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Abstract
Background  Initial studies found that mental health symptoms increased in pregnant and postpartum individuals 
during the COVID-19 pandemic. Less research has focused on if these putative increases persist over time and what 
factors influence these changes. We examined the longitudinal change in mental health symptoms in pregnant 
and postpartum individuals and investigated moderation by maternal emotion dysregulation and the incidence of 
coronavirus.

Methods  Pregnant and postpartum individuals at the University of Utah were invited to join the COVID-19 and 
Perinatal Experiences (COPE) Study. Beginning on April 23, 2020 participants were sent a survey comprised of 
demographics, medical and social history, pregnancy information and self-assessments (Time 1). Participants were 
contacted 90 days later and invited to participate in a follow-up questionnaire (Time 2). Daily coronavirus case counts 
were accessed from the state of Utah and a 7-day moving average calculated. Within-subject change in mental 
health symptom scores, as measured by the Brief Symptom Inventory, was calculated. Linear mixed effects regression 
modeling adjusted for history of substance abuse and mental health disorders.

Results  270 individuals responded between April 23rd, 2020 and July 15th, 2021. Mental health symptom scores 
improved by 1.36 points (0.7-2.0 p < 0.001). The decrease in mental health symptoms was not moderated by the 
prevalence of COVID-19 cases (p = 0.19) but was moderated by emotion dysregulation (p = 0.001) as defined by the 
Difficulties in Emotion Regulation Scale short form. Participants with higher emotion dysregulation also had higher 
mental health symptom scores.

Conclusion  Mental health symptoms improved over the course of the pandemic in the same pregnant or 
postpartum participant. Our findings do not negate the importance of mental health care during the pandemic. 
Rather, we believe this identifies some aspect of resiliency and adaptability. Examining emotion dysregulation, or 
asking about a history of mental health, may be helpful in identifying persons at higher risk of heightened responses 
to stressors.

Keywords  (10 maximum): pregnancy, Postpartum, Perinatal mental health, Maternal mental health, Coronavirus, 
COVID-19, Pandemic, Mental health symptoms, Depression, Emotion dysregulation
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Introduction
The COVID-19 pandemic has been detrimental to both 
physical and mental health. Initial studies found an 
increase in anxiety and depression symptoms in preg-
nant individuals during the COVID-19 pandemic [1–10]. 
However, these studies did not examine prospective 
symptoms over time during the pandemic and we do not 
know if the initial stress response and heightened symp-
toms persist as the pandemic continues or what factors 
influence these changes.

Modeling has suggested that COVID-19 fear and anxi-
ety from the pandemic may be related to mental health 
symptoms [11]. As time goes on from the beginning of 
the pandemic and the initial acuity of the stress becomes 
chronic, it is possible that mental health symptoms could 
improve, more so in some individuals than others. How-
ever, changes in daily life, quarantine and isolation are 
thought to influence mental health symptoms [12]. In 
the state of Utah a tiered response to the pandemic was 
created which was based on case counts. As case counts 
increased, government mandates also increased. Addi-
tionally, rising case counts of a transmittable disease may 
contribute to the acuity of the pandemic and moderate 
changes in mental health symptoms.

Emotion dysregulation, how an individual experiences 
and expresses emotion, [13]. may also affect the response 
to a stressful situation like a pandemic. Emotion dysregu-
lation can be measured by self-report with the Difficul-
ties in Emotion Regulation Scale (DERS) [14, 15]. As a 
transdiagnostic measure, the DERS is a stronger predic-
tor of emotional distress than single-diagnostic measures 
[16]. While information in pregnancy is limited, it is pre-
dictive of maternal sensitivity and challenging mother-
infant interactions as early as six months postpartum 
[17]. Pregnant individuals with high emotion dysregula-
tion may have greater difficulty responding to the stress 
of the pandemic, which may result in more mental health 
symptoms.

