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Associations among Postpartum Posttraumatic Stress Disorder
Symptoms and COVID-19 Pandemic-Related Stressors

Clayton J. Shuman®2, PhD, MSN, RN &, Mikayla E. Morgan', BSN, RN, CCRN, Neha Pareddy', BA, Jolyna Chiangong',
BS, Philip Veliz!, PhD, Alex Peahl*3, MD, MSc, Vanessa Dalton**, MD, MPH

Introduction: Coronavirus disease 2019 (COVID-19) pandemic-related stressors (eg, exposure, infection worry, self-quarantining) can result in
heightened levels of distress and symptoms of postpartum posttraumatic stress disorder (PTSD).

Methods: Using a cross-sectional descriptive design, we collected survey data from a convenience sample of 670 postpartum persons who gave
birth to a newborn during the first 6 months of the COVID-19 pandemic in the United States. The presence of PTSD symptoms was measured using
the 21-item Birth Memories And Recall Questionnaire (BirthMARQ) and defined as an affirmative rating for each item (score of 5to 7 onalto 7
agreement scale). Symptoms counts were computed for each of the 6 BirthMARQ domains, 2 symptom clusters (intrusive; mood and cognition
alterations), and the total number of symptoms. Symptom counts were analyzed using descriptive statistics. We explored associations among
COVID-19 experiences (self-quarantine behaviors, infection worry, exposure) and counts of PTSD symptoms using negative binomial regression
models while controlling for postpartum depression screening scores, neonatal intensive care unit admissions, number of weeks postpartum, race,
and marital status.

Results: Almost 99% of participants reported experiencing at least one of 21 PTSD symptoms (mean, 8.32; SD, 3.63). Exposure to COVID-19 was
associated with a 34% greater risk for experiencing intrusive symptoms, specifically, symptoms of reliving the birthing experience as if it were
happening now (47% greater risk). Worry surrounding COVID-19 infection was associated with a 26% increased risk for experiencing intrusive
recall symptoms in which birth memories came up unexpectantly. COVID-19 quarantining behaviors were not significantly related to increasing
PTSD symptoms. Many of the demographic variables included were associated with increasing PTSD symptoms.

Discussion: Screening perinatal persons for PTSD is critically important, especially during public health crises like the COVID-19 pandemic. The
integration of comprehensive mental health screening, including specific screening for trauma and symptoms of PTSD, across health care settings
can help improve delivery of quality, patient-centered care to postpartum persons.
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INTRODUCTION (COVID-19) pandemic, postpartum persons can experience
a variety of PTSD symptoms, signaling emotional dysregu-
lation that could negatively affect their mental health, well-
being, and relationships with partners’ and their newborn or
infant.®

Overall risk factors for postpartum PTSD include fear
of childbirth, adverse childhood experiences, prenatal health
concerns (eg, preeclampsia, gestational diabetes, infant con-
genital abnormalities), and lack of social and/or emotional
support.>® Pandemic sequelae, such as social distancing, stay-
at-home orders, unemployment, and increased dependent
care responsibilities, are similar to previously established peri-
natal risk factors for postpartum PTSD. For example, so-
cial distancing and stay-at-home orders can contribute to

Nearly one in 4 postpartum persons report symptoms of
posttraumatic stress disorder (PTSD) during the postpartum
period."? Postpartum PTSD symptoms often emerge follow-
ing a threat to maternal or newborn health (eg, emergency ce-
sarean birth, fetal demise, hemorrhage)** but can also be trig-
gered by a traumatic experience before or during pregnancy.’
PTSD symptoms include intrusive re-experiencing of past
traumatic events including childbirth (eg, flashbacks, night-
mares) and mood and cognition alterations such as anxi-
ety, hypervigilance, irritability, and feelings of detachment
from reality.® In the context of the coronavirus disease 2019
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resulted in heightened levels of distress" and mental illness
among perinatal persons.”*™"”

Postpartum PTSD can result in poor maternal-infant
bonding, decreased maternal self-efficacy, and strained part-
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symptoms.

postpartum PTSD in addition to depression.

4 Giving birth during coronavirus disease 2019 (COVID-19) can contribute to a traumatic birth experience for postpartum
persons and increase the number of posttraumatic stress disorder (PTSD) symptoms experienced.

4 Exposure and worry surrounding COVID-19 infection can put postpartum persons at higher risk for experiencing PTSD

4 Considering the presence of PTSD symptoms in approximately 99% of our sample, it is essential clinicians screen for

low birth weight.?’~2? Considering the adverse effects of PTSD
on subsequent pregnancies, and because pandemic sequelae
can mirror pre-established postpartum PTSD risk factors, it
is critical to evaluate the association of COVID-19 pandemic
experiences with PTSD symptoms. With this knowledge, mid-
wives, perinatal nurses, obstetricians, and perinatal mental
health clinicians can begin to identify and/or develop clini-
cal guidelines, resources, and supports to improve screening
persons for postpartum PTSD, refer to treatment as indicated,
and equip perinatal persons and their families with resources
and knowledge.

Known associations among various mental health out-
comes (eg, depression, anxiety, PTSD),? in addition to peri-
natal risk factors for PTSD, suggest that pregnancy dur-
ing COVID-19 can create traumatic birth memories. Un-
derstanding how traumatic birth affects postpartum men-
tal health is critical to providing patient-centered care that
is effective and of high quality. Additionally, understanding
the relationship between COVID-19 and postpartum PTSD
can inform trauma-informed care approaches to minimize
PTSD symptoms in subsequent pregnancies after the pan-
demic. Accordingly, we conducted the COVID-19 Maternal
Attachment, Mood, Ability, and Support (COVID-19 MA-
MAS) study to explore and describe perinatal mental health
during the early stages of the COVID-19 pandemic in the
United States. During the first wave of COVID-19 in the
United States, many states began imposing temporary stay-
at-home orders and mask mandates in public places, whereas
hospitals and clinics developed and implemented strict vis-
itation policies and other infection control measures. Using
data from the COVID-19 MAMAS study, the purposes of this
current study were to (1) explore the presence of PTSD symp-
toms among postpartum persons who gave birth during the
first wave of the COVID-19 pandemic in the United States
and (2) explore relationships among PTSD symptoms and
general stressors of the COVID-19 pandemic (eg, exposure
to COVID-19 infection, worry surrounding COVID-19 infec-
tion, self-quarantining and isolation).

