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Adverse Perinatal Outcomes and Postpartum Suicidal
Behavior in California, 2013—2018

Erin Delker, PhD,' Carla Marienfeld, MD? Rebecca J. Baer, MPH,' Barbara Parry, MD?
Elizabeth Kiernan, MPH,' Laura Jelliffe-Pawlowski, PhD 2
Christina Chambers, PhD,' and Gretchen Bandoli, PhD'

Abstract

Background: The objectives of this study were to describe trends in the prevalence of postpartum suicidal
behaviors in California, 2013-2018, and to estimate associations between adverse perinatal outcomes and suicidal
behaviors.

Materials and Methods: We used data from a population-based cohort derived from all birth and fetal death
certificates. Records were individually linked to maternal hospital discharge records for the years before and
after delivery. We estimated the prevalence of postpartum suicidal ideation and attempt by year. Then, we
estimated crude and adjusted associations between adverse perinatal outcomes and these suicidal behaviors. The
sample included 2,563,288 records.

Results: The prevalence of postpartum suicidal ideation and attempt increased from 2013 to 2018. People with
postpartum suicidal behavior were younger, had less education, and were more likely to live in rural areas.
A greater proportion of those with postpartum suicidal behavior were Black and publicly insured. Severe
maternal morbidity, neonatal intensive care unit admission, and fetal death were associated with greater risk of
ideation and attempt. Major structural malformation was not associated with either outcome.

Conclusions: The burden of postpartum suicidal behavior has increased over time and is unequally distributed
across population subgroups. Adverse perinatal outcomes may help identify individuals that could benefit from
additional care during the postpartum period.

Keywords: postpartum, perinatal, epidemiology, self-harm, suicidal behavior, suicidal ideation

Introduction Suicidal behaviors, including suicidal ideation and suicide
attempt, often precede suicide and are in themselves associ-

IN THE UNITED STATES, suicide accounts for between 4%  ated with adverse pregnancy and neonatal outcomes.”'* In a
and 7% of pregnancy-associated deaths (i.e., deaths oc- nationally representative U.S. survey administered between
curring during or within 1 year of birth).'™ However, be- 2009 and 2018, 3.4% of pregnant women reported past year
cause suicide is classified as an external cause of death rather  suicidal behavior, a construct measured with three ques-
than a death directly caused by pregnancy or its management,  tionnaire items capturing ideation, planning, and attempt.'* A
it is often excluded from maternal mortality metrics."*® U.S. study using data from an administrative cohort of
Limited surveillance of pregnancy-associated suicide is a commercially insured individuals between 2006 and 2017
barrier to characterizing the magnitude of the public health reported increasing prevalence of diagnoses for pregnancy-
problem and, consequently, results in insufficient resources associated suicidal ideation (2006: 0.1% to 2017: 0.5%) and
allocated for prevention and treatment.”"® intentional self-harm (2006: 0.1% to 2017: 0.2%).14 Both
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studies reported similar patterning by sociodemographic and
clinical characteristics with greater prevalence among people
who are younger and of lower socioeconomic status, and
among those with a mental health or substance use disorder
diagnosis.'*'* Continuing to monitor population trends in
postpartum suicidal behaviors is critical to support policy
development and inform allocation of resources toward groups
that experience the greatest burdens.

Pregnancy is a critical period during which engagement in
the health care system is high, ‘‘so there are multiple op-
portunities for recognition and treatment, and preventing
suicide.”" There are well-established risk factors that can be
used to screen and identify individuals with elevated risk of
suicidal behavior during the perinatal period.'>'® These in-
clude younger maternal age, low education, experience of
intimate partner violence, unemployment, and history of a
mental health or substance use disorder.'*'®! Less attention
has been given to how factors arising during the perinatal
period relate to postpartum suicidal behavior.

A few studies have reported that experience of a pregnancy
complication,?” cesarean birth,** having a baby born with low
birthweight,23 and fetal or infant death®* are associated with
greater risk of postpartum suicidal behavior. More research is
needed to identify how other perinatal outcomes relate to
suicide risk postpartum. This information could improve our
ability to identify people who may benefit from additional
resources and support in the year after birth.

