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Impact of the COVID-19 Pandemic on Exercise
Habits Among US Primary Care Patients

Natalie Wood Byrne, PharmD, Daniel J. Parente, MD, PhD, and

Nicole T. Yedlinsky, MD, CAQSM, FAAFP

Background: To explore how the COVID-19 pandemic has affected exercise habits, we hypothesized
that participants’ physical activity would have increased by at least 30 min/wk after the onset of the

pandemic.

Methods: We distributed an anonymous survey to ambulatory patients at the Family Medicine Clinic,
University of Kansas Medical Center to analyze changes in exercise habits and weight.

Results: Of the 500 adult patients surveyed, 382 were included. Results were stratified by demo-
graphics, including employment status before and during COVID-19. The median change in weekly exer-
cise duration was 0.0 minutes, but the mean change was —25.7 minutes; total exercise duration decreased
after the pandemic’s onset (paired Wilcox signed rank test P < .001). More individuals reported participa-
tion in virtual group classes (6.3% before the pandemic vs 13.1% during the pandemic; McNemar’s P <
.001). Individuals with home exercise equipment before the pandemic were more likely to acquire more
than were those who had none before (Chi square test P < .005). Overall, there is a significant trend in
the direction of weight gain (Wilcox signed rank test P < .001).

Conclusions: Most participants decreased physical activity during the unprecedented COVID-19 pan-
demic, expanding our understanding of how exercise habits change during stressful life events. (J Am

Board Fam Med 2022;35:295-309.)

Keywords: Behavioral Sciences, COVID-19, Cross-Sectional Studies, Disease, Management, Employment, Family
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Introduction

The overall health benefits of physical actvity are
well documented. Regular physical activity can
improve sleep, upregulate the immune system, and
reduce all-cause mortality.>''*!*® Current guidelines
recommend that adults weekly perform at least 150
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minutes of moderate-intensity aerobic activity, or 75
minutes vigorous-intensity aerobic activity, or an
equivalent combination of moderate and vigorous in-
tensity aerobic activity.”' The guidelines also recom-
mend muscle-strengthening activities that involve all
muscle groups at least 2 days per week.”! Since the
first guidelines were released in 2008, however, only
26% of men and 19% of women reported enough
activity to meet the aerobic and muscle strengthening
recommendations put forth by these guidelines.”*

Although exercise has health benefits, there are
many perceived barriers to increasing exercise time.
One barrier commonly identified in adults across
multiple studies is lack of time.**!7?% A 2017 sys-
tematic review found that individuals who reported
lack of time were less likely to participate in physi-
cal activity.® Greater total work hours and overtime
work hours were also both negatively correlated
with participation in physical activity.®

Despite many adults using their waking time
working, few studies have evaluated how work
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affects time spent exercising. Data indicate, how-
ever, that leisure-time physical activity levels were
suboptimal among all major US worker groups.’
Moreover, workers who report feeling fatigued af-
ter work are less likely to engage in leisure time
physical activity.” In workers younger than 50
years old, this decrease could be as much as 50
min/wk among workers reporting that they were
“very tired” after work.” This is especially prob-
lematic because increased occupational physical
activity has been found to be paradoxically harm-
ful to health."”

In 2020, a novel coronavirus (COVID-19) out-
break traveled worldwide, resulting in over 540,000
fatalities in the US alone.” This outbreak triggered
unprecedented changes in all aspects of life.
Lawmakers in most states imposed “Stay at Home”
or “Safer at Home” orders to mitigate virus spread.
These orders varied among states and often
included actions such as closing indoor dining and
gyms, restricting business hours, and mask man-
dates. Some states, such as Kansas (the study loca-
tion), had extreme restrictions that led to the
closure of all businesses and activities unless
"' This led to a shift in working
behavior, causing many US Americans to begin
working from home.