METHODS
Design

This study was part of the COVID-19 MAMAS study, which
used a cross-sectional design to collect survey data from post-
partum persons who gave birth to a newborn between Febru-
ary 1, 2020 (after the United States declared COVID-19 a pub-
lic health emergency),?* and July 8, 2020. Data collection took
place in June and early July of 2020 and included participants

who gave birth during the initial surge of COVID-19 cases in
the United States, which peaked in April 2020.% The COVID-
19 MAMAS study collected data on several selected perina-
tal health outcomes, including postpartum anxiety and de-
pression, traumatic birth memories, social and emotional sup-
port, parental self-efficacy, and parent-infant bonding. Demo-
graphic information, including COVID-19 experiences (eg,
exposure to COVID-19 infection, worry surrounding infec-
tion risk, self-quarantining behaviors) and newborn informa-
tion (eg, neonatal intensive care unit [NICU] admission), were
also collected. This study explores relationships among partic-
ipant experiences during the COVID-19 pandemic and post-
partum PTSD symptoms of emotional dysregulation includ-
ing mood and cognition alternations and intrusion. The study
was approved by the University of Michigan Institutional Re-
view Board.

Sample

The COVID-19 MAMAS study recruited a convenience sam-
ple of participants across the United States via social me-
dia pages and groups targeting postpartum persons. In addi-
tion to social media recruitment, one participating hospital in
northern Ohio distributed flyers to postpartum persons dis-
charged from the birthing center. Those interested in partic-
ipating followed a link directing them to a web-based survey
which screened for eligibility, provided study information, re-
quested consent, and included all study measures. The survey
was available online to any postpartum person meeting the
following eligibility criteria: (1) >18 years of age; (2) lived in
the United States or a US territory; (3) birthed a live newborn
on or after February 1, 2020; and (4) could read and under-
stand the English language.

Variables and Measurements

Independent Variables

Independent variables were selected based on extant research
and theoretical relationships with PTSD symptoms. Demo-
graphic variables were adapted from US Census items and
previous research on PTSD in postpartum populations and
included marital status (married or not married), race (white
or not white), number of weeks postpartum at time of survey,
and newborn admitted to a NICU (yes or no).

COVID-19 variables included (1) exposure to COVID-19;
(2) worry about COVID-19 infection risk; and (3) self-
quarantining behaviors. As there were no existing questions
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to query COVID-19 domains at the time of the study,
we developed items measuring these selected COVID-19
constructs following stakeholder input from pregnant and
postpartum persons not participating in the study, clinicians
(eg, labor, postpartum, and neonatal nurses; obstetricians),
and researchers with expertise in perinatal research. COVID-
19 exposure, worry surrounding infection risk, and self-
quarantining behaviors could contribute to higher levels of
PTSD symptoms. Confirmed exposure or fear of exposure to
COVID-19 could have significantly altered participants’ peri-
natal experiences and resulted in heightened PTSD symptoms
of intrusion and mood and cognition alterations. Further-
more, self-quarantining could have contributed to social
isolation and lack of support during the postpartum period,
resulting in alterations to prepandemic stress coping mecha-
nisms (eg, exercising, social events with friends and family),
limited or altered access to clinical support and resources (eg,
in-person clinic visits, lactation support, postpartum support
groups), and limited familial and community support.?®

COVID-19 exposure consisted of 3 items: (1) confirmed
COVID-19 infection; (2) family member with confirmed
COVID-19 infection; and (3) suspected COVID-19 infection
but no test. For COVID-19 infection worry, we included 2
items: (1) worry of becoming infected and (2) worry of new-
born or infant becoming infected. Two items measured self-
quarantining behaviors: (1) self-quarantined during postpar-
tum with their newborn or infant and (2) self-quarantined
during postpartum without their newborn or infant. Partic-
ipants selected all options applying to their perinatal expe-
rience by indicating yes or no for each item. For this study,
we collapsed items by domain. For example, any positive re-
sponse to COVID-19 infection worry was coded as 1 (worry
present), and no positive response was coded as 0 (worry not
present).

Because postpartum depressive symptoms have been
linked to PTSD symptoms, we measured postpartum anxiety
and depression using the 10-item Edinburg Postpartum De-
pression Scale (EPDS).?” The EPDS is a widely used and ex-
tensively validated screening measure of postpartum anxiety
and depression. Participants respond to each item on a 0 to 3
Likert-type scale (0 = yes, as much as I could; 1 = yes, some of
the time; 2 = no, not very often; 3 = no, not at all). Seven items
are reversed scored. A total score, which ranges from 0 to 30,
is calculated by summing the scores across all items. Higher
scores indicate heightened depressive symptoms. A score of 10
or greater is considered a positive screen for postpartum anx-
iety and depression, and follow-up is recommended for fur-
ther clinical assessment. In our study, the EPDS demonstrated
good internal consistency reliability (Cronbach’s o = .88).

Dependent Variables

We measured self-reported postpartum PTSD symp-
toms using the Birth Memories and Recall Questionnaire
(BirthMARQ).?® BirthMARQ is a postpartum PTSD screen-
ing instrument that consists of 6 domains (emotional
memory, reliving, centrality of memory, sensory memory,
recall, and coherence) measuring the presence of intrusion
symptoms (eg, distressing memories of childbirth, flashbacks)
or symptoms of mood and cognition alterations (eg, negative
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emotions, decreased self-efficacy).* Participants rated their
level of agreement with each item from 1 (strongly disagree) to
7 (strongly agree). Three items are reverse scored. For the pur-
poses of this study, scores of 5 to 7 for each item (symptom)
were coded as “symptom present,” and scores of 1 to 4 were
coded as “symptom not present.” The number of symptoms
were summed for the total scale, symptom cluster (mood
and cognition alteration symptoms, intrusion symptoms),
and each BirthMARQ domain (see Table 1). For our study,
domains, symptom clusters, and total scale demonstrated
acceptable to good internal consistency reliability (Cronbach’s
a =.75-.91) for all but the reliving domain (& = .67).

