressors acted
through different physiological or behavioral pathways depending on the time period, and
therefore, influenced birth outcomes 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,38:39 a known risk factor for high birth
weight.#041 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 neonatal 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 relationship between PSLEs and very LBW. Theory
suggests that stress affects obstetric outcomes when environmental stimuli (e.g., PSLES)
overwhelm an individual’s coping resources,*2 leading to subsequent physiological and
behavioral responses.18:43:44 Maternal stress contributes to neuroendocrine, immune and
inflammatory processes that are associated with poor birth outcomes!®44: 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 PSLESs and not other
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.1” As
such, the preconception period might be a crucial time for interventions to improve birth
outcomes.

Several potential limitations should be considered 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.*6 Second, the data were collected approximately 9 months postpartum and
might be subject to recall bias. Specifically, if events 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, respectively. In addition, birth
certificate data might have been underreported or incorrectly reported some information
(e.g., pregnancy complications).6 However, underreporting these data would lead to
conservative estimates. Similarly, we relied on self-reported data for factors like
prepregnancy BMI, which might have biased our estimates in an unknown direction.
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ECLS-B collected limited data on stressful life events and might not have comprehensively
captured the spectrum of stressors some women experience.*’-51 Failing to capture
additional events (including adverse childhood experiences) might have resulted in
misclassification. Although there is a rich literature on adverse childhood experiences and
adult outcomes,®2 only 1 study has investigated the relationship between adverse childhood
experiences and reproductive outcomes.>3 Clearly, more research into the nexus of adverse
childhood 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 mutually 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,
interventions that solely address prenatal risk factors inadequately account for the broader,
contextual, and life course factors that influence women’s risk for adverse obstetric
outcomes. Increasing evidence demonstrates that interventions administered prior to
pregnancy improve birth outcomes,®* and recent recommendations 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
pre-conception period.#2:55-57 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
preconception period. This work supports efforts to deliver preconception care that
encompasses 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 important 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.

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 PSLESs significantly
contributed 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
interventions 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.
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FIGURE 1. Mean predicted birth weight by stressful life events prior to conception (PSLES):
Early Childhood L ongitudinal Study, Birth Cohort, 2001
Note. The solid line represents the relationship between mean predicted birth weight as a

function of PSLEs. The dashed lines represent the 95% confidence interval (CI) for the

mean predicted birth weight; calculated standard errors of the prediction were used to

generate the Cls. The inset table displays the mean values and 95% Cls for each point, in

addition to the difference in means (i.e., mean reduction) compared with the mean for

women with no PSLEs; analysis of variance was performed to generate the mean reduction
and 95% Cls for predicted birth weight. Each mean is statistically significantly different

from all other means at P < .01.
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TABLE 1

Type and Timing of Stressful Life Events Prior to Conception (PSLES): Early Childhood Longitudinal Study-
Birth Cohort, 2001

Variable %
PSLEs

None 80.3

Any 19.7

1 17.3

2 2.2

23 0.2

Typesof PSLEs

Experienced fertility problems

Never 99.6

Ever 0.4
Death of mother

No, not prior to conception ~ 97.2

Yes, prior to conception 2.8
Death of father

No, not prior to conception  94.4

Yes, prior to conception 5.6
Experienced death of a child

Never 98.8

Ever 1.2
Divorced prior to conception

No, not prior to conception  89.6

Yes, prior to conception 104
Separated prior to conception

No, not prior to conception ~ 98.3

Yes, prior to conception 1.7
Widowed prior to conception

No, not prior to conception ~ 99.8

Yes, prior to conception 0.2

Timing of PSLEs

Unknown timing prior to conception®
None 98.1
Any 19

Within 1y prior to conceptionb
None 95.7
Any 4.3
=1y priorto conceptionb
None 85.1
Any 14.9
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Note. Data are weighted percentages. Total (weighted) n = 3 774 441, total (unweighted) n = 9350. National Center for Education Statistics
rounding rules applied to unweighted numbers.

a . . . . . - .
Stressful life events for which an exact event date was not available, including fertility problems or death of a child.

Stressful life events for which an exact event date was available, including death of mother or father, divorce, marital separation, or widowed.

Am J Public Health. Author manuscript; available in PMC 2015 February 01.



Page 15

Witt et al.

