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Abstract
Background  While the striking impact of the COVID-19 pandemic on mental health, heath care access and lifestyle 
behaviors, including perceived health, diet, physical activity, and sleep has been reported, few studies have examined 
these domains jointly among pregnant and postpartum people in the early stages of the COVID-19 pandemic.

Methods  This mixed methods study was conducted among a subset of participants (n = 22) in a cohort study in 
Austin, Texas, who were pregnant or had recently delivered when the outbreak occurred. Measures were from the 
early second trimester up to 6 months postpartum. Findings from questionnaires were complemented by qualitative 
interviews during Spring/Summer 2020 regarding experiences during the early pandemic.

Results  From our quantitative data (n = 22), most participants reported that the pandemic generally had a negative 
impact on their lives (81%), that they shifted to eating more at home (71%), and that they were less physically active 
(62%). Five major themes emerged in our qualitative interviews (n = 22): (1) adaptation to pandemic restrictions; (2) 
psychosocial experiences, such as feelings of anxiety, guilt, sadness, isolation, and frustration; (3) health behavior 
changes; (4) health care experiences; and (5) where they obtained general and perinatal related pandemic 
information. Of those who completed both pregnancy and postpartum interviews (n = 8), all reported anxiety during 
both periods; however, those who delivered in Spring 2020 experienced more anxiety surrounding delivery and less 
social support than those who delivered in Summer 2020, who reported less anxiety surrounding hospital birth and 
greater social support, particularly after delivery.
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Introduction
Pregnancy is a period of marked changes in both physi-
cal and mental health and is a time where some people 
may adopt more or less healthful behaviors [1–3]. Stress-
ful experiences during pregnancy are associated with 
adverse pregnancy and perinatal outcomes. The impact 
of these stressful experiences during pregnancy can 
extend to longer-term behavioral and mental health 
outcomes, and also affect health-related behaviors dur-
ing and after pregnancy [4–7]. The SARS-CoV-2 virus 
and the disease caused by the virus, COVID-19, was 
identified in the United States in January 2020 and was 
declared a pandemic by the World Health Organization 
(WHO) on March 11, 2020. In the early stages of the pan-
demic, several states, including Texas, issued state-wide 
disaster proclamations and local stay-at-home orders to 
attempt to limit the spread of disease [8]. These were cou-
pled with changes in policies and practices among health 
care providers and systems that influenced prenatal and 
postpartum care, including a pivot to virtual health care, 
limiting in-person interaction, and reducing the number 
of people allowed as visitors during delivery and confine-
ment. Persons who were pregnant or delivered in the 
early stages of the pandemic experienced dramatic shifts 
in their lives and health care, and experienced fear about 
the unknown [8]. As pregnant people were labeled “high-
risk” due to the severe threat other coronavirus diseases 
had exhibited in this group, such as changes in acute 
immune and cardiorespiratory functions [9], these indi-
viduals were particularly vulnerable to the repercussions 
of the pandemic.

The COVID-19 pandemic had a major impact on men-
tal well-being among pregnant and postpartum people 
[10]. Beyond the typical anxieties related to pregnancy, 
pregnant people were also placed in unprecedented situ-
ations during the pandemic that directly and indirectly 
affected their ability to adapt to challenges related to 
their increased risk for disease, pandemic-related restric-
tions, mental well-being, health behaviors, and health 
care experiences [11–13]. These additional COVID-19 
stressors were concerning for this vulnerable group, as 
depression and poor mental health have been shown to 
be leading underlying causes of pregnancy-related death 
[14]. Prior to the pandemic, Texas mothers were at risk 
for mental health challenges with 14% reporting postpar-
tum depression within six months of delivery [15], which 
is slightly higher than other reports from across the US 

with an average prevalence of 13.2% across 31 sites [16]. 
Texas PRAMS data from 2020 show that during depres-
sion prevalence during pregnancy is around 12% and 
postpartum depression prevalence ranges from 12 to 15% 
[17]. During the pandemic, many individuals experienced 
extreme anxiety that they or their loved ones might con-
tract the disease, as well as an overwhelming fear of an 
uncertain future [18]. Pregnant people also experienced 
stress related to prenatal care, deliveries, transition to 
parenthood, and fear of infection for themselves, their 
family members, and their newborn infants [19–22].

Today, the implications of the pandemic on pregnant 
and postpartum people remain to be understood broadly 
or incorporated into systems-level support structures 
for this group [23]. While there have been qualitative 
and quantitative studies examining the experiences of 
those who experienced pregnancy and birth during the 
COVID-19 pandemic globally [12, 13, 19–22, 24–30]. 
Only two other mixed-methods investigations were 
found in the literature during preparation of this paper. 
These papers did not focus on lifestyle behaviors and 
further, were only conducted among postpartum per-
sons. One of these papers focused specifically among 
Asian American women and assessed pregnancy and 
birth experiences, the early postpartum period, and 
seeking mental health resources [31]. Mothers reported 
a unique perinatal journey and the emotional and psy-
chological consequences of COIVD-19 [31]. The other 
paper conducted interviews assessing experiences during 
pregnancy, labor, birth and postpartum among postpar-
tum women, and reported effects of COVID-19 on birth 
plans, and mental health [32]. To date, there has been 
no mixed methods study that has assessed how the early 
COVID-19 pandemic impacted lifestyle behaviors, men-
tal health, and health care access among both pregnant 
and postpartum persons.

This study aims to identify and explore the impact of 
the early stages of the COVID-19 pandemic in pregnant 
and postpartum people on lifestyle behaviors, mental 
health, and health care access using both quantitative 
and qualitative methods to yield a more rich understand-
ing of experiences.The goal of this paper was to apply a 
mixed methods approach to examine the impact of the 
COVID-19 pandemic on the lifestyle behaviors, includ-
ing perceived health, physical activity, sleep, as well as 
health care access and mental health of pregnant and 
postpartum people. Participants were enrolled prior to 

Conclusions  Overall, our findings confirm prior evidence that the COVID-19 pandemic had a marked impact on 
stress, anxiety, and worries, as well as lifestyle behaviors among pregnant and postpartum people. Our work provides 
lessons for health care practitioners about support need for pregnant and postpartum persons amid societal 
disruption.
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the pandemic and were followed prior to and during the 
early stages of the COVID-19 pandemic. We hypoth-
esized that the spread of the virus and associated pan-
demic restrictions had significant negative impacts on 
participants’ lives, health behaviors, mental health, and 
access to health care.