We assessed how the unprecedented change in
the US American workforce during the COVID-
19 crisis affected leisure time physical activity.
With almost all fifty states issuing a “Stay at
Home” or “Shelter in Place” order as well as
national social distancing practices, many workers
found themselves spending a significant amount
of time at home. All sporting events, and other
various social events were canceled in the US dur-
ing the spring of 2020 due to the COVID-19 out-
break. We evaluated the impact of the COVID-
19 pandemic on (1) duration of exercise in min/
wk, (2) setting of physical activity, (3) acquisition
of home exercise equipment, and (4) weight
change.

deemed “essential.’

Methods

Participanis

We surveyed English-speaking adults living
in the US who attended a primary care appoint-
ment in the University of Kansas Medical
Center Department of Family Medicine bet-
ween September 2020 through November 2020.

Exclusion criteria included persons who did not
primarily reside in the US between February 1
and the time of the survey as well as incarcerated
individuals.

Survey Implementation

A 1-time, written, anonymous survey was distrib-
uted by front desk personnel to 500 patients (pre-
specified) attending ambulatory appointments and
collected by a nurse when the patient was brought
to an examination room. Surveys inquired about
employment status, time spent exercising, type of
exercise activities, location of exercise activities, and
purchase of at home exercise equipment (exact for-
matting shown in the Appendix materials). Social
and demographic information was collected,
including race, gender, marital status, education
attainment, and whether there were other adults
or children in the home. 0.02w?>The evaluation
of Leisure Time Physical Activity each week was
modeled from the International Physical Activity
Questionnaire'? to calculate exercise in time in
min/wk and compare with goals set forth by cur-
rent guidelines. Study data were collected and
managed using REDCap electronic data capture
tools hosted by the University of Kansas Medical
Center.'™'” Written surveys were manually
entered into the REDCap electronic data man-
agement system for further analysis.

Statistical Methods

Data were exported from REDCap and analyzed
using R v. 3.6.1. Descriptive statistics were compiled
using standard methods. Change in continuous and
ordinal variables that were not normally distributed
were analyzed with the Wilcoxon signed rank test
(paired data) or Wilcoxon rank sum test (not paired).
Proportions captured at a single point in time were
compared using the Chi square test. Repeated pro-
portions were analyzed with McNemar’s test. We
present unadjusted p-values throughout this article.
Adjustment for multiple comparisons using the
Benjamini-Hochberg procedure (which controls
the false discovery rate) results in no change
to the interpretation of any result. Using the
more conservative Holm-Sidak procedure (which
controls the familywise error rate), results only in the
change in proportion of persons who exercised by
running (see the Results section for details) to
become nonsignificant.
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Human Subjects Protection

This project was approved by the Institutional
Review Board at the University of Kansas Medical
Center.

Results

Characteristics of the sample are shown in Table 1.
Of the 500 adult patient surveys collected, 382 were
included after complete case analysis. Surveys that
were improperly filled out were excluded in the
final analysis. Respondents were widely distributed
in age (median = 36 years; range = 18-74 years),
sex, race, ethnicity, and educational attainment.
Respondents were most commonly female (64.9%),
White (65.7%), non-Hispanic (88%), college-edu-
cated (38%), single (41.6%) or married (40.8%),
and residing without children (63.9%). Before the
beginning of the pandemic, most participants were
employed and worked away from home (56.8%);
this proportion declined during the pandemic to
34.6%. Over the same period, the proportion of the
population who was employed and working from
home rose from 10.7% to 27%. Similarly, persons
with a hybrid work setting (both at and away from
home) rose from 9.4% to 13.1%.

First, we evaluated the change in weekly total
duration of exercise (Table 1). This distribution
exhibited left skew (Appendix Figure 1): The me-
dian change in weekly exercise duration showed no
change (0.0 min/wk), but the mean change was —
25.7 min/wk. Across all participants, total duration
of exercise was decreased after the onset of the pan-
demic (paired Wilcox signed rank test P < .001).