In this study, we describe trends of two postpartum suicidal
behaviors (suicidal ideation and suicide attempt) by socio-
demographic characteristics in California between 2013 and
2018. We then describe how the prevalence of the two be-
haviors changed over time. Finally, we assessed whether ex-
periencing an adverse perinatal outcome was related to
increased risk of postpartum suicidal behavior. Specifically, we
hypothesized that severe maternal morbidity, fetal death, hav-
ing a baby admitted to the neonatal intensive care unit, or a
having baby with a major structural malformation were asso-
ciated with greater risk of suicidal ideation and suicide attempt.

Materials and Methods
Setting

Data for this study come from an administrative cohort of
all live born infants and fetal deaths in California, 2013—
2018.% Birth and fetal death certificates maintained by
California Vital Statistics were linked to maternal hospital
discharge, emergency department, and ambulatory surgery
records for the years before and after delivery. These data,
maintained by the California Office of Statewide Health
Planning and Development (OSHPD), include up to 25 di-
agnosis and up to 21 procedure codes recorded using the
International Classification of Diseases, gth Revision, Clin-
ical Modification (ICD-9; 2013 through October 2015), and
the International Classification of Diseases, 10" Revision,
Clinical Modification (ICD-10; October 2015 through 2018).
Information from outpatient visits and diagnoses was un-
available.

To link individuals across data sources, we identified
variables that were available in both vital statistics and hos-
pitalization records. These variables included the birthing
person’s date of birth, hospital of birth, infant birth date, and
sociodemographic and clinical characteristics of the birth
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(Supplementary Table S2). Lastly, linkage with California
Vital Statistic death records was used to identify maternal
deaths occurring up to 1 year after pregnancy. This SOMI
study was approved by the California Department of Public
Health and the UC San Diego Human Research Protection
Program.

For the current analyses, we included singleton births oc-
curring between 2013 and 2018. We excluded multiple ges-
tation pregnancies and births where linkage between vital
statistics and maternal OSHPD data was not possible (9%).
These eligibility criteria resulted in a sample size of
2,563,288 births, including 2,551,922 live births and 11,366
fetal deaths. A comparison of those in the analytic sample and
those that were excluded due to no linkage is provided in
Supplementary Table S3.

Measures

Diagnoses of postpartum suicidal behavior, including
suicidal ideation and suicide attempt, were determined from
ICD-9 and ICD-10 codes in OSPHD data (Supplementary
Table S1).%° Suicide attempts included those due to self-
inflicted poisoning (e.g., drug overdose) and intentional self-
harm (e.g., firearms, hanging, and jumping from high place).
The hospital admission date associated with each code and
delivery date was used to categorize timing of suicidal be-
havior into two periods (<3 months since delivery, 3—12
months since delivery).

Most suicidal ideation codes or suicide attempt codes were
identified in emergency room or hospital inpatient records,
rarely in ambulatory surgery records (Supplementary
Table S4). Occurrence of suicide deaths was identified from
linkage to California death certificates or OSHPD hospital
discharge records where discharge status was ‘‘died.”

Adverse perinatal outcomes included severe maternal
morbidity, neonatal intensive care unit (NICU) admission,
major structural malformation, and fetal death. Fetal death
was coded if a fetal death certificate was issued, NICU ad-
mission was determined from birth records, and the other
outcomes were determined from OSHPD data (Supplemen-
tary Table S1). We used the Centers for Disease Control
definition of severe maternal morbidity that includes a list of
21 serious maternal outcomes (e.g., acute myocardial in-
farction, eclampsia, and sepsis).”’

We considered several sociodemographic variables ob-
tained from birth and fetal death certificates. These included
maternal age (<18 years, 18-34 years, and >34 years), Na-
tional Center for Health Statistics urban—rural classification
for county of residence®® (large central, fringe metro, me-
dium metro/small metro, and micropolitan/noncore), self-
identified race/ethnicity (non-Hispanic White, Hispanic,
Black, Indigenous, Hawaiian/Pacific Islander, Asian, two or
more races, and other/not stated/unknown), education (<12
years, 12 years, >12 years, and unknown), payer for delivery
(private, public, self-pay, and other), and receipt of women,
infants, and children (WIC) benefits (yes, no).