The purpose of this study was to determine how mental 
health symptoms in pregnant or postpartum individuals 
change over the time course of the pandemic, and if the 
change is moderated by the number of new COVID-19 
cases or by maternal emotion dysregulation. We hypoth-
esize that over the course of the pandemic mental health 
symptoms will improve, and both state prevalence of 
COVID-19 cases and emotion dysregulation will moder-
ate the severity of mental health symptoms over time.

Methods
Study population
The COVID-19 and Perinatal Experiences (COPE) Study 
is a prospective cohort of pregnant and postpartum indi-
viduals surveyed during the COVID-19 pandemic. The 
COPE Study was initially developed at NYU Langone 

Health and internationally distributed as a part of the 
COVGEN Research Alliance, a partnership that supports 
global research on the COVID generation (those born 
and growing up during the COVID-19 pandemic). The 
goal of the COPE study was to examine stress and emo-
tional experiences of pregnant and postpartum individu-
als during the COVID-19 pandemic. We obtained IRB 
approval and all methods were carried out in accordance 
with relevant guidelines and regulations. Electronic 
informed consent was required from each participant. 
In the present analysis, we included participants who 
enrolled at a single academic institution.

Pregnant and postpartum individuals were identified 
at the University of Utah health system through elec-
tronic medical records using International Classification 
of Disease (ICD) codes. Potential participants were eli-
gible if they were over 18 years old, pregnant or less than 
6 months postpartum and spoke English or Spanish. Eli-
gible participants were contacted by email starting April 
23, 2020. Posters and marketing materials were placed 
throughout clinics to improve recruitment. Individuals 
who did not have an email address were not contacted 
by an alternative method due to IRB regulations at our 
institution. Research Electronic Data Capture (REDCap) 
was used for survey administration, data collection and 
electronic consent. After initially filling out the survey 
(Time 1), participants were contacted via email 90 days 
later and invited to participate in a follow-up question-
naire (Time 2).

Participants who responded at both Time 1 and Time 
2 before July 15th, 2021 were included in our analysis. 
Individuals were excluded if they had already responded 
to the COPE survey and were responding in an additional 
pregnancy or if they did not respond to enough items for 
a DERS score to be calculated. No more than one scale 
item could be missing to calculate a DERS score.

Measures
A Mental Health Symptom Score (MHSS) was created 
using 9 items from the 18-item Brief Symptom Inven-
tory (BSI-18). The BSI-18 examines depression, anxiety 
and somatization with validity tested in multiple types 
of patient populations including primary care [18–23]. 
The number of items from the BSI-18 was decreased to 
reduce participant burden with items being chosen to 
represent a range of symptoms (Table  1). Participants 
were asked how often they were distressed by the item 
in the past 7 days.  Items were scored 1–5 (not at all – 
extremely), an average score was calculated, and the 
score was multiplied by 9 to create a total score ranging 
from 9 to 45.

Emotion dysregulation was defined using the Difficul-
ties in Emotion Regulation Scale Short Form (DERS-SF) 
[15]. The DERS has been used in pregnancy with good 
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internal consistency [24]. A higher score denotes higher 
emotion dysregulation. Coronavirus case counts per day 
were accessed from Utah Department of Health and a 
7-day moving average calculated and appended to par-
ticipant data by date of survey completion [25].

A history of mental health disorders was defined as a 
self-report of any of the following: history of mood and/
or anxiety disorder, currently or previously receiving 
treatment for mental health concerns, or selecting the 
answer choice “I have had mental health concerns but 
have not been treated”. A history of substance abuse was 
defined as a self-report of untreated substance abuse con-
cerns at any time, or previously receiving treatment for 
substance abuse.

Self-reported data were obtained through the COPE 
survey [26]. These data included demographic informa-
tion, pregnancy details, medical history, social history, 
experiences related to COVID-19, and self-assessments. 
In late November 2020, the questionnaire used at Time 
2 was modified to a condensed version to reduce partici-
pant burden.

