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Introduction: This study describes changes in the mental health, financial security, and physical
activity levels of women in North Carolina during the COVID-19 pandemic.

Methods: Data were collected from women aged 20−40 years receiving primary care at 2 health
centers in North Carolina during 2020−2022. Surveys (N=127) evaluated changes in mental health,
financial security, and physical activity during the COVID-19 pandemic. These outcomes were ana-
lyzed both descriptively and for association with sociodemographic factors using logistic regression.
A subset of participants (n=46) participated in semistructured interviews. Interview transcripts
were reviewed and evaluated for recurring themes by primary and secondary coders using a rapid-
coding technique. Analysis was conducted in 2022.

Results: Women surveyed were 28.4% non-Hispanic White, 38.6% non-Hispanic Black, and
33.1% Hispanic/Latina. Compared with reports before the pandemic, participants reported
increased frustration or boredom (69.1%), loneliness (51.6%), anxiety (64.3%), depression (52.4%),
and changed sleep patterns (68.3%). Increased alcohol and other recreational substance use were
associated with race and ethnicity (p<0.05) after adjustment for other sociodemographic factors.
Participants reported difficulty in paying for basic expenses (44.0%). Financial difficulties during
COVID-19 were associated with non-Hispanic Black race and ethnicity, less education, and lower
prepandemic household income. Data showed pandemic-associated reductions in mild (32.8%),
moderate (39.5%), and strenuous (43.3%) exercise, with a correlation between increased depression
and reduced mild exercise. Interviews identified themes including reduced activity while working
remotely, lack of gym access, and reduced motivation for exercise.

Conclusions: This mixed-methods study is one of the first to evaluate the mental health, financial
security, and physical activity challenges women aged between 20 and 40 years in the southern U.S.
faced during the COVID-19 pandemic.
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INTRODUCTION

After the 2019−2020 outbreak of the coronavirus disease
2019 (COVID-19) pandemic, governments worldwide
imposed restrictions on the use of public spaces. This
profoundly disrupted daily life. Many negative changes
from these pandemic-associated restrictions fell
unequally on individuals depending on social factors.1

Sociodemographic variables such as socioeconomic and
employment status, geographic location, racial and eth-
nic minority status, and gender have been found to
influence the degree of disruption people experienced
during the pandemic.2−4 The COVID-19 pandemic may
have been associated with unique changes for women
because they often bear the burdens of balancing uncer-
tain work environments with unprecedented at-home
child care demands.
Numerous studies have found negative pandemic-

associated mental health outcomes, often including
problems such as increased symptoms of depression,
anxiety, and poor sleep.4−8 The current literature sug-
gests that women worldwide may experience more of
these adverse mental health outcomes associated with
the COVID-19 pandemic.4−7,9−11 The pandemic has
likewise been found to exacerbate financial insecurity in
vulnerable women, leading to increases in food or hous-
ing insecurity, unemployment, and other problems.9−17

Researchers in geographic areas around the globe have
identified many different populations of women who
were less physically active during the pandemic, often
reporting both more barriers and fewer facilitators to
physical activity.18−24 Reduced physical activity may
have particularly negative consequences on women’s
health because women already tended to be less active
than men before the pandemic.25,26

Although subpopulations of American women such as
college students, pregnant people, and women aged
>65 years have been studied for adverse mental health,
financial security, and physical activity outcomes associ-
ated with the pandemic, working-age women in the U.S.
have largely been evaluated as part of the broader
population and not specifically separated for analysis.
Furthermore, there have been limited studies in the
American South on this topic, with only a small number
of studies published that evaluate changes in some com-
bination of physical activity and mental health including
respondents in North Carolina23,24 and few studies that
combine quantitative and qualitative findings. This
mixed-methods study describes changes in the mental
health, financial security, and physical activity patterns
of a population of working-age women in central North
Carolina during the COVID-19 pandemic using both
quantitative and qualitative data.

METHODS

Study Sample
The Women’s Physical Activity in Communities Study
was designed to collect formative data on individual,
interpersonal, and environmental barriers to physical
activity among women attending community health clin-
ics in Durham, NC, to support future physical activity
intervention development. The study used surveys, inter-
views, and accelerometry/GPS physical activity tracking.
Because data collection was originally scheduled to begin
in April 2020, the study was delayed and revised to incor-
porate pandemic-related changes in physical activity and
associated mental health and financial changes that may
be relevant to physical activity behaviors. We collected
survey data on COVID-19 pandemic�associated changes
to mental health; financial security; and the quantity,
intensity, and location of physical activity among a conve-
nience sample of women aged 20−40 years who receive
primary care at 2 community health centers in Durham,
NC. These 2 clinics—a family medicine clinic at an aca-
demic medical center and a federally qualified health cen-
ter—draw from both rural and urban populations. The
federally qualified health center has a lower-income
patient population with a relatively higher proportion of
non-Hispanic Black and Hispanic/Latina patients. Partici-
pants with upcoming appointments were contacted using
electronic health record messages, clinic flyers, mailed let-
ters, and phone calls from November 2020 to May 2022.
Self-administered surveys were offered in both English
(91%) and Spanish (9%) and were available electronically
and on paper. A subset was invited with a goal to reach
10 from each combination of race and clinic location to
participate in recorded, semistructured, one-on-one
Zoom or phone interviews discussing their current physi-
cal activity habits with an emphasis on barriers to physical
activity and specific changes in physical activity during
the COVID-19 pandemic. Interviews were conducted
using racially and ethnically concordant interviewers in
English or Spanish. All participants provided informed
www.ajpmfocus.org
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Table 1. Participant Sociodemographic Characteristics in
the WPACS 2020−2022 (N=127)