Next, we evaluated the proporton of individuals
reporting exercising >150 min/wk, as recom-
mended by the Physical Activity Guidelines for
Americans. Before the pandemic, 157 of 382
(41.1%) persons met this guideline. During the
pandemic, only 119 of 382 (31.1%) persons
reported exercising >150 min/wk. Many individu-
als meeting the threshold before the pandemic fell
short of meeting the threshold during the pandemic
(63 of 157, 40.1%). Meanwhile, only 25 of the 225
(11.1%) of individuals not meeting the threshold
started meeting the threshold during the pandemic.
Significantly fewer individuals therefore met this
guideline during the pandemic as compared with
before the pandemic (McNemar’s test P < .001).

We then evaluated the number and duration of
weekly exercise sessions before and during the

pandemic (Table 1 and Appendix Figure 2). The
median interquartile range (IQR) exercise session
duration before the pandemic was 36.2 minutes
(20.0 to 60.0) as compared with 30.0 minutes (10.0
to 45.0) during the pandemic (paired Wilcox signed
rank test P < .001). Likewise, the median (IQR)
number of days exercised before the pandemic was
3 (2 to 4) days per week, while during the pandemic
it was 2.5 (1 to 4) days per week (paired Wilcox
signed rank test P < .001).

We next evaluated acquisition of home exercise
equipment. Before the pandemic, 170 of 382
(44.5%) had home exercise equipment. Intere-
stingly, only 90 of 382 (23.6%) purchased home
exercise equipment, including 52 of the 170
(30.6%) of those who already had home equipment
and only 38 of the 212 (17.9%) who lacked such
equipment before the pandemic. Individuals who
already had home exercise equipment before the
pandemic were therefore more likely to acquire
more equipment than those who had none to begin
with (Chi square test P = .005).

Significant differences were found in the set-
ting of exercise activity (Table 2). Individuals
reported decreased participation in sports, on-site
group classes, weightlifting, running and swim-
ming (McNemar’s P values shown in Table 2). In
contrast, a greater proportion of individuals
reported participation in virtual group classes
(6.3% before the pandemic vs 13.1% during the
pandemic; McNemar’s P < .001).

We then evaluated changes in weight. The plu-
rality (162 of 382, 42.4%) of respondents reported
no change in their weight (Table 3). Among those
with a weight change more than 4 1b, more individ-
uals reported weight gain (148 of 382, 38.7%) than
did weight loss (72 of 382, 18.8%). Overall, this
represents a significant trend in the direction of
weight gain (Wilcox signed rank test P < .001).

Finally, we evaluated whether change in employ-
ment setting was associated with change in either
(1) total weekly exercise duration (Table 4) or (2)
weight (Table 5). Among persons who worked
away from home before the pandemic (n = 217), we
failed to detect a difference in change in weekly
exercise (Wilcoxon rank sum P = .141) or change in
weight (Wilcoxon rank sum P = .974) among per-
sons who continued to work away from home after
the pandemic (n = 123) versus those who did not
(n = 94, including work at home setting, hybrid
work away and at home setting and unemployed
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Table 2. Exercise Setting Before and During the
Pandemic

No. (%) reporting activity

Type of activity Before During P

Sports 55 (14.4) 27 (7.1) <.001
Group classes (virtual) 24 (6.3) 50 (13.1) <.001

Group classes (on site) 58(15.2) 924 <.001

Weightlifting 113 (29.6) 72(18.8)  <.001
Walking 257(67.3) 247 (647) 229
Running 111 (29.1) 93 (243) .00
Biking 57 (14.9) 47(123) 089
Swimming 26 (6.8) 1334 .006

*McNemar’s paired chi-square test.

PControlling for multiple comparisons using the Holm-Sidak
procedure, rather than the Benjamini-Hochberg, attenuates the
statistical significance of this result (Holm-Sidak adjusted P =
073).

persons). Similarly, we failed to detect an associa-
tion between change in total weekly exercise dura-
tion (Wilcoxon rank sum P = .946) or weight
(Wilcoxon rank sum P = .085) among persons who
were employed before the pandemic (n = 294),
stratified by whether they remained employed (n =
276) or became unemployed (n = 18).

