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Abstract

BACKGROUND—Stillbirths (= 20 weeks’ gestation), which account for about 1 in 200 U.S.
pregnancies, may grieve parents deeply. Unresolved grief may lead to persistent depression.

METHODS—We compared depressive symptoms in 2009 (6—36 months after index delivery)
among consenting women in the Stillbirth Collaborative Research Network’s population-based
case-control study conducted 2006—-2008 (N=275 who delivered a stillbirth and N=522 who
delivered a healthy live birth (excluding live births < 37 weeks, infants who had been admitted to
a neonatal intensive care unit or who died). Women scoring > 12 on the Edinburgh Depression
Scale were classified as currently depressed. Crude (cOR) and adjusted (aOR) odds ratios and
95% confidence intervals [CI] were computed from univariate and multivariable logistic models,
with weighting for study design and differential consent. Marginal structural models examined
potential selection bias due to low follow-up.

RESULTS—Current depression was more likely in women with stillbirth (14.8%) vs. healthy
live birth (8.3%, cOR 1.90 [95% CI 1.20, 3.02]). However, after control for history of depression
and factors associated with both depression and stillbirth, the stillbirth association was no longer
significant (aOR 1.35 [95% CI 0.79, 2.30]). Conversely, for the 76% of women with no history of
depression a significant association remained after adjustment for confounders (aOR 1.98 [95% ClI
1.02, 3.82)).
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CONCLUSIONS—Improved screening for depression and referral may be needed for women’s
health care. Research should focus on defining optimal methods for support of women suffering
stillbirth so as to lower the risk of subsequent depression.

Few events are as emotionally challenging for families as stillbirth (fetal death at > 20
weeks’ gestation), affecting one in 200 pregnancies in the U.S.1 In 2012, U.S. vital statistics
recorded 24,073 stillbirths -- representing 6.1 per 1,000 deliveries? -- more than the U.S.
infant mortality rate.

Stillbirth imposes a substantial, immediate burden of grief.3-* While symptoms of
depression may be “normal” expressions of this grief, depressive symptoms that do not
resolve into mourning — “the process of recovery, with gradual lessening of distress and
return to normal patterns of living”® — within 6 months of the loss can become persistent and
debilitating.>~” Women with a history of depression are especially vulnerable to
experiencing persistent depression after perinatal loss and stillbirth,3:8-10 even after the
subsequent birth of a healthy child.8 Less is known about persistent depression in women
with stillbirth who have no prior history of depression or about the prevalence and predictors
of persistent depression. Further, many of the studies of post-stillbirth depression have
lacked comparable groups of women post-live birth, to determine whether depression differs
by pregnancy outcome. Our objective was to determine if depression, as defined by a score
>12 on the Edinburgh Depression Scale (EDS) at one time point 6-36 months after the index
event, is greater among women whose index delivery was a stillbirth compared to women
with a healthy live birth.

METHODS

Study Design and Sample

The Stillbirth Collaborative Research Network (SCRN)?, a population-based case-control
study that enrolled women in-hospital immediately after delivery, included populations of
Rhode Island and selected counties in Massachusetts, Georgia, Texas, and Utah.
Investigators selected 59 hospitals to ensure access to at least 90% of all pregnancies to
residents ending in live birth or stillbirth. Recruitment and enrollment of 663 cases and 1932
controls occurred between March 2006 and September 2008. Study personnel followed a
standardized protocol including maternal interview, medical record abstraction, placental
pathology, biospecimen testing, and, for stillbirths, postmortem examination.12 Also, for
each participant, staff requested contact information and requested written consent for
further contact.

The SCRN-Outcomes after Study Index Stillbirth (OASIS) study was approved by
Institutional Review Boards at all participating sites. Women were contacted in 2009
(between 6 months and 3 years after their index delivery) if they had provided written
informed consent in SCRN. A letter marked confidential and addressed specifically to the
participant was sent to her last known address. If the letter requesting permission for a
telephone interview was returned or there was no response, site staff tried calling the
participant and utilized other contact information to locate the woman.
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Located women were given an explanation of the follow-up study procedures, after which
they provided verbal consent for the telephone interview, conducted in either English or
Spanish at their choice. Because women with losses were asked about their grief experience,
interviewers were not blind to the index pregnancy outcome. Interviewers were trained to
recognize symptoms of immediate distress or indications that the respondent might be
contemplating harm to herself or others. In this event, interviewers followed a detailed
referral protocol.