Characteristics n %

Race and ethnicity

Hispanic/Latina 42 33.1

Non-Hispanic Black 49 38.6

Non-Hispanic White 36 28.4

Clinic

Family medicine clinic at an academic
institution

85 66.9

Federally qualified health center 42 33.1

Age (years)

20−29 63 49.6

30−40 64 50.4

Education

4-year degree or higher 74 58.3

No 4-year degree 52 40.9

Marital status

Married 37 29.1

Divorced, separated, or widowed 12 9.5

Never married 78 61.4

Caregivera

Yes 51 40.1

No 76 59.8

Student

Full time 21 16.5

Part time 5 3.9

No 101 79.5

Employment

Full time 78 61.4

Part time 16 12.6

Unemployed 33 26.0

Household incomeb

<$20,000 31 24.4

20,000−39,000 31 24.4

≥40,000 63 49.6

Note: Cell counts may not add to the total of 127 for all covariates owing
to small amounts of missing data.
aActs as a caregiver for at least 1 child or adult.
bPre�COVID-19 household income.
WPACS, Women’s Physical Activity in Communities Study.
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consent, and the study was approved by the Duke Univer-
sity IRB.

Measures
Outcome measures were based on the COVID-19 Impact
on Health andWellbeing Survey and the Pandemic Stress
Index.27−29 Primary outcome measures include self-
reported changes in mental health; financial security; and
changes in mild, moderate, and strenuous exercise per-
formed by participants during the COVID-19 pandemic
relative to prepandemic levels.28 For mental health, sur-
vey data captured increases in participants’ self-reported
boredom, loneliness, anxiety, depression, changes to
sleep patterns, and increased use of alcohol or other rec-
reational substances during the pandemic.29 We mea-
sured financial security using questions to assess
difficulty in paying for basics of daily living such as food,
housing, medical care, and heating as well as feelings that
they had to cut back on expenditures or could not make
ends meet.28 We assessed self-reported changes in exer-
cise (less, same, more) and calculated weekly minutes of
exercise as the product of participant-reported average
weekly frequency and duration of mild, moderate, and
strenuous exercise.28 Totals were compared with guide-
lines for adult physical activity as recommended by the
Centers for Disease Control and Prevention (CDC).28,30

We also assessed the frequency with which participants
used different locations for physical activity relative to
that of prepandemic times (see Appendix Materials,
available online, for exact survey questions).
Interview participants described their daily routines

before and during the pandemic, noting changes in
physical activity, employment, and family responsibili-
ties that occurred. In line with the larger study, interview
questions focused on physical activity, but participants
could discuss mental health and financial security in
relation to changes in their routine and physical activity
behaviors (see Appendix Materials, available online, for
relevant interview questions).

Statistical Analysis
Descriptive statistics of sociodemographic characteristics
as well as outcome measures, including pandemic-associ-
ated changes to mental health, financial security, and
physical activity, were tabulated (Tables 1−2). Associa-
tions between sociodemographic factors as predictors of
the outcome measures (mental health, financial security,
and physical activity) were calculated using logistic
regression, with p<0.05 considered significant (Tables 3
−5). Sociodemographic factors tested include race and
ethnicity, clinic location, age, education, marital status,
caregiving responsibilities, student status, employment
status, and prepandemic household income. Pearson
September 2023
correlation and chi-square tests of independence between
reported adverse changes in mental health and physical
activity outcomes were calculated (Table 6). In all analy-
ses, the financial responses were consolidated into binary
variables for association testing. The difficulty-in-paying-
for-basics responses of very hard, hard, and somewhat
hard were consolidated and compared with those of not
hard. For the tight-household-money-situation variable,
the unfavorable outcome combined the responses have to
cut back and cannot make ends meet to compare with
comfortable with extra and enough but no extra com-
bined. Similarly, physical activity changes were converted



Table 2. Mental Health, Financial Stability, and Changes in
Exercise in the WPACS 2020−2022

Outcome variables n or (median) % or IQR

Mental health experiences during
COVID-19

Overall 126 —
Increased frustration or boredom 87 69.1

Increased loneliness 65 51.6

Increased anxiety 81 64.3

Increased depression 66 52.4

Sleep changesa 86 68.3

Increased alcohol or other
substance use

23 18.3

Financial stability during COVID-19

Overall 127 —
Difficulty paying for basics

Very hard 14 11.0

Hard 13 10.2

Somewhat hard 29 22.8

Not hard 71 55.9

Tight household money situation

Comfortable with extra 36 28.4

Enough but no extra 48 37.8

Have to cut back 33 26.0

Cannot make ends meet 10 7.9

Physical activity changes during
COVID-19

Mild exercise

Median minutes per week
(n=118)