Discussion

The aim of this study was to investigate the changes
in exercise habits in the US workforce during the
“Stay at Home” order of the COVID-19 outbreak
in the US. This study did not find any significant
change in total weekly exercise duration when strati-
fied by change in employment status. However,
across all participants, total duration of exercise was
decreased after the onset of the pandemic. This
finding is consistent with a similar study on the
change of exercise habits during COVID-19 con-
finement.' This large international study (n = 1047)
found a negative impact on physical activity on all
levels of intensity and a 33.5% decrease in overall
weekly physical activity." This same international
study also found that food consumption and meal
patterns (the type of food, eating out of control,
snacks between meals, number of main meals) were
unhealthier during confinement.! This could
explain in part why 38.7% of our study participants
reported weight gain during the pandemic. Our
study is more applicable to the US population
because the international study included only 31

participants who were included from continents
other than Asia, Europe, and Africa.'

Importantly, our study found that before the
onset of the pandemic, 41.1% of participants
reported exercising more than 150 min/wk as rec-
ommended by the Physical Guidelines for
Americans. After the onset of the pandemic this had
a significant fall to 31.1% meeting this threshold.
"This fall in exercise participation occurred despite
23.6% of participants purchasing new home exer-
cise equipment during the pandemic.

These findings are important in light of emerg-
ing evidence that physical activity should be pro-
moted as a nonpharmacologic intervention to
protect against 2019 novel coronavirus.'®'® A large
study (n = 48,440) found that patients with
COVID-19 who were consistently inactive were at
increased risk of hospitalization, ICU admission,
and death.”? Exercise-induced immunomodulation
has been recognized for over 3 decades, with
around 5000 peer reviewed original and review
articles available in both MEDLINE and PubMed
databases.'® Researchers suggest physical exercise
can act as an immunomodulator by increasing pro-
and anti-inflammatory cytokines such as IL-10 and
IFN-B."° Exercise also increases lymphocyte circu-
lation and cell recruitment.'® This can lower inci-
dence, symptom intensity, and mortality in viral
infections.'® Suppression of IFN-« and IFN- has
been theorized as a possible pathology to COVID-
19."% These cytokines are especially important
because they act as antivirals by influencing activ-
ities of macrophages and lymphocytes.'® There has
been evidence that physical activity leads to
decreased acute respiratory illness incidence, dura-
tion, and intensity of symptoms, as well as mortal-
ity.'® Heffmernan et al have suggested that exercise
training could also improve immune response to
COVID-19 by augmenting the ACE2-Ang1-7-Mas
receptor axis to reduce pulmonary fibrosis."* Carter
et al proposed that regular physical activity, when
particularly done outside, can alleviate risk factors
for COVID-19 by increasing vitamin D exposure
as well as decreasing adiposity.®

Another manner in which physical activity may
benefit US Americans during the pandemic is
through the relief of psychological stress. Studies
have consistently found a relationship exists
between physical inactivity and an increased risk
for depression and anxiety disorders.”'* This is
specifically important in the setting of a global
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Table 3. Self-Reported Change in Weight Stratified by Demographic Variables

Weight change >4 lbs, No. (%)