All women were queried about subsequent pregnancies and complications, and about life-
course stresses hypothesized to be associated with an increased stillbirth risk. Psychosocial
instruments were selected based on four criteria: 1) validity for telephone interviewing; 2) a
validated Spanish translation for the population under study; 3) use for multiple race/
ethnicities; and 4) where relevant, use in other perinatal loss studies.

History of depression

A woman was classified with history of depression if in her initial interview she reported
that she had ever been depressed and had sought help, or reported having used an
antidepressant during this pregnancy, or if a prescription for antidepressant was noted in her
prenatal or hospital record. While 48% of women reported having ever been “down in the
dumps,” 22% met the depression history definition. For 2430 women with initial interview
and chart abstraction, the crude odds ratio [cOR] for risk of stillbirth associated with
depression history was 0.85, 95% CI [0.67, 1.08].

Spielberger Trait Anxiety Scale of the State-Trait Anxiety Inventory (STAI)

The original interview included the trait anxiety scale of STAI13 We conducted
psychometric analyses of the STAI to test for differences by race/ethnicity, language of the
interview, and outcome of the index pregnancy (see supplemental data). A single trait
anxiety score was computed as an average score using 18 items and allowing no more than
one to be missing. The score was then categorized using quartiles established from SCRN
women with live birth deliveries.

Spielberger Trait Anger Scale of the State-Trait Anger Expression Inventory (STAXI-2)

The initial interview also included the trait anger scale of STAXI-214, assessing the
frequency of anger experience, expression and control. In psychometric analyses, we
focused only on the frequency of anger experience, with temperament and reaction subscales
(see supplemental data). The scale performed well, and a single trait anger score was
computed according to the specific instructions from the developer and then categorized
using quartiles established from SCRN women with live birth deliveries.

Stressful Life Events (SLE)

The original interview included the 13-item SLE scale from PRAMS.1® Psychometric
properties of the SLE for SCRN participants have been previously reported.1® Based on our
previous findings, we grouped the scale into 4 factors: financial, emotional, traumatic, and
partner-related events. A factor was categorized as “yes” if any of the items in the factor was
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present and “no” otherwise, with possible scores on the number of SLE factors ranging from
0to 4.

Definition of Current Depression

Current depression was a score of > 12 on the EDS administered at the time of follow-up
interview. The EDS, a 10-item self-report questionnaire with possible scores ranging from 0
- 30,17 has high sensitivity and specificity for the detection of major depression in
pregnancy.18-19 It has been widely used with pregnant, postpartum, and non-pregnant
women,19-20 has been validated for telephone use,21-22 and has a validated Spanish
version.23

Like several other survey measures of depressive symptoms, the EDS may be less sensitive
to depression among black than white women (measured for Black Caribbean and White
English women).24 In psychometric analyses (see supplemental data), the scale
demonstrated good internal consistency with Cronbach’s alpha of 0.80 for the overall
sample.

Intervening Pregnancy

Analysis

To explore whether an intervening pregnancy might affect the EDS score at the follow-up
interview, we classified women into four categories: no intervening pregnancy, intervening
pregnancy occurred just prior to interview (pregnancy outcome not yet known), outcome(s)
of intervening pregnancy(ies) were only live birth(s), and outcome(s) of intervening
pregnancy(ies) included at least one loss.

All results were weighted for oversampling and other aspects of the study design as well as
for differential consent based on characteristics recorded on all eligible deliveries that were
screened for the SCRN study.1! Analyses were performed using SUDAAN version 11.0.2°
We calculated the relative odds of depression at the time of the follow-up interview given
the outcome of the index pregnancy (stillbirth or healthy live birth) with cOR and adjusted
(aOR) odds ratios and 95% confidence intervals [CI] from univariate and multivariable
logistic models. Women were excluded from the “healthy” live-born comparison group if
their infant was preterm (gestation < 37 weeks), had been admitted to a neonatal intensive
care unit, or died.

