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Abstract
Pregnancy complications and poor birth outcomes can affect the survival and long-term health of
children. The preconception period represents an opportunity to intervene and improve outcomes;
however little is known about women’s mental health prior to pregnancy as a predictor of such
outcomes. We sought to determine if and to what extent women’s preconception mental health
status impacted subsequent pregnancy complications, non-live birth, and birth weight using a
nationally representative, population-based sample. We used pooled 1996-2006 data from the
nationally-representative Medical Expenditure Panel Survey (MEPS). Poor preconception mental
health was defined as women’s global mental health rating of “fair” or “poor” before conception.
Logistic regression was used to assess the association between preconception mental health and
pregnancy complications, non-live birth, and having a low birth weight baby within the follow up
period. Poor preconception mental health was associated with increased odds of experiencing any
pregnancy complication (AOR 1.40, 95% CI: 1.02-1.92), having a non-live birth (AOR 1.48, 95%
CI: 0.96-2.27), and having a low birth weight baby (AOR 1.99, 95% CI: 1.00-3.98), all controlling
for maternal age, race/ethnicity, marital status, education, health insurance status, income, and
number of children in the household. Significant racial and ethnic disparities exist for pregnancy
complications and non-live births, but not for low birth weight. Women’s preconception mental
health is a modifiable risk factor that stands to reduce the incidence of adverse pregnancy
complications and birth outcomes.
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INTRODUCTION
Pregnancy complications and poor birth outcomes are serious global public health problems,
causing substantial morbidity and mortality for mothers and their children. In the United
States, obstetric outcomes, such as low birth weight (LBW;\2,500 g) and pregnancy
complications, account for over 40% of all infant deaths [1] and have caused significant
increases in childhood morbidity in recent years [2,3]. Because many risk factors for adverse
obstetric outcomes can be identified and managed prior to pregnancy, recent
recommendations have focused on improving women’s health during this critical
preconception period [4].

Mounting evidence suggests a relationship between poor antepartum mental health and
adverse obstetric outcomes [5,6]. However, there is a dearth of research examining the
effects of mental health prior to pregnancy and subsequent obstetric outcomes [7-10]. Some
evidence indicates that preconception mental health problems may be related to preterm
birth [11] and pregnancy loss [12], whereas other studies have reported no association
[13,14]. These conflicting results may be due to differences in study samples and the
measurements of poor preconception mental health.

The purpose of this study was to determine if and to what extent women’s preconception
mental health status impacted subsequent adverse maternal and pregnancy outcomes in a
nationally representative, population-based sample of women. We hypothesized that
preconception mental health would be significantly associated with pregnancy
complications, having an outcome other than a live birth, and having a LBW baby. To our
knowledge, our study is the first to examine the relationship between preconception mental
health and multiple adverse maternal and pregnancy outcomes using nationally
representative data.

As seen in Fig. 1, our research draws upon Misra and colleagues’ [15] framework of
perinatal health combining a life course developmental perspective [16,17] with a model of
health determinants [18]. The integration of these theories emphasizes several key processes
that inform our research questions and hypotheses. First, the perinatal framework posits that
perinatal health and associated outcomes are influenced by cumulative effects of events
across the lifespan and intergenerational effects. Second, multiple determinants and their
interactions likely influence obstetric outcomes. Central to this framework is the idea that
key health determinants prior to pregnancy have an important impact on obstetric outcomes.
In our model we posit that distal determinants (including genetic, physical environment,
social environment, and life events) can impact outcomes both directly and through more
proximal preconception determinants including behavior, physiology, and perceived mental
health. Based on these theories, our model illustrates that poor preconception mental health
may increase the risk for pregnancy complications, having an outcome other than a live birth
or a LBW baby, while accounting for individual-level risk factors.