Methods
We applied a concurrent mixed methods research design 
by collecting both quantitative and qualitative data in a 
subset of a prospective cohort of pregnant and postpar-
tum people. Data collection and analysis of quantitative 
and qualitative data were conducted independently.

Study participants were a subset of pregnant and post-
partum participants (n = 22) from the Mother and Infant 
NutriTion (MINT) Study enrolled from 08/01/2019 and 
through 03/13/2020. MINT is a complex longitudinal 
pregnancy observational cohort study with intensive data 
collection and nutritional phenotyping (n = 61) that was 
designed to examine adipose tissue changes during preg-
nancy and postpartum among mothers and their infants. 
Due to the pandemic, a subset of participants were 
recruited prior to late March 2020, and then the next 
batch of participants were not recruited until 2022. This 
secondary analysis focuses on the participants who expe-
rienced pregnancy or postpartum during the early stages 
of the COVID-19 pandemic. Participants were recruited 
into the cohort through flyers and provider referrals at 
federally qualified health centers and local Ob/Gyn clin-
ics, newsletter announcements, and local social media 
advertisements. Eligibility criteria included age ≥ 18 
years, nonsmoking, no diagnoses of diabetes prior to 
pregnancy, pre-pregnancy BMI ≤ 35  kg/m2, no history 
of significant weight change or weight-loss surgery prior 
to pregnancy, singleton pregnancy, and living within 50 
miles of Austin, Texas. The exclusion criteria were gesta-
tional age > 14 weeks, MRI contraindications, history of 
bariatric surgery, delivery outside of partnered hospitals, 
regularly breastfeeding, and recent significant weight 
change. These criteria were designed to ensure partici-
pants would fit within the MRI during late pregnancy 
and to ensure that breastfeeding was not impacting pre-
natal adipose tissue changes. Pregnant participants were 
enrolled at approximately 14–15 weeks gestation and 
were prospectively followed, with study visits scheduled 
at 25- and 35-weeks gestation, at birth, and at 10 days 
and 6 weeks postpartum. Study visits were conducted in 
person prior to the pandemic and virtually after the pan-
demic. Demographic characteristics were collected prior 
to the pandemic and included age, race and ethnicity, 
income, education, and parity.

After the onset of the pandemic, the research team 
added a qualitative interview and an additional question-
naire about COVID-19 to be delivered in the late second 

trimester or during the third trimester of pregnancy, or 
within the first two months after delivery for postpar-
tum participants. Interviews were completed by female 
research staff members who had built relationships with 
the participants prior to the pandemic. The question-
naire included the 4-item Perceived Stress Scale (PSS-4) 
[33]; Brief Resilience Scale [34]; several items that were 
adapted from other stress scales (e.g., Stanford Acute 
Stress Reaction Questionnaire) or diagnostic criteria 
(e.g., DSM-5 criteria for acute stress disorder) [35–39]; 
and instruments that were developed for this study to 
assess pandemic-specific worries and concerns, and 
impacts on health and other areas of life (e.g., childcare, 
employment, health behaviors). Pandemic-specific worry 
and concern items covered fear of exposure to or infec-
tion with the coronavirus, access to health care or social 
support, and enactment of behavioral restrictions such 
as quarantining and social distancing. The 5-point Lik-
ert scales ranged from Not at all worried to Extremely 
worried and from Not at all concerned to Extremely con-
cerned. Statistical analyses were conducted using Stata 
SE 15 (College Station, TX). The questionnaire was sent 
to enrolled participants in May 2020 via the secure web 
platform Research Electronic Data Capture (REDCap). 
A two-tailed t-test p value of < 0.05 was considered sta-
tistically significant when assessing differences between 
groups (e.g., pregnant vs. postpartum mothers; first-time 
mothers vs. mothers with older children). Descriptive 
statistics, such as frequencies, percentages, and means, 
were reported in this paper.

For qualitative interviews, a semi-structured interview 
guide (S1 Table) was developed by the authors by review-
ing relevant literature and seeking input of the interdisci-
plinary team. The major themes included the COVID-19 
pandemic’s impact on participants’ daily lives, health 
behaviors (e.g., diet, physical activity, sleep), emotional 
and mental health, and health care. Two researchers 
trained in qualitative methods (SD and GD) conducted 
interviews. Interviews were audio-recorded and lasted 
approximately one hour. Participants were invited to 
complete interviews during pregnancy and/or postpar-
tum. Ten women participated in a pregnancy interview 
and 15 participated in a postpartum interview, which 
were held on or after 6 weeks postpartum. Eight women 
completed both a pregnancy and a postpartum interview. 
Pregnancy interviews were conducted from 06/24/2020 
to 07/10/2020, while postpartum interviews were con-
ducted from 6/10/2020 to 10/21/2020.

Among the 22 participants enrolled in the observa-
tional study, 25 semi-structured interviews were con-
ducted via phone (n = 23) and Zoom (n = 2). Audio files 
were transcribed, reviewed, and checked against inter-
viewer field notes for quality, accuracy, and to de-identify 
transcripts. All interviews were conducted in English. 
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The data were analyzed through inductive methods, 
specifically grounded theory [40, 41]. The data were 
analyzed through grounded theory analysis. Four data 
coders independently did open coding by reading 10% 
of the transcripts line by line to capture emerging con-
cepts. At the second stage, axial coding involves con-
necting initial concepts to exploring the relationship and 
patterns among these concepts. At the third stage, the 
selective coding process was conducted focusing on iden-
tifying central themes from the data. Through this pro-
cess, a codebook was finalized comprised of sub-themes 
and themes along with the conceptual definitions. Once 
we finalized the codebook, three trained data coders (SD, 
GD, and JG) then independently conducted line-by-line 
coding with the remaining transcripts using NVivo soft-
ware to organize quotes and summarize themes, and 
used group consensus to facilitate agreement between 
coders to reconcile discrepancies.

