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Association of severe maternal morbidity and
post-traumatic stress disorder
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BACKGROUND: Severe maternal morbidity refers to the most serious complications of pregnancy. Whether severe maternal morbidity is
associated with post-traumatic stress disorder is currently under active investigation.
OBJECTIVE: This study aimed to examine the association between severe maternal morbidity and post-traumatic stress disorder at delivery.
STUDY DESIGN: This was a retrospective cohort study querying the Healthcare Cost and Utilization Project’s National Inpatient Sample,
which included 12,857,721 patients for national estimates who had vaginal or cesarean deliveries between January 2016 and December 2019.
Patients with mental health conditions other than post-traumatic stress disorder and substance use disorder were excluded. Severe maternal mor-
bidity was defined according to the Centers for Disease Control and Prevention definition (a total of 21 indicators). Main outcomes were trends and
characteristics related to post-traumatic stress disorder, assessed with a multivariable binary logistic regression model. Sensitivity analysis
included subcohort assessment restricted to patients per clinical and obstetrical demographics.
RESULTS: A total of 8880 patients had a diagnosis of post-traumatic stress disorder during the hospital admission for delivery (prevalence
rate, 6.9 per 10,000). The prevalence rate of post-traumatic stress disorder increased from 5.0 to 8.8 per 10,000 deliveries between 2016 and
2019. This increasing trend remained independent in multivariable analysis. The adjusted odds ratio, compared with 2016, was 1.26 (95% confi-
dence interval, 1.19−1.35) for 2017, 1.50 (95% confidence interval, 1.41−1.60) for 2018, and 1.73 (95% confidence interval, 1.63−1.84) for
2019. Severe maternal morbidity occurred in 210,605 (1.6%) patients. Patients who had severe maternal morbidity were more likely to have a
diagnosis of post-traumatic stress disorder than those without severe maternal morbidity (12.8 vs 6.8 per 10,000 deliveries; adjusted odds ratio,
1.57; 95% confidence interval, 1.39−1.78) in multivariable analysis. This association remained robust in several subcohort analyses including
(1) participants aged ≤35 years (adjusted odds ratio, 1.62; 95% confidence interval, 1.41−1.86), (2) those aged ≤35 years without medical
comorbidity (adjusted odds ratio, 2.01; 95% confidence interval, 1.70−2.37), and (3) those aged <35 years without medical comorbidity, cesar-
ean delivery, and preterm delivery (adjusted odds ratio, 4.52; 95% confidence interval, 3.56−5.74).
CONCLUSION: There has been a gradual increase in the number of patients with a diagnosis of post-traumatic stress disorder at delivery in
recent years among those without other mental health or substance use conditions. These data suggest that there is a possible association
between severe maternal morbidity and post-traumatic stress disorder.
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AJOG Global Reports at a Glance

Why was this study conducted?
The association between severe maternal morbidity and post-traumatic stress
disorder (PTSD) is currently under active investigation.

Key findings
In an analysis of the National Inpatient Sample including 12.9 million pregnant
patients without underlying mental health or substance use conditions, the prev-
alence of patients with a diagnosis of PTSD increased from 5.0 to 8.8 per 10,000
deliveries between 2016 and 2019. Patients who had severe maternal morbidity
were more likely to have a diagnosis of PTSD than those who did not (12.8 vs
6.8 per 10,000 deliveries; adjusted odds ratio, 1.57; 95% confidence interval, 1.39
−1.78).

What does this add to what is known?
The number of patients with a diagnosis of PTSD at delivery among those with-
out other mental health or substance use conditions seems to be gradually
increasing. These data suggest that there is an association between severe mater-
nal morbidity and PTSD.