(45) 0−120

Compared with prepandemic

Less 39 32.8

Same 64 53.8

More 16 13.5

Moderate exercise

Median minutes per week
(n=120)

(45) 0−120

Compared with prepandemic

Less 47 39.5

Same 62 52.1

More 10 8.4

Strenuous exercise

Median minutes per week
(n=121)

(0) 0−120

Compared with prepandemic

Less 52 43.3

Same 56 46.7

More 12 10.0

Meeting physical activity
guidelines (n=116)b

Yes 57 49.1
aSurvey questions included both more sleep, less sleep, or other
changes to normal sleep patterns.
bPhysical activity guidelines suggest 150 minutes of mild or moderate
physical activity weekly or 75 minutes of strenuous activity, calculated
from those who responded to all 3 intensities of exercise (strenuous,
moderate, mild).
WPACS, Women’s Physical Activity in Communities Study.

4 Zimmerman et al / AJPM Focus 2023;2(3):100095
to binary, with reporting less exercise classified as an
adverse change and reporting the same or more classified
as a nonadverse change. Statistical analysis was performed
in May 2022 using SAS 9.4 statistical software by the SAS
Institute (Cary, NC).
Participant interviews were analyzed qualitatively using

a rapid-analysis technique.31,32 Interviews were reviewed
by both primary and secondary coders, and content was
summarized and analyzed across participants for recur-
ring themes. The interview sample was both homogenous
enough and narrow enough in scope of questioning to
reach qualitative saturation, the point at which no new
insights were identified by subsequent interviews.33
RESULTS

Survey and Interview Participant Characteristics
Overall, 127 women completed the surveys (Table 1), and
there were 38.6% non-Hispanic Black, 33.1% Hispanic/
Latina, and 28.4% non-Hispanic White participants. The
median age was 30 years, evenly divided between partici-
pants in their 20s and 30s. Most held a 4-year postsec-
ondary degree or higher (58.3%), were never married
(61.4%), were not currently students (79.5%), and were
employed full time (61.4%). A total of 40.1% had caregiv-
ing responsibility for at least 1 child or adult. A total of
49.6% had prepandemic household incomes ≥$40,000,
but incomes <$20,000 (24.4%) and between $20,000 and
$39,000 (24.4%) were well represented. A subset of 46
participants completed the interview with participant
characteristics similar to those of the survey participants.

COVID-19�Associated Changes in Mental Health
Survey data found that more than half of the participants
reported increases in frustration or boredom (69.1%),
loneliness (51.6%), anxiety (64.3%), depression (52.4%),
and changes to sleep patterns (68.2%). A smaller fraction
reported increased alcohol or other substance use
(18.2%) (Table 2). Race and ethnicity were significantly
(p<0.05) associated with increased use of alcohol or
other recreational substances during the pandemic, with
Hispanic/Latina (OR=9.1, 95% CI=2.0, 41.8) and non-
Hispanic White (OR=3.8, 95% CI=0.8, 19.2) participants
reporting increased use relative to non-Hispanic Black
participants (Table 3). Compared with that before the
pandemic, we observed no significant association
between increases in boredom, loneliness, anxiety,
depression, or sleep changes and sociodemographic
characteristics (Table 3).
Qualitatively, interviewees who mentioned mental

health challenges often referenced shifts to remote work-
ing environments and reduced social activities. Most
participants described these changes as unwelcome but
www.ajpmfocus.org



Table 3. Adjusted ORs (95% CIs) for Logistic Regression Models Testing the Associations Between Sociodemographic Varia-
bles and Mental Health Outcomes

Adverse mental health outcomes

Sociodemographic
characteristic Boredom Loneliness Anxiety Depression Sleep changes Substance use

Agea 0.7 (0.3, 1.8) 0.7 (0.3, 1.7) 1.1 (0.5, 2.7) 0.6 (0.3, 1.4) 0.9 (0.4, 2.2) 0.5 (0.2, 1.7)

Hispanic/Latinab 0.7 (0.2, 2.0) 0.9 (0.3, 2.8) 0.7 (0.2, 2.3) 1.1 (0.4, 3.1) 0.8 (0.3, 2.5) 9.1 (2.0, 41.8)k**

Non-Hispanic Blackc 1.0 (0.3, 3.1) 0.6 (0.2, 1.6) 0.6 (0.2, 1.7) 0.4 (0.1, 1.1) 2.8 (0.9, 9.3) 3.8 (0.8, 19.2)l

Educationd 1.5 (0.5, 4.8) 0.4 (0.1, 1.2) 0.9 (0.3, 3.0) 1.0 (0.3, 2.9) 0.8 (0.3, 2.7) 0.2 (0.0, 1.5)