Since depression is known to be recurrent28 we included history of prior depression in the
analysis, hypothesizing that stillbirth might increase recurrence risk. We also conducted a
separate analysis excluding women with history of depression to test whether stillbirth
experience increases the risk of depression among women without a prior history.

We tested history of depression, STAI, STAXI, and all variables known early in pregnancy
(such as maternal and paternal socio-demographic factors, and maternal behavioral and
medical risks) previously reported to be associated with stillbirth risk?” for both potential
confounding and interaction with index pregnancy outcome. Finally, we considered time
from index pregnancy to interview.
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We selected variables for the multivariable analysis if they were potential confounders (i.e.,
modified the cOR by >10%), using a forward selection procedure with stillbirth / healthy
live birth included at the initial step, followed by the potential confounding factors with
p<0.15 for inclusion. We tested for effect modification with time from the index pregnancy
by assessing for interaction at p<0.05 in the final model. Also, as anxiety trait is known to
co-vary with depression, we decided a priori to test for anxiety trait as a mediator of effect
in the final model.

Sensitivity Analysis

RESULTS

Loss to follow up was substantial and any resulting bias due to this loss cannot be measured.
However, the potential impact was explored using marginal structural models28-30 to
construct two additional weighting components with variables known for the entire sample
of interviewed women with prenatal records.

The first component made use of maternal variables theoretically associated with exposure
(in this instance, case/control status) and outcome (depression at follow-up): age, race,
ethnicity, education, marital status, method of insurance payment, moved during index
pregnancy, pre-pregnancy BMI, pregnancy history prior to index, whether the index
pregnancy was wanted, and whether it was a multifetal pregnancy. The numerator of the
component was taken as the estimated probability of stillbirth from a logistic regression
using these variables on the original weighted data for the 597 women with stillbirth and the
1,287 women with healthy term live births targeted for the Edinburgh analysis (see Figure
1). The denominator was the estimated probability of stillbirth using the same variables plus
time from delivery of the index pregnancy to attempted follow-up.

Similarly, the second component used variables theoretically associated with likelihood of
follow-up and outcome (depression at follow-up): study site, age, race, ethnicity, education,
marital status, method of insurance payment, moved during index pregnancy, pregnancy
history prior to index, whether the index pregnancy was wanted, whether the index
pregnancy was multifetal, history of depression prior to index, and number of SLE factors
prior to index. The numerator of the component was taken as the estimated probability of
follow-up from a logistic regression using these variables. The denominator was the
estimated probability using the same variables plus time from delivery of the index
pregnancy to attempted follow-up.

Finally, on the subset of women included in the Edinburgh analysis, the weight components
were combined (original analysis weight x component 1 x component 2) and multiplied by
constants for cases and for controls such that the sum of the weights is the same as found
using the original analysis weights. This final adjustment results in overall weighted counts
that reflect the size of the study after accounting for the oversampling.

Comparing interviewed with non-interviewed women

Figure 1 presents SCRN study enrollment and SCRN-OASIS study follow-up status. We
included information for 797 women, of whom 51 were interviewed in Spanish. Seventeen
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women were referred by interviewers because of signs of immediate distress (12 whose
index pregnancy outcome was stillbirth and 5 controls).

Differences were observed between women who were located and interviewed and those
who were lost to follow-up (Table 1). There was no difference in follow up status by
gestational length of the index pregnancy or by time from the index pregnancy to follow-up
attempt.

of stillbirth with depression at follow-up interview

Among women whose index pregnancy was a stillbirth, 14.8% had EDS > 12 at follow up
compared to 8.3% of women who had a healthy live birth (8.3%) (Table 2). Depression
history increased the strength of the association between having a stillborn and an EDS>12
6-36 months later by at least 10%, while adjustment with other characteristics either
reduced the strength of the association by at least 10% or did not alter the association by at
least 10% (Table 2). The STAXI-2 trait anger score confounded the stillbirth / current
depression association by more than 10% (Table 2).

The time between delivery and the first follow-up interview was not a confounder of the
association between EDS > 12 and delivery of a stillbirth. When time to interview was
treated as an ordinal variable, there appeared to be a U-shaped trend for EDS > 12 among
stillbirths by time since index, but not among live births (Table 2). However, this trend did
not represent a significant interaction between the index delivery outcome and the time of
the follow-up interview (data not shown).