Lastly, we considered whether maternal OSPHD records
included any substance use-related diagnosis during preg-
nancy or diagnosis of a mental disorder complicating preg-
nancy. The ICD-9 and ICD-10 codes used to identify the
substance use and mental health diagnoses are provided in
Supplementary Table S1.
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Statistical analysis

We described demographic characteristics of the sample
stratified by diagnosis of postpartum suicidal behaviors
(no suicidal behavior, suicidal ideation with no attempt, and
suicide attempt). We used a chi-square analysis to test inde-
pendence of each sociodemographic variable with postpartum
suicidal behavior. Then, we estimated 2013-2018 prevalence
of postpartum suicidal ideation and attempt and plotted trends
in each variable across time. We used birth year as the time
variable, so estimates should be interpreted as prevalence of
suicidal behaviors among individuals giving birth in a specific
year. When information on specific cause was available, we
stratified suicide attempt into attempts due to poisoning versus
attempts due to self-inflicted injury or self-harm.

We used modified Poisson regression with robust vari-
ances to account for individuals with more than one preg-
nancy.”’ We estimated crude and adjusted risk ratios (RRs)
and 95% confidence intervals (CIs) for associations between
each adverse perinatal outcome and each suicidal behavior.
Also, we stratified the adjusted models by timing of postpar-
tum suicidal behavior (<3 months from delivery, 3—12 months
from delivery) to examine potential effect modification by
time since delivery. Adjusted models included maternal age,
urban—rural classification, race/ethnicity, education, payer for
delivery, receipt of WIC benefits, diagnosis of a mental dis-
order complicating pregnancy, or a substance use-related di-
agnosis during pregnancy. All data management and statistical
analyses were carried out using SAS 9.4.

Results

The prevalence estimates for diagnoses of postpartum
suicidal ideation and attempt in California increased from

143 and 21.4 per 100,000 persons in 2013 to 198.9 and 50.2
per 100,000 persons in 2018. Most postpartum suicide at-
tempts were due to self-inflicted poisoning (Fig. 1).

The prevalence of suicidal behaviors varied by socio-
demographic characteristics (Table 1). People with either suicidal
ideation or attempt postpartum were younger and had less years
of education compared with those with no suicidal behavior.
A greater proportion of people with suicidal ideation or attempt
lived in rural counties, were Black, Indigenous, or identified as
two or more races, were publicly insured, or receiving WIC
benefits. Among people with suicidal behavior, there were no
meaningful differences between those who had suicidal ideation
with no attempt and those with a suicidal attempt (Table 1).

Severe maternal morbidity was associated with 2.6 (95%
CI 2.2-2.30) times greater risk of suicidal ideation and 5.8
(95% CI1 4.7-7.1) times greater risk of suicide attempt. These
RRs were attenuated to 1.4 (95% CI 1.2-1.6) and 3.3 (95% CI
2.7-4.1) after adjustment. Fetal death was similarly associ-
ated with risk of both outcomes. After adjustment, fetal death
was associated with 2.5 (95% CI 1.8-3.4) times greater risk
of suicidal ideation and 2.1 (95% CI 1.1-4.2) times greater
risk of suicide attempt.

Having a baby admitted to the NICU was associated with
greater risk of suicidal ideation (crude: 2.2, 95% CI 2.0-2.4;
adjusted: 1.3, 95% CI 1.2-1.4) and suicide attempt (crude =
1.9, 95% CI 1.5-2.3; adjusted=1.2, 95% CI 1.0-1.4). Hav-
ing a baby with a major structural malformation was not
associated with either outcome (Table 2).

After stratifying by time since delivery, we reported a
much larger association between fetal death and suicidal
ideation during the first 3 months after delivery (RR=4.1,
95% CI 2.5-6.6) compared with between 3 and 12 months
after delivery (RR=1.9, 95% CI 1.9-1.3, 2.9). The size of