Data Analysis

Data were analyzed in RStudio (version 1.3.1093) using R ver-
sion 4.0.3. Records with missing BirthMARQ data were list-
wise deleted by domain. Descriptive statistics (mean, SD, fre-
quency, and percentage) were calculated for the demograph-
ics and symptom counts. To examine relationships between
the key independent variables and each dependent variable
(symptom counts for the total scale, symptom cluster, and do-
main), we estimated negative binomial regression models, a
conservative analytic technique for predicting count variables.
We controlled for marital status, race, number of weeks post-
partum, NICU admission, and EPDS screening. We calculated
incidence risk ratios with 95% ClIs for each independent vari-
able. Significance level was set at < .05 for all analyses.

RESULTS
Participant Characteristics

After listwise deletion, our sample included a total of 670 par-
ticipants (approximately 92% of the total sample). No signifi-
cant differences were found between the included sample and
those listwise deleted. Most of the sample was white (88.8%)
and married (94.1%). Approximately 68% of participants wor-
ried about their own or their infants COVID-19 infection
risk. Roughly 2% were exposed to or infected with COVID-19.
Additionally, 84% of participants self-quarantined during the
postpartum period. Approximately 37% of participants scored
>10 on the EPDS, which is considered a positive screen for
postpartum depression. See Table 2 for full demographic in-
formation.

BirthMARQ Results

Table 3 presents participants’ experiences of symptoms by in-
dividual BirthMARQ item and domain. Table 4 presents par-
ticipants’ experience of symptoms by total scale and symptom
cluster. The average number of symptoms experienced on the
total scale was approximately 8 (out of 21), and only 1.1% of
participants reported experiencing no symptoms. Participants
reported experiencing relatively the same proportion of mood
and cognition symptoms (mean = 4.49 out of 11) and intru-
sion symptoms (mean = 3.83 out of 10).



Table I. BirthMARQ Domains and Symptoms Assessed

Number of Symptoms

Domain Assessed

Examples of Postpartum PTSD Symptoms

Symptoms of cognition and mood alterations

Emotional memory 5
Centrality of memory 4
Coherence 2

Intrusion symptoms
Reliving

Sensory memory

Distorted emotions (eg, inability to experience positive emotions)
Feeling detached from others or from one’s life prior to the birth

Inability to remember important aspects of the birth

Dissociative reactions (eg, flashbacks) of the birth
Experiencing physiologic reactions (eg, sensory sensations) from the birth

Recall 2 Reoccurring, distressing memories of the birth

Symptoms are assessed using a scale from 1 (strongly disagree) to 7 (strongly agree). Scores of 5 to 7 indicate experiencing the symptom, whereas scores of 1 to 4 indicate not

experiencing the symptom. Total symptoms experienced can range from 0 to 21.

Table 2. Demographic and Health Characteristics of a Sample of
Postpartum Persons Who Gave Birth During the Early Phase of
the COVID-19 Pandemic (N = 670)
Characteristic N =670
Age in years, mean (SD) 31.8 (3.9)
Weeks postpartum, mean (SD) 7.4 (4.0)
Infant gestational age at birth, mean (SD) 38.8 (1.9)
Married, n (%) 631 (94.2)
Race, n (%)
White 595 (88.8)
Latinx 31 (4.6)
Asian 26 (3.9)
Black 6(0.9)
Pacific Islander 4(0.6)
American Indian 2(0.3)
Other 6(0.9)
Newborn admitted to NICU, n (%) 68 (10.2)
Worry about COVID-19 infection, n (%) 458 (68.4)
Exposure to COVID-19, n (%) 16 (2.4)
Quarantined postpartum, n (%) 569 (84.9)
EPDS positive screen (score >10), n (%) 253 (37.8)

Abbreviations: EPDS, Edinburg Postpartum Depression Scale; NICU, neonatal
intensive care unit.

Results of Regression Models by Total Scale and Symptom
Cluster

COVID-19 Variables

Table 5 shows that COVID-19 exposure was associated with
an increased risk for experiencing more intrusion symptoms
when compared with participants who were not exposed to
COVID-19. Worry about COVID-19 infection and quaran-
tining behaviors were not found to be associated with symp-
toms for the composite BirthMARQ, mood and cognition al-
terations, or intrusion clusters.

Demographic Variables

Table 5 also shows that newborn admission to a NICU and
positive screens for postpartum depression were associated

4

with increased risk for greater symptomatology in each model.
For instance, NICU admission was associated with a 1.17 times
greater risk of having symptoms of mood and cognition al-
terations. Number of weeks postpartum at the time of survey
completion was found to be significantly and inversely asso-
ciated with intrusion symptoms. Race and marital status were
not found to be significantly associated with symptoms for the
composite BirthMARQ, cognition, or intrusion scales.

Results of Regression Models by Domain

COVID-19 Variables

Table 6 shows that COVID-19 exposure was significantly as-
sociated with reliving symptoms. Participants who indicated
COVID-19 exposure were associated with a 1.47 times greater
risk of experiencing more symptoms in this domain when
compared with participants who did not indicate exposure
to COVID-19. The most common reliving symptom reported
was reliving the visual impressions had during the birth
(83.8% of sample; see Table 3). Moreover, participants who
worried about COVID-19 infection were associated with a1.26
times greater risk for increased recall symptoms when com-
pared with participants who were not worried about COVID-
19 infection, like memories of birth coming up unexpectantly
(34.4% of sample). Quarantining behaviors were not found to
be significantly associated with any BirthMARQ domain.