Middle incomee 0.9 (0.3, 2.9) 1.2 (0.4, 3.6) 3.2 (0.9, 11.9) 1.9 (0.6, 5.9) 1.0 (0.3, 3.4) 0.5 (0.1, 2.8)

Low incomef 0.8 (0.3, 2.7) 0.9 (0.3, 2.8) 0.3 (0.1, 1.0) 1.3 (0.4, 3.9) 0.5 (0.1, 1.5) 1.8 (0.4, 8.2)

Clinic locationg 0.8 (0.3, 2.1) 0.7 (0.3, 1.9) 0.7 (0.3, 2.1) 0.5 (0.2, 1.3) 2.0 (0.7, 6.1) 0.2 (0.0, 1.3)

Divorced, separated, or
widowedh

1.3 (0.3, 6.3) 0.8 (0.2, 3.4) 0.5 (0.1, 2.2) 0.8 (0.2, 3.2) 1.0 (0.2, 5.0) 1.2 (0.2, 9.5)

Never marriedi 0.9 (0.3, 2.2) 0.7 (0.3, 1.8) 0.8 (0.3, 2.1) 0.8 (0.3, 2.0) 0.6 (0.2, 1.6) 1.1 (0.3, 3.8)

Caregiver statusj 0.5 (0.2, 1.5) 0.9 (0.3, 2.3) 1.1 (0.4, 3.2) 0.9 (0.3, 2.3) 0.5 (0.2, 1.5) 2.5 (0.5, 11.8)

Note: Boldface indicates statistical significance (*p<0.05, **p<0.01, and ***p<0.001).
aAges 30-40 versus 20−29 years.
bRace/ethnicity Hispanic/Latina versus non-Hispanic White.
cRace/ethnicity non-Hispanic Black versus non-Hispanic White.
dNot having at least a 4-year post-high school degree.
eHousehold income of $20,000�$39,000 versus >$40,000.
fHousehold income <$19,999 versus >$40,000.
gFederally qualified medical center versus academic family medicine center.
hEither divorced, separated, or widowed versus married.
iNever married versus married.
jCaregiver for at least 1 child or adult.
kFor this calculation, the regression was Hispanic/Latina versus non-Hispanic Black.
lFor this calculation, the regression was non-Hispanic White versus non-Hispanic Black.
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manageable; however, a few participants, particularly
Latina participants, described how disruptive changes to
daily routine affected their mental health. One described
how her mother moved in with her family to address
pandemic-related child care needs, which resulted in
new family-related stress:

My mom suffers from depression, so that layer alone,
in addition to COVID, put a lot of pressure, stress, in
my marriage, in my parenting, in my work, in every-
thing I did. Coming from a Hispanic culture, you are
very subservient to [parents] and so it became a very
toxic routine. I feel that is important to know how the
family dynamic shifted with COVID. . . so like in our
case we had another layer of stress that moved in
solely because of [pandemic-related] child care issues.

One participant described not realizing just how
much her mental health had been affected by the pan-
demic until she was finally able to start attending her
gym again after it had closed early in the pandemic:

I’m like, “Oh right, I feel better when I move my
body; I am less anxious and spiraling about the state
September 2023
of everything that’s happening and all of the things I
can’t control.”

Several participants expressed difficulties with motiva-
tion during the pandemic. As one participant described,
“. . .I don’t know if it’s because of COVID but I guess I
feel like I go through a phase of not [feeling motivated at
all]. I don’t know if it might be a little bit of depression
but some days I wake up and [want to be lazy] and that’s
just not like me.

COVID-19�Associated Changes to Financial
Security
In the surveys, although most (55.9%) participants
reported that paying for basics during the pandemic was
not hard, many reported that it was either somewhat
hard (22.8%), hard (10.2%), or very hard (11.0%)
(Table 2). Participants without a 4-year post-high school
or higher degree were more likely to report difficulty in
paying for basics (OR=4.2, 95% CI=1.3, 13.4) (Table 4).
Similarly, lower prepandemic income was associated
with increased difficulty in paying for basics (p<0.01).
Although over half of participants reported that their
money situation was either comfortable with extra
(28.4%) or enough but no extra (37.8%), many



Table 4. Adjusted ORs (95% CIs) for Logistic Regression
Models Testing the Associations Between Sociodemo-
graphic Variables and Financial Outcomes

Adverse financial outcomes

Sociodemographic
characteristic

Difficulty in
paying for basics

Tight household
money situation

Agea 1.1 (0.4, 3.6) 1.2 (0.4, 4.1)

Hispanic/Latinab 2.9 (0.6, 13.2) 2.6 (0.4, 17.9)

Non-Hispanic Blackc 1.7 (0.4, 7.6) 9.6 (1.4, 64.5)*

Educationd 4.2 (1.3, 13.4)* 8.9 (2.2, 35.1)**

Middle incomee 5.8 (1.6, 21.2)** 2.9 (0.7, 12.4)

