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Abstract 

Background The effect of social distancing due to the COVID-19 pandemic on the mental health of pregnant 
women is of particular concern, given potential effects on physical health, family functioning, and child development.

Methods Pregnant women were recruited for the “Implications of and Experiences Surrounding being Pregnant dur-
ing the COVID-19 Pandemic” study at Woman’s Hospital in Baton Rouge, Louisiana. Participants enrolled at any point 
during their pregnancy and surveys were delivered weekly until the participant indicated that she had delivered her 
baby; a postpartum survey followed four weeks after delivery. This analysis includes 1037 participants with baseline, 
596 with follow-up, and 302 with postpartum surveys. Questions on social distancing behaviors were asked at base-
line and grouped based on whether they involved social distancing from work, friends and family, or public places. 
Symptoms of anxiety, stress, depression, and pregnancy-related anxiety were measured. Each type of social distancing 
was examined as a predictor of mental health using linear model with control for confounders.

Results The study population was largely white (84.1%), married (81.8%), and educated (76.2% with a bachelor’s or 
higher degree). Women who were younger, Black, unmarried, or had less education or income reported fewer social 
distancing behaviors. Mean anxiety score in the highest quartile of overall social distancing was 8.3 (SD 5.6), while in 
the lowest quartile it was 6.0 (SD 5.0) (p < 0.01), while perceived stress postpartum and pregnancy-related stress were 
not associated with social distancing. Associations were substantially diminished when controlled for baseline levels 
of anxiety symptoms.

Conclusions Greater social distancing was associated with more anxiety symptoms, but worse mental health, par-
ticularly anxiety, may also have contributed to greater social distancing behaviors.

Keywords Social distancing, COVID-19 pandemic, Anxiety, Pregnancy, Postpartum

Background
The mental health of pregnant women may have been 
particularly affected by the COVID-19 pandemic 
[1] and symptoms of depression, anxiety, stress, and 
post-traumatic stress disorder (PTSD) have increased 
among pregnant women during the pandemic [2]. The 
combination of the usual concerns of pregnancy and 
the population-wide stressors of the pandemic cre-
ated particular hardship. Beyond the increased levels 
of depression and anxiety being reported as a direct 
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result of being pregnant during a pandemic, pregnancy 
brought associated stressors related to child well-being 
and access to childcare and medical care [3, 4]. In a 
national (U.S.) survey, perceived pregnancy-related 
anxiety was related to factors directly affected by the 
pandemic, such as stopping face-to-face prenatal vis-
its and changing birth plans, as well as fear of running 
out of food, increased conflict in the home, and fear 
of getting infected with COVID-19 [5]. Other studies 
point to pregnancy- and pandemic-specific stressors 
such as worry about having their partner with them 
at the birth as drivers of adverse mental health [6]. An 
analysis across multiple high-income countries impli-
cated both pregnancy-specific and pandemic-related 
pregnancy stress as drivers of depression and anxiety 
among pregnant women [7].

Perceived social support can lessen psychologi-
cal symptoms [8]. Perceived stress and lack of social 
support are fundamental effectors of prenatal anxi-
ety, and social support is the most powerful coping 
mechanism to mediate stressful situations, including 
pregnancy [9]. Limited social support is associated 
with increased risk of depression and anxiety during 
pregnancy [10]. This breakdown in the networks that 
pregnant women used to seek comfort in may foster 
extreme feelings of isolation and depression during 
the COVID-19 pandemic [11]. When the COVID-19 
pandemic forced people inside and online, many of 
the ways people found social support were no longer 
viable options [12]. Stay-at-home orders, virtual work, 
closed schools, and limits on both public and private 
gatherings yielded a reality where most social avenues 
were closed. Previous outbreaks and pandemics show 
the deleterious effects of social isolation [13, 14], and 
such isolating behaviors have been intensely stressful 
for many people. However, evidence is contradictory: 
at least one study suggests that more stringent gov-
ernment containment measures were associated with 
better mental health among pregnant women [15], 
while others find higher COVID-19 restrictions to be 
associated with more stress and worse mental health 
[16]. In this study, we examined how various types of 
social distancing were associated with mental health 
and stress in a sample of pregnant women. This popu-
lation is of acute concern given that maternal mental 
health is tied to pregnancy complications, birth out-
comes, infant health, and child development, and is 
sometimes found to be at higher risk of stress-related 
adverse mental health [3], including during the pan-
demic [16]. We hypothesized that women who adhered 
to more social distancing behaviors would be more 
likely to report symptoms of poor mental health (anxi-
ety, stress, and depression).