—Suicidal Ideation -Suicide Attempt
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5 FIG. 1. Prevalence per 100,000
g of suicidal ideation and suicide at-
o] tempt diagnoses, California 2013—
g 100 2018. Suicide attempts include fa-
= tal and nonfatal events. Poisoning
E and self-harm rates do not sum to
a all suicide attempts because not all
50 suicide attempts could be dis-
aggregated by and methods were
not mutually exclusive.
0
2013 2014 2015 2016 2017 2018
Prevalence per 100,000
Suicidal ideation 143 157.5 142.8 155.6 183.2 198.9
Suicide attempt 21.4 22.4 41.5 52.7 51.8 50.2
Poisoning 13.7 16.4 36.7 45.7 44 40.8
Self-harm 8.3 6.4 3 4.4 3.9 4.8
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TABLE 1. DEMOGRAPHIC CHARACTERISTICS OF PREGNANCIES WITH AND WITHOUT DIAGNOSIS OF POSTPARTUM

SuicipAL BEHAVIOR, CALIFORNIA 2013-2018 (n=2,563,288)

No suicidal behavior

Suicidal ideation with no attempt

Suicide attempt®

n=2,558,431 n=23,844 n=1,013
n (Col %) n (Col %) n (Col %)
Age
<18 years 34,219 (1.3) 140 (3.6) 33 (3.3)
18-34 years 1,975,119 (77.2) 3,213 (83.7) 878 (86.7)
>34 years 548,936 (21.4) 487 (12.7) 102 (10.1)
Missing 157 (0.01) <5 <5
Urban-rural classification”
Large central 1,586,204 (62.0) 2,234 (58.1) 526 (51.9)
Fringe metro 319,891 (12.5) 515 (13.4) 116 (11.5)
Medium/small metro 597,660 (23.4) 961 (25.0) 337 (33.3)
Micro/noncore 44,056 (1.7) 126 (3.3) 33 (3.3)
Missing 10,620 (0.4) 8 (0.2) <5
Race/ethnicity
White 679,295 (26.5) 1,195 (31.1) 302 (29.8)
Hispanic 1,235,189 (48.3) 1,622 (42.2) 437 (43.1)
Black 123,076 (4.8) 453 (11.8) 116 (11.5)
Indigenous 7,992 (0.3) 28 (0.7) 6 (0.6)
Hawaiian/PI 9,572 (0.4) 16 (0.4) 6 (0.6)
Asian 386,581 (15.1) 218 (5.7) 60 (5.9)
Two or more races 57,740 (2.3) 197 (5.1) 48 (4.7)
Other or missing 58,986 (2.3) 115 (3.0) 38 (3.8)
Education
<12 years 394,769 (15.4) 763 (19.9) 200 (19.7)
12 years 621,342 (24.3) 1,264 (32.9) 340 (33.6)
>12 years 1,433,102 (56.0) 1,604 (41.7) 418 (41.3)
Missing 109,218 (4.3) 213 (5.5) 55 (5.4)
Payer for delivery
Private 1,240,280 (48.5) 1,207 (31.4) 296 (29.2)
Public 1,148,423 (44.9) 2,424 (63.1) 672 (66.3)
Self-pay 90,935 (3.6) 54 (1.4) 8 (0.8)
Other 78,793 (3.1) 156 (4.1) 37 (3.7)
Receipt of WIC
Yes 1,228,489 (48.0) 2,376 (61.8) 647 (63.9)
No 1,308,358 (51.1) 1,370 (35.6) 342 (33.8)
Missing 21,584 (0.8) 98 (2.5) 24 (2.4)

Chi-square analysis of independence yielded statistically significant results (p <0.001) for all comparisons.

Suicide attempt includes fatal and nonfatal events.
°Large central metro is the most urban (counties in MSAs of 1 million or more population), micropolitan or noncore includes the most

rural counties.

AI/AN, American Indian/Alaska Native; MSAs, metropolitan statistical areas; PI, Pacific Islander; WIC, women, infants, and children.

other exposure—outcome associations did not meaningfully
vary by time since delivery (Fig. 2).

Discussion

In an administrative cohort of California births between
2013 and 2018, we characterized the prevalence of post-
partum suicidal ideation and attempt in a California
population-based cohort study. We reported that the preva-
lence of diagnosed suicidal ideation and suicide attempt has
increased across time, that most suicide attempts were
caused by self-inflicted poisoning, and that there was sub-
stantial variation by sociodemographic characteristics. In
addition, we estimated associations between adverse peri-
natal outcomes and postpartum suicidal behaviors. We re-
ported that severe maternal morbidity, NICU admission, and
fetal death were associated with higher risk of postpartum

suicidal behavior. We reported that having a baby with a
major structural malformation was not associated with the
same outcomes.