Ethical consideration
This study was approved by The University of Texas 
at Austin’s Office of Research Support and Compli-
ance Institutional Review Board. Informed consent was 
obtained through DocuSign and verbal informed consent 
was confirmed prior to the collection of qualitative data. 
Participants were provided with electronic gift cards 
immediately after individual questionnaires and inter-
views were completed.

Results
Of the 26 participants enrolled into MINT prior to 
03/13/2020, three participants withdrew, and one par-
ticipant was lost to follow up, resulting in 22 partici-
pants eligible for this study. Twenty-one participants 
(95% of those eligible) completed the questionnaire were 
included in the quantitative and 17 (77% of those eli-
gible) participated in the qualitative components of this 
study (Fig. 1). Based on the timing of enrollment into the 
cohort relative to the onset of the pandemic and when the 
infants were born, some participants had prenatal and/or 
postpartum interviews. Questionnaires completed dur-
ing pregnancy (71%) were conducted at mean 32.3 (± 4.6) 
weeks gestation, while postpartum questionnaires (29%) 
were conducted on average at 7.0 (± 4.3) weeks postpar-
tum. Of those who participated in the qualitative inter-
view, 10 were pregnant and were on average 33.9 (± 2.5) 
weeks gestation, while the 15 postpartum interviews 
were conducted on average 8.7 (± 3.1) weeks since birth. 
7 participants completed the questionnaire as well as two 
interviews, one during pregnancy and one postpartum.

Demographic characteristics of participants in this 
sub-study are shown in Table  1. The majority of par-
ticipants were Non-Hispanic White, married or living 
with their partner, educated at a college level, and had a 

household income above $100,000. Slightly more than 
half of participants were primiparous; demographics did 
not differ by parity status.

Quantitative results
Questionnaire results are shown in Table  2. Most par-
ticipants reported no changes in employment, but did 
shift to working from home as almost all were under 
local stay-at-home orders. Nine participants had older 
children, and almost all of those participants reported 
closure of their childcare facility. The format of antena-
tal care (ANC) or postnatal care (PNC) changed from 
in-person appointments to telemedicine or video confer-
ence for over half of participants.

Overall, participants shifted their behaviors during 
the pandemic to eating more home-cooked meals, and 
doing less physical activity and more screen-time activi-
ties compared with their pre-pandemic levels. Some 
behaviors were maintained, with most participants 
reporting that they were eating the same quantity of 
food, and sleeping and talking with their friends, fam-
ily, and health care providers at similar levels as they had 
before the pandemic. S2 Table compares questionnaire 
responses between prenatal vs. postpartum participants 
and between first-time mothers vs. mothers with older 
children. A majority of postpartum participants reported 
eating more and sleeping less during the pandemic com-
pared with before the pandemic, while a majority of pre-
natal participants reported no change in these behaviors. 
Mothers with children were less likely to report decreases 
in their physical activity but more likely to report 
increased screen-time activities than first-time mothers. 
Though most participants reported talking to health care 
providers at the same amount as pre-pandemic levels, 
pregnant participants were more likely to report talking 
with health care providers less during the pandemic than 
postpartum participants. Participants with older children 
were more likely to report talking more with a mental 
health care provider compared to pre-pandemic, than 
the first-time mothers, but parents with older children 
reported that they spoke less with their medical health 
care provider.

Regarding emotional and mental well-being, most par-
ticipants indicated the pandemic had a generally negative 
impact. Participants reported higher stress levels, with 
moderate general stress and a mean 1.1-point increase 
from their recalled pre-pandemic stress levels on a scale 
of 1 to 10. Mean perceived stress scale sum score also 
indicated elevated stress levels among participants, as 
higher scores indicate more perceived stress. Participants 
reported that they were worried or concerned about a 
variety of factors, including impact on the community, 
concern over a loved one contracting COVID-19, and 
being separated from or not being able to care for their 
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Fig. 1  Participant Enrollment (n = 22)
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baby due to COVID-19. The only significant difference 
between groups was the worry that participants would 
have to change their plans to breastfeed their baby due 
to COVID-19, with first-time mothers and postpartum 
mothers being significantly more worried than mothers 
with older children and pregnant mothers, respectively. 
While not significantly different, first-time mothers were 
more likely to report higher scores for most measures 

of stress, worries, and concerns compared with mothers 
with older children. Similarly, postpartum mothers were 
more likely to report higher scores on these measures 
compared to pregnant mothers.

The mean resilience score of participants indicated 
that they had normal resilience (reference ranges being 
1.00-2.99 for low resilience, 3.00-4.30 for normal, and 
4.31-5.00 for high) [34]. Mothers with older children 
were more likely to report nonsignificant higher resil-
iency scores compared with first-time mothers. Pregnant 
mothers were also more likely than postpartum mothers 
to report higher resiliency, also not significant. Partici-
pants who scored normal and high for resiliency did not 
show any significant differences in their stress scores or 
health behavior scores compared with other participants. 
Participants with low resiliency scores, however, showed 
significantly higher acute stress (3.3 ± 0.1 vs. 2.3 ± 0.3) and 
overall concern (3.0 ± 0.1 vs. 2.2 ± 0.1) scores compared 
with other participants. Low resilience participants were 
also significantly more concerned about their ability to 
access baby supplies (3.0 ± 1.0 vs. 1.6 ± 0.1) and personal 
or household supplies (3.0 ± 1.0 vs. 1.5 ± 0.2), not being 

Table 1  Participant characteristics (n = 22)
n (%) or Mean (± SD)