Methods
Study design and recruitment
Pregnant women were recruited for the “Implications 
of and Experiences Surrounding being Pregnant dur-
ing the COVID-19 Pandemic” at Woman’s Hospital in 
Baton Rouge, Louisiana. Participants were recruited via 
advertisements communicated through participating 
institutions’ outreach resources (hospital newsletter, the 
Woman’s Hospital Pregnancy app, social media, and the 
Woman’s Hospital obstetrical nursing hotline) and via 
targeted, secure notifications (MyChart messages, text 
messages) when permissible by institutional policies. 
If participants began the survey or indicated interest to 
their prenatal care provider but did not complete the sur-
vey, a research assistant contacted them and encouraged 
them to complete the survey. Because recruitment was 
virtual, receiving care at a participating hospital was not 
a requirement, but a large majority of the participants 
received care on site.

This analysis covers up to 3 surveys. Participants 
enrolled in the study at any point during their pregnancy 
and completed the baseline survey at this point. The first 
follow-up survey was sent one week after baseline; if not 
completed then, reminders continued to be sent until 
they completed it or delivered their baby; median time 
of completion was 1.6 weeks after baseline. An additional 
survey was sent 4 weeks postpartum. Woman’s Hospital 
limited visitors starting on March 13, 2020, and Louisiana 
issued a stay-at-home order on March 22, 2020. Recruit-
ment began in April 2020 at Woman’s Hospital. Louisiana 
entered phase 1 of lifting of requirements (stay at home 
order removed, occupancy restrictions, masks and social 
distancing required) in May 2020, phase 2 (more busi-
nesses open) in June 2020, phase 3 in September 2020, 
and returned to phase 2 in November 2020. In March 
of 2021, the state returned to phase 3 [17]. This analysis 
includes participation through March 2021: 1037 partici-
pants with baseline surveys; 596 with follow-up surveys; 
and 302 with postpartum surveys (Table 1). Participants 
were sent the postpartum survey regardless of whether 
they had completed follow-up surveys previously.

Social distancing behaviors
Questions on social distancing behaviors were asked at 
baseline about behavior over the last 7 days. We created 
scales of social distancing behaviors based on whether 
they involved social distancing from work, friends and 
family, or public places. Because we had no a priori rea-
son to think any particular social distancing behavior 
would be more strongly associated with mental health 
than another, all indicators were scored equally (one 
point on the scale).
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Work social distancing score was the summed num-
ber of positive responses to the following: stayed home 
from work, was working from home and hadn’t before, or 
was working or studying from home (all of which were 
considered to represent the same experience); “left your 
home and went to work” (reverse-coded), and “cancelled 
or postponed work or school activities”. Analysis of this 
variable was limited to those who were employed before 
the pandemic.

Social distancing from friends/family was the summed 
number of positive responses to the following: stopped 
social visits with friends; stopped social visits with fam-
ily; stopped playdates/visits with children’s friends; gone 
to friend, neighbor, or relative’s home (reverse-coded); 
had visitors at your home (reverse-coded); and cancelled 
or postponed personal or social activities.

Social distancing from public places was the summed 
number of positive responses to the following: stopped 
travelling/travel plans; stopped attending worship or reli-
gious services; gone out to a bar, club, or place people 
gather (reverse-coded); attended a gathering with more 
than 10 people, such as reunion, wedding, funeral, birth-
day party, concert, or religious service (reverse-coded); 
avoided public spaces; remained in residence at all times.

A summary measure summed all the above indicators 
as well as positive responses to “have you been placed in 
isolation?” and reporting that they lived alone.

On the postpartum questionnaire, participants were 
also asked whether they had been avoiding: public spaces, 
gatherings, and crowds; and eating at restaurants.

Mental health
Timing and sample size for each measure is outlined in 
Table 1.

Anxiety was measured at baseline and follow-up with 
the Generalized Anxiety Disorder-7 (GAD-7) scale [18]. 
In both cases, women were asked about their emotional 
state during the last two weeks. The GAD-7 has been val-
idated in pregnant populations [19].