Category No. (%) Increased No change Decreased
All respondents 382 (100.0) 148 (38.7) 162 (42.4) 72 (18.8)
Age, years
18 to 24 46 (12.0) 17 (37.0) 25 (54.3) 4(8.7)
25to0 34 123 (32.2) 46 37.4) 50 (40.7) 27 (22.0)
35 to 44 91 (23.8) 36 (39.6) 38 (41.9) 17 (18.7)
45 to 54 65 (17.0) 32 (49.2) 22 (33.8) 11 (16.9)
55 to 64 39(10.2) 13 (33.3) 17 (43.6) 9(23.1)
65 to 74 18 (4.7) 4222 10 (55.6) 4222
Sex
Male 134 (35.1) 50(37.3) 62 (46.3) 22 (16.4)
Female 248 (64.9) 98 (39.5) 100 (40.3) 50 (20.2)
Gender
Man 135 (35.3) 50 (37.0) 62 (45.9) 23 (17.0)
Woman 247 (64.7) 98 (39.7) 100 (40.5) 49 (19.8)
Race
Asian 14 (3.7) 5(35.7) 9 (64.3) 0 (0.0)
Black 86 (22.5) 44 (51.2) 26 (30.2) 16 (18.6)
None 5(1.3) 3 (60.0) 2 (40.0) 0 (0.0)
Other/multiple 26 (6.8) 12 (46.2) 10 (38.5) 4154
White 251 (65.7) 84 (33.5) 115 (45.8) 52 (20.7)
Ethnicity
Hispanic 46 (12.0) 16 (34.8) 19 (41.3) 11.(23.9)
Non-Hispanic 336 (88.0) 132 39.3) 143 (42.6) 61 (18.2)
Educational attainment
Some high school or less 11 (2.9) 6 (54.5) 4(36.4) 19.1)
High school graduate 42 (11.0) 1535.7) 22 (524) 5(11.9)
Some college 117 (30.6) 43 (36.8) 51 (43.6) 23 (19.7)
College graduate 145 (38.0) 59 (40.7) 59 (40.7) 27 (18.6)
Master’s degree 42 (11.0) 14 (33.3) 20 (47.6) 8 (19.0)
Doctorate/Professional degree 25 (6.5) 11 (44.0) 6 (24.0) 8(32.0)
Before pandemic employment status
Unemployed 42 (11.0) 19 (45.2) 12 (28.6) 11(262)
Employed: work away from home 217 (56.8) 81 (37.3) 94 (43.3) 42 (194
Employed: work at home 41 (10.7) 19 (46.3) 21(51.2) 124
Employed: work at home and away from home 36 (9.4) 12 (33.3) 13 (36.1) 11 (30.6)
Retired 20(5.2) 8 (40.0) 9 (45.0) 3(15.0)
Student 26 (6.8) 9 (34.6) 13 (50.0) 4(154)
During pandemic employment status
Unemployed 56 (14.7) 27 (48.2) 19 (33.9) 10 (17.9)
Employed: work away from home 132 (34.6) 51 (38.6) 53(40.2) 28 (21.2)
Employed: work at home 103 (27.0) 36 (35.0) 51(49.5) 16 (15.5)
Employed: work at home and away from home 50(13.1) 21 (42.0) 17 (34.0) 12 (24.0)
Retired 18 4.7) 7 (38.9) 9(50.0) 2(11.1)
Student 23 (6.0) 6(26.1) 13 (56.5) 4(17.4)
Marital status
Single (never married) 159 (41.6) 61 (38.4) 70 (44.0) 28 (17.6)
Married 156 (40.8) 62 (39.7) 68 (43.6) 26 (16.7)
Married but separated 11 (2.9) 2 (18.2) 6 (54.5) 3(27.3)
Continued
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Table 3. Continued

Weight change >4 lbs, No. (%)

Category No. (%) Increased No change Decreased
Widowed and not remarried 9(2.4) 1(11.1) 6 (66.7) 2(22.2)
Divorced and not remarried 47 (12.3) 22 (46.8) 12 (25.5) 13 (27.7)

Children in household 10 years or younger
Yes 94 (24.6) 42 (44.7) 34 (36.2) 18 (19.1)
No 288 (75.4) 106 (36.8) 128 (44.4) 54 (18.8)

Children in household 11 years or greater
Yes 81(21.2) 36 (44.4) 30 (37.0) 15 (18.5)
No 301 (78.8) 112 37.2) 132 (43.9) 57 (18.9)

pandemic. Several studies and articles have been
published regarding the psychological effects of
the COVID-19 pandemic. A study of 1210
respondents from 194 cities in China found that

54% of respondents reported the psychological
impact of the COVID 19 outbreak as moderate
to severe.”* This same study also found that 29%
of respondents reported moderate to severe