METHODS
Data

Data are from the household component (HC) of the 1996-2006 Medical Expenditure Panel
Survey (MEPS), which collects information about medical conditions, health status,
healthcare use, and expenditures. MEPS has an overlapping panel design, gathering
information through five rounds of data collection over a two and a half year period,
yielding a nationally representative sample of the civilian, non-institutionalized population
of the U.S., with oversampling for blacks and Hispanics. Detailed methodology and a
description of the MEPS data are available at http://www.meps.ahrq.gov/mepsweb/.
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Additional data specific to pregnancy were obtained in each round if a woman in the
household was pregnant (Pregnancy Detail Files). Because the pregnancy data are not
publicly available, the Agency for Healthcare Research and Quality Data Center created a
custom data set linking pregnancy data to the HC.

Sample
The outcomes of this analysis were staged across the course of a women’s pregnancy; thus,
each outcome employed distinct exclusion criteria. Final samples included 3,373, 2,671, and
2,108 women to examine pregnancy complications, having an outcome other than a live
birth (hereafter, non-live birth), and birth weight, respectively.

Women with singleton pregnancies included in the eleven panels of the Pregnancy Detail
Files who had a non-zero person weight, preconception, antepartum, and complete covariate
data were eligible for this analysis (n=3,933). Only one pregnancy per woman was included
in the analyses. If a woman had more than one eligible pregnancy based on the previous
inclusion criteria (n=452), a random number generator was used to randomly select a single
pregnancy for inclusion in the analysis.

The final sample for the pregnancy complications analysis included 3,373 women who had a
live birth or were still pregnant, excluding women with outcomes other than a live birth
(n=534) and women with missing information on complications (n=26).

The final sample for the non-live birth analysis included only women with a birth outcome
during the MEPS period, leaving 2,671 women for the analysis. Women were excluded if
they were still pregnant during the MEPS period (n=1,160) or if they terminated their
pregnancy by an abortion (n=102). Analysis including women who terminated pregnancies
by an abortion are included in Appendix 1 (n=2,773).

The final sample for birth weight included 2,108 women. Women were excluded from these
analyses if they had an outcomes other than a live birth (n=534), were still pregnant
(n=1,160), or had missing information on their child’s birth weight (n=131).

Variables
Outcome Variables
Pregnancy Complications: To ascertain pregnancy complications, respondents were asked:
“Looking at this card, which of these complications, if any, did (PERSON) experience
during this pregnancy?” The responses included the following categories: (1) high blood
pressure, toxemia, pre-eclampsia, or eclampsia; (2) anemia; (3) diabetes, gestational
diabetes, or high blood sugar; (4) low lying placenta (placenta previa); (5) vaginal bleeding;
(6) premature labor; or (7) none of these complications. Small sample sizes prohibited an
examination of individual complications. Therefore a woman was considered to have a
pregnancy complication if she indicated any one of the conditions (categories 1-6) during
her pregnancy. A sensitivity analysis revealed no changes to our results when we considered
the largest category of complications (high blood pressure, toxemia, pre-eclampsia, or
eclampsia) versus: (1) any other complication (including: anemia, diabetes, gestational
diabetes, high blood sugar, low lying placenta (placenta previa), vaginal bleeding, and
premature labor); and (2) no complications.

Non-live Birth: To determine if the pregnancy resulted in an outcome other than a live birth
respondents were asked: “Did (PERSON)’s {most recent pregnancy/next most recent
pregnancy/pregnancy that we talked about last time} end in a live birth?” Respondents who
reported that the pregnancy ended in a miscarriage or stillbirth were categorized as having a
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“non-live birth.” Women who reported that their pregnancy ended in an abortion were
included in the non-live birth category in a sensitivity analysis (Appendix 1).

Birth weight: To determine birth weight women were asked: “How much did the baby
weigh at birth?” Infant birth weight was categorized as LBW (<2,500 g), normal birth
weight (NBW; 2,500-3,999 g), and high birth weight (HBW; >4,000 g in accordance with
the CDC definition [19]).