Our report of rising prevalence of both suicidal ideation
and attempt parallels the trends reported in a recent study
using claims data for a U.S.-wide national commercially in-
sured population.'* However, we note that the studies are not
directly comparable because that study aggregated diagnoses
of suicidal behavior from 1 year before and 1 year after
pregnancy, whereas we examined diagnoses only in the year
after pregnancy. Nonetheless, both administrative studies
substantially underestimate the prevalence of suicidal idea-
tion and attempt reported in observational studies using self-
reported measures of suicidality, which are five to seven
times greater in magnitude.'®'*'” Thus, we can infer that the
majority of cases are not being detected and/or diagnosed in
clinical settings.
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TABLE 2. ASSOCIATIONS BETWEEN ADVERSE PERINATAL OUTCOMES AND DIAGNOSES OF POSTPARTUM SUICIDAL
BEHAVIOR, CALIFORNIA, 2013-2018

Suicidal ideation

Suicide attempt

Prevalence Crude RR Adjusted RR Prevalence Crude RR Adjusted RR
Sample size  per 100,000 (95% CI) (95% CI) per 100,000 (95% CI) (95% CI)
Maternal
Severe maternal morbidity
Yes 45,235 342.7 2.6 (22-3.0) 1.4 (1.2-1.6) 210.0 58 (4.7-7.1) 3.3 (2.74.1)
No 2,518,053 146.5 36.5
Neonate
NICU admission
Yes 160,985 305.0 222024 131.2-14) 69.6 19 (1.5-2.3) 1.2 (1.0-14)
No 2,402,303 139.6 37.5
Major structural malformation
Yes 69,327 187.5 1.3 (1.1-1.5) 1.0 (0.9-1.2) 47.6 1.2 (0.9-1.7) 1.0 (0.7-1.5)
No 2,493,961 148.9 39.3
Fetal death
Yes 11,366 589.5 4.0 (3.2-5.0)0 25(1.8-34) 132.0 34 (2.0-5.6) 2.1 (1.14.2)
No 2,551,922 148.0 39.1

Adjusted RR includes adjustment for maternal age, urban-rural classification, race/ethnicity, education, payer for delivery, receipt of
WIC benefits, mental disorder complicating pregnancy, or substance-related diagnosis.

Severe maternal morbidity defined using CDC criteria (21 indicators).

CDC, Centers for Disease Control and Prevention; CI, confidence interval; RR, risk ratio.

Several of the sociodemographic correlates of suicidal
behavior identified in this study—younger age, Black race,
and socioeconomic disadvantage—are well estab-
lished.”'®'*17-3% Qur study also adds data showing a dis-
proportionate burden of suicidal behavior among Indigenous
people and among those living in rural settings. These de-
mographic data are critical in identifying high-risk popula-
tions and determining where resources for prevention and
treatment should be prioritized.

Our finding that experience of fetal death was strongly
associated with suicidal ideation and attempt supports prior
research from Washington State, which reported three times
greater risk of suicide attempt postpartum after a fetal or
infant death,24 and Taiwan, which reported five times greater
odds of completed suicide after fetal loss.>’ We add that the
association between fetal death and suicidal ideation was
much larger during the first 3 months postpartum, perhaps
when the grief of losing the baby is most intense. Of note, we
did not observe the same attenuation of effect for the asso-
ciation between fetal death and suicide attempt. Experiencing
a fetal death was associated with over two times greater risk
of attempt in both time periods (<3 months and 3—12 months
postpartum). Considering the consistency of these findings
across settings, prevention efforts must focus on improving
access to psychological services for postpartum individuals
after fetal loss, particularly in the first few months after the
end of pregnancy.

We reported that the adverse perinatal outcome most
strongly associated with suicide attempt was severe maternal
morbidity, and that this association did not attenuate after 3
months postpartum. Severe maternal morbidity is a com-
posite outcome that includes life-threatening conditions
during pregnancy or childbirth, such as eclampsia, acute
myocardial infarction, and sepsis. These events are serious,
stressful, and negatively affect maternal mental health. For
example, women who experience severe maternal morbidity

have two to three times greater odds of Postpartum depres-
sion®? and post-traumatic stress disorder’>** compared with
women with healthy pregnancies.