G'8¢g 9'05 0'€s 9Ty Loy A} S 672581
€T e TG 79 g€ €€ €€ G'8T >
100" > 69" % ‘zw/B ‘INg Aoueubaidaid

90 60 €€ TY 0 80 0T SO
'66 1'66 L'96 6'G6 0'86 766 0'66 ON
100" > 700" > % VS 40 Wwialald ulog pjiyd Jotd
ST G6T G0e 00r v'ze 102 902 Auy
G'8L 508 5’69 009 9L 6'6L 7'6L 8UON
100" > 860’ 9 ‘SUONIPUOD J1UOIYD [eusleN
9€T 12T 6'6C a7 ¥'ST 1€l 9€T Auy
'98 6'.8 T0L G'LS 9v8 6'98 7'98 8UON
100 > 920° 9 ‘suonedljdwod Aoueubald
8¢ 8G 78 59 (34 z9 8'G Auy
7'96 6 816 G'€6 0'96 8'€6 76 8UON
100 > T00° 9% ‘Aoueubaid Burinp sJUsAa 41| |NJSSaNS
100> (S7'0) 220 (er0)Teo (980)6c0 (16T)9€0 7T00°> (80 eTT  (-)oo0  (87°0) 220 (as) ueaiy
T'€C 6'8T 6'€C L'8C L'6T % ‘Auy
6'9L T'18 T9. €TL €08 % ‘8UON
100" > $31Sd
S1033e} 3111931500 pue S8 1S
96TV 4433 992¢ 9207 €L€e €L €€ ueIpsy
(v0z) 0Ley  (cee) veee  (86E) 06TC  (828) 10T (159) 91€e  (995) Leee  (e85) egee (as) ueaiy
100" > 102 (6) Bram yuig
059 0059 0021 000T 06T 0S¢ 056 (peyyBramun) ey
§'6 1'€8 e 28 L6T €08 00T %
G8009€  €T909TE  /8680C GG/ ¥y 188¥Y.  ¥SG620€  ThyvLLE (peryBram) reroL
d UbIH [ew JoN Mo Mo ARA d Auy BUON felo L a|qelre\
eSNIeIS IYBB M U119 1Ueju] s315d

NIH-PA Author Manuscript

¢3714avl

NIH-PA Author Manuscript

T00Z ‘Moyo) yuig-Apms

[eutpn)Buo pooypiyD Ajre3 :snyexs 1ybIapn yuig ueju] pue (s371Sd) uondaouo) 03 J01d SIUSAT 8417 [ngssangs [eulsre Ag sonsiels aanduasaQ

NIH-PA Author Manuscript

Am J Public Health. Author manuscript; available in PMC 2015 February 01.



Page 16

Witt et al.

€c T ze 0€ € g T€¢ POMOPIY/P3IIOAIP/paYeledas
6'88 '€8 6'GL TLL * 6’68 6'28 7'€8 Jauped ynm Buial] Jo parein
700" > 100" > % ‘(UM1q Je) snels [enelN
LTZ 8¢ 80z zee xx €67 7'€C 92e oluedsiH
91 9T € 6T 8 v'e ¥4 BYOo
LT L'e 9€ §Z x o€ 9€ Ge (o1uedsIH-uoU) Japue|s| y1oRd/URISY
xxx G 0vT gee G/ 9€T A4 YT (o1uedsiH-uou) >oelg
7’19 6'9S 867 6'SY xx €19 7’95 v'LS (o1uedsiH-uou) snym
700" > 100 % ‘Adrupa/aoey
xx €Te 9T zoz €L 1273 621 1.1 Ge<
x 8'8¢ 8¢ 9'0C 8'9¢ T°0€ L'€T 0'Ge 7€-0€
* T2 G592z 6°0C 0ce xx L'ee T2 79C 62-G¢
T9T 672 9.2 0'6e N v'LT Tre ¥2-0¢
* L'9 €L L0T 6'8 €T 0'6 G'L 6T-GT
100" > 700" > % ‘A ‘aby
s103108e} 21yde JHowspoIdos [eu ore N
x €0¢ 0'9¢ L'9g €8¢ 9Ty 8'cc §'9C snosediynin
29 62 e L'Se 8'€e 92 8z snosedewtid
gee Ty 09 0’9y 3 24 L'y Loy snosedijinN
100" > 100> % qfitied
00 60 g€l 181 g€ €T LT aldninn
0'00T 1'66 798 €18 596 L'86 €86 uo|bus
700" > 100" > % ‘10 U3IP]1Yd 4O 'ON
xx 00 €0 60 8T S0 €0 €0 a1ed [ejeuald 8A18991 Jou pIQ
L'E 1% 9 474 L'E 1374 474 J81S8WLI) PJIY) JO Ppu0oIsSs B} U]
* €96 9'G6 0'€6 06 8'G6 §'56 G'G6 J81s3WL 1811 3y} U]
T00> e o ‘a1ed [eyeus.d Jo uoneniu|
8'€ €T ze 8¢ 90T G ST umouun
7'9C 6'9T 6'9T gee L'6T 7'LT 6'LT 0£2
* T0€ 892 81e 4 912 992 892 6'62-5¢
d ubiH [ewoN MO MmoTABA d Auy BUON [e1oL a|qelrep
eSNIeIS JUbB M Ulig Jueju| S371Sd