Primary Predictor Variable—Self-reported mental health conditions and subjective
measures of mental health status have been associated with mental health morbidity [20,21].
As this study examined the experience of poor preconception mental health, rather than
diagnosis of a mental health condition, women were categorized as having poor
preconception mental health only if they self-reported a global mental health rating of “fair”
or “poor” when asked: “In general, would you say that your mental health is excellent, very
good, good, fair, or poor?” [22] in any round prior to rounds in which they reported being
pregnant. Women who self-reported a mental health condition of anxiety or depression but
who did not report being symptomatic (poor global mental health rating) were not classified
as having poor preconception mental health to prevent misclassification bias. The
preconception period for which women could report poor mental health was between less
than one and 18 months in length.

Race and ethnicity were examined in this study because of the well-documented association
between race and birth outcomes [23]. Maternal race/ethnicity was determined by self-report
based on standard options provided by the MEPS. We collapsed the MEPS race/ethnicity
options into four mutually exclusive categories: white (non-Hispanic), black (non-Hispanic),
other (non-Hispanic), and Hispanic. Other maternal and family sociodemographic variables
included age (measured in the first year of the MEPS), education, marital/partner status,
health insurance status (4 categories: private, 2 years of private insurance; public, 2 years of
public insurance or 1 year of public insurance and 1 year of private insurance but
continuously insured; partial, intermittent insurance coverage; and no insurance), family
income as a percentage of the federal poverty level (FPL), and the number of children in the
household (specifically, the number of children under 5 years of age and the number of
children 5 to 17 years of age living in the household or family unit). All variables are
comprised of mutually exclusive and exhaustive categories.

Analyses
Univariate comparisons for categorical sociodemographic and mental health variables were
performed using Chi-squared analyses. Multivariable logistic regression models were
developed to examine obstetric outcomes by preconception mental health status controlling
for maternal race/ethnicity, age, marital status, education, health insurance status, income,
and the number of children in the household. A variable for pregnancy complications was
included in the model for birth weight because of the increased risk of LBW outcomes for
women who experience pregnancy complications [13,24]. Adjusted odds ratios (AORs) and
95% confidence intervals (CIs) comparing obstetric outcomes for women in poor
preconception mental health with women in good preconception mental health were
estimated from the multivariable logistic models. Statistical significance was set at α ≤ 0.05;
marginal statistical significance was set at 0.05 < α ≤ 0.10. Average adjusted predicted
probabilities – marginal effects calculated for each observation in the data and then averaged
– were generated from the regression models; standard errors of the marginal effects were
calculated by the delta method. SAS 9.2 (SAS Institute Inc., Cary, NC) was used to
construct the analytic files and STATA 11 (StataCorp LP, College Station, TX) was used to
perform all analyses, accounting for the complex design of the MEPS. The standard errors
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were corrected due to clustering within strata and the primary sampling unit, and applied
survey weights were used to produce estimates that account for the complex survey design,
unequal probabilities of selection, and survey non-response.

The University of Wisconsin – Madison Health Sciences Institutional Review Board
considered this study exempt from review because the data were already collected and
deidentified.

RESULTS
Pregnancy Complications

Complications were reported in 34.3% (Table 1) of pregnancies. 8.7% of women with and
5.8% of women without pregnancy complications reported poor preconception mental health
(6.8% overall, data not shown). There were significant differences between women with and
without pregnancy complications in the distribution of race/ethnicity, marital status,
education, insurance status, income, and number of school aged children in the household.

Women with poor preconception mental health had 40% higher odds of having pregnancy
complications than women without such problems (AOR 1.40, 95% CI: 1.02-1.92; Table 1).
Black (non-Hispanic) women had 35% higher odds of having pregnancy complications than
white (non-Hispanic) women (AOR 1.35, 95% CI: 1.05-1.74). Women living at 100-199%
and 200-399% of the FPL (AOR 0.65, 95% CI: 0.51-0.82; AOR 0.72, 95% CI: 0.54-0.97,
respectively) were less likely to have pregnancy complications, compared to women living
below 100% of the FPL.

Non-Live Birth
Over 18% of pregnancies resulted in a non-live birth (Table 2). The proportion of women
reporting poor preconception mental health was significantly greater for women whose
pregnancies resulted in a non-live birth than for women who had a live birth (non-live birth,
8.9% versus live birth, 5.7%, p<0.05; 6.3% overall). There were significant differences
between women with and without non-live birth in the distributions of age, race/ethnicity,
and insurance status.