Age 32.2 (± 3.9)
Hispanic Ethnicity 1 (5)
Race

White/Caucasian 18 (81)
Black/African American 1 (5)
Asian 1 (5)
More than one race 2 (9)

Married or cohabitating with significant other 21 (95)
College Degree or Postgraduate Work 21 (95)
Household Income of $100,000 or more 15 (68)
First pregnancy/birth 13 (59)

Table 2  Quantitative results of COVID-19 impacts on participant circumstances, behaviors, intentions, and well-being
Variable n (%) or Mean (± SD)
Changes in circumstances

Under local stay-at-home orders or employer encouraged 17 (81)
No changes to employment 13 (62)
Moved to remote work/work from home 12 (57)
Child’s daycare/preschool/school closed 8 (89)
The format of ANC/PNC changed 13 (62)

Changes in behaviors
Eating more home cooked meals 15 (71)
Eating same amount (quantity) 12 (57)
Doing less physical activity 13 (62)
Doing more screen-time activities (e.g., TV, social media) 14 (67)
Sleeping same amount 14 (67)
Talking with friends/family by phone/text/video same amount 9 (43)
Talking with medical health care provider same amount 12 (63)
Talking with mental health care provider same amount 4 (67)

COVID-19 pandemic had a general negative impact 17 (81)
Perceived stress sum score (range 0–16)
Change in stress level (scale 1–10)

9.1 (± 3.0)
1.1 (± 1.8)

Responses on likert scale of 1–5 with higher scores indicating greater stress, concerns, worries or resiliency 
General stress related to perinatal experiences

2.3 (± 1.0)

Acute stress 2.3 (± 0.6)
Concerns overall 2.3 (± 0.5)

Impact on your community 3.5 (± 1.1)
Other 3.5 (± 1.9)
An elderly relative or close family friend will get COVID-19 3.2 (± 1.1)

Worries overall 3.3 (± 0.7)
Being separated from my baby after delivery 3.9 (± 1.1)
Contracting the coronavirus after my baby’s birth and not being able to care for my baby 3.8 (± 1.2)
Changing my plans to breastfeed due to COVID-19 2.2 (± 0.3)

Resilience 3.9 (± 0.7)
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able to access medical (4.0 ± 0.0 vs. 1.8 ± 0.2) or mental 
(3.5 ± 1.5 vs. 1.7 ± 0.2) health care, and were significantly 
more likely to indicate they felt their quality of health 
care had worsened during the pandemic (0.5 ± 0.5 vs. 
0.1 ± 0.1) compared with other participants.

Qualitative results
The qualitative analysis yielded five major themes, as 
described below. Within these major themes, 13 sub-
themes emerged and are listed in Table 3.

Adapting to pandemic restrictions
From changes in work responsibilities and format, 
changes in socialization practices, and difficulty adjusting 
to pandemic restrictions, pregnant and postpartum par-
ticipants experienced significant changes to their daily 
lives. Most participants reported that they were working 
from home and experienced limited face-to-face inter-
action with colleagues. This perception was echoed by a 
pregnant participant:

My office closed on March 16th. So, I started working 
from home then and I haven’t been in the office since. 
I think it’s gonna be closed to the end of the year. No 
more face-time with work colleagues. No more, I 
guess, that sort of routine of getting up and going to 
the office. – 31 weeks gestation, age 30, Asian.

Most participants spent substantial time using social 
media to connect with other people due to the pandemic 
restrictions. Social and religious gatherings switched to 
online meetings. According to one participant:

We socialize differently. We do a lot of Facebook, 
video chat… some people we’ve been talking to more 
than we would’ve before…We stopped going, obvi-
ously, and we still haven’t picked it back up because 
I don’t feel comfortable yet, to [OLDER CHILD’S] 
extra-curricular stuff. Religiously, our services have 
switched to Zoom. – 33 weeks gestation, age 33, 
White/American-Indian.

All participants described the general nature of the 
changes they had to make to adjust and adapt to the pan-
demic and pandemic-related restrictions. In addition, 
several participants explained the negative or long-last-
ing implications those changes might have. A postpartum 
participant reported:

We had been planning to send [BABY] to daycare, 
we didn’t know when and as of right now we’re try-
ing to keep [BABY] home as long as possible, just 
to avoid exposure and we also want to make sure 
[BABY] gets vaccines and builds up an immune sys-
tem before we send [BABY] out into the world. We’re 

Table 3  Qualitative results
Major 
themes

Sub-themes Brief summary

Adapting to 
pandemic 
restrictions

Work life transformed Offices closures lead to remote work and lack of in-person interaction with colleagues. Social life shifted to 
online platforms.

Changes in socialization Participants were spending more time with friends and relatives through social media.
Difficulty adapting to 
pandemic restrictions

Participants expressed difficulty accepting or dealing with the consequences of virus transmission and 
pandemic closures.

Psychosocial 
experiences 
in pregnancy 
and 
postpartum

Anxiety, guilt, sadness 
and frustration

The pandemic brought forth a range of emotions, from frustration over mask-wearing and political 
divides, to heightened anxiety and a sense of loneliness.

Coping mechanisms and 
social support

Participants coped with disappointment and sadness through activities (e.g., walking and home projects) 
and social support. Support from friends, neighbors, and relatives through group texts and doorstep 
drop-offs played a significant role in providing connection and solidarity during the pandemic.

Other feelings during the 
pandemic

The pandemic offered participants opportunities to find and express other emotions, such as shame, 
gratitude, and resiliency.

Changes 
in health 
behaviors

Changes in physical 
activity

Participants had to adjust their physical activities according to closures, the weather, and their pregnancy 
or postpartum symptoms.

Changing in diet Pandemic prompted a shift in grocery shopping habits, which resulted in a change in diet towards longer-
lasting food choices, such as frozen, canned, and processed foods over fresh foods that don’t last as long.

Changes in sleep 
patterns

Reduced or changed workloads led to shifts in sleep patterns for participants.

Health care 
experiences

Changes to ANC and 
PNC

Almost all participants reported their ANC/PNC changed from in-person to telehealth or video 
appointments.