Original Research ajog.org
Introduction
Severe maternal morbidity (SMM)
refers to serious unexpected labor and
FIGURE
Trends in PTSD at delivery from 2016

Temporal trends in PTSD prevalence among patien
substance use disorders and delivered between 20
observed value, and the bars represent the standar
PTSD, post-traumatic stress disorder.
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delivery outcomes that lead to signifi-
cant acute or chronic maternal health
consequences.1 In the United States,
to 2019

ts who had no other mental health condition or
16 and 2019 is shown. The dots represent the
d error. The lines represent the modeled value.

maternal morbidity. Am J Obstet Gynecol Glob Rep 2022.
severe maternal morbidity occurs in
approximately 1.5% of deliveries.2,3 The
mortality rate among those who experi-
ence SMM is around 0.4% to 1.1%.2,3

Altogether, these statistics highlight that
pregnancy, particularly when compli-
cated by SMM, represents a serious life-
threatening event to reproductive-aged
pregnant individuals.
The interaction between maternal

mental illness and SMM is an active
area of interest.4,5 Post-traumatic stress
disorder (PTSD) is characterized by
intrusion symptoms, avoidance of spe-
cific stimuli, and negative alterations in
mood and arousal for at least 1 month
following the witness or experience of a
traumatic event; the lifetime prevalence
of PTSD among females is approxi-
mately 11.0% to 14.4%.6

Although not specific to SMM, child-
birth is described as a traumatizing expe-
rience by one-third of mothers,7 and
available data suggest that fewer patients
will suffer from PTSD postpartum.5,7,8

There is also interest in understanding
the interaction between maternal mor-
bidity and PTSD.4,5,9−11 However, over-
all, the results of previous studies are
heterogeneous or in some cases equivo-
cal likely because of small sample
sizes.4,9−11 Furthermore, although peri-
natal mental illness may contribute to
worse obstetrical outcomes, less is
known specifically about prenatal
PTSD.12

This lack of knowledge is, in part,
because of the scarcity of recent,
national-level data for the United
States on the PTSD trends and its
association with SMM. Thus, this
study aimed to examine the prevalence
of PTSD at delivery and its temporal
relationship with SMM.

Materials and Methods
Data source
The National Inpatient Sample (NIS)
was queried for this study. The NIS
program was developed as part of the
Healthcare Cost and Utilization Proj-
ect (HCUP), and the Agency for
Healthcare Research and Quality sup-
ports the HCUP.13 The NIS program
is a nationwide, all-payer database on
hospital admissions that randomly

http://www.ajog.org


TABLE 1
Incidence of and risk factors for PTSD
Characteristic Number (%)a PTSDb P value

Number 12,857,721 (100) 6.9

Age (y) .514

<35 10,521,557 (81.8) 6.9

≥35 2,335,844 (18.2) 6.7

Unknown 320 (<0.1) 0

Year <.001

2016 3,344,286 (26.0) 5.0

2017 3,265,741 (25.4) 6.4

2018 3,167,799 (24.6) 7.6

2019 3,079,894 (24.0) 8.8

Race and ethnicity <.001

White 6,178,230 (48.1) 8.3

Black 1,847,780 (14.4) 7.5

Hispanic 2,746,298 (21.4) 4.8

Asian, Pacific Islanders 848,829 (6.6) 2.8

Native American 81,280 (0.6) 15.4

Others 604,600 (4.7) 5.2

Unknown 550,704 (4.3) 6.7

Primary expected payer <.001

Medicare 72,220 (0.6) 41.5

Medicaid 5,193,422 (40.4) 8.6

Private including HMO 6,862,710 (53.4) 4.8

Self-pay 350,710 (2.7) 3.1

No charge 8900 (0.1) 0.0

Others 354,695 (2.8) 18.5

Unknown 15,065 (0.1) 26.6

Median household income <.001

QT1 (lowest) 3,477,963 (27.0) 7.1

QT2 3,160,812 (24.6) 7.5

QT3 3,194,277 (24.8) 7.1

QT4 (highest) 2,906,753 (22.6) 5.8

Unknown 117,915 (0.9) 6.8

Hospital bed capacity <.001

Small 2,441,245 (19.0) 6.2

Medium 3,964,860 (30.8) 6.2

Large 6,451,616 (50.2) 7.6

Hospital location and teaching status <.001

Rural 1,099,406 (8.6) 6.4

Urban nonteaching 2,743,203 (21.3) 5.2

Urban teaching 9,015,112 (70.1) 7.5

(continued)
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selects 20% of inpatient records from
each participating center. The weighted
data for national estimates represent
more than 90% of the US population.