Women who reported poor preconception mental health showed a trend towards having a
non-live birth as compared to women without such problems (AOR 1.48, 95% CI:
0.96-2.27, Table 2). Women over the age of 35 had almost three times the odds of having a
non-live birth than women ages 25-29 (AOR 2.74, 95% CI: 1.82-4.11). Compared to women
who were married or living with a partner, women who were never married had 64% higher
odds (AOR 1.64, 95% CI: 1.04-2.58) and women who were divorced, separated, or widowed
had 84% higher odds of having a non-live birth (AOR 1.84, 95% CI: 1.07-3.17). Hispanic
women had 40% lower odds of having a non-live birth than white (non-Hispanic) women
(AOR 0.60, 95% CI: 0.42-0.86). Women with any publicly funded insurance had 43% lower
odds of having a non-live birth (AOR 0.57, 95% CI: 0.36-0.92); whereas uninsured women
were more than twice as likely to have a non-live birth (AOR 2.20, 95% CI: 1.46-3.32)
relative to women with private insurance. Women with a college degree or higher had 39%
lower odds of having a non-live birth than women with a high school degree (AOR 0.61,
95% CI: 0.40-0.94).

Analyses including women who terminated their pregnancy by an abortion revealed 68%
higher odds of having a non-live birth for women with poor preconception mental health
(AOR 1.68, 95% CI: 1.11-2.55, Appendix 1).
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Low Birth Weight
6.0% of infants were born LBW (Table 3). Poor preconception mental health was reported
in a significantly higher proportion of mothers of LBW babies than mothers of NBW babies
and HBW babies (LBW, 12.7% versus NBW, 5.7%; versus HBW, 1.2%; p<.01; 5.7%
overall). Compared to mothers of NBW babies, mothers of LBW babies were more likely to
be black (non-Hispanic), never married, partially insured, or have had a pregnancy
complication.

Having poor preconception mental health nearly doubled the odds of having a LBW baby
(AOR 1.99, 95% CI: 1.00-3.98, Table 3), and having a pregnancy complication quadrupled
the odds of having a LBW baby (AOR 4.07, 95% CI: 2.45-6.76). (See Appendix 2 for
multivariable results for HBW compared to NBW).

Marital status attenuated the effect of race on LBW, such that the effect associated with
being of black (non-Hispanic) race became statistically non-significant when marital status
was added to the model (unadjusted OR 1.96, 95% CI: 1.11-3.47; adjusted for marital status
OR 1.70, 95% CI: 0.91-3.18; fully adjusted OR 1.59, 95% CI: 0.85-2.95). The inclusion of
marital status did not change the effect of poor preconception mental health (Data not
shown; results available upon request).

Figure 2 displays the average predicted probabilities of each of the three outcomes (any
complication, non-live birth, and LBW, respectively) with respect to the main explanatory
variables, controlling for maternal age, marital status, education, insurance, income, and the
number of children in the household.

DISCUSSION
This nationally representative, population-based study showed that poor preconception
mental health was the most significant risk factor for pregnancy complications, a possible
risk factor for non-live birth, and a strong risk factor for LBW. Women who reported poor
mental health before pregnancy were 40% more likely to have a pregnancy complication,
almost 50% more likely to have a non-live birth, and nearly twice as likely to give birth to a
LBW baby. Our findings draw attention to the importance of effective preconception care
and have far reaching implications for the health and well-being of mothers and their babies.

Preconception mental health represents a vital modifiable risk factor for poor obstetric
outcomes. Previous psychosocial interventions aimed at reducing poor pregnancy outcomes
have had limited success [25,26], possibly because they were delivered during the
antepartum period, rather than before pregnancy. There is ample evidence to suggest that
poor maternal mental health leads to neuroendocrine alterations which have direct
implications for fetal health [27-35]. Furthermore, chronic exposure to the pathophysiology
of poor preconception mental health may alter a woman’s ability to respond to poor
antepartum mental health, in addition to independently affecting obstetric outcomes.
Moreover, recent studies have indicated that poor preconception mental health predicts both
poor antepartum [36] and postpartum mental health [37]. Thus, interventions in the
antepartum period may be too late to affect the psychobiological ramifications of poor
preconception mental health.