Demographic Variables

Table 6 also shows how the demographic characteristics are
associated with each BirthMARQ domain. Screening positive
for postpartum depression was associated with an increased
risk for experience a greater number of PTSD symptoms in
3 of the domains (emotional memory, centrality of memory,
and recall). However, a positive EPDS screen was associated
with a lower risk of experiencing coherence symptoms. New-
born admission to a NICU was associated with increased risk
for experiencing a greater number of symptoms in 3 domains
(emotional memory, sensory memory, and recall). Time since
birth (in weeks) at survey completion was significantly asso-
ciated with a lower risk of sensory memory symptoms. Par-
ticipants who were of color (nonwhite) were associated with
a greater risk for experiencing more centrality of memory
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Table 3. Birth Memories And Recall Questionnaire Posttraumatic Stress Disorder Symptoms Experienced by Participants
Domain Experiencing Symptom n (%)
Symptoms of Mood and Cognition Alterations
Emotional memory (experiencing at least 1 symptom) 397 (59.2)
My emotions at the time were extremely positive® 98 (14.6)
My emotions at the time were extremely negative 73 (10.8)
I experienced mixed positive and negative emotions at the time 361 (53.8)
While recalling the birth now, my emotions are extremely positive® 89 (13.2)
While recalling the birth now, I am experiencing mixed positive and negative emotions 224 (33.4)
Centrality of memory (experiencing at least 1 symptom) 528 (78.8)
The experience of birth has colored the way I think and feel about other experiences 331 (49.4)
The experience of birth has become central to the way I understand myself and the world 198 (29.5)
The experience of birth was a turning point in my life 422 (62.9)
I often think about the effects the experience of birth will have on my future 305 (45.5)
Coherence (experiencing at least 1 symptom) 481 (71.7)
My memory for the birth comes to me as a logical, coherent series of events with no major gaps 459 (68.5)
My memory for the birth is fragmented, it comes in bits and pieces with bits missing® 449 (67.0)
Intrusion Symptoms
Reliving (experiencing at least 1 symptom) 588 (87.7)
While remembering the birth now, I relive visual impressions I had during the birth 562 (83.8)
While remembering the birth now, I relive the bodily sensations I had during the birth 296 (44.1)
While remembering the birth now, I feel as though I am reliving it and it is happening now, not in the past 52 (7.7)
While remembering the birth now, I relive the sound(s) I heard during the birth 204 (30.4)
Sensory memory (experiencing at least 1 symptom) 510 (76.1)
As I recall the birth, I can remember smells 94 (14.0)
As I recall the birth, I can remember tastes 86 (12.8)
As I recall the birth, I can remember sounds 402 (60.0)
As I recall the birth, I can remember touch 436 (65.0)
Recall (experiencing at least 1 symptom) 274 (40.8)
My memory for the birth (or parts of the memory) comes to me “out of the blue” without me trying to 205 (30.5)
think about it
Things that happen now can unexpectedly bring up memories of the birth (or parts of memories) 231(34.4)
*Indicates the item is reverse scored; scores of 5 to 7 on the 1 to 7 scale were coded as symptom present.
Table 4. BirthMARQ Posttraumatic Stress Disorder Symptoms Experienced by Participants by Symptom Cluster and Total Scale
Experiencing at Least One Number of Symptoms
BirthMARQ Scale Symptom n (%) Experienced Mean (SD)
All BirthMARQ symptoms (21 symptoms) 663 (98.9) 8.3(3.6)
Mood and cognition symptoms (11 symptoms) 655 (97.7) 4.5(2.1)
Intrusion symptoms (10 symptoms) 631 (94.1) 3.8(2.4)

Abbreviation: Birht MARQ, Birth Memories And Recall Questionnaire.

symptoms when compared with white participants. Finally,
participants who were not married were associated with a
greater risk for experiencing more emotional memory symp-
toms when compared with participants who were married.

DISCUSSION

For participants who gave birth within the context of the
early stages of the COVID-19 pandemic in the United States,
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self-reported infection worry and exposure were associated
with an increased risk of experiencing a greater number of
PTSD symptoms. Our findings indicate that COVID-19 ex-
periences and associated pandemic sequelae during the early
stages of the pandemic were associated with increased PTSD
symptoms in postpartum persons, specifically symptoms re-
lated to reliving the birth experience such as sounds, feel-
ings, and sights. Worry surrounding COVID-19 infection
risk increased one’s risk for experiencing recall symptoms,



Table 5. Regression Results by BirthMARQ Symptom Cluster and Total Scale in Postpartum Persons Who Gave Birth During the Early
Phase of the COVID-19 Pandemic (N = 670)

All BirthMARQ Mood and Cognition Intrusion

Symptoms Symptoms Symptoms
Independent Variable IRR (95% CI) IRR (95% CI) IRR (95% CI)
Intercept 7.85% (7.00-8.81) 3.98% (3.50-4.52) 3.88% (3.29-4.57)

COVID-19 variables
COVID-19 exposure

Quarantine postpartum

Worry about COVID-19 infection

1.22 (0.99-1.49)
1.06 (0.98-1.14)
0.99 (0.90-1.09)

1.10 (0.87-1.37)
1.04 (0.96-1.13)
1.04 (0.94-1.15)

1.34% (1.01-1.78)
1.07 (0.96-1.19)
0.94 (0.82-1.07)

Covariates

Weeks postpartum

Positive EPDS screen

Race not white

Not married

Infant admitted to NICU

0.99 (0.98-1.00)
1.18° (1.06-1.30)
115% (1.08-1.24)
1.02 (0.92-1.13)
1.07 (0.93-1.23)

1.00 (0.99-1.01)
1.17° (1.04-1.30)
115 (1.07-1.24)
1.06 (0.95-1.19)
1.08 (0.93-1.25)

0.98 (0.97-0.99)
1.19° (1.02-1.37)
1.16° (1.05-1.27)
0.96 (0.82-1.11)
1.06 (0.86-1.28)

Abbreviations: BirthMARQ, Birth Memories And Recall Questionnaire; EPDS, Edinburg Postpartum Depression Scale; IRR, incidence risk ratio; NICU, neonatal intensive

care unit.
p < .001.
bp < .05.
‘p < .0L

Table 6. Regression Model Results by Birth Memories And Recall Questionnaire Domain in Postpartum Persons Who Gave Birth During
the Early Phase of the COVID-19 Pandemic (N = 670)

Emotional Centrality of Sensory
Independent Memory Reliving Memory Memory Recall Coherence
Variable IRR (95% CI) IRR (95% CI) IRR (95% CI) IRR (95% CI) IRR (95% CI) IRR (95% CI)
Intercept 0.87 (0.65-1.17) 1.63% (1.32-2.00)  1.47* (119-1.79) 1.78% (1.43-2.19)  0.48" (0.34-0.67) 173" (1.38-2.16)