Ethics statement
The current study was deemed exempt
by the University of Southern California
Institutional Review Board because of
the use of publicly available, de-identi-
fied data. There is no public or patient
involvement in this study.

Study population
This was a retrospective cohort study
examining the NIS program database
from January 2016 to December 2019.
The study population included all
patients who were recorded as having
had vaginal or cesarean deliveries dur-
ing hospital admission during the study
period. This study period was selected
because of the introduction of the
World Health Organization’s Interna-
tional Classification of Diseases, 10th
Revision (ICD-10) codes in the NIS
program. Case identification of vaginal
and cesarean deliveries was based on
the ICD-10 Clinical Modification and
Procedure Classification System codes
and the Diagnosis-Related Group codes.
The current analysis followed the ICD-
10 codes from a previous analysis.14

Patients with mental health condi-
tions other than PTSD and patients
with substance use disorders were
excluded because these conditions are
known to be associated with PTSD.
Mental health conditions that were
excluded were depressive disorder,
bipolar spectrum disorder, schizophre-
nia spectrum disorder, anxiety disorder,
acute stress reaction, and adjustment
disorder.15 Excluded substance use dis-
orders were tobacco use, alcohol use,
and drug use.

Study variables
The diagnosis of PTSD was based on the
ICD-10 code of F43.1. SMM was defined
as per the Centers for Disease Control
and Prevention definition with the follow-
ing 21 indicators16: acute myocardial
infarction, aneurysm, acute renal failure,
adult respiratory distress syndrome,
November 2022 AJOG Global Reports 3
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TABLE 1
Incidence of and risk factors for PTSD (continued)

Characteristic Number (%)a PTSDb P value

Hospital region <.001

Northeast 2,043,750 (15.9) 8.7

Midwest 2,595,978 (20.2) 6.9

South 5,090,454 (39.6) 5.0

West 3,127,540 (24.3) 9.0

Obesity <.001

No 11,555,831 (89.9) 6.2

Yes 1,301,889 (10.1) 12.8

Diabetes mellitus <.001

No 11,729,887 (91.2) 6.7

Preexisting 128,260 (1.0) 12.5

Gestational 999,574 (7.8) 8.2

Hypertensive disorder <.001

No 11,706,581 (91.0) 6.5

Preexisting 438,875 (3.4) 13.8

Gestational 712,265 (5.5) 9.6

Gestational age (wk) <.001

≥39 8,119,054 (63.1) 6.2

37−38 3,378,773 (26.3) 7.7

34−36 834,924 (6.5) 8.1

<34 391,720 (3.0) 11.0

Unknown 133,250 (1.0) 9.4

Delivery type <.001

Vaginal delivery 8,750,939 (99.3) 6.6

Cesarean delivery 4,106,782 (0.7) 7.6

Previous uterine scar .004

No 10,567,777 (82.2) 6.8

Yes 2,289,943 (17.8) 7.4

Uterine myoma .003

No 12,674,246 (98.6) 6.9

Yes 183,475 (1.4) 8.7

Placenta previa .201

No 12,793,991 (99.5) 6.9

Yes 63,730 (0.5) 5.5

Placenta abruption <.001

No 12,729,416 (99.0) 6.9

Yes 128,305 (1.0) 10.1

Placenta accreta spectrum .154

No 12,842,911 (99.9) 6.9

Yes 14,810 (0.1) 10.1

Multiple gestation .053

No 12,627,191 (98.2) 6.9

(continued)
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amniotic fluid embolism, cardiac arrest or
ventricular fibrillation, conversion of car-
diac rhythm, disseminated intravascular
coagulation, eclampsia, heart failure or
arrest during surgery or procedure, puer-
peral cerebrovascular disorders, pulmo-
nary edema or acute heart failure, severe
anesthesia complications, sepsis, shock,
sickle cell disease with crisis, air and
thrombotic embolism, blood products
transfusion, hysterectomy, temporary tra-
cheostomy, and ventilation.
Other study covariates assessed