Women with stillbirth were much more likely to have had an intervening pregnancy: 172
(62.5%) for index stillbirth versus 143 (27.4%) for index live birth. However, there was no
statistically significant difference among the categories for women with index live birth or
stillbirth (Table 3).

Among the subset of women without a history of depression (N = 609, 76.4% of the
sample), 13.1% of those with stillbirth scored > 12 compared to 5.0% of these women who
had a live birth. Maternal race/ethnicity, maternal and paternal education, marital status,
availability and type of health insurance, BMI, blood type, the number of SLE factors, and
the STAI anxiety score reduced the strength of this association by at least 10%. In this
subgroup, a significant interaction (P = 0.014) was observed between delivery outcome and
time to follow-up. At 24-36 months post-delivery 17.6% of women who delivered a
stillbirth and 1.9% of women who delivered a live birth had an EDS > 12.

analysis

In the overall cohort, the experience of stillbirth was no longer statistically associated with
depression at follow-up n a multivariable model that included number of SLE factors,
history of depression, maternal education, health insurance, BMI, and blood type (Table 4).

Among the subset of women with no history of depression, experience of stillbirth in the
index pregnancy was associated with a nearly 3-fold elevated risk of depressive symptoms
measured at follow-up interview (Table 4). This association was attenuated in the
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multivariable model. Time from the index pregnancy to follow-up interacted with the
outcome of the index pregnancy in predicting depression at follow-up for women with no
prior history of depression in a pattern similar to the total group (P-value for interaction term
=0.029). There was a significant high risk for depression at 24+ months after delivery of a
stillbirth (aOR 6-12 months post-index = 2.21 95% CI [0.45, 10.77]; 12-18 months = 0.93
95% CI [0.23, 3.74]; 18-24 months = 0.31 95% CI [0.03, 3.55]; 24+ months = 11.93 95%
Cl [3.06, 46.53]).

Sensitivity Analysis

Re-weighted results adjusting for loss to follow-up through marginal structural models were
very similar to our previous results, with the exception that the confidence limits were
slightly wider (see supplemental data). For the multivariable analysis, the variables that
entered the models were identical, although the order of entry was slightly different.

COMMENT

Stillbirth represents a major loss often engendering traumatic grief; further, stillbirth can
trigger persistent depression. While the stillbirth association in our study was not statistically
significant overall, it remained statistically significant after adjustment for confounders
among the majority of women with no prior history of depression.

In a recent study of postpartum depression measured at first postpartum visit 2—6 weeks
after the delivery, stillbirth was associated with a 9-fold odds ratio for EDS >12 (adjusted
OR 9.4; 95% CI 6.0, 14.8).3! Some questions in the EDS mirror grief processes, and thus
use of this screening measure to distinguish between normal grief and clinical depression
requiring treatment is difficult within the first 6 months of the event. In another study at 6
months post-delivery, the relative risk of depressive symptoms was less than 3 (23% of 378
women with stillbirth and 8% of a matched control group of 232 women with live birth).# In
our study of women 6-36 months after the index event, the relative risk was less than 2
(14.8% vs. 8.3%). In another study of a national sample of women interviewed 9 months
after a live birth, history of multiple loss prior to the index pregnancy was associated with
only a slight elevation in depressive symptoms.32 Taken together with previous
research,our observations support the concept of a grieving period in the 6 months
following delivery of a stillbirth followed by a small, but significant increased risk of
incident depression among women with no previous history of depression.

All told, half of reproductive-age women with major depressive episodes go untreated for
failure to diagnose, lack of resources or stigma associated with mental health conditions.#33
African American women represent a higher-risk demographic group for depression during
their reproductive career because of their greater risk of experiencing stillbirth#30 and their
greater exposure to significant life events.1® Notably, however, depressed African American
women are also less likely to receive adequate treatment.# Our data indicate that women
with stillbirth may be screened for subsequent depression for at least 3 years postpartum.
The subsequent pregnancy may be a particularly vulnerable period for women with previous
pregnancy loss.?:34 Assessment of lack of support during the grieving process, particularly
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from the father3® and family, may help identify those at particular risk of an extended
grieving period.