Low incomef 6.6 (1.8, 24.2)** 15.5 (3.4,
70.2)***

Clinic locationg 2.2 (0.7, 7.2) 0.7 (0.2, 2.4)

Divorced, separated,
or widowedh

0.7 (0.1, 5.2) 0.3 (0.0, 2.5)

Never marriedi 0.9 (0.3, 2.9) 0.4 (0.1, 1.5)

Caregiver statusj 1.9 (0.6, 6.4) 1.2 (0.3, 4.4)

Note: Boldface indicates statistical significance (*p<0.05, **p<0.01,
and ***p<0.001).
aAges 30�40 versus 20−29 years.
bRace/ethnicity Hispanic/Latina versus non-Hispanic White.
cRace/ethnicity non-Hispanic Black versus non-Hispanic White.
dNot having at least a 4-year post-high school degree.
eHousehold income of $20,000�$39,000 versus >$40,000.
fHousehold income <$19,999 versus >$40,000.
gFederally qualified medical center versus academic family medicine
center.
hEither divorced, separated, or widowed versus married.
iNever married versus married.
jCaregiver for at least 1 child or adult.

Table 5. Adjusted ORs (95% CIs) for Logistic Regression Models
bles and Physical Activity Outcomes

Adve

Sociodemographic
characteristic Less mild exercise Less modera

Agea 0.7 (0.3, 1.6) 2.0 (0.8

Hispanic/Latinab 0.8 (0.3, 2.2) 0.6 (0.2

Non-Hispanic Blackc 0.5 (0.2, 1.5) 0.3 (0.1

Educationd 1.3 (0.4, 4.2) 1.7 (0.5

Middle incomee 0.6 (0.2, 1.9) 2.8 (0.8

Low incomef 0.7 (0.2, 2.4) 2.0 (0.6

Clinic locationg 0.7 (0.2, 2.2) 0.6 (0.2

Divorced, separated, or
widowedh

1.9 (0.5, 8.2) 0.5 (0.1

Never marriedi 1.0 (0.4, 2.7) 1.2 (0.5

Caregiver statusj 2.1 (0.7, 6.1) 1.1 (0.4

Note: Boldface indicates statistical significance (*p<0.05, **p<0.01, and *
aAges 30�40 versus 20−29 years.
bRace/ethnicity Hispanic/Latina versus non-Hispanic White.
cRace/ethnicity non-Hispanic Black versus non-Hispanic White.
dNot having at least a 4-year post-high school degree.
eHousehold income $20,000�$39,000 versus >$40,000.
fHousehold income <$19,999 versus >$40,000.
gFederally qualified medical center versus academic family medicine center.
hEither divorced, separated, or widowed versus married.
iNever married versus married.
jCaregiver for at least 1 child or adult.
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participants reported either cutting back (26.0%) or
being unable to make ends meet (7.9%) during the pan-
demic. Greater financial security was significantly associ-
ated with non-Hispanic White race and ethnicity
(p<0.05), holding a 4-year degree (p<0.01), and higher
prepandemic household income (p<0.001).
When interviewees discussed financial challenges

relating to the pandemic during qualitative analysis, they
often referred to work-related stress and disruption. For
example, one Latina participant stated:

[My daily routine] got worse [during the pandemic].
Like people say, if before it was hard, it became more
difficult because of work pressure, that you have to
look for other work, and now that is the only focus
because if you don’t have money for expenses—I
mean, this is the pressure that I feel, but also my fam-
ily feels it and many other people. It is the sad reality
of these times. [translated from Spanish]

Interviewees with more stable financial situations
discussed changes in spending habits during the pan-
demic related to physical activity, such as one partici-
pant who expressed frustration with gyms, especially
those offering group fitness classes, which would
reduce access while refusing to change billing
Testing the Associations Between Sociodemographic Varia-

rse physical activity outcomes

te exercise Less strenuous exercise Meeting guidelines

, 4.8) 1.2 (0.5, 2.8) 1.5 (0.6, 3.5)

, 1.8) 0.5 (0.2, 1.5) 0.5 (0.2, 1.5)

, 1.1) 0.4 (0.1, 1.1) 0.4 (0.1, 1.2)

, 5.3) 2.2 (0.7, 6.8) 0.4 (0.1, 1.2)

, 9.1) 1.6 (0.5, 5.1) 3.3 (1.0, 11.1)*

, 6.5) 2.5 (0.8, 7.8) 1.9 (0.6, 6.3)

, 1.7) 0.8 (0.3, 2.2) 0.8 (0.3, 2.3)

, 2.4) 0.6 (0.1, 2.8) 1.9 (0.5, 8.4)

, 3.1) 0.9 (0.4, 2.2) 1.6 (0.6, 4.0)

, 3.1) 0.9 (0.3, 2.4) 1.0 (0.4, 2.9)

**p<0.001).

www.ajpmfocus.org



Table 6. Pearson Correlation (r) and Chi-Square Test of Independence Between Reported Adverse Changes in Mental Health
and Reported Adverse Changes in Physical Activity During COVID-19