included patient demographics, medical
comorbidities, hospital information,
and pregnancy characteristics. Available
patient demographics included age
(<35 or ≥35 years), delivery year (2016,
2017, 2018, and 2019), race and ethnic-
ity (White, Black, Hispanic, Asian
including Pacific Islanders, and Native
American) as determined by the NIS
program, primary expected payer
(Medicare, Medicaid, Private including
Health Maintenance Organization
(HMO), self-pay, and no charge), and
census-level household income (every
quarter).
Available hospital information

included bed capacity (small, medium,
and large), teaching and location setting
(rural, urban noteaching, and urban
teaching), and US region (Northeast,
Midwest, South, and West). Medical
comorbidities included obesity (yes or
no), diabetes mellitus (no, preexisting,
and gestational), and hypertensive disor-
der (no, preexisting, and gestational).
Pregnancy characteristics included

gestational age at delivery (≥39, 37−38,
34−36, and <34 weeks’ gestation),
delivery type (vaginal or cesarean deliv-
ery), previous uterine scar (yes or no),
uterine myoma (yes or no), placenta
previa (yes or no), placenta abruption
(yes or no), placenta accreta spectrum
(yes or no), multifetal gestation (yes or
no), large for gestational age (yes or
no), and intrauterine growth restriction
(yes or no).

Statistical analysis
The prevalence rates of PTSD per
10,000 deliveries were computed for the
study covariate. The temporal trend of
PTSD prevalence rate was assessed for

http://www.ajog.org


TABLE 1
Incidence of and risk factors for PTSD (continued)

Characteristic Number (%)a PTSDb P value

Yes 230,530 (1.8) 5.9

IUGR <.001

No 12,447,191 (96.8) 6.9

Yes 410,530 (3.2) 8.3

LGA .017

No 12,518,901 (97.4) 6.9

Yes 338,820 (2.6) 8.0

Severe maternal morbidityc <.001

No 12,647,116 (98.4) 6.8

Yes 210,605 (1.6) 12.8

Chi-square tests were used to determine P values.

CDC, Centers for Disease Control and Prevention; IUGR, intrauterine growth restriction; LGA, large for gestational age; PTSD,
post-traumatic stress disorder; QT, quartile.
a Percentage per column (age included median with interquartile range). Total number may not be 12,857,721 because of the
weighted model; b A total of 8880 patients had a diagnosis of PTSD, and incidence rates are shown per row per 10,000
deliveries; c Included any 1 of the 21 indicators for severe maternal morbidity according to the CDC definition.

Duval. Association of post-traumatic stress disorder and severe maternal morbidity. Am J Obstet Gynecol Glob Rep
2022.
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each study year using a linear seg-
mented regression model with log
transformation and using year-quarter
time increments.17

A binary logistic regression model
with a conditional step-forward selec-
tion method was fitted to identify the
independent characteristics associated
with PTSD in the multivariable analy-
sis.18 Study variables with a P<.05 in
the univariable analysis were considered
in the initial model candidate. The anal-
ysis was executed with the stopping rule
of P<.05 in the final model. The effect
size was expressed as adjusted odds
ratios (aOR) with the corresponding
95% confidence interval (CI).
In the sensitivity analyses, the associ-

ation between SMM and PTSD was
examined in several restricted cohorts.
Sequential exclusion of a priori deter-
mined factors related to SMM was per-
formed.1 In the first restriction, the
cohort was restricted to patients aged
<35 years (age-restricted cohort). In the
second restriction, the cohort was
restricted to patients aged <35 years
without comorbidities (diabetes melli-
tus, hypertensive disorder, and obesity)
(age and comorbidity factor−restricted
cohort). In the third restriction, the
cohort was restricted to patients aged
<35 years without comorbidities and
delivery factors (cesarean delivery and
preterm delivery) (age, comorbidity,
and delivery factor−restricted cohort).

In addition, the association between
postpartum hemorrhage and PTSD and
the association between preeclampsia and
PTSD were assessed because these obstet-
rical complications have been examined
previously.8 Last, a classification-tree was
constructed to assess the extent of the
effect of risk factors on PTSD prevalence
rate. A recursive partitioning analysis
with a chi-square automatic interaction
detector method was used for the model-
ing (stopping rule, maximum 3 layers). In
each determined pattern, the PTSD prev-
alence was computed.