Other changes made to 
health care

Participants reported changes (e.g., change to telehealth, canceled appointments) in health care appoint-
ments beyond ANC/PNC for themselves and their family members.

Information 
Sources

Trust deficit on COVID-
related information

Participants relied on various sources for pandemic information but expressed skepticism due to limited 
reliability.
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kind of waiting until we have no other choice. – 8 
weeks postpartum, age 33, Hispanic White.

Another participant reported how the pandemic was 
compounding her difficulties:

I know that COVID is making it so much worse, 
because what I would do to cope, I can’t do. I can’t go 
to a coffee shop and take her and just feel like I have 
a life again. I just feel I am isolated. I don’t get to 
see people and it sucks. It has been super sucky. – 9 
weeks postpartum, age 33, White.

Psychosocial experiences in pregnancy and postpartum
Sub-themes of anxiety, frustration, coping mechanisms, 
social support, and other experiences emerged. Partici-
pants repeatedly described feelings of anxiety, sadness, 
guilt, frustration, anger, loss of control, and loneliness 
due to the fear of rapid transmission of COVID-19 virus 
and politicization of the pandemic. As described by one 
pregnant participant:

There’s been some frustration and anger at people 
not wanting to wear a mask and things like that…I 
kinda felt like when the orders got lifted that it was 
gonna come back and spike right around the time, I 
was due. So, when I would have to go grocery shop-
ping or something and I would wear a mask and I 
would see so many people out in public not, it would 
definitely make me upset… that was very frustrat-
ing as far as knowing it was going to come back to 
impact me. – 38 weeks gestation, age 25, White.

Feelings of anxiety and isolation were particularly acute 
in postpartum interviews, with participants expressing 
concern about their newborns and lacking the social sup-
port they may have been originally planning for as part of 
their postpartum care plan.

My anxiety was higher [as] more of a side effect of 
the things not happening the way that they should 
happened. Not being able to have a regular baby 
shower, not being able to have a normal birth expe-
rience, not being able to have my normal support 
system afterward. I mean all of that. Not being able 
to go and see – I couldn’t get visits from any of my 
work friends when I was in the hospital or after. Or, 
ya know, I couldn’t get any of my friends to come see 
me after the baby was born like they normally would 
have. – 11 weeks postpartum, age 35, White.

Despite these feelings, most participants also exhib-
ited resiliency by describing ways they were coping with 

the increased stressors of the pandemic. One pregnant 
woman reported that:

I think for me, the way I dealt with it was I just 
gave myself some time to be disappointed and sad. 
And said, ‘Ya know what, there’s bigger things in 
the world going on, but this still impacts me.’ I gave 
myself a couple of days…And I just kind of focused 
on the fact that I’m still really blessed to be where 
I’m at. – 38 weeks gestation, age 25, White.

Additionally, participants expressed feelings of pride in 
their abilities to parent their child(ren) and adapt during 
such difficult times.

If you had told me that this was coming and this 
was gonna be my postpartum experience, I prob-
ably wouldn’t have had this baby. Which would’ve 
been sad, of course. And, as it turns out, we did all 
the things that needed to be done, so far. And we sur-
vived, and I didn’t have mental or mood issues so 
severe that it caused irreparable harm. So, I would 
say that we succeeded through this, and I wouldn’t 
have guessed … now we have our daughter, and we 
realized that we’re stronger than we thought. And 
it’s changing the way I’m thinking about being a par-
ent in the future … so that has really been nice. – 12 
weeks postpartum, age 36, White/American Indian.

Changes in health behaviors
Three sub-themes emerged relating to changes in health 
behaviors among pregnant and postpartum women: 
changes in diet, changes in physical activity, and changes 
in sleeping patterns.

In interviews, most participants described changes 
in their eating patterns and food sources as pandemic 
restrictions and supply chain issues limited their access 
to grocery stores and fresh vegetable and fruits. This 
led some participants to consume more frozen and pro-
cessed food items relative to their pre-pandemic intakes. 
One participant highlighted:

A lot less fruits and vegetables because you can only 
have those in the beginning of the grocery run. Since 
they go faster than anything else. All the frozen stuff. 
We’re doing a lot more canned and powdered stuff, 
like milk. Evaporated milk and powdered milk; usu-
ally we get a lot of fresh milk. So, I think we tried to 
find alternatives. Protein’s a problem, so we started 
stocking up on protein powder for example. We have 
a lot of canned beans, which we normally didn’t used 
to consume. I freeze a lot of my vegetables now. I 
guess in that way it has changed. I guess we adapted 
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to having more longevity in foods. – 31 weeks gesta-
tion, age 30, Asian.

Interviews also revealed that participants were generally 
less physically active due to barriers related to pandemic 
restrictions, pregnancy discomfort, and summer heat. 
Several participants described alternative ways they were 
able to stay active during the pandemic, such as working 
out at home or walking in their neighborhoods.

Luckily, one of things that has saved us having the 
boys at home is a lot of outside time. So, going on lots 
of walks and doing lots of things outside. So, we try 
and do at least two long walks or two outside times 
a day to just kind of help with the boys and give us a 
break from work when we’re home. – 30 weeks gesta-
tion, age 31, White.

Due to the pandemic restrictions, most participants 
spent more time at home and reported that their work 
burden had slowed or changed, and that this lifestyle 
adjustment influenced their sleep patterns. A pregnant 
participant alluded:

Because my work has really slowed down tremen-
dously, I was in an adjustment period of not having 
to get up super early. So, my sleep – I don’t know if 
erratic is the word, but I stay up later, I sleep in later, 
I take naps. – 34 weeks gestation, age 39, White.