Adverse physical activity outcomes

Less mild exercise Less moderate exercise Less strenuous exercise Meeting guidelines

Adverse mental health change r x2 r x2 r x2 r x2

Increased depression �0.20 0.03* �0.17 0.07 �0.13 0.2 0.07 0.4

Increased anxiety �0.05 0.6 0.11 0.2 0.06 0.5 0.04 0.6

Sleep changes �0.03 0.7 0.05 0.6 0.09 0.3 �0.05 0.6

Increased substance use �0.02 0.8 �0.09 0.3 �0.04 0.7 0.03 0.7

Increased boredom �0.07 0.4 �0.12 0.2 �0.03 0.7 0.03 0.8

Increased loneliness �0.12 0.2 �0.12 0.2 �0.11 0.2 0.04 0.7

Note: Boldface indicates statistical significance (*p<0.05, **p<0.01, and ***p<0.001).
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practices, describing a gym that “. . .wanted us to try
and do online classes but they were still charging us
the full price and I was like ‘No, I’m not gonna do
that.’” Some participants with the means to do so
took elaborate measures when their gyms closed, one
stating that “[i]n the basement of our town house,
[my boyfriend and I] have built a gym.” Others tried
to make do with less: “[d]uring the pandemic I tried
to get physical exercise by, you know, doing what I
could. It was very difficult. All we had in terms of
equipment at home was a 53lb kettlebell. . .”

COVID-19�Associated Changes to Physical Activity
Survey data found that mild, moderate, and strenuous
exercises were all reduced during the pandemic in
32.8%, 39.5%, and 43.3% of participants, respectively
(Table 2). In multivariable analysis, comparing those
participants who reported pandemic-associated reduc-
tions in exercise with those who recorded either
unchanged or increased levels revealed no significant
associations between age, race and ethnicity, education,
marital status, clinic location, or caregiver status and
either mild, moderate, or strenuous exercise (Table 5).
Participants from households with incomes of $20,000−
$39,000 were significantly (p<0.05) more likely to meet
activity guidelines than those from households with
incomes >$40,000. The only observed correlation
between adverse changes in mental health outcomes and
adverse changes in physical activity was for increased
levels of depression and reduced mild exercise (r= �0.2;
chi-square p=0.03) (Table 6). Participants reported
medians of 45 (IQR=0−120), 45 (IQR=0−120), and 0
(IQR=0−120) minutes for mild, moderate, and strenu-
ous exercise intensities, respectively (Table 2).
Before the pandemic, participants reported regularly

using roads or sidewalks (27.1%), homes (26.8%), and
paid fitness facilities (21.3%) for physical activity at least
3 times weekly. Regular in-home physical activity and
September 2023
road or sidewalk physical activity increased during the
pandemic to 45.7% and 32.5% of participants, respec-
tively, but regular use of paid fitness facilities decreased
to 8.2% of participants. Considering outdoor spaces,
31.4% never used trails, and 36.6% never used parks
before the pandemic, rising to 40.0% and 56.2% during
the pandemic, respectively. Non-Hispanic Black partici-
pants used roads (p=0.02) and trails (p=0.01) less often
than other groups, controlling for household income.
High-level changes in physical activity location by race
and ethnic group are displayed in Appendix Figure 1
(available online).
Multiple important themes related to changes in

physical activity were identified in the qualitative inter-
views (Table 7). Commonly identified topics included
changes in physical activity patterns both at and outside
of work, impairment in the social nature and quality of
physical activity, and changes in access to physical loca-
tions for exercise.
First, nearly all participants discussed a generalized

decrease in physical activity associated with work. For
example, one participant stated that “. . .[I have] noticed
doing less physical activity (due to COVID-19 remote
work). Especially since it’s not even like. . . I’m walking
into the office or anything like that, I literally come
downstairs and start working.” Others expressed similar
sentiments, highlighting the contrast between their work
situation before and during the pandemic by stating that
“whereas, being in an office, you have to walk and move
a little bit more regularly and, being at home with possi-
bly Zooms [common work-from-home meeting soft-
ware] back-to-back, I could be at my desk and haven’t
actually moved.” This frustrated many participants,
especially those accustomed to being more active at
work and around the office; one participant expressed
that “[t]he amount of sitting that I’m doing now is not
my normal.” Participants often described day-to-day
physical activity outside of work as adversely affected;



Table 7. Exemplary Quotes Organized by Subtheme (n=46)

Theme Quote

Work, especially working from home, led to less activity “This has been a challenging time to try and find other things
that I can do since I don’t have that kind of movement [at work]
that I normally have.” (11)

(About sedentary lifestyle associated with working from home)
“...while working [I’m] strictly strapped to my computer.” (41)
“. . .I have noticed like doing less physical activity [due to COVID
remote work]. Especially since, it’s not even like, you know, I’m
walking into the office or anything like that, like I literally come
downstairs and start working.” (17)

“The amount of sitting that I’m doing now is not my normal.”
(11)
“. . .whereas, being in an office, you have to walk and move a
little bit more regularly and, being at home with possibly zooms
back-to-back I could be at my desk and haven’t actually
moved.” (114)

The pandemic decreased incidental physical activity in day-to-
day life outside work

(Daily routine before pandemic) “Oh my god so much more
active.” (17)
“Definitely, the COVID pandemic has put a big halt on. . . any
physical activities.” (19)

(Before the pandemic) “We were a lot more go-go-go, uhm, and
I think that almost kind of made me feel go-go-go, like in the
morning I would try to do something you know.” (17)
“I think before the pandemic I was a lot more active, especially
just like walking to class.” (87)

For women who enjoyed participating in social physical activity,
the loss of these was widespread.