Table 4. Employment Status Before and During the Pandemic and Change in Total Weekly Exercise

Exercise min/wk, Median (IQR)

Employment status during pandemic No. (%) Before During Change
Before pandemic: unemployed
Employed: work away from home 4(1.0) 125.6 (81.6) 72.5(93.8) —53.1(68.4)
Unemployed 36 (9.4) 88.8 (124.7) 60.0 (132.2) 0.0 (16.2)
Employed: work at home 2(0.5) 153.8 (18.8) 105.0 (30.0) —48.8 (48.8)
Before pandemic: employed, work away from home
Employed: work away from home 123 (32.2) 120.0 (167.5) 90.0 (165.8) 0.0 (80.0)
Unemployed 15 (3.9) 120.0 (177.5) 30.0 (120.0) 0.0 (135.0)
Employed: work at home 58 (15.2) 112.5 (120.0) 112.5 (142.5) 0.0 (57.5)
Employed: work at home and away from home 21 (5.5) 135.0 (127.5) 90.0 (127.5) 0.0 (65.0)
Before pandemic: employed, work at home
Employed: work away from home 1(0.3) 90.0 (0.0) 0.0 (0.0) —90.0 (0.0)
Unemployed 2(0.5) 100.5 (79.5) 105.0 (105.0) 4.5 (184.5)
Employed: work at home 36 (9.4) 137.5 (138.8) 67.5 (195.0) 0.0 (63.8)
Employed: work at home and away from home 2(0.5) 90.0 (90.0) 7.5(7.5) —82.5(82.5)
Before pandemic: employed, work both at home and away from home
Employed: work away from home 3(0.8) 120.0 (120.0) 100.0 (112.5) —15.0 (10.0)
Unemployed 1(0.3) 120.0 (0.0) 120.0 (0.0) 0.0 (0.0)
Employed: work at home 5(1.3) 180.0 (30.0) 120.0 (120.0) 0.0 (240.0)
Employed: work at home and away from home 27 (7.1) 100.0 (148.1) 67.5(172.5) 0.0 (40.0)
Before pandemic: retired
Employed: work away from home 1(0.3) 80.0 (0.0) 0.0 (0.0) —80.0 (0.0)
Employed: work at home 1(0.3) 60.0 (0.0) 112.5 (0.0) 52.5(0.0)
Retired 18 (4.7) 55.0 (137.5) 45.0 (103.0) 0.0 (0.0)
Before pandemic: student
Unemployed 2(0.5) 187.5 (52.5) 165.0 (135.0) —22.5(187.5)
Employed: work at home 1(0.3) 240.0 (0.0) 120.0 (0.0) —120.0 (0.0)
Student 23 (6.0) 135.0 (172.5) 90.0 (123.8) 0.0 (180.0)

Abbreviations: IQR, interquartile range.
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Table 5. Self-Reported Change in Weight Stratified by Before and During Pandemic Employment Status

Weight change more than 4 Ibs, No. (%)