The weighted values for national esti-
mates provided by the NIS program
were utilized for the analyses, and statis-
tical interpretation was based on a 2-
tailed hypothesis. A P value of <.05 was
considered statistically significant. Miss-
ing variables were grouped as one cate-
gory in each study variable. IBM SPSS
Statistics (version 28.0; IBM Corp,
Armonk, NY) and R statistics (version
3.5.3; R foundation for Statistical Com-
puting, Vienna, Austria) were used for
all analyses. The Strenghthening the
Reporting of Observational Studies in
Epidemiology reporting guidelines were
followed to summarize the performance
of the cohort study.19
Results
A total of 12,857,721 deliveries from
2016 to 2019 were examined for the
study. Of those, 8880 patients had a
diagnosis of PTSD during the index
admission for delivery, equating to a
PTSD prevalence rate of 6.9 per 10,000
deliveries.
The prevalence of a PTSD diagnosis

increased from 5.0 to 8.8 per 10,000
deliveries between 2016 and 2019 (1.8-
fold increase; P<.001) (Figure and
Table 1). The increasing trend of PTSD
diagnoses over time remained indepen-
dent in a multivariable analysis with an
adjusted odds ratio, compared with
2016, of 1.26 (95% CI, 1.19−1.35)
for 2017, 1.50 (95% CI, 1.41−1.60) for
2018, and 1.73 (95% CI, 1.63−1.84) for
2019 (Table 2).
SMM occurred in 210,605 (1.6%)

deliveries. The prevalence rate of PTSD
diagnoses was higher among those who
had SMM when compared with those
without SMM (12.8 vs 6.8 per 10,000
deliveries; P<.001) (Table 1). In a multi-
variable analysis (Table 2), this associa-
tion remained robust, and SMM was
associated with a 57% increased likeli-
ness of having a PTSD diagnosis (aOR,
1.57; 95% CI, 1.39−1.78).
In addition, (1) patient characteristics

such as being White, Black, or Native
American, having obesity, and medical
comorbidities, (2) hospital characteris-
tics such as a large bed capacity, urban
teaching setting, and being located in
the Northeast or West regions, and (3)
pregnancy characteristics, such as pre-
term birth and cesarean delivery, were
independently associated with an
increased likeliness of receiving a PTSD
diagnosis (all P<.05) (Table 2). Con-
versely, patients who were Asian, pri-
vately insured, and had higher incomes
were less likely to have a diagnosis of
PTSD (all P<.05) (Table 2).
November 2022 AJOG Global Reports 5
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TABLE 2
Independent characteristics associated with post-traumatic stress
disorder
Characteristic aOR (95% CI)a P valuea

Year <.001b

2016 1

2017 1.26 (1.19−1.35) <.001

2018 1.50 (1.41−1.60) <.001

2019 1.73 (1.63−1.84) <.001

Race and ethnicity <.001b

White 2.57 (2.40−2.74) <.001

Black 1.74 (1.61−1.88) <.001

Hispanic 1

Asian, Pacific Islanders 0.76 (0.66−0.87) <.001

Native American 3.06 (2.55−3.69) <.001

Others 1.35 (1.19−1.53) <.001

Unknown 1.96 (1.74−2.21) <.001

Primary expected payer <.001b

Medicare 4.30 (3.82−4.84) <.001

Medicaid 1

Private including HMO 0.46 (0.44−0.49) <.001

Self-pay 0.43 (0.35−0.52) <.001

No charge — .974

Others 1.89 (1.74−2.06) <.001

Unknown 2.61 (1.91−3.57) <.001

Median household income <.001b

QT1 (lowest) 1

QT2 1.06 (1.00−1.12) .063

QT3 1.01 (0.95−1.07) .736

QT4 (highest) 0.92 (0.86−0.98) .011

Unknown 1.00 (0.80−1.25) .974

Hospital bed capacity <.001b

Small 0.94 (0.88−1.00) .050

Medium 1

Large 1.14 (1.08−1.19) <.001

Hospital location and teaching status <.001b

Rural 1.18 (1.07−1.29)