“I used to play ultimate frisbee more.” (45)

(About community physical activity programs) “. . .with COVID
there’s no programs like that now.” (26)

(During the pandemic she and her boyfriend) “. . .weren’t doing
a lot of things with a lot of other people.” (106)
“Before the pandemic I probably would go out more, maybe
meet a friend at a gym or. . . go walk on a trail, but since the
pandemic I haven’t done that.” (111)

The pandemic hurt many women’s motivation for physical
activity.

“I used to be a big person to go to gyms and I think that has
really changed [because of COVID], so I’ve had to have a lot of
motivation to get myself to move a little bit more.” (27)
“. . .I don’t know if it’s because of COVID but I guess I feel like I
go through a phase of not [feeling motivated at all]. I don’t
know if it might be a little bit of depression but some days I
wake up and [want to be lazy] and that’s just not like me.” (33)

Women used gyms much less frequently and often had
troubles with access

“Before the pandemic I think I worked out more consistently at
the gym before or after work.” (15)
(During the pandemic) “We couldn’t go to the gym so I would
usually just wake up and walk through the neighborhood.” (33)

(Gyms) “wanted us to try and do online classes but they were
still charging us the full price and I was like no I’m not gonna
do that.” (41)
“Pre-covid I would have gone to the gym, I went to [gym], they
did close with covid so that has changed.” (51)

In response, many women adopted home-based exercise
strategies.

“In the interim, I’ve found [Peloton at home]. . . is a thing that
people are telling me what to do, it’s really high quality, it’s fun
and I enjoy it, and it’s constantly varied.” (11)
“During the pandemic I tried to get physical exercise by, you
know, doing what I could. It was very difficult. All we had in
terms of equipment at home was a 53lb kettlebell...” (41)

“In the basement of our town house, [my boyfriend and I] have
built a gym.” (51).
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one participant emphatically described her prepandemic
incidental physical activity as “Oh my god, so much
more active!” Unemployed participants suffered similar
reductions in incidental physical activity, including one
student who stated that “I think before the pandemic I
was a lot more active, especially just like walking to
class.”
Many participants mentioned that the social aspect of

physical activity was important for enjoyment and con-
sistency. For these participants, social isolation from the
pandemic affected activities they normally enjoyed; one
participant stated for example that “[b]efore the pan-
demic I probably would go out more, maybe meet a
friend at a gym or. . . go walk on a trail, but since the
pandemic I haven’t done that.” Formal social physical
activity was especially harmed, as with one participant, a
member of a recreation league, who “. . .used to play ulti-
mate frisbee more. . . I used to play Saturday, Sunday,
and then I would have been playing Monday and
Wednesday as well, but, it’s just on Sundays now.”
Loss of access to physical spaces that were formerly

used for physical activity was a common challenge
reported by interview participants, especially those who
regularly attended gyms or exercise classes. Many men-
tioned that their gyms or apartment fitness facilities
closed outright, as described by a participant describing
her former exercise routine: “Pre-COVID I would have
gone to the gym, I went to [specific gym], they did close
with COVID so that has changed.”
Some found the gym shutdowns particularly challeng-

ing, such as one participant who stated that “I used to be
a big person to go to gyms and I think that has really
changed [because of COVID], so I’ve had to have a lot
of motivation to get myself to move a little bit more.”
DISCUSSION

Since the onset of the pandemic and the associated
global restrictions on travel, public activity, and work-
place structure, there has been concern about associated
changes in well-being. Previous studies have identified
pandemic-associated reductions in physical activity;
poor mental health outcomes such as anxiety and
depression; as well as financial stressors, including
increases in unemployment and food and housing inse-
curity in broad populations of women around the
world.4,12,18,34−38 Although a small number of studies
have included female respondents from North Carolina
in evaluating various combinations of these factors,23,24

this study is the first using quantitative and qualitative
methods to evaluate changes to these outcomes experi-
enced by women aged between 20 and 40 years in the
southern U.S. during the COVID-19 pandemic. By
September 2023
jointly analyzing quantitative and qualitative data from
women, it helps to better understand women’s experien-
ces during the pandemic.
Although the intensity of impact due to any pandemic

varies at a granular, localized level, it is helpful for this
discussion to contextualize the findings of this study
within a national setting. North Carolina is ranked in
the middle quintile at 21st of 50 states in per-capita case
rate for COVID-19 reported to CDC per 100,000 resi-
dents over the course of the pandemic to date.39 Using
data from CDC 2019 Behavioral Risk Factor Surveillance
System as a prepandemic baseline, women in North Car-
olina ranked 15th for depression, 22nd for reporting an
annual household income <$15,000, and 36th for meet-
ing recommended levels of physical activity.40