Our study had several weaknesses

Among women targeted for this analysis, 57% could not be contacted for follow-up
interview. While the percentage followed is similar to other studies of postpartum women,*
the combined losses beginning with attempt to enroll in the original study to successful
follow up interview (Figure 1) may affect the generalizability of our findings.

Characteristics of women lost to follow-up suggest that they might be at higher risk of
depression 6—-36 months’ post-index delivery than the sample that was followed. They were
more likely to be mobile during pregnancy, less-educated, with no health insurance, and of
minority status. Thus, this analysis may underestimate depression for the total SCRN
sample. However, since the sensitivity analysis with marginal structural models was
essentially the same as the analysis controlling for variables in the original study known to
affect loss to follow-up, the substantial loss between index event and interview may not have
affected the odds ratio estimates that contrast women with stillbirth versus women with
healthy live births.

Health conditions during pregnancy were included as potential confounders. However,
postpartum health conditions that might affect later depression, such as chronic hypertension
or diabetes diagnosed after delivery, were not assessed.

While a score of >12 on the EDS has been found in numerous studies to have high
predictive positive values when compared with clinical depression,18-20 we did not conduct
clinical assessments in this study. We also did not ask women whether they had received
treatment for depression at any time after the initial interview. In addition to resolving their
grief over time, if a substantial number of women experiencing postpartum depression had
also resolved their depression through treatment, our estimates of current depression may be
lower than estimates of having ever-experienced postpartum depression would have been.
However, the association between experience of postpartum depression relative to
experience of stillbirth would likely not have been affected unless there was a different
likelihood of treatment for women experiencing both stillbirth and postpartum depression.
Other limitations include the evaluation of women at only one point in time and a lack of
professional psychiatric evaluation to assess depression. It is possible that some of the
women who reported having felt depressed in the past but who had not sought professional
help had been clinically depressed prior to the index pregnancy event. However, since our
definition of prior history of depression yielded a prevalence estimate of lifetime depression
that is similar to other cross-sectional studies, we decided that inclusion of the larger
percentage of women who had not sought professional help would introduce severe
misclassification bias. Nevertheless, that decision undoubtedly excluded some women who
were clinically depressed but for reasons of lack of resources or aversion to care had not
been seen by a professional.
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The study also had numerous strengths

We assessed a large cohort of women with well-characterized stillbirth and appropriate
controls. The study was population-based and had considerable racial, ethnic, and
geographic diversity. We utilized generally accepted and validated instruments to assess
depression, anxiety and stressful life events. Finally, we utilized a wide range of
characteristics from the index pregnancies in a multivariable model to identify the
independent contributions of stillbirth.

In summary, depression at 6-36 months’ postpartum, as defined by an EDS score >12, was
not significantly associated with stillbirth. However, women with no prior depression and
stillbirth had about a two-fold increased odds of having depressive symptoms 6 to 36
months later compared to women with healthy live births. Further studies should focus on
defining optimal methods for the emotional management of women suffering from stillbirth
so as to lower the risk of subsequent depression.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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N A
Women with Stillbirth Women with Live Birth
Enrolled to the SCRN Enrolled to the SCRN
nN = 663 nN=1,932
N\
Did not consent to follow-up Did not consent to follow-up
[NN=23) [nN=141)
v
R )
Consenting to Follow-up Consenting to Follow-up
nN = 640 [96.5%) nN=1,791 [92.7%)
Chart abstraction or maternal Chart abstraction or maternal
interview unavailable [nN=43) interview unavailable [nN=79)
v v
R )\
Chart Abstraction and Maternal Chart Abstraction and Maternal
Interview from the Primary study Interview from the Primary Study
nN = 597 [93.3%) nN=1,712 [95.6%)
N
—»‘ Preterm, admission to NICU or
death prior to discharge [nN=425)
v <
. . . \ \
Women with Stillbirths Women with Healthy Term Live Births
Targeted for Analysis at Discharge Targeted for Analysis
niN = 597 [100%) nN = 1.287 [75.2%)
> Lost to follow-up [nN=317) > Lost to follow-up [nN=750)
J
. . . \
Women with Stillbirths Women with Healthy Term Live Births
Who Were Followed at
ni = 280 [46.9%) Discharge Who Were Followed
nN = 537 [41.7%)
y
, Edinburgh unavailable [nN=5)
»  Edinburgh unavailable [nN=13)
)