Accordingly, a life course perspective on maternal and child health suggests that
interventions aimed at preventing adverse obstetric outcomes may be most effective if they
begin in the preconception period [17]. Women of all reproductive ages should be offered a
continuum of health services that include preventive and primary care [17]. Promoting
preconception health through screening, education, counseling, treatment, and/or referral [4]
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should occur in a variety of settings over the life course to ensure that women are effectively
identified and treated for mental health problems, regardless of where or when they interface
with the healthcare system. Research suggests that there are a substantial number of
pregnant women screened in obstetrics settings who experience significant symptoms of
depression, but are not adequately monitored or treated during this vulnerable time [38] and
that disparities in treatment persist into motherhood [39]. In the absence of established
guidelines [40] on addressing mental health issues in the preconception period, it is our hope
that our findings will be a call to action.

Interestingly, receiving any publicly funded insurance, compared to private insurance, was
the strongest protective factor against having a non-live birth in our study; while having no
insurance significantly increased the likelihood of a non-live birth. This protective effect
may operate through a number of pathways. Women who lack insurance may be severely
limited in their ability to access healthcare services [41]; and non-live births are less likely
when women receive early, comprehensive prenatal care [42-44]. Medicaid and other
programs may play a critical role in providing access to affordable, comprehensive prenatal
care for the women in greatest need. Furthermore, nutrition [45] and other health behaviors
[46] have been suggested to play a role in the occurrence of non-live birth, and women on
public insurance may also be enrolled in women, infants, and children (WIC) programs and
thus may have better nutrition or other health behaviors as a result. Additionally, the “safety
net” of public insurance may also help to reduce stress during the prenatal period, promoting
better health and mental health for these women. Regardless of the mechanism, public
insurance programs clearly play an important role in preventing negative obstetric outcomes.
However, some women may only receive public coverage during and shortly after
pregnancy. To promote preconception health and mental health over the life course, all
women should have access to affordable, comprehensive care and expanding access to care
via public insurance may help to ensure that all women enter pregnancy in optimal health.

Our finding that black women were more likely to have pregnancy complications than white
women is consistent with other studies [47-53]. However, in contrast to previous research
[54-56] we found no evidence of racial disparities in LBW. In our study, the relationship
between black race and LBW was attenuated and non-significant after adjusting for marital
status, age, and pregnancy complications, consistent with a prior study [57]. Several other
studies have demonstrated that married women are at lower risk for LBW than unmarried
women [58-61], perhaps due to social or emotional support they receive from their spouse.
Ensuring that women have strong social support is an important modifiable risk factor for
reducing the rate of LBW among black women. Many studies of black-white disparities in
birth outcomes do not account for pregnancy complications [56,62,63]. Pregnancy
complications may be part of the pathway between black race and LBW, and indeed our
results show that black women are more likely than white women to experience pregnancy
complications. Preventing complications should be a priority in reducing rates of LBW and
future work should continue to investigate effective strategies.

Our study revealed significant socioeconomic risk factors for pregnancy complications,
which may be reflective of unmeasured factors. Social class processes, including the effects
of material deprivation, have been proposed as pathways between socioeconomic factors
and birth outcomes [64]. Material deprivation may affect health by restricting access to safe
neighborhoods or health-promoting services, or indirectly operate through individual
behavior [64], such as smoking, which is typically more frequent among women who are
unmarried, uneducated, or living in poverty [65,66,67]. Income may affect birth outcomes
via the neighborhood context or social disparities [67]. The understanding that childhood
socioeconomic factors are associated with obstetric outcomes in adulthood lends further
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support to adopting a life course perspective when examining the relationship between a
women’s health and adverse birth outcomes [67].