An administrative study using hospitalization data from
Florida showed that even among women without pre-
existing psychiatric conditions, those who experienced
severe maternal morbidity had increased odds of a hospi-
talization or emergency room visit for depression, anxiety,
and psychosis within 1 year of delivery.”* Our study adds
to this evidence base that severe maternal morbidity is also
associated with increased risk of suicide ideation and at-
tempt. These findings are consistent with findings from a
New York City study that reported that individuals with
pregnancy complications had nearly five times higher odds
of postpartum suicidal ideation than individuals without
complications.

The mechanisms contributing to these associations are
likely varied and should be studied in future research. It may
be that the stress that comes with experience of severe ma-
ternal morbidity causes increased suicidal ideation and at-
tempt, or it may be that these associations are due to
unmeasured confounding. Regardless of whether these rela-
tionships are causal, these events serve as important flags for
predicting which individuals may benefit from increased
screening and resources after pregnancy.

The last two outcomes we examined in relation to postpar-
tum suicidal behavior were having a baby admitted to the
NICU and having a baby with a major structural malformation.
Infant admission to the NICU is an established risk factor for
postpartum depression, and universal postpartum mental health
screening for parents of NICU babies is recommended.” We
reported that NICU admission was associated with a small
(20%—30%) increased risk of suicidal ideation and attempt.
Unfortunately, we were not able to measure whether an indi-
vidual received maternal mental health screening or resources
while their baby was in the NICU. Future research should
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investigate the modifying effects of maternal interventions
received in the NICU setting.

Regarding having a baby with a major structural malforma-
tion, much less is known. A couple of studies have reported
increased psychological distress during pregnancy after diag-
nosis of a congenital anomaly.***” We did not find any evidence
to suggest that having a baby with a major structural mal-
formation was associated with postpartum suicidal behavior.

Several methodological limitations should be consid-
ered. These data cannot inform whether rising trends in
suicidality reflect increases in the experience of suicidal
behaviors or increased detection of suicidal behaviors.

Adjusted risk ratio and 95% confidence interval

Future research interested in identifying causes of
pregnancy-associated suicidal behavior will need to dis-
entangle those concepts. Also, the United States transi-
tioned from the ICD-9-CM to ICD-10-CM coding scheme
to classify diagnoses in 2015. The wording of intentional
self-harm codes changed from ‘‘suicide and self-inflicted
injury’’ in ICD-9-CM to ‘‘intentional self-harm’ in ICD-
10-CM. Furthermore, the ICD-10-CM introduced suicide
attempt as its own code, distinct from intentional self-
harm. These changes may have resulted in differential
capture of suicidality across years and should be consid-
ered when examining time trends.*®>°
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Also, we present data from 5 years, a period of time that
may be too small to draw meaningful conclusions regarding
the stability or drivers of these trends. However, these data
serve as a baseline as we plan to continue monitoring suicidal
outcomes as more years of data become available.

Lastly, we likely underestimate the true prevalence of
pregnancy-associated suicidality for a couple of reasons. We
ascertained occurrence of suicidal behavior by OSHPD dis-
charge code. Thus, people who did not seek care or were not
admitted to the hospital would not be recorded.® Also, people
may not feel comfortable disclosing their suicidal behavior
and, in some cases, may not have even been asked about
suicidality by their providers. These factors likely vary by
health care setting (e.g., hospitalization and emergency room)
and provider characteristics that are not measured in this study.

Conclusions

This study provides data showing that the burden of sui-
cidal behavior in the year postpartum is growing and is un-
equally distributed across population subgroups. Surveillance
of suicidal behaviors in this population is poor despite in-
creasing recognition and dialogue surrounding maternal
mental health. These data contribute to filling this gap.
Pregnancy and the postpartum period mark critical periods in
one’s life when people tend to have increased engagement in
health care, thus, it is an optimal time to intervene.

Focused efforts to screen pregnant and newly postpartum
people and identify individuals who can be connected to
additional care are of high priority."* Expansion of policies
and programs such as home visiting and peer support pro-
grams, telehealth, and extension of national Medicaid cov-
erage through at least the first year after pregnancy are
examples of strategies that could substantially improve de-
tection and treatment of pregnancy-associated suicidality.*
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