Women with Stillbirths Women with Healthy Term Live Births at
and Edinburgh at Follow-up Discharge and Edinburgh at Follow-up
nN = 275 [46.1% of targeted women) nN = 522 [40.6 of targeted women)*

* Analysis excludes 1 woman with death of baby reported at
follow-up and 1 woman with baby’s outcome unknown

J

Figure 1. Study Enrollment and Inclusion in Edinburgh Analysis
This analysis compares Edinburgh results at follow up interview for women with stillbirth

and women with healthy term live birth pregnancies. A pregnancy was categorized as a
stillbirth pregnancy if there were any stillbirths delivered and a live birth pregnancy if all
live births were delivered. Women could have been eligible for enrollment to the Stillbirth
Collaborative Research Network (SCRN) for one or more deliveries occurring during the
enrollment period for the study. However, the flow chart accounts for each individual
woman once, as a woman enrolled to the study was eligible for only one follow-up interview
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based on her last enrollment to the SCRN. A fetal death was defined by Apgar scores of 0 at
1 and 5 minutes and no signs of life by direct observation. Fetal deaths were classified as
stillbirths if the best clinical estimate of gestational age at death was 20 or more weeks. Fetal
deaths at 18 and 19 weeks without good dating were also included as stillbirths.
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Edinburgh Score?> 12 at Follow-up by Characteristics for Stillbirths and Healthy Live Births

Characteristic Used for
Adjustment to Odds Ratio

Edinburgh Score > 12 - % [NW]b

Stillbirth
14.8 [270]

Healthy Live Birth

8.3 [461]

Adjusted Odds Ratio [95%
cie
Stillbirth vs Healthy Live Birth
cOR [95% CI]: 1.90 [1.20, 3.02]

Sociodemographic

Maternal age at delivery, years 1.9 [1.2, 3.0]
<20 18.7 [27] 17.8 [32]
20-34 15.7 [192] 7.0 [342]
35-39 9.9 [38] 10.0 [75]
40+ 7.1 [13] 10.5 [12]
Maternal race/ethnicity 1.8 [1.1, 2.8]
Non-Hispanic white 13.8 [122] 6.1 [283]
Non-Hispanic black 15. 4 [51] 13.4 [47]
Hispanic 16.1 [81] 11.6 [98]
Other 13.5 [17] 10.9 [33]
Maternal education, grade 1.7 [1.0, 2.7]
0-11 [none/primary/some secondary] 28.4 [ 36] 26.0 [37]
12 [completed secondary] 17.7 [80] 9.4 [92]
13+ [college] 10. 3 [152] 6.1 [331]
Paternal education, grade 1.6 [1.0, 2.5]
0-11 [none/primary/some secondary] 25.3 [48] 14.6 [51]
12 [completed secondary] 18.8 [90] 12.5 [90]
13+ [college] 8.1 [123] 6.2 [305]
Marital status/cohabitating 1.7 [1.0, 2.7]
Not married or cohabitating 17.8 [49] 25.4 [48]
Cohabitating 18.1 [62] 9.5 [69]
Married 12.6 [157] 5.8 [343]
Insurance/method of payment 1.7 [1.0, 2.7]
No insurance 27.2 [8] 30.8 [5]
Any public/private assistance 19. 3 [116] 14. 4 [148]
VA/commercial health ins’'HMO 10.5 [ 144] 5.0 [306]

1duasnuen Joyiny

Maternal Self-Reported Substance Abuse | | |

Average no. of cigarettes during 3 months prior to pregnancy | |
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Characteristic Used for
Adjustment to Odds Ratio

Edinburgh Score > 12 - % [NW]b

Adjusted Odds Ratio [95%
cle
Stillbirth vs Healthy Live Birth

&t_g”[’zi%r]‘ Healthy "'g’g i{gtﬂ COR [95% CI]: 1.90 [1.20, 3.02]

Did not smoke 12.4 [ 235] 7.3 [419]

<10 35.5 [21] 27.2 [22]