Perceived stress was measured at baseline with 
the Cohen Perceived Stress scale (PSS) using the10-
item version. Questions were asked about the previ-
ous month. The PSS has been shown to correlate with 
depression, social support, and self-esteem in pregnant 
populations [20].

Pregnancy-related anxiety was measured at follow-
up with the Perinatal Anxiety Specific Scale (PASS). 
Questions were asked about the time since the COVID 
pandemic started. The PASS scale correlates with 
depression and identifies pregnant persons with signifi-
cant anxiety [21].

Pregnancy stress was measured at baseline using items 
that asked both about overall feelings of stress and anxi-
ety since the pandemic (3 questions) and feelings of stress 
and anxiety about the pregnancy specifically (3 ques-
tions). This instrument was created to be a snapshot of 
mental health during the pandemic and has not been 
validated.

Depression was assessed at follow-up and postpartum 
with the 2-item Patient Health Questionnaire (PHQ-2). 
This instrument has been validated in pregnant popula-
tions and performs reasonably well with a small tendency 
towards false positives [22].

Analysis
Each type of social distancing (variable construction 
provided above) was categorized into quartiles; due to 
the relatively limited number of responses, the work 
social distancing variable was categorized into 3 levels. 
The association between social distancing and mental 
health factors was examined using ANOVA, and with 
other covariates using chi-square tests. Covariates 
were chosen on the basis of being known predictors of 
mental health during pregnancy (race, marital status, 
parity, education, and income [categorized as listed in 
Table 2]) and thought to be potentially associated with 
social distancing. Participants also reported whether 
they had a positive COVID-19 test, had been told by a 
doctor that they had COVID-19, or thought they had 

Table 1 Timing and sample size of measures

a N with baseline general anxiety

Baseline Follow-up Postpartum N with baseline and 
follow-up time point

N with 
three time 
points

Anxiety 1037 595 302 572 208

Depression 595 301 253

Perceived stress 919 301 286

Pregnancy-related stress 765

Pregnancy-related anxiety 596 552a
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been infected with COVID-19. We also examined pre-
dictors of social distancing, incorporating all covariates 
simultaneously into a cumulative logistic model and 
conducting backward selection until only factors sig-
nificant at p < 0.05 remained. These factors were incor-
porated as covariates into subsequent models.

Linear models using mental health factors as continu-
ous outcomes were examined, with social distancing as 
a categorical major predictor with adjustment for race, 
marital status, parity, education, and income. Interac-
tion with race and parity was examined in these models 
using a product term; no interactions were found. For 

Table 2 Description of study population

Baseline sample (n = 1037) Follow-up (N = 596) Postpartum (N = 302)