Health care experiences
Changes to ANC and PNC and other health care changes 
were the sub-themes of health care experiences of the 
pregnant and postpartum people in this study. Interviews 
revealed that almost all participants received telehealth 
or video consultations for their ANC during the pan-
demic, and several reported that their health care pro-
viders also canceled all in-person consultations. These 
changes sometimes resulted in delayed or confusing 
ANC, as evidenced by one postpartum mother:

I stopped having in-person appointments for most 
of my appointments. I think I had one appointment 
after the pandemic started in my third trimester. So, 
I had my 36-week appointment, and I went to the 
hospital when I was 39 weeks in labor. Those were 
the times that I’ve actually seen a health care pro-
vider … I think they canceled a third of [my appoint-
ments] and then moved the rest to telehealth. – 6 
weeks postpartum, age 30, White.
I would say I got definitely less in-person postpartum 
checks, which had no, no visible effect, except it could 
have, you know. I don’t think that it did, but it could 
have. My midwife came to check on us for the post-

partum like day 2, but then she didn’t come for the 
2-week, that was virtual. I had a few therapy, psy-
chotherapy sessions and I’ve had a few psychiatrist, 
many psychiatrist appointments, and they’re all vir-
tual. I did have enough anxiety and trouble sleeping 
and that I did seek medication therapy, and I think 
that, um, I wouldn’t have needed those medications 
if I hadn’t had the excess worry and decreased rest 
and self-care that came up because of COVID. – 12 
weeks postpartum, age 36, White/American-Indian.

When the health care system shifted to accommodate 
pandemic restrictions, patient preference was also highly 
compromised. The same participant reported her expe-
rience of receiving care from a new physician in each 
consultation:

It was typically a different Ob/Gyn each time, 
because they had moved a lot of the schedule 
around. So, for the first part of my pregnancy, before 
the pandemic, I saw the same OB each time. For that 
third trimester, I saw a different person each time, 
and I often wouldn’t find out who it was going to be 
until the week of the appointment. – 6 weeks post-
partum, age 30, White.

Participants also reported an absence of in-person sup-
port, with infection control policies prohibiting partners 
from attending ANC and pediatric appointments and 
restricting mothers from bringing their babies with them 
to PNC appointments.

The biggest change to my health care would just be 
that my husband hasn’t been able to be as involved. 
I know that that’s been really hard on both of us. – 
38 weeks gestation, age 25, White.
My 6-week [appointment], when I was supposed to 
go back to be seen, I was turned away at the door 
because I didn’t have anyone to watch [BABY and 
had to bring him with me]. I ended up having to 
make a special call because I work in the hospital 
to basically get around it in order to do my 6-week 
postpartum visit. – 11 weeks postpartum, age 35, 
White.

Apart from the regular ANC and pediatric care, partici-
pants also described canceling or delaying appointments 
they deemed non-essential in order to reduce their risk of 
exposure to the virus.

I ended up canceling [OLDER CHILD’S] dentist 
appointment. I canceled a follow-up for [OLDER 
CHILD’S] ENT. My husband canceled his dentist 
appointment. We just haven’t really been doing any 
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appointments, unless we thought they were really 
vital. – 33 weeks gestation, age 33, White/American 
Indian.

Sources of pandemic information
Participants reported the sources they used to learn more 
about the pandemic, local and national responses, and 
what they should do personally. While many reported 
looking to the Centers for Disease Control and Preven-
tion (CDC) and the WHO for guidance, they reported 
also getting information from their personal health care 
providers, friends and family, employers, school dis-
tricts, and stories from the internet or social media. 
Participants commented on the limits of all information 
sources, including the CDC, WHO, and health care pro-
viders, in terms of reliability and trustworthiness.

I remember my doctor at one point mentioning that 
based on the research that had come out, pregnant 
women were actually doing well with COVID. And 
I just took that with a grain of salt because that was 
back in late March [2020], and I’m like, ‘Thank you 
for telling me that.’ But I know that the research at 
that point, the timeline was just small and the sam-
ple size was so small, so how could you really make a 
definitive claim to that? It was more of a ‘Thank you, 
I’m still going to be cautious.’ – 32 weeks gestation, 
age 28, White.

Crosscutting trends experienced during and after 
pregnancy
Across pregnancy interviews, participants mostly dis-
cussed how they were adapting to the pandemic and asso-
ciated restrictions, and the specific behaviors they were 
engaging in to reduce their risk of infection. Pregnant 
participants also expressed their anxiety as it related to 
being exposed to the coronavirus, the unknowns related 
to the pandemic, and other concerns they had. Postpar-
tum participants expressed increased anxiety related to 
coronavirus exposure and other worries. They also spoke 
more about behaviors they were taking to reduce their 
and their baby’s risk. Postpartum participants were also 
more likely to describe how their access to health care 
was less interrupted, as they were more able to maintain 
their baby’s pediatric appointments than their own pre-
natal appointments. Postpartum participants were more 
likely than pregnant participants to express that they 
lacked social support and were also more likely to discuss 
all the ways they were coping with the stresses presented 
by the pandemic.

[I used] a lot of the techniques that I learned to deal 
with the anxiety. So, negative, catastrophic think-
ing. Stopping those things, recognizing those things 

as being transient. Buddhist nonattachment-type 
thoughts, and …I’ve been journaling, which I don’t 
think I would’ve done quite as religiously. – 12 weeks 
postpartum, age 36, White/American Indian.

Among the eight participants who completed both inter-
views, in pregnancy these participants discussed their 
anxieties generally and how their anxiety related to deliv-
ering their babies in the hospital, and how they felt as 
they balanced getting essential health care with the risk 
of exposing themselves to the coronavirus. Postpartum, 
these participants shared much of the same sentiments as 
the overall postpartum sample but also described some 
instances where they were able to access social support 
from their family members by creating a “pandemic pod” 
or “pandemic bubble.”

We were basically seeing my mom and that was the 
extent of doing things throughout the pandemic. 
In the lead up to [BABY’S] due date, my mom, she 
quarantined completely from seeing my nephews 
and my brother and sister-in-law. So, she came 
down to help with the baby when she was born. – 34 
weeks gestation, age 32, White.