>10 25.9 [13] 10.7 [18]
Alcohol consumption during 3 months prior to pregnancy 2.0 1.2, 3.1]
Did not drink 12. 3 [166] 8.4 [257]

Drank, no binging 21.6 [59] 7.6 [124]

Binged 15. 8 [ 44] 9.6 [79]

Lifetime drug use 1.9 [1.2, 3.1]
Never used drugs 13.6 [189] 7.3 [320]

Ever used drugs w/o addiction 19.9 [71] 10. 8 [131]

Ever used drugs w/ addiction 0.0 [7] 26.6 [4]

Maternal Medical / Physiologic

Body mass index, kg/m?

1.7 [1.0, 2.7]

< 18.5 [underweight] 15.0 [9] 14. 4 [ 14]

18.5-24.9 [normal weight] 10.5 [ 98] 5.7 [252]

25-29.9 [overweight] 14.7 [73] 10. 1 [96]

30-34 [obese] 17.0 [45] 12.0 [53]

> 35 [morbidly obese] 22.4 [44] 13.8 [44]

Blood type 1.7 [1.0, 2.7]
A 15.7 [79] 8.2 [167]

B 10.9 [32] 10. 3 [51]

6] 9.8 [124] 8.3 [221]

AB 38.8 [17] 7.0 [17]

Pregnancy-Associated

Pregnancy history 1.8 [1.2, 2.9]
* Nulliparous; never pregnant or only elective terminations 15.7 [95] 7.4 [139]

« Nulliparous with previous losses 13. 4 [35] 6.4 [24]

* Multiparous with no previous losses at < 20 wk or 10. 8 [89] 7.6 [202]

stillbirths

. I\k/lultiparous with no stillbirth but previous losses at < 20 13.6 [ 36] 11.5 [ 88]
w

+ Multiparous with stillbirth 39.6 [14] 12.3 [9]

Pregnancy wanted ever, before pregnancy

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2016 March 01.
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Characteristic Used for
Adjustment to Odds Ratio

Edinburgh Score > 12 - % [NW]b

Adjusted Odds Ratio [95%
cle
Stillbirth vs Healthy Live Birth

&t_g”[’zi%r]‘ Healthy "'g’g i{gtﬂ COR [95% CI]: 1.90 [1.20, 3.02]
Yes 13.9 [252] 7.7 [441]
No 27.3 [ 15] 22.7 [16]
Multi-fetal pregnancy 2.0 [1.3, 3.2]
Yes 6.6 [21] 0.0 [11]
No 15.5 [ 249] 8.5 [450]
Gestational age at delivery, weeks 1.9 [1.0, 3.7]
18-24 16.5 [ 105] -- [0]
24-31 12.2 [72] -- [0]
32+ 14.9 [92] 8.3 [461]

Psychosocial

History of depressiond

2.1 [1.3, 3.3]

Yes 21.2 [57] 17.1 [127]

No 13.1 [214] 5.0 [334]

Significant Life Events: # of factors® 1.7[10, 2.7]
0 13.4 [62] 6.0 [129]

1 7.3 [83] 5.2 [146]

2 10.4 [62] 4.6 [115]

3 30.5 [43] 21.7 [48]

4 31.1 [17] 39.1 [15]

STAI trait-anxiety scale scoref 1.6 [0.9, 2.6]
<258 11.2 [53] 3.0 [129]

25.8-32.1 .8 [53] 3.3 [114]

32.1-38.9 .8 [60] 6.8 [121]

>38.9 26.2 [94] 23.0 [80]

STAXI-2 trait-anger scale scoref 2.1[1.3, 3.4]
<123 11.9 [53] 5.8 [88]

12.3-14.9 12.9 [46] 5.8 [99]

14.9-18.9 15.8 [80] 7.2 [135]

>18.9 17.9 [81] 11.2 [122]

Follow-up

Months to follow-up attempt
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Edinburgh Score > 12 - % [NW]b Adjusted Odds Ratio [95%
Characteristic Used for . cre
Adusmen 0 Ods Rt sttt | sy e o | S ety L o
<6 -- [0] -- [0]
6-12 25.1 [31] 12. 0 [ 23]
12-18 9.7 [66] 8.6 [109]
18-24 8.7 [63] 9.5 [127]
24+ 18.4 [111] 7.0 [202]

Nw=weighted sample size, 95% CI = 95% confidence interval, cOR=crude odds ratio
aThe Edinburgh is scored if there were responses for all 10 items.