Statistical analysis
To determine how mental health symptoms in pregnant 
or postpartum individuals changed over the time course 
of the pandemic, a difference in MHSS was tested with a 
paired t-test. The MHSS was then modeled as a function 
of calendar time and participant response (Time 1 and 
Time 2). This model accounted for two observations from 
each individual with different responses to each variable 
(i.e. two responses for MHSS, two responses for DERS-
SF) in a linear mixed effects regression model.

To determine whether change in mental health symp-
toms in pregnant or postpartum individuals was moder-
ated by the number of new COVID-19 cases, we added 
an interaction between COVID-19 prevalence and time 
to the previously described model. To determine whether 
change in mental health symptoms was moderated by 
emotion dysregulation, we added an interaction between 

emotion dysregulation and time to the previously 
described model. History of mental health disorders and 
history of substance abuse, both identified a-priori, were 
considered for further effect modification in a sensitivity 
analysis.

This data analysis was generated using SAS soft-
ware, Version 9.4 of the SAS System for Windows, SAS 
Institute Inc. Cary, NC. Study data were collected and 
managed using REDCap electronic data capture tools 
hosted at the University of Utah [27]. Graphics were cre-
ated using GraphPad Prism version 9.1.2 for Windows, 
GraphPad Software, La Jolla California.

Results
There were 270 individuals who met inclusion criteria 
(Fig.  1). Time 1 surveys were completed between April 
23, 2020 and March 22, 2021. Time 2 surveys were com-
pleted between July 22, 2020 and July 15, 2021. Demo-
graphics and clinical characteristics of participants 
are included in Table  2. The cohort was mostly English 
speaking (99.6%) and white (82%). The average age was 
31, the average BMI was 28, and the average gestational 
age at the time of first survey completion was 25 weeks. 
At Time 1 all participants were pregnant, at Time 2 most 
participants were postpartum (60%). A history of men-
tal health disorders was reported by 57% of respondents, 
and a history of substance abuse was reported by 2%.

The prevalence of COVID-19 cases in the state of Utah 
were at their highest from November 2020-March 2021. 
Significant improvement in mental health symptoms 
were observed between the first and second response 
from participants in a comparison of paired observa-
tions (1.36 decrease, (0.7-2.0 95% CI) p < 0.001) (Fig.  2). 
In a linear mixed effects regression model, mental health 
symptoms decreased by 0.95 (0.12–1.78 95% CI) p = 0.02; 
this was not moderated by the prevalence of COVID-19 
cases (p = 0.19) in the state of Utah but was moderated 
by emotion dysregulation (p = 0.001). Participants with 
higher emotion dysregulation also had higher mental 
health symptom scores (Fig. 3).

From Time 1 to Time 2, a low DERS-SF score (low 
emotion dysregulation) was associated with a small 
change in mental health scores, while a high DERS-SF 
score (high emotion dysregulation) was associated with 
a greater decrease in mental health scores across survey 
times (Fig. 4). There was no significant difference in emo-
tion dysregulation between participants who completed 
both Time 1 and Time 2 and participants who completed 
only Time 1.

A sensitivity analysis was performed adding a self-
reported history of mental health disorders to the model. 
History of a mental health disorder was a significant 
effect modifier for the association between emotion dys-
regulation, time, and mental health symptoms (p = 0.002). 

Table 1  Mental Health Symptom Score (MHSS): for each of 
the following items participants were asked "in the past 7 days 
including today, how often were you distressed by..." with items 
scored 1-5 (not at all-extremely)
Item Description
1 Feeling no interest in things

2 Nervousness or shakiness inside

3 Feeling lonely

4 Feeling tense or keyed up

5 Nausea or upset stomach

6 Feeling blue

7 Suddenly scared for no reason

8 Feeling hopeless about the future

9 Feeling fearful
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Participants with a history of mental health disorders and 
high emotion dysregulation had significant improvement 
in mental health symptoms over time, while those with-
out a history of mental health and/or low emotion dys-
regulation did not have significant differences over time 
in mental health symptoms (Fig. 5).