COVID-19 variables

COVID-19 exposure

Worry about
COVID-19
Infection

Quarantine

postpartum

1.28 (0.76-2.11)
1.05 (0.87-1.27)

1.02 (0.81-1.30)

1.47° (1.04-2.00)
1.08 (0.95-1.23)

0.98 (0.84-1.17)

1.17 (0.82-1.62)
1.11 (0.98-1.25)

1.09 (0.93-1.29)

1.31(0.89-1.84)
1.01 (0.88-1.15)

0.92 (0.78-1.10)

1.23 (0.59-1.92)
1.26" (1.01-1.57)

0.84 (0.65-1.10)

0.84 (0.51-1.30)
0.94 (0.82-1.09)

0.97 (0.81-1.17)

Covariates

Weeks postpartum

Newborn admitted to
NICU

Positive EPDS Screen

Race not white

Not married

1.00 (0.98-1.02)
1.68* (1.31-2.14)

1.53% (1.29-1.81)
1.01 (0.77-1.31)
1.50° (1.08-2.05)

0.99 (0.97-1.01)
1.05 (0.86-1.26)

1.09 (0.96-1.23)
0.92 (0.75-1.11)
0.95 (0.73-1.22)

0.99 (0.98-1.01)
1.07 (0.89-1.28)

1.22% (1.08-1.36)
1.18" (1.01-1.39)
0.92 (0.71-1.16)

0.97¢ (0.96-0.99)
1.24° (1.02-1.49)

1.03 (0.91-1.18)
0.97 (0.79-1.17)
111 (0.85-1.42)

0.99 (0.97-1.01)
1.46¢ (1.10-1.89)

1.71* (1.40-2.07)
1.05 (0.78-1.39)
118 (0.79-1.69)

0.98 (0.97-1.01)
0.82 (0.64-1.03)

0.80° (0.69-0.92)
0.94 (0.75-1.16)
0.91 (0.67-1.20)

Abbreviations: EPDS, Edinburg Postpartum Depression Scale; IRR, incidence risk ratio; NICU, neonatal intensive care unit.

p < .001.

bp < .05.
p < 0L

such as memories of the birth experience coming to mind

unexpectedly.

Future studies are needed to describe and evaluate
the effect of COVID-19 experiences on postpartum PTSD
symptoms. It is likely that worry over infection risk or
exposure to COVID-19 can increase anxiety during the
perinatal period. For example, participants who worried
about their infection risk could have been intensely fearful

of giving birth to their newborn in a hospital during an in-
fection surge and subsequently hyperaware of their birthing
and postpartum experiences. Overall, the findings support
the importance for midwives, perinatal nurses, obstetricians,
and perinatal mental health clinicians to assess for PTSD
symptoms in postpartum persons and provide resources
and treatment as indicated. Our study includes participants
birthing during the first wave of COVID-19 in the United
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States. PTSD symptoms and associated risk factors could
be different at later stages of the pandemic. Because PTSD
symptoms can reappear at a subsequent pregnancy, clinicians
are strongly encouraged to consider the stage of the pandemic
postpartum persons who previously gave birth as they assess
for symptoms and develop a treatment plan. Furthermore, our
findings underscore the importance of using trauma-
informed care approaches when caring for perinatal persons
experiencing PTSD symptoms.>*~!

Not surprisingly, positive screens for postpartum depres-
sion and anxiety were related to greater risk for experienc-
ing PTSD symptoms, specifically symptoms related to mood
and cognition alterations. Previous studies have also demon-
strated that higher scores on many BirthMARQ domains cor-
relate with the presence of depressive symptoms.?® Similar to
Foley et al,?® we found participants with depressive symptoms
reported more mood and cognition alterations. Many studies
have found individuals with depression report more negative
memories and memories central to personal identity.*>** This
is of critical concern because 1 in 3 participants in our sam-
ple screened positive for postpartum depression, which is no-
ticeably higher than the rates reported prepandemic.** Other
studies on postpartum depression during the COVID-19 pan-
demic have found similar dramatic increases.!"*!> Although
our findings align with those of Foley et al,”® we found that
a positive screen for postpartum depression was associated
with reduced risk for experiencing symptoms related to co-
herence. It is well established that individuals with depressive
symptoms can also have trouble remembering details of past
events,®>¢ which could explain this finding.

In our study, NICU admission was associated with a
higher risk for experiencing a greater number of PTSD symp-
toms. We did not collect data on the reason for admission. It is
possible that newborns were admitted for further assessment
related to COVID-19 or to prevent infection if the mother or a
member of the household tested positive for COVID-19. Fur-
thermore, it is possible that participants with newborns ad-
mitted to a NICU had more traumatic births (eg, preterm,
newborn requiring resuscitation at birth, emergency birth,
genetic anomalies); unfortunately, this was not measured in
our study. Parents of newborns admitted to a NICU have
been known to experience depression, anxiety, and PTSD.¥-%#
NICU admissions can result in parental anxiety concerning
newborn health, decreased parental-infant bonding, and dis-
ruption of routine postpartum experiences, and these impacts
can manifest during and following NICU hospitalization.* A
potential pandemic-related contributor to the association of
NICU admission to PTSD symptoms in our study could have
been the implementation of strict hospital visitor policies in
NICUs to limit infection spread and exposure among vulner-
able neonates.