N % N % N %

Age

 < 25 84 8.2 22 3.7 10 3.3

 25- < 30 234 22.8 119 20.1 60 19.9

 30- < 35 454 44.3 289 48.7 138 45.9

 35 + 254 24.8 163 27.5 93 30.9

Race

 Black 121 11.7 29 4.9 21 7.0

 White 872 84.1 546 91.6 270 89.4

 Some other race 44 4.2 21 3.5 11 3.6

Marital status

 Single 124 12.0 27 4.5 16 5.3

 Married 847 81.8 535 89.8 275 91.1

 Domestic partnership/divorced 64 6.2 34 5.7 11 3.6

Educational level

 HS or less 247 23.8 85 14.3 31 10.3

 Bachelors’ 424 40.9 246 41.3 118 39.1

 Masters or higher 366 35.3 265 44.5 153 50.7

Income category

 < 25 K 100 9.8 25 4.2 13 4.3

 25 K-100 K 344 33.6 188 31.8 90 29.9

 100 K + 580 56.6 378 64.0 198 65.8

Number of children

 0 467 45.0 260 43.6 120 39.7

 1 358 34.5 223 37.4 127 42.1

 2 + 212 20.4 113 19.0 55 18.2

Trimester

 1 239 23.1 125 21.0 36 11.9

 2 384 37.0 249 41.8 125 41.4

 3 414 39.9 222 37.3 141 46.7

Month of baseline survey

 May-20 472 45.7 309 51.9 182 60.3

 Jun-20 61 5.7 32 5.4 22 7.3

 Jul-20 31 3.0 12 2.0 6 2.0

 Aug-20 235 22.8 143 24.0 79 26.2

 Sep-20 14 1.4 10 1.7 3 1.0

 Oct-20 22 2.1 11 1.9 1 0.3

 Nov-20 19 1.8 9 1.5 0 0.0

 Dec-20 40 3.9 20 3.4 4 1.3

 Jan-21 57 5.5 21 3.5 4 1.3

 Feb-21 49 4.8 17 2.9 1 0.3

 Mar-21 32 3.1 12 2.0 0 0.0
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outcomes with both a baseline and measure taken pro-
spectively, a model was also constructed incorporating 
both the covariates listed above and the baseline mental 
health levels.

This study was approved by the Institutional Review 
Board of Woman’s Hospital, and participants provided 
informed consent during the online survey.

Results
The study population was largely white (84.1%), married 
(81.8%), and educated (76.2% with a bachelor’s or higher 
degree; Table  2). Women were more likely to be lost to 
follow-up if they were lower-income, lower-education, 
unmarried, or young (all p < 0.05).

Women who were younger, Black, single, had less edu-
cation, or were lower income reported fewer social dis-
tancing behaviors (Table  3). Parous women reported 
more social distancing from friends and family, but there 
were not differences across social distancing from work 
or public places. Those who had previously tested posi-
tive for COVID-19 were less likely to observe social dis-
tancing. More social distancing behaviors were reported 
earlier in the pandemic. When these variables were 
included in a predictive model simultaneously, age, edu-
cation, parity, and month of survey were the strongest 
predictors. This held across categories of social distanc-
ing (work, family and friends, public places), except that 
age and parity were not a strong predictor of social dis-
tancing from public places (data not shown).

In unadjusted analysis, most of the mental health and 
stress measures at all time points were associated with 
social distancing variables (Table 4). The highest levels of 
mental health symptoms were found in the group observ-
ing the most social distancing, while the group observ-
ing the least social distancing generally had the lowest 
level of symptoms. For instance, mean anxiety score in 
the highest quartile of social distancing was 8.3 (SD 5.6), 
while in the lowest quartile it was 6.0 (SD 5.0) (p < 0.01). 
Mean perceived stress score in the highest quartile of 
social distance was 23.0 (SD 3.7), while in the lowest 
quartile it was 19.7 (SD 5.1) (p < 0.01). Mean depression 
score in the highest quartile of social distance was 3.39 
(SD 1.5), while in the lowest quartile it was 2.9 (SD 1.2) 
(p < 0.01). The two exceptions were perceived stress post-
partum and pregnancy-related stress. After controlling 
for covariates, anxiety was associated with overall social 
distancing, social distancing from friends and family, and 
social distancing from public events. Associations with 
work-related social distancing were less strong (Table 5).

Among the 253 women who had data at baseline and 
later time points, anxiety was associated with overall 
social distancing, social distancing from friends and fam-
ily, and social distancing from public events. Associations 

were substantially diminished when controlled for base-
line levels of anxiety symptoms (Table  6). For instance, 
the highest quartile of social distancing was associated 
with a 2.5-point higher anxiety score at follow-up (SD 
1.2), but after adjustment this declined to -0.35 (SD 0.8) 
(corresponding p-values = 0.02 and 0.76). Higher social 
distancing behaviors were associated with higher depres-
sion symptoms, but when controlled for baseline levels, 
depression was lowest in the middle groups of social dis-
tancing. Pregnancy-related anxiety was also associated 
with higher social distancing behaviors, though this was 
reduced when controlled for baseline anxiety symptoms. 
Social distancing behaviors were strongly associated with 
stress cross-sectionally (highest quartile beta 2.74, SD 
0.45, p < 0.01), but not longitudinally (highest quartile 
beta 1.63, SD 1.42, p = 0.13).

Women in the top category of isolation from pub-
lic places at baseline were likely to report avoiding both 
crowds and eating in restaurants (92%) postpartum com-
pared to those in the bottom category (although 70% still 
reported avoiding these, p < 0.01). Examining the correla-
tions between the isolation and anxiety at the two time 
points, social distancing at baseline was a statistically 
stronger predictor of anxiety postpartum (p = 0.01) than 
social distancing postpartum (p = 0.10), although the 
beta coefficient was similar in size for the top category in 
both groups (beta = 2.6). However, once baseline anxiety 
was controlled for, neither social distancing at baseline 
nor postpartum was associated with postpartum anxiety.