Discussion
Mental health symptoms in the same perinatal partici-
pant improved over the course of the pandemic. We did 
not find a moderating effect of Utah State COVID-19 
cases on mental health symptoms over time. This could 
be due to an overestimation that people are influenced by 
the prevalence of cases in their state, people are affected 
more by their local community than the overall state, or 
that national or global news was more influential than 
local rates. Our findings of improvement in mental 
health symptom scores from Time 1 to Time 2 among 
individuals with higher emotion dysregulation may iden-
tify a group who are vulnerable to stressors but over time 
are able to self-regulate. It is important to note that men-
tal health symptoms were higher among participants 

with higher emotion dysregulation regardless of survey 
time. In comparison, those with low emotion dysregula-
tion started with low MHSS at Time 1 and retained low 
MHSS at Time 2. Their ability to regulate their emotions 
more effectively may help them maintain lower levels of 
distress.

The longitudinal nature of our data allowed us to exam-
ine the same participants over time during the pandemic. 
Prior studies differed in that they either examined differ-
ent participants over time, participants from before to 
during the pandemic, or compared pregnant to non-preg-
nant individuals [28–31]. Since conception of our study a 
few others have been published. Daly and Robinson 2021 
examined mental health symptoms from March to July 
2020; after an initial increase in psychological distress, 
symptoms then improved [32]. These results are similar 
to our findings, over the course of the pandemic mental 
health symptoms improved in the same participant over 
time. A recent meta systematic review and meta-analysis 
by Robinson et al. compared longitudinal studies of men-
tal health symptoms from before the pandemic to during 
the pandemic. When compared to pre-pandemic mental 

Fig. 1  Flowchart
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Item N = 270 (%)
Language
  English
  Spanish

269 (99.6)
1 (0.4)

Race/Ethnicity
  Latin or Hispanic
  Black
  AI/AN/NHOPI
  Asian
  White
  Other or missing

27 (10.0)
1 (0.4)
4 (1.5)
12 (4.4)
220 (81.5)
6 (2.2)

Insurancec

  Public (Medicare or Medicaid)
  Private
  None
  Unavailable

13 (4.8)
255 (94.4)
3 (1.1)
N=1

Housing
  Studio
  1 bedroom
  Multi-bedroom
  Unstable
  Decline to answer

2 (0.7)
19 (7.0)
245 (90.7)
2 (0.7)
2 (0.7)

Employmentc

  Working full-time
  Working part-time
  Looking for a job
  Student
  Unemployed
  Stay at home
  Retired
  Other

163 (60.4)
50 (18.5)
10 (3.7)
21 (7.8)
18 (6.7)
45 (16.7)
1 (0.4)
5 (1.9)

Visit 1 Item N = 270 (%)
Age
  18–24
  25–34
  ≥35
  Unavailable

31.4 (30.9, 
31.9)*
12 (4.5)
184 (69.2)
70 (26.3)
N = 4

Currently pregnant 270 (100.0)

Gestational Age
  <13 weeks
  13–27 weeks
  ≥27 weeks

25.1 (24.0, 
26.2)*
20 (7.4)
103 (38.1)
147 (54.4)

BMI
  Not obese
  PreObese
  Obesity Class I
  Obesity Class II
  Obesity Class III
  Unavailable

27.9 ( 27.3, 
28.5)*
80 (30.0)
100 (37.5)
58 (21.7)
17 (6.4)
12 (4.5)
N = 3

Relationship Status
  Single
  Partnered/Married
  Divorced
  Unavailable

4 (1.5)
264 (98.1)
1 (0.4)
N = 1

Mental Health Disorder Historya 153 (56.7)

Substance Abuse Historyb 5 (1.9)

Table 2  Demographics and clinical characteristics
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health symptoms, the initial increase in early pandemic 
mental health symptoms (March-April 2020) declined 
over time (May-July 2020) [33]. Our study began April 
23rd 2020 and likely missed this initial increase that 
occurred acutely that was seen in other studies or that 
was identified by comparing pre-pandemic mental health 
symptoms to those during the initial months of the pan-
demic [28–31]. Instead our data likely only captured the 
decrease that was seen over a longer time period after 
the start of the pandemic similar to findings in the meta-
analysis by Robinson et al [32, 33]. The longer nature of 
our study supports a continued pattern of likely sustained 
mental health improvements.