Urban nonteaching 1 <.001

Urban teaching 1.33 (1.25−1.41) <.001

Hospital region <.001b

Northeast 1

Midwest 0.73 (0.69−0.79) <.001

South 0.53 (0.50−0.56) <.001

West 1.19 (1.12−1.27) <.001

(continued)
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A classification tree model identified
26 patterns based on clinical and obstetri-
cal demographics with 4 of these patterns
having a greater than 3-fold higher prev-
alence of PTSD when compared with the
whole cohort (6.9 per 10,000). These
include Native American individuals
without obesity in the South or West
regions, patients with obesity in the Mid-
west region who had a late-preterm deliv-
ery, White or Black individuals with
obesity in the West region, and patients
with obesity in the Northeast region who
had early- or extremely-preterm delivery
(range, 22.1−26.3 per 10,000).
Sensitivity analyses were performed for

3 restricted cohorts, namely 10,521,557
patients in the age−restricted cohort
(PTSD prevalence, 6.9/10,000 deliveries),
8,286,572 patients in the age and comor-
bidity factor-restricted cohort (PTSD
prevalence, 5.9/10,000 deliveries), and
4,090,378 patients in the age, comorbidity,
and delivery factor−restricted cohort
(PTSD prevalence, 5.4/10,000 deliveries).
In these 3 restricted cohorts, the preva-
lence of PTSD increased from 2016 to
2019 (5.0−8.9, 4.2−7.8, and 4.0−6.9 per
10,000 deliveries, respectively; all P<.001).
In these 3 subcohorts, the association

of SMM and PTSD remained robust
after multivariable analysis (all P<.001)
(Table 3), and patients who had SMM
were more likely to have a diagnosis of
PTSD (aOR, 1.62, 2.01, and 4.52 for
age-restricted cohort, age and comor-
bidity factor−restricted cohort, and age,
comorbidity and delivery factor
−restricted cohort, respectively).
Lastly, patients who had a diagnosis of

preeclampsia (OR, 1.40; 95% CI, 1.29
−1.53) or postpartum hemorrhage (OR,
1.60; 95% CI, 1.47−1.73) were both more
likely to have a diagnosis of PTSD.

Discussion
Principal findings
Key results of this study are the following:
first, the national prevalence of a PTSD
diagnosis at time of delivery may signifi-
cantly underestimate the true prevalence
of the disease; second, among patients
without other mental health or substance
use conditions, there has been a gradual
increase in the number of patients with a
diagnosis of PTSD at delivery in recent

http://www.ajog.org


TABLE 2
Independent characteristics associated with post-traumatic stress disorder
(continued)

Characteristic aOR (95% CI)a P valuea

Obesity

No 1

Yes 1.70 (1.61−1.80) <.001

Diabetes mellitus .039b

No 1

Preexisting 1.14 (0.97−1.34) .105

Gestational 1.08 (1.01−1.16) .037

Hypertensive disorder <.001b

No 1

Preexisting 1.54 (1.41−1.68) <.001

Gestational 1.26 (1.16−1.36) <.001

Gestational age (wk) <.001b

≥39 1

37−38 1.19 (1.13−1.25) <.001

34−36 1.16 (1.07−1.26) <.001

<34 1.47 (1.33−1.62) <.001

Unknown 1.44 (1.21−1.72) <.001

Delivery type

Vaginal 1

Cesarean 1.08 (1.04−1.13) <.001

Severe maternal morbidityc

No 1

Yes 1.57 (1.39−1.78) <.001

aOR, adjusted odds ratio; CI, confidence interval; PTSD, post-traumatic stress disorder; QT, quartile.
a A binary logistic regression model for multivariable analysis. Conditional step-forward selection with the stopping rule of P<.05.
Multicollinearity was assessed in the study covariates; b Overall P values; c Included any 1 of the 21 indicators for severe mater-
nal morbidity per the Centers for Disease Control and Prevention definition.

Duval. Association of post-traumatic stress disorder and severe maternal morbidity. Am J Obstet Gynecol Glob Rep
2022.
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years; third, these data suggest that there is
a possible association between SMM and
PTSD.