Increased weeks between birth and time of survey com-
pletion was associated with a 3% decrease each week in the
number of symptoms in the sensory memory domain. This
could be due to the effect of time on the presence and magni-
tude of these specific symptoms. Being a person of color and
unmarried were associated with increased risk for emotional
memory and centrality of memory symptoms; however, this
finding is not well understood and warrants further investi-
gation.
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Implications for Policy and Practice

Our study results suggest the immediate need for integrat-
ing comprehensive screening processes for PTSD and depres-
sion among postpartum persons. Considering that 99% of
our sample experienced at least one PTSD symptom during
COVID-19, it is essential that perinatal care professionals (eg,
midwives, obstetricians) screen for PTSD. It is estimated that
1 in 3 postpartum persons who screen positive for postpar-
tum depression also meet criteria for PTSD.*? Therefore, it is
vital that screening for PTSD be done in addition to screen-
ing for depression.* Although our findings are in the con-
text of the COVID-19 pandemic, many of the relationships
identified in our study have been discussed prior to the pan-
demic. Thus, beyond the context of the COVID-19 pandemic,
it is important to consider PTSD screening for all postpartum
persons while providing trauma-informed care.?-*' Although
the American College of Gynecology recommends clinicians
screen postpartum persons for depression,*? there are cur-
rently no recommendations for screening postpartum persons
for PTSD. The integration of comprehensive mental health
screening across health care settings (eg, hospital, primary
care) is critical to providing quality, patient-centered care.
Integrating screening in routine practice can be
challenging.*® Clinicians who lack resources for address-
ing positive screens could be reluctant to screen for PTSD.
Additionally, clinicians could already be significantly bur-
dened by the number of required screenings and assessments
and could be less likely to implement PTSD screening be-
cause of an overburdened workload. Considering these
challenges, we recognize that integrating perinatal mental
health screening tools into existing clinical guidelines and
screening schedules (eg, postpartum depression screen-
ing) could be one promising approach to encourage PTSD
screening. Recently literature on postpartum PTSD has rec-
ommended using the 5-item Primary Care PTSD screening
tool***> alongside screening tools for postpartum depres-
sion (eg, EPDS). Additionally, increasing public awareness
of perinatal mood and anxiety disorders is recognized as
an important step in improving maternity mortality and
morbidity outcomes in the United States (see Centers for
Disease Control and Prevention's HEAR Her campaign,
www.cdc.gov/hearher/index.html). Therefore, we recom-
mend providing public health education on postpartum
PTSD along with currently provided education on perinatal
warning signs, such as postpartum depression and anxiety.

Strengths and Limitations

Although our study has many strengths, we recognize sev-
eral limitations. Importantly, although our sample was rel-
atively large and we collected data from participants across
the United States, our study sample was a convenience sam-
ple and mostly white and married. Future studies are needed
to investigate PTSD among more diverse populations. Fur-
thermore, our findings are limited to the first 6 months of
the COVID-19 pandemic in the United States. It is important
to consider differences in policy and practice during the first
6 months of the pandemic that could have affected partici-
pant’s responses (eg, limited information regarding COVID-


http://www.cdc.gov/hearher/index.html

19 and pregnancy, support person limitations during birth
and hospitalization, state responses and local infection rates).
Finally, our study only included live births and did not as-
sess for additional sources of birth trauma beyond the con-
text of the COVID-19 pandemic in the models (eg, birth
complications, prior history of mental illness, adverse child-
hood experiences). Despite these limitations, our study is one
of first to describe the potential links between PTSD symp-
toms and perinatal experiences related to the COVID-19 pan-
demic.

CONCLUSION

Giving birth during the COVID-19 pandemic was associated
with increased PTSD symptomatology in postpartum per-
sons. Screening for PTSD in perinatal clinics is critically im-
portant to identify perinatal mental illness and provide ade-
quate resources to those affected. The integration of compre-
hensive mental health screening, including specific screening
for trauma and symptoms of PTSD, across health care settings
can help provide quality, patient-centered care to postpartum
persons.

ACKNOWLEDGMENTS

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

CONFLICTS OF INTEREST

The authors declare no conflicts of interest.

REFERENCES

1. Czarnocka ], Slade P. Prevalence and predictors of post-
traumatic stress symptoms following childbirth. Br J Clin Psychol.
2000;39(1):35-51. doi:10.1348/014466500163095

2. Hughes C, Foley S, Devine RT, et al. Worrying in the wings? Nega-
tive emotional birth memories in mothers and fathers show similar
associations with perinatal mood disturbance and delivery mode.
Arch Womens Ment Health. 2020;23(3):371-377. d0i:10.1007/s00737-
019-00973-5

3. Rodriguez-Almagro ], Hernandez-Martinez A, Rodriguez-
Almagro D, Quirds-Garcia JM, Martinez-Galiano JM, Gémez-
Salgado J. Women’s perceptions of living a traumatic childbirth
experience and factors related to a birth experience. Int | Environ
Res Public Health. 2019;16(9):1654. doi:10.3390/ijerph16091654

4. Torres F. What is posttraumatic stress disorder? American Psy-
chiatric Association. Accessed February 5, 2021. https://www.
psychiatry.org/patients- families/ptsd/what-is- ptsd

5. Beck CT, Casavant S. Synthesis of mixed research on posttraumatic
stress related to traumatic birth. J Obstet Gynecol Neonatal Nurs.
2019;48(4):385-397. doi:10.1016/j.jogn.2019.02.004

6. American Psychiatric Association. Diagnostic and Statistical Man-
ual of Mental Disorders, 5th, ed. American Psychiatric Publishing;
2013.

7.  Garthus-Niegel S, Horsch A, Handtke E, et al. The impact of post-
partum posttraumatic stress and depression symptoms on couples’
relationship satisfaction: a population-based prospective study.
Front Psychol. 2018;9:1728. doi:10.3389/fpsyg.2018.01728

8. Rado$ SN, Matija§ M, Andelinovi¢ M, Cartolovni A, Ayers S. The
role of posttraumatic stress and depression symptoms in mother-
infant bonding. J Affect Disord. 2020;268:134-140. doi:10.1016/j.jad.
2020.03.006

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Ayers S, Bond R, Bertullies S, Wijma K. The aetiology of post-
traumatic stress following childbirth: a meta-analysis and theo-
retical framework. Psychol Med. 2016;46(6):1121-1134. doi:10.1017/
$0033291715002706

Almeida M, Shrestha AD, Stojanac D, Miller L]. The impact of
the COVID-19 pandemic on women’s mental health. Arch Womens
Ment Health. 2020;23(6):741-748. doi:10.1007/s00737-020-01092-2