Strengths and Limitations
To our knowledge, this is the first study to evaluate the association between preconception
mental health status and adverse obstetric outcomes using national data. Our large sample
size and rich data set allowed for simultaneous control of several sociodemographic and
medical factors. Adjusting for these covariates did not change the robust relationship
between preconception mental health and adverse obstetric outcomes.

Potential limitations should be considered when interpreting our results. First, it is possible
that women who have experienced poor mental health to varying degrees throughout their
lives may have been classified as not having poor preconception mental health, thereby
underestimating our results. Moreover our independent variable was a single-item measure
of self-rated mental health, as opposed to a diagnostic measure and therefore may not have
fully captured women’s mental health status. However, many studies have correlated this
measure with clinically significant symptoms and outcomes (e.g., [20,21,68]). Second, small
sample sizes precluded us from being able to examine the role of preconception mental
health on specific pregnancy complications. There may be different underlying etiologies for
various complications that should be explored in future research (e.g., [69]). Third, pregnant
women self-reported obstetric outcomes in the MEPS and therefore their response may be
subject to recall bias or their report of such outcomes may have been influenced by their
level of health literacy. Fourth, we were unable to assess maternal smoking behavior, as data
on smoking was not collected until 2000, resulting in an inadequate sample size for
evaluation. Fifth, the MEPS did not have information about women’s parity; however, we
used the number of children in the household as a proxy for parity and it should be noted
that this measure may not have adequately captured parity, as the biological relationships of
household members are unknown and there may be other biological children living outside
of the household. Finally, we were not able to account for other preconception factors (e.g.,
maternal intimate partner violence, social support, mastery, or self-esteem) that may play
important mediating or moderating roles in the relationship between poor preconception
mental health and adverse obstetric outcomes.

Conclusion
This nationally representative, population-based study showed that poor preconception
mental health was the most significant risk factor for pregnancy complications, a possible
risk factor for non-live birth, and a strong risk factor for LBW. As part of the efforts
underway on many fronts to reduce risk for these deleterious obstetric outcomes, women
and their providers should strive to identify and address poor mental health during the
preconception period. Furthermore, policy changes aimed at increasing access to
preconception care (including mental health screening and treatment) may be important for
improving the health of women and their babies. These steps will ensure that women are in
optimal mental health in the preconception period, which may be effective in reducing the
incidence of poor obstetric outcomes.
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Appendix 1 - Characteristics of sample by live birth and multivariate
analysis of the odds of non-live birth (including abortions

Non-live birth (vs. Live birth)