Discussion
Our goal in this analysis was to better understand the 
association between various types of social distanc-
ing with mental health and perceived stress. We found 
that overall social distancing, social distancing from 
friends and family, and social distancing from public 
places were associated with anxiety. Social distancing 
from work had a less powerful impact. This is consistent 
with other research that revealed the social support gar-
nered by friends and family can be extremely beneficial 
in coping with stressful situations [9]. The participants 
reported social distancing most strongly at the beginning 
of the pandemic, which is unsurprising given that restric-
tions were also most extreme at this time. In an online, 
worldwide survey of pregnant and postpartum women, 
distancing was associated with symptoms of PTSD and 
perhaps higher depression and loneliness, while no asso-
ciations were seen with changes in travel [3].

We hypothesized that social distancing would lead to 
worse mental health, and the data provide some support 
for this hypothesis. However, our results in some ways are 
more consistent with the reverse association: people who 
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are more anxious are probably likely to adhere to public 
health recommendations more closely. When results were 
adjusted for baseline levels of mental health, many asso-
ciations between social distancing and mental health were 
reduced or disappeared. This is broadly consistent with a 
Norwegian study which found that pregnant women who 
reported frequent voluntary isolation as well as those who 
had pre-existing mental health conditions were more likely 
to have postpartum anxiety or depression [23], as well as 
a Utah study indicating that emotional dysregulation was 
a stronger predictor of the progression of mental health 
among pregnant individuals than community levels of 
COVID-19 cases [24]. However, it should be noted that 
for some measures, the time frame between measures 
may have overlapped – for instance, questions on anxi-
ety cover the last two weeks. If women took the follow-up 
survey within two weeks of this measure, the adjustment 
for baseline symptoms may be too conservative. The study 
baseline was well into the pandemic and mental health 
symptoms at that point may have been caused by the 
stressors of the previous months, so this is not a perfect 
control for propensity to anxiety. Similarly, those who were 
younger, and potentially less worried about contracting the 
disease, were less likely to report social distancing. Those 

who had previously tested positive for COVID-19 were 
also less likely to report social distancing; either behaviors 
like lack of social distancing might have put them at higher 
risk, or they might feel unlikely to get the disease again. 
We asked about social distancing only at baseline, so peo-
ple’s behaviors may have changed, especially as restrictions 
were lifted later in the study time frame; the mental health 
impacts of social distancing may have been reduced in the 
later parts of the study. Other constraints also affected the 
degree of reported social distancing behaviors. Some types 
of employment do not allow for remote work, while par-
ticipants who were unemployed or had no other children 
would not have experienced social distancing from work 
or children’s activities.

Surveillance of pregnancy can provide information about 
the population at large, especially for infectious disease [25]. 
We were able to recruit a large sample rapidly. Validated 
instruments were used for mental health, but not for social 
distancing (such validated instruments likely did not exist 
at this point), but no mental health diagnoses were con-
ducted. However, although recruitment was general and 
Woman’s Hospital attends to a wide cross-section of the 
population, the included sample is largely white, educated, 
and of a middle to high socioeconomic status. This limits 

Table 4 Social distancing by mental health

Overall social distancing by quartiles p

Lowest 2 3 Highest

Anxiety

 Baseline (cross-sectional; n = 1037) Mean 6.04 6.80 7.85 8.30  < 0.01

SD 5.04 4.81 5.34 5.64

 Follow-up (prospective, n = 596) Mean 4.91 5.21 6.39 6.65  < 0.01

SD 4.35 4.28 4.87 4.99

 Follow-up (postpartum, n = 302) Mean 4.58 4.12 6.20 5.82 0.04

SD 4.66 3.58 5.93 5.23

General pregnancy stress

 Cross-sectional (n = 765) Mean 12.28 12.94 12.26 13.06 0.30

SD 5.51 5.09 4.65 5.87

Overall perceived stress

 Cross-sectional (n = 919) Mean 19.71 21.61 22.42 23.01  < 0.01

SD 5.07 4.23 4.04 3.65

 Postpartum (n = 301) Mean 14.57 13.70 15.90 15.32 0.26

SD 6.69 6.14 8.13 6.84

Depression

 Prospective Mean 2.89 2.82 3.38 3.39  < 0.01

SD 1.21 1.04 1.33 1.47

 Postpartum (n = 199) Mean 2.84 2.46 2.96 2.97 0.05

SD 1.19 0.83 1.44 1.28

Pregnancy-related anxiety

 Prospective Mean 20.09 21.38 26.24 25.57  < 0.01

SD 15.39 15.51 17.34 17.42
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Table 5 Indicators of social distancing and mental health