Lebel C, MacKinnon A, Bagshawe M, Tomfohr-Madsen L, Gies-
brecht G. Elevated depression and anxiety symptoms among preg-
nant individuals during the COVID-19 pandemic [published cor-
rection appears in J Affect Disord. 2021 Jan 15;279:377-379]. ] Affect
Disord. 2020;277:5-13. doi:10.1016/j.jad.2020.07.126

Chivers BR, Garad RM, Boyle JA, Skouteris H, Teede HJ, Harri-
son CL. Perinatal distress during COVID-19: thematic analysis of
an online parenting forum. ] Med Internet Res. 2020;22(9):e22002.
doi:10.2196/22002

Thapa SB, Mainali A, Schwank SE, Acharya G. Maternal mental
health in the time of the COVID-19 pandemic. Acta Obstet Gynecol
Scand. 2020;99(7):817-818. doi:10.1111/a0gs.13894

Berthelot N, Lemieux R, Garon-Bissonnette J, Drouin-Maziade C,
Martel E, Maziade M. Uptrend in distress and psychiatric symp-
tomatology in pregnant women during the coronavirus disease 2019
pandemic. Acta Obstet Gynecol Scand. 2020;99(7):848-855. doi:10.
1111/a0gs.13925

Durankus F, Aksu E. Effects of the COVID-19 pandemic on anx-
iety and depressive symptoms in pregnant women: a preliminary
study. ] Matern Fetal Neonatal Med. 2022;35(2):205-211. d0i:10.1080/
14767058.2020.1763946

Zanardo V, Manghina V, Giliberti L, Vettore M, Severino L,
Straface G. Psychological impact of COVID-19 quarantine mea-
sures in northeastern Italy on mothers in the immediate postna-
tal postpartum period. Int ] Gynaecol Obstet. 2020;150(2):184-188.
doi:10.1002/ijg0.13249

Shuman CJ, Peahl AF, Pareddy N, et al. Postpartum depression and
associated risk factors during the COVID-19 pandemic. BMC Res
Notes. 2022;15(1):102. doi:10.1186/s13104- 022-05991- 8

Muzik M, Bocknek EL, Broderick A, et al. Mother-infant bond-
ing impairment across the first 6 months postpartum: the primacy
of psychopathology in women with childhood abuse and neglect
histories. Arch Womens Ment Health. 2013;16(1):29-38. doi:10.1007/
s00737-012-0312-0

Reuveni I, Lauria M, Monk C, Werner E. The impact of
childhood trauma on psychological interventions for depression
during pregnancy and postpartum: a systematic review. Arch
Womens Ment Health. 2021;24(3):367-380. doi:10.1007/s00737-020-
01066-4

Cook N, Ayers S, Horsch A. Maternal posttraumatic stress disor-
der during the perinatal period and child outcomes: a systematic
review. ] Affect Disord. 2018;225:18-31. doi:10.1016/j.jad.2017.07.045

Rogal SS, Poschman K, Belanger K, et al. Effects of posttraumatic
stress disorder on pregnancy outcomes. J Affect Disord. 2007;102(1-
3):137-143. doi:10.1016/j.jad.2007.01.003

Seng JS, Oakley DJ, Sampselle CM, Killion C, Graham-Bermann S,
Liberzon I. Posttraumatic stress disorder and pregnancy complica-
tions. Obstet Gynecol. 2001;97(1):17-22. doi:10.1016/s0029-7844(00)
01097-8

Flory JD, Yehuda R. Comorbidity between post-traumatic stress
disorder and major depressive disorder: alternative explana-
tions and treatment considerations. Dialogues Clin Neurosci.
2015;17(2):141-150. doi:10.31887/DCNS.2015.17.2/jflory

Azar AM. Determination that a public health emergency exists. Of-
fice of the assistant secretary for preparedness and response. 2020.
Accessed January 10, 2021. https://www.phe.gov/emergency/news/
healthactions/phe/Pages/2019-nCoV.aspx

Hoogenboom WS, Pham A, Anand H, et al. Clinical characteristics
of the first and second COVID-19 waves in the Bronx, New York:
a retrospective cohort study. Lancet Reg Health Am. 2021;3:100041.
doi:10.1016/j.1ana.2021.100041

Volume 0, No. 0, July 2022


http://10.1348/014466500163095
http://10.1007/s00737-019-00973-5
http://10.1007/s00737-019-00973-5
http://10.3390/ijerph16091654
https://www.psychiatry.org/patients-families/ptsd/what-is-ptsd
https://www.psychiatry.org/patients-families/ptsd/what-is-ptsd
http://10.1016/j.jogn.2019.02.004
http://10.3389/fpsyg.2018.01728
http://10.1016/j.jad.2020.03.006
http://10.1016/j.jad.2020.03.006
http://10.1017/S0033291715002706
http://10.1017/S0033291715002706
http://10.1007/s00737-020-01092-2
http://10.1016/j.jad.2020.07.126
http://10.2196/22002
http://10.1111/aogs.13894
http://10.1111/aogs.13925
http://10.1111/aogs.13925
http://10.1080/14767058.2020.1763946
http://10.1080/14767058.2020.1763946
http://10.1002/ijgo.13249
http://10.1186/s13104-022-05991-8
http://10.1007/s00737-012-0312-0
http://10.1007/s00737-012-0312-0
http://10.1007/s00737-020-01066-4
http://10.1007/s00737-020-01066-4
http://10.1016/j.jad.2017.07.045
http://10.1016/j.jad.2007.01.003
http://10.1016/s0029-7844(00)01097-8
http://10.1016/s0029-7844(00)01097-8
http://10.31887/DCNS.2015.17.2/jflory
https://www.phe.gov/emergency/news/healthactions/phe/Pages/2019-nCoV.aspx
https://www.phe.gov/emergency/news/healthactions/phe/Pages/2019-nCoV.aspx
http://10.1016/j.lana.2021.100041

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

Shuman CJ, Morgan ME, Chiangong J, et al. “Mourning the ex-
perience of what should have been”: experiences of peripartum
women during the COVID-19 pandemic. Matern Child Health ].
2022;26(1):102-109. doi:10.1007/s10995-021-03344-8