During pandemic employment status No. (%) Increased No change Decreased
Before pandemic: unemployed
Employed: work away from home 4(1.0) 2 (50.0) 1(25.0) 1(25.0)
Unemployed 36 (9.4) 16 (44.4) 10 27.8) 10 27.8)
Employed: work at home 2(0.5) 1 (50.0) 1 (50.0) 0(0.0)
Before pandemic: employed, work away from home
Employed: work away from home 123 (32.2) 47 (38.2) 51 (41.5) 25(20.3)
Unemployed 15 (3.9) 8(53.3) 7 (46.7) 0(0.0)
Employed: work at home 58(15.2) 17 (29.3) 28 (48.3) 13 (224)
Employed: work at home and away from home 21 (5.5) 9(42.9) 8 (38.1) 4(19.0)
Before pandemic: employed, work at home
Employed: work away from home 1(0.3) 1 (100.0) 0 (0.0) 0(0.0)
Unemployed 2(0.5) 1 (50.0) 1 (50.0) 0(0.0)
Employed: work at home 36 (9.4) 16 (44.9) 19 (52.8) 12.8)
Employed: work at home and away from home 2(0.5) 1 (50.0) 1 (50.0) 0(0.0)
Before pandemic: employed, work at home and away from home
Employed: work away from home 3(0.8) 0(0.0) 1(33.3) 2 (66.7)
Unemployed 1(0.3) 0(0.0) 1 (100.0) 0(0.0)
Employed: work at home 5(1.3) 1 (20.0) 3 (60.0) 1 (20.0)
Employed: work at home and away from home 27 (7.1) 11 (40.7) 8(29.6) 8(29.6)
Before pandemic: retired
Employed: work away from home 1(0.3) 1 (100.0) 0(0.0) 0 (0.0)
Employed: work at home 1(0.3) 0(0.0) 0 (0.0) 1 (100.0)
Retired 18 (4.7) 7 (38.9) 9(50.0) 2(11.1)
Before pandemic: student
Unemployed 2(0.5) 2 (100.0) 0(0.0) 0(0.0)
Employed: work at home 1(0.3) 1 (100.0) 0 (0.0) 0(0.0)
Student 23 (6.0) 626.1) 13 (56.5) 4(17.4)

anxiety symptoms.”’ A meta-analysis of 6 studies
suggests that exercise should be considered an
evidence-based treatment for anxiety.”> Zhang et
al found that physical activity directly alleviated
general negative emotions during the COVID-19
pandemic in a cohort of 66 college students in
China.”® From this study, it was found that about
108 minutes of light intensity, 80 minutes of
moderate intensity, or 45 minutes of vigorous in-
tensity exercise daily was a suitable amount of
exercise to minimize negative emotions during
the pandemic.”” This is why it is important for
physicians to promote exercise in their patients
as a preventative measure against COVID-19
induced psychological issues.

"This study has limitations. Self-reported physical
activity data may be over or underestimated by par-
ticipants. There is also the possibility of recall bias

because participants were asked to remember exer-
cise habits from before February 2020, several
months before the administration of the survey in
the fall of 2020. An added bias may also be present
by asking participants to evaluate their exercise hab-
its before the pandemic and during the pandemic at
the same point in time. There is possible selection
bias of a healthy population by surveying patients
willing to go to clinic during the COVID-19 pan-
demic when many delayed seeking routine medical
care. Another limitation is that a nonvalidated form
of the International Physical Activity Questionnaire
form was used to evaluate exercise habits. A shorter
version was used to maintain brevity in the survey
and increase participation. Other limitations include
that it was conducted at a single center and was lim-
ited to English-speaking participants. Our results
are likely generalizable to patients seeing primary
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care at urban academic medical centers in the US;
additional studies in community health centers
and in rural locations are warranted.

Conclusion

In summary, the COVID-19 pandemic significantly
altered exercise habits (decreasing total weekly du-
ration of exercise, decreasing satisfaction of exercise
guidelines, and changing the setting of exercise ac-
tivity). These alterations occurred alongside a trend
toward significant increases in weight. Although we
observed large changes in employment setting—
toward work-at-home and hybrid at-home/away
settings—we did not find an association with post-
pandemic work setting and either exercise duration
or weight. Our findings illuminate the exercise ex-
perience of individuals in the United States seeking
primary care; this group is important because it is
the group primary care physicians can intervene on
to promote health outcomes. Further research to
define pandemic-related changes in exercise habits
of individuals in community and rural settings
would be helpful. Further studies are also needed to
assess strategies to maintain healthy habits during
and post pandemic.

We thank the nursing and administrative staff at the University
of Kansas Medical Center family medicine clinic for their assis-
tance with distributing and collecting the survey.

To see this article online, please go to: bttp://jabfm.org/content/
35/2/295 full.
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Appendix.