Results

Prevalence of post-traumatic stress
disorder. Previously reported preva-
lence rates of antepartum and postpar-
tum PTSD vary widely. Most estimates
fall between 0.4% and 12.0% for ante-
partum PTSD20−23 and between 0.8%
and 16.6% for postpartum PTSD.5,7,8

The cause of this wide range is likely
multifactorial, including discrepant
study populations and diagnostic crite-
ria. The prevalence of PTSD among
patients with no other mental health
and substance use conditions in this
study, 6.9 per 10,000 deliveries, is lower
than in most previous studies.

The lower prevalence seen in this
study is likely multifactorial. Overall,
this discrepancy is most likely because
of the lack of information regarding the
postpartum period after discharge from
the hospital. Exclusion of other mental
health conditions and substance use dis-
orders in the current study is another
explanation for the lower prevalence
because these factors were not routinely
excluded in previous studies.8 A com-
parison with the studies that excluded
these factors were not applicable
because of the different inclusion peri-
ods (eg, postpartum period).
This study also found the highest

prevalence of PTSD among Native
American individuals than among any
other race or ethnicity groups exam-
ined. This observation was previously
not well studied. Previous research
demonstrated that adverse childhood
experiences seem to be associated with
an increased risk for PTSD symptoms
among Native American adolescents
and young adults.24 In addition, Native
American populations often face
extreme economic adversity and dis-
crimination, leading to disproportionate
rates of both chronic physical25 and
mental health conditions.26 Given these
acute challenges that are spread across
their social network, it is understand-
able how Native Americans could be at
risk for both PTSD and SMM. However,
this study itself was unable to examine
the past experiences of the group, which
may have caused the higher prevalence.
Nonetheless, these findings suggest that
Native American mothers face distinct
challenges. Further investigation is war-
ranted to validate the results.

Trends in post-traumatic stress
disorder. Despite the overall lower preva-
lence captured here, this study still
reported a gradual increase in PTSD
diagnoses among patients who reported
no other mental health conditions or
substance use disorders and who gave
birth during recent years in the United
States. The prevalence rate increased
from approximately 1 in 1997 to 1136
patients during the 4-year study period.
Logue et al15 recently demonstrated a 10-
fold increase in delivery hospitalizations
with 1 or more mental health diagnoses
from 2000 to 2018. Although Logue et
al15 did not assess PTSD diagnoses and
this study excluded these conditions, the
rise in other mental health disorders vali-
dates the findings here.
This study was not able to examine

the causality of this increase in the prev-
alence of maternal PTSD at delivery.
Because this study population was
restricted to obstetrical delivery admis-
sions, it is unknown if this rise mirrors
a rise in the general population during
November 2022 AJOG Global Reports 7
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TABLE 3
Sensitivity analysis

Cohort PTSDa
OR
(95% CI)

aOR
(95% CI)

All cases

SMM (�) 6.8 1 1

SMM (+) 12.8 1.88 (1.67−2.13) 1.57 (1.39−1.78)

Aged <35

SMM (�) 6.8 1 1

SMM (+) 13.1 1.92 (1.68−2.20) 1.62 (1.41−1.86)

Age <35 y without DM or
HTN or obesity

SMM (�) 5.8 1 1

SMM (+) 13.0 2.22 (1.89−2.62) 2.01 (1.70−2.37)

Aged <35 y without DM or
HTN or obesity or CD or
PTD

SMM (�) 5.3 1 1

SMM (+) 23.4 4.46 (3.52−5.67) 4.52 (3.56−5.74)
aOR, adjusted-odds ratio; CD, cesarean delivery; CI, confidence interval; DM, diabetes mellitus; HTN, hypertensive disorder; PTD,
preterm delivery; PTSD, post-traumatic stress disorder; SMM, severe maternal morbidity.
a PTSD prevalence rates are shown per row per 10,000 deliveries. Adjusting model were based on the independent factors as
shown in Table 2.

Duval. Association of post-traumatic stress disorder and severe maternal morbidity. Am J Obstet Gynecol Glob Rep
2022.
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recent years. It is also unknown if this
captures an increasing trend in routine
screening for PTSD rather than an
increasing trend in the disease itself.
Although national guidelines emphasize
the importance of universal screening
for anxiety and depression,27 universal
screening for PTSD is not well studied.