While only speculative, we believe our findings iden-
tify some aspect of resiliency and adaptability through 
the pandemic. It may relate to the difference in an acute 
compared to a chronic stressor, and supports the concept 

of habituation with chronic stressors. It may also point 
to the possibility of higher scores regressing toward 
the mean. Clinically, examining emotion dysregulation 
throughout the perinatal period may be helpful in iden-
tifying individuals earlier on who may be at higher risk 
of mental health symptoms or mood disorders triggered 
by psychosocial changes [34]. Additionally, the sensitiv-
ity analysis demonstrated that mental health symptom 
improvement over time was affected by a self-reported 
history of mental health disorders. This finding sup-
ports the clinical importance of obtaining a mental 
health history in risk stratifying patients, and emphasizes 
the importance of including a history of mental health 

Fig. 3  Emotion Dysregulation and MHSS Moderation. There is a positive 
association between MHSS and emotion dysregulation, with higher emo-
tion dysregulation (higher DER-SF) there are higher MHSS

 

Fig. 2  MHSS within Participants over time. Comparing paired MHSS re-
sponses, at time 2 MHSS was significantly lower on average as indicated 
by the blue line (1.36 decrease, (0.7-2.0 95% CI) p < 0.001)

 

Item N = 270 (%)
Visit 2 Item N = 270 (%)
Weeks between Time 1 and 2 13.3 (13.0, 

14.4)♦
Currently pregnant 108 (40.0)

Gestational Age
  13–27 weeks
  ≥27 weeks

31.5 ( 30.5, 
32.4)*
20 (18.5)
88 (81.5)

Values presented as frequency (percentage) unless stated otherwise

Abbreviations: AI = American Indian, AN = Alaska Native, NHOPI = Native Hawaiian or Other Pacific Islander

*Geometric Mean (95%CI) 

♦Median (P25, P75)
aMental Health Disorder History was defined as self-report of any of the following four criteria: (1) History of mood and/or anxiety disorder(2) currently receiving 
treatment for mental health concerns (3) received treatment for mental health at any time in the past or (4) I have had mental health concerns but have not been 
treated
bSubstance Abuse History was defined as self-report of untreated substance abuse concerns at any time, or receiving treatment for substance abuse (including 
problems with prescription drugs, illegal drugs or alcohol) at any time
cCategories overlapped

(continued)  Table 2 
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disorders in research studies examining perinatal mental 
health.

This study has many strengths. It was a prospective 
cohort study prone to less bias than other observational 
studies. It also examines a large natural disaster in a lon-
gitudinal manner. A wide array of information was avail-
able to us, allowing us to control for confounding factors 
such as mental health history and substance abuse.

There are also limitations in our study. Measures of 
mental health symptoms are screening tools and can-
not diagnose mental health disorders. We were not able 
to use the full BSI as the surveys in this study were con-
densed to reduce participant burden. While other studies 
have used condensed versions of the BSI, the 9 items that 
were included to create the MHSS is not a validated scale. 
These items were chosen to represent a range of symp-
tom types and displayed high internal consistency (T1 
α = 0.887, T2 α = 0.863). Utah state COVID-19 case counts 
served as a proxy for governmental restrictions but given 
differences in counties may not accurately represent 

an individual’s experience of fear and anxiety from the 
pandemic. Other limitations include those inherent in 
survey data with considerable selection bias, recall bias, 
response errors, and sample size limitations. While we 
recruited both pregnant and postpartum individuals, 
only currently pregnant individuals participated at Time 
1 and most were postpartum at Time 2. Thus, findings 
may not be generalizable to the overall population.