Weighted percentages and sample sizes are given. The weights take into account the study design and differential consent based on characteristics
recorded on all eligible deliveries that were screened for the study.

Odds ratios are taken from weighted logistic regression models with Edinburgh score > 12 (yes versus no) as the dependent variable. A separate
model is fit for each row characteristic shown in the table as a covariate along with SCRN case status. The odds ratios reported are for stillbirth
versus healthy live birth, adjusted for the covariate.

dWomen are classified as having a history of depression if they had taken antidepressant medications or if they indicated they had sought help for
depression.

e.. .. . ’ . . .
Significant life events are grouped as four factors: financial, emotional, traumatic, and partner. Factors that were noted are summed.

f:I.1 women with stillbirth (4%) and 18 women with healthy live birth (4%) were missing STAI and STAX-2 scales. The STAI scale is scored
if there were responses for at least 17 of 18 items used in the summary score. An average of the non-missing items is computed [using the
appropriate numeric coding for each item] and multiplied by 20 [the number of items that constitutes the scale as originally developed]. STAXI-2 is
scored according to the specific instructions from the developer. Cutpoints given in the table are based on quartiles from the weighted distribution,
using live birth controls.
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Edinburgh Score2 > 12 at Follow-up by Classification of Intervening Pregnancies® For Stillbirths and Healthy

Live Births

Table 3

Intervening Pregnancy

Weighted® | Unweighted

Edinburgh Score > 12 - % [Ny,] | Edinburgh Score > 12 - % [N]

Stillbirths | Healthy Live Births | Stillbirths | Healthy Live Births

No 17.8 [106] 8.5[335] | 18.4[103] 9.8 [378]
Yes - Only incompleted 5.2 [29] 8.1[38] 6.9 [29] 7.1[42]
Yes - At least one live birth | 12.6 [119] 7.4[77] | 12.0[125] 8.0 [87]
Yes - No live births 28.0 [16] 13.0[9] 27.8[18] 14.3 [14]
P-value 0.072 | 0.940 0.144 0.836

Nw=weighted sample size.

&I'he Edinburgh is scored if there were responses for all 10 items.

bExcludes one healthy live birth with no information provided on intervening pregnancies.

The weights take into account the study design and differential consent based on characteristics recorded on all eligible deliveries that were

screened for the study.

d . . .
The woman was pregnant at the time of the follow-up interview.
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Table 4

Edinburgh Score? > 12 Crude and Adjusted Odds Ratios for Stillbirth - All Women and Women with No
History of Depression —

All Women | Women with No History of Depression®
OR Typeb
OR [95% CI] | OR [95% CI]
Crude 19[L.2, 3.0] 28[16,52]
Adjusted | 1.47[08 23] 2.0[L0, 3.8]

95% CI = 95% confidence interval, OR=odds ratio
eLI'he Edinburgh is scored if there were responses for all 10 items.

bOdds ratios are from weighted logistic regression models with Edinburgh score > 12 (yes versus no) as the dependent variable. Sample sizes for
the crude odds ratios were N=797 (overall) and N=609 (among women with no history of depression). For the adjusted odds ratios, the covariates
included in each model were taken from a forward selection procedure with stillbirth / healthy live birth included at the initial step. A P-value
<0.15 was required for a covariate to be retained. Sample sizes for the final models were N=757 (overall) and N=597 (among women with no
history of depression). The potential covariates for the overall model were, in order of selection: number of significant life event factors, history of
depression, education, method of payment for health insurance maternal, body mass index, blood type, and marital status (not selected). The
potential covariates for the subset without a history of depression were, in order of selection: education, number of significant life event factors,
body mass index, method of payment for health insurance, marital status (not selected), blood type (not selected), and race/ethnicity (not selected).
The weights take into account the study design and differential consent based on characteristics recorded on all eligible deliveries that were
screened for the study.

CWomen are classified as having a history of depression if they had taken antidepressant medications or if they indicated they had sought help for
depression.
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