Cox JL, Holden JM, Sagovsky R. Detection of postpartum depres-
sion. Development of the 10-item Edinburgh Postpartum Depres-
sion Scale. Br J Psychiatry. 1987;150:782-786. doi:10.1192/bjp.150.6.
782

Foley S, Crawley R, Wilkie S, Ayers S. The Birth Memories and
Recall Questionnaire (BirthMARQ): development and evaluation.
BMC Pregnancy Childbirth. 2014;14:211. doi:10.1186/1471-2393-14-
211

SAMHSA’S Trauma and Justice Strategic Initiative. SAMHSA’s
Concept of Trauma and Guidance for a Trauma Informed Ap-
proach. Substance Abuse and Mental Health Administration; 2014.
Accessed January 10, 2021 https://ncsacw.samhsa.gov/userfiles/
files/SAMHSA_Trauma.pdf

Reeves E. A synthesis of the literature on trauma-informed care.
Issues Ment Health Nurs. 2015;36(9):698-709. d0i:10.3109/01612840.
2015.1025319

Tomaz T, Castro-Vale I. Trauma-informed care in primary health
settings-which is even more needed in times of COVID-19. Health-
care (Basel). 2020;8(3):340. d0i:10.3390/healthcare8030340

Newby JM, Moulds ML. Characteristics of intrusive memories in
a community sample of depressed, recovered depressed and never-
depressed individuals. Behav Res Ther. 2011;49(4):234-243. doi:10.
1016/j.brat.2011.01.003

Watson LA, Berntsen D, Kuyken W, Watkins ER. The char-
acteristics of involuntary and voluntary autobiographical
memories in depressed and never depressed individuals. Con-
scious Cogn. 2012;21(3):1382-1392. doi:10.1016/j.concog.2012.06.
016

Bauman BL, Ko JY, Cox S, et al. Vital signs: postpartum de-
pressive symptoms and provider discussions about perinatal de-
pression - United States, 2018. MMWR Morb Mortal Wkly Rep.
2020;69(19):575-581. doi:10.15585/mmwr.mm6919a2

Hach S, Tippett L], Addis DR. Neural changes associated with the
generation of specific past and future events in depression. Neu-

Journal of Midwifery & Women’s Health « www.jmwh.org

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

ropsychologia. 2014;65:41-55. doi:10.1016/j.neuropsychologia.2014.
10.003

Young KD, Bellgowan PS, Bodurka ], Drevets WC. Behavioral
and neurophysiological correlates of autobiographical memory
deficits in patients with depression and individuals at high risk
for depression. JAMA Psychiatry. 2013;70(7):698-708. doi:10.1001/
jamapsychiatry.2013.1189

Staver MA, Moore TA, Hanna KM. Maternal distress in the neona-
tal intensive care unit: a concept analysis. Adv Neonatal Care.
2019;19(5):394-401. doi:10.1097/ANC.0000000000000642

Zhao XH, Zhang ZH. Risk factors for postpartum depression: an
evidence-based systematic review of systematic reviews and meta-
analyses. Asian J Psychiatr. 2020;53:102353. doi:10.1016/j.ajp.2020.
102353

Shaw RJ, Bernard RS, Deblois T, Tkuta LM, Ginzburg K, Koop-
man C. The relationship between acute stress disorder and post-
traumatic stress disorder in the neonatal intensive care unit. Psy-
chosomatics. 2009;50(2):131-137. doi:10.1176/appi.psy.50.2.131

Dekel S, Stuebe C, Dishy G. Childbirth induced posttraumatic stress
syndrome: a systematic review of prevalence and risk factors. Front
Psychol. 2017;8:560. doi:10.3389/fpsyg.2017.00560

Dekel S, Ein-Dor T, Dishy GA, Mayopoulos PA. Beyond post-
partum depression: posttraumatic stress-depressive response fol-
lowing childbirth. Arch Womens Ment Health. 2020;23(4):557-564.
doi:10.1007/s00737-019-01006-x

ACOG committee opinion no. 757: screening for perinatal depres-
sion. Obstet Gynecol. 2018;132(5):e208-e212.</bib>

Grisbrook MA, Letourneau N. Improving maternal postpartum
mental health screening guidelines requires assessment of post-
traumatic stress disorder. Can J Public Health. 2021;112(2):240-243.
doi:10.17269/s41997-020-00373-8

Prins A, Bovin MJ, Smolenski DJ, et al. The primary care
PTSD screen for DSM-5 (PC-PTSD-5): development and evalu-
ation within a veteran primary care sample. ] Gen Intern Med.
2016;31(10):1206-1211. doi:10.1007/s11606-016-3703-5

Canfield D, Silver RM. Detection and prevention of postpartum
posttraumatic stress disorder: a call to action. Obstet Gynecol.
2020;136(5):1030-1035. d0i:10.1097/A0G.0000000000004093


http://10.1007/s10995-021-03344-8
http://10.1192/bjp.150.6.782
http://10.1192/bjp.150.6.782
http://10.1186/1471-2393-14-211
http://10.1186/1471-2393-14-211
https://ncsacw.samhsa.gov/userfiles/files/SAMHSA_Trauma.pdf
https://ncsacw.samhsa.gov/userfiles/files/SAMHSA_Trauma.pdf
http://10.3109/01612840.2015.1025319
http://10.3109/01612840.2015.1025319
http://10.3390/healthcare8030340
http://10.1016/j.brat.2011.01.003
http://10.1016/j.brat.2011.01.003
http://10.1016/j.concog.2012.06.016
http://10.1016/j.concog.2012.06.016
http://10.15585/mmwr.mm6919a2
http://10.1016/j.neuropsychologia.2014.10.003
http://10.1016/j.neuropsychologia.2014.10.003
http://10.1001/jamapsychiatry.2013.1189
http://10.1001/jamapsychiatry.2013.1189
http://10.1097/ANC.0000000000000642
http://10.1016/j.ajp.2020.102353
http://10.1016/j.ajp.2020.102353
http://10.1176/appi.psy.50.2.131
http://10.3389/fpsyg.2017.00560
http://10.1007/s00737-019-01006-x
http://10.17269/s41997-020-00373-8
http://10.1007/s11606-016-3703-5
http://10.1097/AOG.0000000000004093