Anxiety

Pregnancy Follow-up Postpartum

Betaa SE p Beta SE p Beta SE p

Overall social distancing

 1 (lowest quartile) 0.00 < 0.01 0.00  < 0.01 0.00 0.01

 2 0.87 0.48 0.50 0.67 -0.02 1.05

 3 2.11 0.46 1.91 0.65 2.23 1.00

 4 (highest quartile) 2.61 0.49 2.40 0.67 2.10 1.01

Work-relatedb

 1 (lowest quartile) 0.00 0.06 0.00 0.14 0.00 0.10

 2/3 -0.12 0.45 -0.10 0.55 1.24 0.88

 4 (highest quartile) 0.82 0.44 0.78 0.53 1.80 0.84

Friends and family

 1 (lowest quartile) 0.00  < 0.01 0.00  < 0.01 0.00 0.03

 2 1.68 0.52 1.19 0.72 1.90 1.12

 3 2.65 0.43 2.52 0.58 2.64 0.92

 4 (highest quartile) 2.57 0.58 1.66 0.72 2.85 1.07

Public events

 1 (lowest quartile) 0.00  < 0.01 0.00  < 0.01 0.00 0.01

 2 1.04 0.48 0.72 0.66 0.89 1.01

 3 1.80 0.44 1.33 0.63 0.68 0.92

 4 (highest quartile) 2.48 0.51 2.97 0.70 2.92 0.99

Depression Stress
Follow-up Postpartum Pregnancy Postpartum
beta SE p beta SE p beta SE p beta SE p

Overall social distancing

 1 (lowest quartile) 0.00  < 0.01 0.00 0.02 0.00  < 0.01 0.00 0.13

 2 0.01 0.19 -0.33 0.26 1.58 0.44 -0.36 1.48

 3 0.61 0.18 0.20 0.25 2.31 0.43 2.00 1.41

 4 (highest quartile) 0.71 0.19 0.28 0.25 2.74 0.45 1.63 1.42

Work-relatedb

 1 (lowest quartile) 0.00 0.02 0.00 0.02 0.00 0.01 0.00 0.26

 2/3 0.14 0.15 0.09 0.22 0.52 0.37 1.38 1.21

 4 (highest quartile) 0.39 0.15 0.50 0.20 1.08 0.36 1.87 1.15

Friends and family

 1 (lowest quartile) 0.00  < 0.01 0.00 0.58 0.00  < 0.01 0.00 0.37

 2 0.35 0.20 0.06 0.28 1.83 0.48 0.10 1.58

 3 0.68 0.16 0.20 0.23 1.93 0.39 1.75 1.3

 4 (highest quartile) 0.62 0.20 0.34 0.27 2.40 0.50 1.72 1.51

Public events

 1 (lowest quartile) 0.00  < 0.01 0.00 0.08 0.00  < 0.01 0.00 0.14

 2 0.10 0.19 -0.02 0.25 1.18 0.44 1.38 1.42

 3 0.41 0.18 -0.09 0.23 1.75 0.42 0.67 1.3

 4 (highest quartile) 0.56 0.20 0.36 0.24 2.39 0.46 2.78 1.4

Pregnancy stress Pregnancy-related anxiety
Baseline Follow-up
Beta SE p Beta SE p

Overall social distancing

 1 (lowest quartile) 0.00 0.20 0.00  < 0.01

 2 0.74 0.56 2.20 2.37
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generalizability, as such women were less financially affected 
and were likely more able to isolate, and they may not have 
had jobs that required in-person work. The high degree of 
loss to follow-up means the prospective analyses are limited 
in sample size and may be an even more selected popula-
tion. The lack of financial incentives or personal contact 
with a recruiter likely contributed to the high loss to follow-
up. The time frame of the study (April 2020-March 2021) 
means that it was conducted in the earlier stages of the pan-
demic, while the state was operating under at least some 
limitations, and before vaccinations were available, so we do 
not know how these factors or later variation in local public 
health restrictions may have changed the pandemic impacts 
on mental health. In addition, we have limited information 
on how social distancing behaviors may have changed over 
time, as these questions were asked primarily at baseline.