Live birth Non-live birth
Crude
Odds
Ratio

95% Confidence
Interval

Adjusted
Odds
Ratio

95% Confidence
Interval

TOTAL: weighted 3,611,467 965,703

weighted % 78.9% 21.1%

TOTAL: unweighted 2,239 534

unweight % 80.7% 19.3%

Maternal Characteristics

 Poor preconception mental
health

c

  No 94.3% 89.6% 1.00 reference 1.00 reference

  Yes 5.7% 10.4% 1.90 1.31 2.77 1.68 1.11 2.55

 Age
c

  14-19 10.2% 8.9% 1.02 0.69 1.52 0.67 0.37 1.22

  20-24
b

26.0% 18.4% 0.82 0.59 1.15 0.68 0.47 0.99

  25-29 27.4% 23.6% 1.00 reference 1.00 reference

  30-34 23.9% 25.0% 1.21 0.90 1.64 1.44 1.05 1.96

  35+
c

12.5% 24.1% 2.25 1.59 3.18 2.56 1.77 3.69

 Race/Ethnicity
c

  White (Non-Hispanic) 60.1% 60.6% 1.00 reference 1.00 reference

  Black (Non-Hispanic) 13.5% 13.1% 0.96 0.71 1.32 0.78 0.55 1.12

  Other (Non-Hispanic)
b

6.3% 11.9% 1.88 1.19 2.97 1.90 1.19 3.03

  Hispanic
b

20.1% 14.4% 0.71 0.52 0.96 0.59 0.42 0.83

 Marital status
c

  Married, lives with partner
b

71.7% 64.1% 1.00 reference 1.00 reference

  Never married 24.1% 26.7% 1.24 0.94 1.62 2.14 1.43 3.20

  Divorced, separated, widowed
c

4.2% 9.2% 2.47 1.49 4.12 2.67 1.49 4.76

 Education status

  No or some high school 23.4% 22.7% 0.87 0.64 1.18 0.98 0.68 1.42

  High school graduate 26.6% 29.7% 1.00 reference 1.00 reference

  Some college 21.7% 21.5% 0.88 0.64 1.23 0.77 0.53 1.13

  College or beyond 28.3% 26.1% 0.82 0.58 1.16 0.63 0.40 0.97

Family Characteristics

 Health Insurance Status
c

  Private insurance only 62.7% 63.0% 1.00 reference 1.00 reference

  Any publicly funded
insurance

c 24.0% 16.3% 0.67 0.50 0.91 0.56 0.37 0.86

  Partial insurance 7.6% 9.4% 1.23 0.83 1.83 1.08 0.68 1.72

  No insurance
c

5.7% 11.3% 2.00 1.35 2.95 2.13 1.45 3.13
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Non-live birth (vs. Live birth)

Live birth Non-live birth
Crude
Odds
Ratio

95% Confidence
Interval

Adjusted
Odds
Ratio

95% Confidence
Interval

 Ratio of family income to
poverty threshold

  Below 100% 21.5% 20.1% 1.00 reference 1.00 reference

  100-199% 21.1% 22.9% 1.16 0.81 1.67 1.04 0.69 1.57

  200-399% 27.2% 27.9% 1.10 0.78 1.55 0.93 0.61 1.42

  400%+ 30.2% 29.0% 1.03 0.74 1.43 0.91 0.58 1.44

 Number of young children (age
<5)

  None 59.5% 60.7% 1.00 reference 1.00 reference

  One 31.6% 29.5% 0.92 0.71 1.18 1.07 0.81 1.42

  Two+ 8.9% 9.8% 1.08 0.75 1.55 1.24 0.83 1.86

 Number of school-aged children
(age 5-17)

  None 64.0% 60.9% 1.00 reference 1.00 reference

  One 21.9% 20.8% 1.00 0.73 1.37 0.84 0.61 1.17

  Two
a

9.7% 13.5% 1.46 1.01 2.11 1.17 0.77 1.78

  Three+ 4.4% 4.8% 1.14 0.71 1.84 0.81 0.47 1.37

For univariate analysis,

Non-live births include pregnancies which ended in a miscarriage, stillbirth, or abortion

Adjusted analysis controls for: preconception mental health, maternal age, race/ethnicity, marital status, education, health
insurance, income and number of children in the household

Source: 1996-2006 Medical Expenditure Panel Survey (MEPS). Data are weighted percentages unless otherwise indicated

Note: Percentages may not sum to 100 due to rounding. The multivariable models included all variables listed in the table
a
P≤0.05;

b
P≤0.01;

c
P≤0.001

Appendix 2 - Polychotomous multivariable analysis of the odds of high
birth weight

High Birth Weight (vs. Normal)

Crude
Odds
Ratio

95% Confidence
Interval

Adjusted
Odds
Ratio

95% Confidence
Interval

Maternal Characteristics

 Poor preconception mental health

  No 1.00 reference 1.00 reference

  Yes 0.20 0.05 0.78 0.22 0.06 0.86

 Age

  14-19 0.26 0.10 0.68 0.26 0.09 0.70

  20-24 0.45 0.25 0.80 0.43 0.25 0.75
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High Birth Weight (vs. Normal)