The mental health data from women in our study
sample shows broad changes during the pandemic, with
the majority endorsing adverse differences in most of
the changes we queried such as anxiety, boredom, and
altered sleep patterns. Although most of these changes
did not show significant associations with specific socio-
demographic variables, one notable disparity was identi-
fied: Hispanic/Latina and non-Hispanic White
participants were more likely to report increased use of
alcohol or other recreational substances during the pan-
demic than non-Hispanic Black participants. Previous
studies focused specifically on alcohol and substance use
in response to the COVID-19 pandemic have generally
yielded mixed results when analyzed by race and ethnic-
ity.41−44 Given that we observed these differences by
race and ethnicity after controlling for other sociodemo-
graphic variables, further qualitative study into cultural
coping mechanisms employed in the pandemic may be
warranted.
We found that participants who were already in a pre-

carious financial position were more likely to find this
exacerbated by the pandemic and to report an increased
difficulty in paying for basic needs. Participants with less
formal education, those with lower household incomes,
and non-Hispanic Black participants were dispropor-
tionately harmed by the financial sequelae of the
COVID-19 pandemic. These groups would benefit from
increased resources dedicated to helping them navigate
these challenges.
Much like the mental health findings discussed previ-

ously, pandemic-associated changes in physical activity
were mostly noted across the board, affecting partici-
pants from all tested sociodemographic variables, with
few significant disparities between groups. There was
one notable disparity: study participants from the mid-
dle-income group were more likely to achieve activity
guidelines during the pandemic than their higher-
income counterparts. One plausible explanation for this
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finding lies in our interview and activity location find-
ings. During interviews, participants who depended on
gyms or workplaces for daily activity often emphasized
how the pandemic reduced their physical activity levels.
Location data from our surveys corroborate this, with
the number of participants using paid, dedicated exercise
facilities sharply reducing during the pandemic. These
findings suggest that participants with the highest
incomes were more likely to use gyms and possibly
more likely to work from home as well. If participants
from the middle-income group were less likely to use
gyms and/or work from home, this could explain their
higher relative likelihood of continuing to meet guide-
line-recommended levels of physical activity during the
pandemic. The decreased use of parks and trails, despite
their outdoor nature, identified in our location data may
stem from the broader hesitation in using public spaces
for physical activity described by multiple interviewees,
but no specific comments suggest other potential causes
for this finding.

Limitations
It is important to recognize several limitations to this
study. Although we selected participants from 2 primary
care clinics serving large and diverse populations, the
sample was limited to clinics in a single U.S. city and
may not be representative of conditions in other loca-
tions. Interviews and surveys were conducted from
December 2020 to June 2022, and during this period,
both the incidence and prevalence of COVID-19, along
with associated restrictions, waxed and waned both
regionally and nationally. Because of the rapidly evolving
situation during the course of the study and sample size
constraints, it was impractical to include a specific evalu-
ation of this fluctuation. Nevertheless, all women were
contacted months after the initial pandemic lockdowns,
survey questions focused on either a general assessment
of the pandemic experience or were specific to times
when lockdowns were in place, and women who were
interviewed later in the study generally included a
description of how their daily routine and physical activ-
ity were affected during the time period when they expe-
rienced the most change. As such, these results generally
reflect women’s experiences during the peak periods of
pandemic activity. As discussed previously, these data
are part of a larger study evaluating the individual, inter-
personal, and environmental factors associated with
physical activity in women. As such, interviews focused
primarily on physical activity changes, which limited
our ability to describe themes related to independent
financial and mental health changes women experienced
during the pandemic. A small percentage of the women
approached for the study agreed to participate, leading
to a possible selection bias among participants. Given
that both survey responses and interview statements
were based on self-report, there is a risk of reporting
bias and recall bias. Finally, our quantitative results are
based on modest sample size, did not control for multi-
ple testing across our various outcomes of interest, and
should therefore be viewed as descriptive in nature. Test-
ing for independence between physical activity and men-
tal health outcomes did not allow us to control for the
other covariates, but we did not include logistic regres-
sion analyses for these variables owing to the potential
for reverse causality.
CONCLUSIONS

The COVID-19 pandemic reshaped how nearly every-
one lives, works, and plays. Participants in our surveys
and interviews emphasized the challenges of maintain-
ing mental health, supporting themselves financially,
and remaining physically active during the pandemic
while experiencing numerous novel stressors, burdens,
and restrictions. Women have long faced barriers to
achieving parity with men in each of these areas, and it
is critical that we understand the changes they have
experienced during the pandemic to guide mitigation
efforts and work toward achieving better wellness out-
comes.
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