Discussion
This study highlights the experiences of women before 
and after childbirth, and how significantly their lives and 
health behaviors changed in the midst of the COVID-19 
pandemic and lockdown in 2020, using both quantita-
tive and qualitative methods. Quantitative results pro-
vided general insights into how the pandemic impacted 
participants’ daily lives, well-being and feelings, and 
how they had changed their health behaviors. Survey 
responses indicate near universal changes in the format 
of their work, health care, and socialization. Partici-
pants did report changes in their diet, physical activity, 
and screen-time behaviors. They also reported increased 
stress and were concerned or worried about many top-
ics. Qualitative results provided a richer understanding 
of how exactly pandemic policies and events specifically 
impacted pregnant and postpartum individuals. Par-
ticipants shared their feelings about these adjustments, 
mostly expressing anxiety, guilt, sadness, and frustration. 
Participants also shared how they were coping with these 
feelings and disruptions, and how they were managing 
social support during times of social distancing. Qualita-
tive themes and subthemes also shed more light on how 
participants experienced changes made to the medical 
and mental health care they and their families received 
during the pandemic, and where participants looked 
for reliable information regarding the pandemic, their 
personal risk, and recommendations for their personal 
behaviors.
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Participants adopted behaviors to reduce their risk for 
exposure and disease, such as social distancing, wear-
ing masks, and working and caring for their children at 
home. As participants worked more from home, they 
reported being able to sleep and wake on their own 
schedule in interviews despite reporting getting the same 
amount of sleep as their pre-pandemic levels in the ques-
tionnaire. Unsurprisingly, participants who delivered 
their babies by the time they completed the questionnaire 
were the only group that reported getting less sleep than 
they did before the pandemic, likely reflecting the reali-
ties of taking care of a newborn. Within the family, roles 
were adjusted to suit their new needs. Partners were pre-
vented from attending prenatal or pediatrician appoint-
ments, consistent with other studies globally [12, 13, 22, 
29–31], thereby putting more responsibility on partici-
pants to retain and relay medical information to the other 
caregiver(s). Similar to other research [42], in-person 
interaction decreased substantially, and many partici-
pants turned to social media and technology to connect 
with their family and friends while practicing social dis-
tancing. Access to health care also changed significantly 
due to the pandemic, with most participants reporting a 
shift to virtual appointments and altered hospital expe-
riences when delivering their babies. These findings are 
consistent with prior research that has also highlighted 
that prenatal telehealth consultation was common and 
generally viewed positively [29, 32, 43, 44]. However, 
women also expressed various concerns about receiv-
ing prenatal telehealth care including monitoring the 
pregnancy at home, connectivity issues, and perceived 
insufficient patient-provider discussion via teleheath 
appointments [43–45]. This was exemplified by one par-
ticipant explaining that she only saw a health care pro-
vider once in person during her third trimester.

The burden of the pandemic also indirectly affected 
participants’ health behaviors. Participants adjusted 
their behaviors to accommodate pandemic restrictions 
and supply chain interruptions. As reported nationally, 
there were shortages of household and food items avail-
able, which led families to change their shopping hab-
its [46]. The focus changed from fresh produce to foods 
that were more readily available or had a longer shelf-
life (such as canned foods, frozen items, and other non-
perishable foods) since families elected to stretch the 
time between grocery trips. Similar findings were also 
reported from a study conducted in Denmark, Slovenia, 
and Germany: people shopped less frequently during 
lockdown and there was an overall reduction in the con-
sumption of fresh foods, but an increase in the consump-
tion of food with a longer shelf-life [47]. While most of 
our participants reported in the survey that they cooked 
more meals at home than before the pandemic, in inter-
views some described eating more meals from fast-food 

chains as a way to cope. Compared with pregnant moth-
ers, postpartum mothers who completed the survey were 
less likely to report eating more home cooked meals than 
they did before the pandemic; this may reflect using take-
out food as a coping mechanism or how busy mothers 
felt as they juggled caring for a newborn during a global 
pandemic. Both changes in food availability and changes 
in the nutritional needs of mothers who are breastfeeding 
may have also contributed to postpartum participants’ 
increased likelihood of eating more in quantity during 
the pandemic compared with pregnant mothers.

Consistent with other findings [26], more than half 
of participants reported less physical activity. As most 
participants began working from home, they no longer 
benefited from the daily activity they engaged in while 
working. This trend was seen across participants regard-
less of how active their jobs were prior to the pandemic; 
from participants who had more active jobs (e.g., nurse, 
university-level athletic trainer) to participants who had 
office-based positions (e.g., bank teller, software devel-
oper). Group differences were more likely to be seen 
comparing first-time mothers with mothers with older 
children. First-time mothers were more likely to report a 
decrease in physical activity during the pandemic, which 
may be due to mothers with older children using physical 
activity as way to pass the time with their children while 
everyone was home. Throughout interviews, participants 
also reported changes in the types of activities they could 
engage in and the frequency. Participants’ usual activ-
ity locations were either closed or perceived to be too 
crowded, making it difficult for them to be active and 
continue their preferred activities. Although not reflected 
in questionnaire results, in interviews pregnant partici-
pants also described feeling increasingly uncomfortable 
in their bodies and the Texas heat as their pregnancies 
progressed, making it more difficult for them to be active. 
Despite the barriers and consistent with other research 
[26, 42], several participants stated that they began to 
walk around their neighborhoods more than they had 
prior to the pandemic, and even turned to walking as a 
way to cope with the stress of the pandemic.