Conclusion
The pandemic has been detrimental in many regards, 
including psychologically for pregnant and postpartum 
individuals. However, mental health symptoms may 
improve over time. We recommend future studies on 
acute and chronic stressors, that examine whether and 
how habituation to the stressor could impact pregnancy 
outcomes. Screening tools, such as the DERS, or asking 
about a history of mental health, are helpful in identify-
ing individuals at higher risk of heightened responses to 
stressors and in the future may allow work across disci-
plines to begin changing emotion regulation abilities to 
modify interactions with the future child.

Abbreviations
COPE	� COVID-19 and Perinatal Experiences Study
ICD	� International Classification of Disease codes
REDCap	� Research Electronic Data Capture
MHSS	� Mental Health Symptom Score
BSI-18	� Brief Symptom Inventory 18 item
DERS	� Difficulties with Emotion Regulation Scale
DERS-SF	� Difficulties with Emotion Regulation Scale Short Form

Acknowledgements
This project was only possible through the support of the University of Utah 
Obstetrics and Gynecology department and the Obstetrics and Gynecology 
Research Network (OGRN) as well as the Psychology department and the 
Child Adaptation and Neurodevelopment (CAN) lab.

Fig. 4  Emotion Dysregulation and MHSS Moderation Analysis by Time. Emotion dysregulation moderated the association between MHSS and time in the 
pandemic. DERS-SF 35 = 1 SD above the mean 75th percentile, DERS-SF 20 = 1 SD below the mean 25th percentile

 

Fig. 5  History of Mental Health Disorder (MH), Emotion Dysregulation 
and MHSS Moderation Analysis by Time. There was a significant difference 
in association with MHSS over time by DERS-SF and a history of mental 
health disorder. Significant improvement in MHSS in those with history of 
mental health disorder and high DERS-SF. Remainder were not significant

 



Page 8 of 9Gimbel et al. BMC Pregnancy and Childbirth          (2022) 22:897 

Authors’ contributions
DN managed participant data from the COPE study for our institution. LG, DN, 
AA, EC, RS contributed to the conceptualization of the study. LG, AA, DN, SC, 
EC designed the study. AA analyzed and interpreted data. LG led the project 
and manuscript draft with revisions and inputs from all authors. All authors 
discussed the results and edited the manuscript.

Funding
Funding was obtained from the University of Utah through a 3i seed grant. 
Support for the analysis reported in this publication and use of REDCap 
was through the Clinical and Translational Sciences Institute grant from the 
National Center for Advancing Translational Sciences of the National Institutes 
of Health under Award Number UL1TR002538. The content in this publication 
is the responsibility of the authors and does not necessarily represent the 
official views of the National Institutes of Health.

Data availability
The datasets used during the study are available from authors on reasonable 
request.

Declarations

Ethics approval and consent to participate
We obtained IRB approval from the University of Utah. All methods were 
carried out in accordance with relevant guidelines and regulations. Informed 
participant consent was obtained from all subjects and/or their legal 
guardian(s) electronically through REDCap.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 6 June 2022 / Accepted: 21 October 2022

References
1.	 Berthelot N, Lemieux R, Garon-Bissonnette J, Drouin-Maziade C, Martel E, 

Maziade M. Uptrend in distress and psychiatric symptomatology in pregnant 
women during the coronavirus disease 2019 pandemic. Acta Obstet Gynecol 
Scand. 2020;99(7):848–55.

2.	 Corbett GA, Milne SJ, Hehir MP, Lindow SW, O’Connell MP. Health anxiety and 
behavioural changes of pregnant women during the COVID-19 pandemic. 
Eur J Obstet Gynecol Reprod Biol. 2020;249:96–7.

3.	 Durankus F, Aksu E. Effects of the COVID-19 pandemic on anxiety and depres-
sive symptoms in pregnant women: a preliminary study. J Matern Fetal 
Neonatal Med. 2020:1–7.