Crude
Odds
Ratio

95% Confidence
Interval

Adjusted
Odds
Ratio

95% Confidence
Interval

  25-29 1.00 reference 1.00 reference

  30-34 0.79 0.51 1.22 0.69 0.44 1.08

  35+ 0.91 0.51 1.62 0.85 0.44 1.64

 Race/Ethnicity

  White (Non-Hispanic) 1.00 reference 1.00 reference

  Black (Non-Hispanic) 0.49 0.31 0.79 0.43 0.23 0.81

  Other (Non-Hispanic) 0.23 0.08 0.64 0.21 0.08 0.58

  Hispanic 0.69 0.47 1.00 0.67 0.43 1.05

 Marital status

  Married, lives with partner 1.00 reference 1.00 reference

  Never married 0.65 0.40 1.06 1.18 0.64 2.17

  Divorced, separated, widowed 0.55 0.21 1.47 0.60 0.22 1.65

 Education status

  No or some high school 0.87 0.50 1.50 0.88 0.50 1.55

  High school graduate 1.00 reference 1.00 reference

  Some college 1.02 0.59 1.76 0.96 0.55 1.67

  College or beyond 1.41 0.86 2.33 1.28 0.74 2.23

 Any pregnancy complication

  No 1.00 reference 1.00 reference

  Yes 1.08 0.75 1.56 1.07 0.73 1.56

Family Characteristics

 Health Insurance Status

  Private insurance only 1.00 reference 1.00 reference

  Any publicly funded insurance 0.99 0.65 1.52 1.58 0.89 2.83

  Partial insurance 0.68 0.35 1.31 0.96 0.45 2.06

  No insurance 1.48 0.78 2.80 2.24 1.07 4.68

 Ratio of family income to poverty threshold

  Below 100% 1.00 reference 1.00 reference

  100-199% 0.76 0.45 1.31 0.62 0.35 1.10

  200-399% 1.14 0.67 1.97 0.97 0.50 1.87

  400%+ 1.05 0.60 1.83 0.85 0.40 1.83

 Number of young children (age <5)

  None 1.00 reference 1.00 reference

  One 1.60 1.13 2.26 1.49 1.04 2.13

  Two+ 1.22 0.67 2.21 1.14 0.60 2.19

 Number of school-aged children (age 5-17)

  None 1.00 reference 1.00 reference

  One 1.42 0.99 2.02 1.52 1.03 2.25

  Two 1.47 0.82 2.66 1.74 0.98 3.10

  Three+ 1.13 0.52 2.46 1.23 0.46 3.33
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Adjusted analysis controls for: preconception mental health, maternal age, race/ethnicity, marital status, education, health
insurance, income, and number of children in the household

Source: 1996-2006 Medical Expenditure Panel Survey (MEPS)

Note: The multivariable models included all variables listed in the table

Appendix 3- Adjusted Predicted Probabilities of Obstetric Outcomes for All
Explanatory Variables
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Fig. 1. Conceptual framework of the preconception determinants of ddverse obstetric outcomes
Figure 1 displays the conceptual framework that informs our work by combining Misra and
colleagues’ framework of perinatal health, a life course developmental perspective, and a
model of health determinants. As the perinatal framework posits that perinatal health and
associated outcomes are influenced by cumulative effects of events across the lifespan and
intergenerational effects, we display the trajectory of the maternal experience in this
framework. The far left box represents distal determinants (including genetic, physical
environment, social environment, and life events) that can impact outcomes through more
proximal preconception determinants including behavior, physiology, and psychology,
represented by the boxes within the circle. Specifically, our model illustrates that poor
preconception mental health may increase the risk for several obstetric outcomes (far right
box), while accounting for individual-level risk factors.
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Fig. 2. Adjusted predicted probabilities of obstetric outcomes for main explanatory variables
Figure 2 displays the adjusted average predicted probabilities of each of the three outcomes
(any complication, non-live birth, and LBW, respectively) with respect to the main
explanatory variables, controlling for maternal age, marital status, education, insurance,
income, and the number of children in the household. The dashed lines on the chart
represent the weighted prevalence estimates for each outcome. Delta method standard errors
of the probabilities were used to construct 95% confidence intervals, which are represented
by the vertical bars. Graphical depiction of the predicted probabilities of each outcome for
all independent variables may be found in Appendix 3.
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