In addition to the changes to participants’ daily lives 
and health behaviors, the authors were particularly struck 
with the impact of the pandemic on participants’ mental 
health and well-being. Consistent with other research 
[11–13, 20–22, 24–28, 31, 32, 42], participants’ initial 
responses to the rapidly evolving pandemic included 
anxiety and fear of coronavirus exposure and the reper-
cussions. Beyond this, in interviews, participants also 
expressed anxiety about a variety of topics, from the 
unknowns related to delivering their child in a hospital 
with COVID restrictions to concern about how to par-
ent their older children during uncertain times. They 
mourned not being able to celebrate their pregnancies 
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with their families and friends, and once home with their 
newborns they expressed continued sadness as many of 
their loved ones could not provide needed postpartum 
support due to fear of coronavirus exposure. Consistent 
with other international qualitative research [11, 13, 20, 
22, 29–32, 42, 43], forced changes in socialization nega-
tively affected participants’ psychosocial well-being. 
Participants expressed feelings of loneliness, isolation, 
sadness, and guilt in interviews. They also reported that 
the rapidly changing COVID protocols implemented at 
their prenatal clinics and hospitals contributed to feel-
ings of unease and made them more concerned about 
the quality of care they were receiving. These qualitative 
findings were reflected in questionnaire results and are 
consistent with other surveys [19, 25]. Although only one 
participant reported clinically depressive symptoms (and 
was thus provided with resources and referrals), several 
reported increased stress, a general negative impact of 
pandemic, worries about getting COVID and not being 
able to care for their infant, and negative impacts specific 
to their community, the economy, and childcare. These 
qualitative findings are supported by quantitative results 
and are consistent with a systematic review indicating a 
rise in anxiety and depressive symptoms among mothers 
with young children in the pandemic [10].

While some anxiety may occur naturally during preg-
nancy as parents prepare to welcome a baby, the COVID-
19 pandemic compounded participants’ feelings and 
added feelings of frustration as they observed others’ 
actions or inactions during the pandemic. On one end of 
the spectrum, consistent with other studies, the health 
care system’s implementation of conservative risk-reduc-
tion protocols seemed to have decreased participants’ 
access to physical care and contributed to their feelings 
of frustration, fear, anxiety, and increased responsibil-
ity for their own and their baby’s well-being [22, 30, 43, 
48]. If participants did have in-person care, visitors were 
unable to accompany them, as evidenced by our partici-
pant who was prohibited from bringing her baby to her 
postpartum check-up despite being a single mother and 
unable to access childcare support due to social distanc-
ing closures and precautions. On the other end of the 
spectrum, several participants explained that when they 
observed the numbers of infected individuals increasing 
in their area, they were angry and frustrated that others 
were not participating in preventive measures, such as 
mask-wearing and social distancing. When the state of 
Texas adjusted its policies regarding pandemic precau-
tions toward greater leniency, participants felt a height-
ened sense of fear, rather than the relief that others may 
have felt. Participants perceived the relaxation of precau-
tionary policies as an action that increased their personal 
risk. This added to their feelings of frustration and anger 

toward policymakers and the general public for making 
pandemic precautions a polarizing political issue.

While they experienced a myriad of stressors and feel-
ings during the pandemic, consistent with other studies 
[21, 29, 42], participants were still able to demonstrate 
their resiliency and develop coping mechanisms to help 
them during such difficult times. Although quantitative 
results did not elucidate protective factors for resiliency, 
through interviews participants shared how they found 
alternative means to receive support as they partici-
pated in meal trains, group texts, backyard and driveway 
get-togethers, and video calls. As the pandemic contin-
ued, participants who delivered their babies later in the 
study expressed being able to create a “pandemic pod” 
with family members to access much needed social sup-
port. Several participants also explained the joy they 
felt in being able to spend more time with their families 
and children, and the pride they felt at being able to take 
care of themselves and their families through everything. 
Although only a few participants reported seeking out 
additional mental health support in the survey, most 
reported talking with their medical health care provid-
ers as a way to gain more information, which gave them 
peace of mind.

One of the limitations to this study was lack of diver-
sity among the participants’ self-identified race and eth-
nicity, education, and income level. Additionally, since 
we recruited participants from a larger study, we only 
approached those originally enrolled in the MINT study 
rather than recruiting with the goal of saturation or 
phenomenological discovery. Further, the small sample 
size of this study limits the statistical analyses appropri-
ate for our quantitative data, and although more par-
ticipants were subsequently enrolled in MINT after the 
pandemic, they were not pregnant or early postpartum 
during the early stages of the pandemic so they could not 
be included in this mixed-methods report. Despite these 
limitations, this is the first mixed-methods report of the 
general impacts the COVID-19 pandemic had on preg-
nant and postpartum individuals’ daily lives and health 
behaviors in addition to their mental health. Follow-up 
interviews with some participants also provided insights 
into how participants adapted to the pandemic over time 
and as they transitioned from pregnancy to postpar-
tum; yet, longer-term follow up about these experiences 
was not feasible once in person research activities were 
resumed.

Conclusions
The COVID-19 pandemic had an evolving impact on 
pregnant people before and after delivery. While par-
ticipants reported predictable changes to their daily lives 
and health behaviors due to pandemic-related restric-
tions and global supply chain shortages, the breadth 
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and depth of pandemic impacts on their mental health 
and daily lives were significant. Almost all participants 
reported decreased access to care and support during 
their pregnancies and postpartum. These findings suggest 
that while pandemic precautions are vital to fight disease 
spread and sustain the public’s health, efforts must also 
be made to assure that the most vulnerable groups main-
tain their access to health care systems that provide, at 
minimum, the standard of care, but ideally an increased 
support structure that helps them address additional 
stressors presented by pandemic, or other emergency 
situations.

Our results highlight specific areas for improvement 
or future intervention by medical and mental health care 
providers working to care for pregnant and postpartum 
people and expand access to care, particularly during 
pandemic and other emergency situations. For example, 
medical and mental health care professionals offering 
supplemental resources and care, in addition to stan-
dard-of-care practices, represent an ideal intervention 
to boost patient resiliency before mental health declines. 
Additionally, and consistent with other researchers [49], 
the authors recommend providers share individualized, 
evidence-based information, resources, and support in 
a clear and transparent way. However, to avoid provider 
burnout, appropriate resources need to be made avail-
able in terms of staffing and funding to assure mothers 
and babies receive the above and beyond support they 
need during times of hardship to achieve positive health 
outcomes. Recently, postpartum Medicaid coverage was 
expanded to 12-months in Texas, indicating that policy 
is moving in the right direction to support postpartum 
health and well-being [50].
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