Appendix Figure 1. Distribution of Change in Total Minutes of Weekly Exercise Among Respondents.
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Appendix Figure 2. Distribution of Change in Total Weekly Exercise, Stratified by Demographic Variables.
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Appendix Figure 3. Distribution of Change in Total Weekly Exercise, Stratified by Before the Pandemic
Employment Status (Panels) and During the Pandemic Employment Status.
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Research Survey About Exercise Habits Before and After the COVID-19 Pandemic.

This research survey asks about exercise habits before and after the COVID-19 pandemic. We are recruiting research
participants for this study. Participation involves completing this survey. It will take about 10 minutes. No identifiable
information will be collected about you. The survey is anonymous. There are no personal benefits or risks to participating
in this study. Participation is voluntary, and you can stop taking the survey at any time. You will get the same medical care
whether or not you complete the survey. If you are an employee or student at the University of Kansas Medical Center,
your participation or answers will not affect employee or school evaluations. If you have any questions, please contact
Nicole Yedlinsky, MD, at nyedlinsky@kumc.edu. For questions about the rights of research participants, you may contact
the KUMC Institutional Review Board (IRB) at (913) 588-1240 or humansubjects@kumc.edu

1. What is your age? Write in: years

2. What was your biological sex at birth? Male Female Other

3. What is your gender? Man Woman Other

4. What is your married status? Single (never married)
Married

Married but separated
Widowed and not remarried
Divorced and not remarried

5. What is your race? (Circle ALL that apply) American Indian or Alaskan Native
Asian
Black or African American
White or Caucasian
Native Hawaiian or Other Pacific Islander

Other

6. Are you of Hispanic, Latino or Spanish origin? Yes No

7. What was the highest level of school you completed? Some high school or less
High school graduate
Some college

College graduate
Master’s degree
Doctorate or professional degree

8. What state did you live in on February 1, 2020? Write in: (example: Kansas)
Or circle: | did not live in the United States

9. What was your employment status on February 1, 2020? Unemployed
(Circle the one best answer) Employed: work away from home
Employed: work at home
Employed: work at home and away from home

Retired
Student
10. What was your employment status on April 15, 2020? Unemployed
(Circle the one best answer) Employed: work away from home

Employed: work at home

Employed: work at home and away from home
Retired

Student

(Continued)
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11. Are there any other adults (18 years or older) in your home? Yes No

12. Are there any children 10 years old or younger in your home? Yes No

13. Are there any children 11 years old or older in your home? Yes No

14. Before the COVID-19 pandemic, how many days per week did you  Write in: days per week
exercise in your free time?

15. Before the COVID-19 pandemic, how many minutes did you spend ~ Write in: minutes per session
per exercise session?

16. Before the COVID-19 pandemic, what types of exercise did you Sports

participate in? (Circle all that apply)

Group classes (virtual)
Group classes (on-site)
Weightlifting
Walking
Running

Biking
Swimming
Other (specify):

17. Before the COVID-19 pandemic, where did you normally exercise? ~ Outdoors Indoor studio Gym
Home Other

18. After the beginning of the COVID-19 pandemic (March 11, 2020), Write in: days per week

how many days per week did you exercise in your free time?

19. After the beginning of the COVID-19 pandemic (March 11, 2020), Write in: minutes per session

how many minutes did you spend per exercise session?

20. After the beginning of the COVID-19 pandemic (March 11, 2020), Sports

what types of exercise did you participate in? (Circle all that apply)

Group classes (virtual)
Group classes (on-site)
Weightlifting
Walking
Running

Biking
Swimming
Other (specify):

21. After the beginning of the COVID-19 pandemic (March 11, 2020), Outdoors Indoor studio Gym
where did you normally exercise? Home Other

22. Did you have exercise equipment at home on February 1, 2020? Yes No

23. After the beginning of the COVID-19 pandemic (March 11, 2020), Yes No

did you purchase any home exercise equipment?

24. After the beginning of the COVID-19 pandemic (March 11, 2020),
how did your weight change?

Increased by more than 4 pounds
Stayed the same
Decreased by more than 4 pounds
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