4.	 Effati-Daryani F, Zarei S, Mohammadi A, Hemmati E, Ghasemi Yngyknd 
S, Mirghafourvand M. Depression, stress, anxiety and their predictors in 
Iranian pregnant women during the outbreak of COVID-19. BMC Psychol. 
2020;8(1):99.

5.	 Farrell T, Reagu S, Mohan S, Elmidany R, Qaddoura F, Ahmed EE, et al. The 
impact of the COVID-19 pandemic on the perinatal mental health of women. 
J Perinat Med. 2020;48(9):971–6.

6.	 Lebel C, MacKinnon A, Bagshawe M, Tomfohr-Madsen L, Giesbrecht G. 
Elevated depression and anxiety symptoms among pregnant individuals 
during the COVID-19 pandemic. J Affect Disord. 2020;277:5–13.

7.	 Mappa I, Distefano FA, Rizzo G. Effects of coronavirus 19 pandemic on mater-
nal anxiety during pregnancy: a prospectic observational study. J Perinat 
Med. 2020;48(6):545–50.

8.	 Moyer CA, Compton SD, Kaselitz E, Muzik M. Pregnancy-related anxiety dur-
ing COVID-19: a nationwide survey of 2740 pregnant women. Arch Womens 
Ment Health. 2020.

9.	 Parra-Saavedra M, Villa-Villa I, Perez-Olivo J, Guzman-Polania L, Galvis-
Centurion P, Cumplido-Romero A, et al. Attitudes and collateral psychological 
effects of COVID-19 in pregnant women in Colombia. Int J Gynaecol Obstet. 
2020;151(2):203–8.

10.	 Wu Y, Zhang C, Liu H, Duan C, Li C, Fan J, et al. Perinatal depressive and 
anxiety symptoms of pregnant women during the coronavirus disease 2019 
outbreak in China. Am J Obstet Gynecol. 2020;223(2):240. e1- e9.

11.	 Salehi L, Rahimzadeh M, Molaei E, Zaheri H, Esmaelzadeh-Saeieh S. The 
relationship among fear and anxiety of COVID-19, pregnancy experience, and 
mental health disorder in pregnant women: A structural equation model. 
Brain Behav. 2020:e01835.

12.	 Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N, et al. 
The psychological impact of quarantine and how to reduce it: rapid review of 
the evidence. Lancet. 2020;395(10227):912–20.

13.	 Gross JJ. The emerging field of emotion regulation: An integrative review. Rev 
Gen Psychol. 1998;2(3):271–99.

14.	 Gratz KL, Roemer L. Multidimensional assessment of emotion regulation 
and dysregulation: Development, factor structure, and initial validation of 
the difficulties in emotion regulation scale. J Psychopathol Behav Assess. 
2004;26(1):41–54.

15.	 Kaufman EA, Xia M, Fosco G, Yaptangco M, Skidmore CR, Crowell SE. The 
Difficulties in Emotion Regulation Scale Short Form (DERS-SF): Validation and 
replication in adolescent and adult samples. J Psychopathol Behav Assess. 
2016;38(3):443–55.

16.	 Lin B, Kaliush PR, Conradt E, Terrell S, Neff D, Allen AK, et al. Intergenerational 
transmission of emotion dysregulation: Part I. Psychopathology, self-injury, 
and parasympathetic responsivity among pregnant women. Dev Psycho-
pathol. 2019;31(3):817–31.

17.	 Leerkes EM, Su J, Sommers SA. Mothers’ self-reported emotion dysregulation: 
A potentially valid method in the field of infant mental health. Infant Ment 
Health J. 2020;41(5):642–50.

18.	 Asner-Self KK, Schreiber JB, Marotta SA. A cross-cultural analysis of 
the Brief Symptom Inventory-18. Cultur Divers Ethnic Minor Psychol. 
2006;12(2):367–75.

19.	 Derogatis LR, Spencer P. Brief symptom inventory: BSI. Pearson Upper Saddle 
River, NJ; 1993.

20.	 Kim DH, Michalopoulos LM, Voisin DR. Validation of the Brief Symptom 
Inventory–18 Among Low-Income African American Adolescents Exposed to 
Community Violence. J interpers Violence. 2021;36(1–2):NP984–1002.