Association between severe maternal
morbidity and post-traumatic stress
disorder. The results of the current analy-
sis suggest that a temporal association
between the diagnoses of SMM and PTSD
exist. This relationship was sustained even
among patient <35 years old who deliv-
ered vaginally and in the absence of medi-
cal comorbidities, endorsing that the
observed relationship between the 2 is
likely robust. Because we were not able to
assess the causality between SMM and
PTSD in this study, discussion in this sec-
tion was based on a hypothesis-based
speculation to equally review both direc-
tionalities, that is, (1) SMM at delivery
could trigger the symptoms of PTSD and
8 AJOG Global Reports November 2022
(2) patients with PTSD may be at greater
risk for SMM at delivery.

It is possible that the experience of SMM
triggers PTSD.28 For example, a recent
study found that postpartum hemorrhage
is associated with PTSD at 2 months post-
partum.28 However, most studies assessing
PTSD and SMM were either equivocal in
their findings or underpowered to com-
ment on an association.4,9−11 Furthermore,
an important component of a PTSD
diagnosis is the duration of symptoms
for at least 1 month. Although patients
in the SMM group, on average, had lon-
ger hospitalizations (data not shown),
most patients were discharged before 1
month postpartum. Thus, a diagnosis of
PTSD was either premature (before
meeting the 1-month criterion) or the
PTSD diagnosis predated SMM.

Chronic psychosocial stress may indeed
portend worse pregnancy outcomes. Pre-
vious studies have demonstrated that
PTSD was associated with an increased
risk for spontaneous abortion, gestational
diabetes, preeclampsia, preterm birth, and
prolonged hospitalization.21,22,29 Although
the mechanism of psychological stress
causing worse obstetrical outcomes is
unknown, there is evidence that antenatal
depression, anxiety, and stress are associ-
ated with poorer outcomes such as pre-
term birth, low birthweight, and cesarean
delivery.30,31 Previous literature has also
demonstrated the increased risk for SMM
among mothers with mental health
disorders.32

Another analogous and important
example is that worse obstetrical out-
comes among Black mothers who experi-
ence the highest rates of SMM, maternal
mortality, and infant mortality2,3,33−35 are
hypothesized to, in part, be a consequence
of the traumatic toll of racism in the
United States.36 Thus, it is possible that if
the psychological needs of patients were
screened for and adequately addressed
antepartum, the negative impact of
maternal stress could be mitigated.
Overall, in the absence of chronology

between the 2 diagnoses of SMM and
PTSD in this study, a causal relationship
cannot be clarified. Nonetheless, this
finding merits further investigation.

Strengths and Limitations
The use of nationwide data, a large sample
size, recent time period, various sensitivity
analyses, and assessing the association
between SMM and PTSD enriched the
interpretation of the study findings.
Key limitations included unmeasured

bias that is inherent to this type of
study. For instance, details regarding
the PTSD diagnosis (eg, diagnostic cri-
teria, extent of symptoms, preexisting
diagnoses, and treatment) were not
available, but this could be key informa-
tion required for the analyses. A history
of PTSD is another possible confounder
that is absent from the database. As
above, details about the chronology
between PTSD and SMM were not
available in this study, limiting the cau-
sality assessment between the 2.
Lack of information on PTSD after dis-

charge from the index admission for deliv-
ery is another limitation. The NIS
program as an administrative type data-
base solely relied on the ICD-10 codes,
and accuracy of the diagnoses was not
assessable because an actual medical
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record review was not performed in this
study. Ascertainment bias caused by the
data capturing schema may limit the inter-
pretation of the study findings. Generaliz-
ability of our results to another population
is unknown because this study only exam-
ined the United States population.
Conclusion
The gradual increase in the prevalence of
PTSD among pregnant patients with no
other mental health conditions and sub-
stance use disorders in the recent years in
the United States is noteworthy. Extra
care and evaluation may be needed par-
ticularly for the subgroup of pregnant
patients with an increased risk for PTSD
as suggested in this study. The observed
association between SMM and PTSD,
together with the increasing trends, is
recognizable and highlights important
issues in the arena of the pregnant indi-
vidual’s mental health. Additional
research is needed to clarify the relation-
ship between SMM and PTSD. &
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