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Public Health. Author manuscript; available in PMC 2015 February 01.



Page 17

Witt et al.

‘700" >d
M

*¥

‘10 >d
M

X

50" >d
M

“Y1Ig 8A1] JUsdaJ Is0W Jay Buipnjour 1ou Jsylow sy} Jo Aiied

q

*(6 0007 2) uby Jo ‘(6 666€-0052) rewou (6 66%2-005T) Mo] (B 00ST >) moj A1aA se paunyep yBram g,

*10448 BuIpuno. Jo asneasaq 2101 8y} 0} ppe Jou Aew siaqwinu dnolBgns paryBramun ‘sisquinu payyBiamun
0} pat|dde sajni Buipunos SONSHELIS UOIIEINPT 10} JBIUD [RUONEN “(SAS) SUOIRIASP pIepuUERlS UMM sueaw 1o sabejusalad paiybiam aie ereq afe jeuonelsab 1oy |[ews = YOS ‘xapul ssew Apoq = [|NF ©I0N

LT 24 L'z 7’61 5 44 8'€C 19
8'e 6'9€ 00 7'y 9'6€ z9€e 6'9¢ yinos
7'€C [A44 0'cC §TC LT v'ee € 1SIMPIN
4 89T €GT LT z9t €L1 TLT 1sesyLION

i7AN 80¢" % .wo:mv_mm._ Jo :o_mmm
xxx 274 00T LT €T L'6T zoe 102 (3s3ub1y) s1nuInb yy4
* e 0T 79T 89T x T'€C 7’61 (A4 ajnuinb yuno
TTC 6'6T z0z 602 8¢ 96T T0C ajnuinb payL
xx 9'GT (A4 T (74 L'6T 10T 00T a|nuInb puodes
xxx z9T L'6T 8 6'€Z wxx 8'sT 902 L'6T (3samoy) apnuinb 3si14

T00" > T00 > 0% ‘SNJeIS JIWOU0IR01I0S

0€ '€ 8¢ €Y g€ '€ '€ 3UON
0'6C 8¢ 6'GY 9y xx Gee 7'8€ v'l€ aland Auy
0'89 8'85 705 028 629 285 165 AluQ erenLd
TOO > 800° 05 ‘Snyels aduelinsul yijesH
8'8 GET 6°0C 66T 76 YT GeT paLLeW JeAeN
d ubiH few oN MO MmoTABA d Auy SUON [e10L a|qelrep
SIS DB M yilig Jueyu| s37Sd

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Public Health. Author manuscript; available in PMC 2015 February 01.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Witt et al.

TABLE 3

Staged Multinomial Logistic Regression Predicting Very Low and Low Birth Weight: Early Childhood

Longitudinal Study-Birth Cohort, 2001

Model 1, AOR (95% CI) Model 2, AOR (95% CI)

Variable Very Low Birth Weight?  Low Birth Weight®  Very Low Birth Weight?  Low Birth Weight2
PSLEs

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 (2.44, 3.70)

Page 18

Note. AOR = adjusted odds ratio; Cl = confidence interval; PSLEs = stressful life events prior to conception. 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.

a\/ersus normal birth weight.
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