21.	 Lancaster MA, McCrea MA, Nelson LD. Psychometric properties and norma-
tive data for the Brief Symptom Inventory-18 (BSI-18) in high school and 
collegiate athletes. Clin Neuropsychol. 2016;30(2):321–33.

22.	 Lang AJ, Norman SB, Means-Christensen A, Stein MB. Abbreviated brief 
symptom inventory for use as an anxiety and depression screening instru-
ment in primary care. Depress Anxiety. 2008: n/a-n/a.

23.	 Wiesner M, Chen V, Windle M, Elliott MN, Grunbaum JA, Kanouse DE, et al. 
Factor structure and psychometric properties of the Brief Symptom Inven-
tory-18 in women: a MACS approach to testing for invariance across racial/
ethnic groups. Psychol Assess. 2010;22(4):912–22.

24.	 Ostlund BD, Vlisides-Henry RD, Crowell SE, Raby KL, Terrell S, Brown MA, 
et al. Intergenerational transmission of emotion dysregulation: Part II. 
Developmental origins of newborn neurobehavior. Dev Psychopathol. 
2019;31(3):833–46.

25.	 Overview_COVID-19 Cases by the Date a Positive Test was Reported to Public 
Health by LHD_2021-07-15 [Internet]. 2021. Available from: https://coronavi-
rus.utah.gov/case-counts/.

26.	 COVID-evidence: a living database of trials on interventions for COVID-19. 
[Internet]. 2022 [cited 02/11/2022]. Available from: https://osf.io/gehfx/.

27.	 Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research 
electronic data capture (REDCap)--a metadata-driven methodology and 
workflow process for providing translational research informatics support. J 
Biomed Inform. 2009;42(2):377–81.

28.	 López-Morales H, Del Valle MV, Canet-Juric L, Andrés ML, Galli JI, Poó F, et 
al. Mental health of pregnant women during the COVID-19 pandemic: A 
longitudinal study. Psychiatry Res. 2021;295:113567.

29.	 Zhou Y, Shi H, Liu Z, Peng S, Wang R, Qi L, et al. The prevalence of psychiatric 
symptoms of pregnant and non-pregnant women during the COVID-19 
epidemic. Transl Psychiatry. 2020;10(1):319.

30.	 Perzow SED, Hennessey EP, Hoffman MC, Grote NK, Davis EP, Hankin BL. Men-
tal health of pregnant and postpartum women in response to the COVID-19 
pandemic. J Affect Disord Rep. 2021;4:100123.

31.	 Racine N, Hetherington E, McArthur BA, McDonald S, Edwards S, Tough S, 
et al. Maternal depressive and anxiety symptoms before and during the 
COVID-19 pandemic in Canada: a longitudinal analysis. The Lancet Psychiatry. 
2021;8(5):405–15.

https://coronavirus.utah.gov/case-counts/
https://coronavirus.utah.gov/case-counts/
https://osf.io/gehfx/


Page 9 of 9Gimbel et al. BMC Pregnancy and Childbirth          (2022) 22:897 

32.	 Daly M, Robinson E. Psychological distress and adaptation to the COVID-19 
crisis in the United States. J Psychiatr Res. 2021;136:603–9.

33.	 Robinson E, Sutin AR, Daly M, Jones A. A systematic review and meta-analysis 
of longitudinal cohort studies comparing mental health before versus during 
the COVID-19 pandemic in 2020. J Affect Disord. 2022;296:567–76.

34.	 Penner F, Rutherford HJV. Emotion regulation during pregnancy: a call to 
action for increased research, screening, and intervention. Arch Womens 
Ment Health. 2022;25(2):527–31.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Mental health symptom changes in pregnant individuals across the COVID-19 pandemic: a prospective longitudinal study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study population
	﻿Measures
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