Social distancing during pregnancy is associated with 
several factors, in many cases bidirectionally with men-
tal health (Figure S1). Women with multiple children may 
have more financial hardships, stress, anxiety, and domestic 
responsibilities, but may also feel less lonely than women 
without children or partners. We did not ask about meas-
ures people took to mitigate isolation, such as virtual 
social groups or outside gatherings. Such measures may be 
important for improving mental health [26], though organ-
izing them may be particularly difficult at a stressful time. 
Women in unstable or unhealthy relationships are at risk 
for domestic violence, something we did not measure in 
this study. Several studies suggest that domestic violence 
has increased during the pandemic, and that social isola-
tion is a contributing factor [27]. Structural factors such as 
immigration status may leave women vulnerable, though in 

this study we did not see relationships with race or other 
factors that might indicate greater risk for exposure.

Conclusions
Maternal perinatal anxiety and depression have been associ-
ated with poorer child social-emotional, cognitive, language, 
and behavioral development, and these effects extend into 
adolescence [28]. For this reason, the finding that adherence 
to public health restrictions may be associated with more 
anxiety, either as a cause or effect, has worrisome implica-
tions for the long-term effects of the pandemic. Gender dis-
parities have become even more grave during the pandemic, 
especially for single and working mothers [29]. However, 
anxiety and stress can be mitigated, and interventions are 
available [30]. A study of low-income mothers concluded 
that peer support groups and home visits improved both 
the mother’s mental health and the child’s health outcomes 
[31], a conclusion that has been replicated in other studies, 
identifying the positive impact of increased social support 
during pregnancy [32]. Primary health care providers have 
been advocating that practitioners engage in social prescrib-
ing with their patients, encouraging them to participate in 
community activities that adhere to current public health 
precautions [33].

Such interventions would need modifying to address 
pandemic restrictions. Due to the public health impera-
tives towards both maternal and child health, policy 
recommendations encourage the use of technology by 
hospitals and clinics to combat some of these concerns 
[34]. Obstetricians recommend using antenatal care 
visits to access the mental health of the patient, and 
ensure that they have the support they need [35]. While 

Table 5 (continued)

 3 0.15 0.54 7.85 2.28

 4 (highest quartile) 1.06 0.58 8.75 2.37

Work-relatedb

 1 (lowest quartile) 0.00 0.06 0.00 0.18

 2/3 1.11 0.54 0.43 1.93

 4 (highest quartile) 1.08 0.52 2.93 1.84

Friends and family

 1 (lowest quartile) 0.00 0.52 0.00  < 0.01

 2 -0.46 0.61 7.62 2.52

 3 0.33 0.51 10.03 2.03

 4 (highest quartile) -0.10 0.69 7.20 2.52

Public events

 1 (lowest quartile) 0.00 0.55 0.00  < 0.01

 2 0.08 0.56 3.05 2.33

 3 0.30 0.52 5.46 2.24

 4 (highest quartile) 0.83 0.61 10.69 2.47
a all adjusted for age, education, and parity
b limited to women who reported employment before pandemic (n = 897)
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those with diagnosed mental health conditions are of 
particular concern, under pandemic conditions, anxi-
ety may be a disorder when a “sick population” rather 
than “sick individuals” (to use Rose’s formulation [36]) 
should be targeted for interventions. Innovative mod-
els for connection, such as virtual support groups or 
low-risk outdoor activities, may need to be provided in 
an easy-to-access manner. Communities have become 
more isolated in recent decades [37], and loneliness and 
depressive symptoms act in concert to further degrade 
overall well-being [38]. While every subset of the popu-
lation has felt the emotional and psychological impact 
of the COVID-19 pandemic, special attention must be 
paid to vulnerable populations, with pregnant women 
being of paramount concern [39].
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