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The Relationship Between Mental and Physical Health
and Walking During the COVID-19 Pandemic

Levi N. Bonnell, MPH, Jessica Clifton, PhD, Mariana Wingood, PhD, Nancy Gell, PhD,
and Benjamin Littenberg, MD

Introduction: COVID-19 policies such as quarantining, social isolation, and lockdowns are an essential
public health measure to reduce the spread of disease but may lead to reduced physical activity. Little
is known if these changes are associated with changes in physical or mental health.

Methods: Between September 2017 and December 2018 (baseline) and March 2020 and February
2021 (follow-up), we obtained self-reported demographic, health, and walking (only at follow-up)
data on 2042 adults in primary care with multiple chronic health conditions. We examined whether the
perceived amount of time engaged in walking was different compared with prepandemic levels and if
this was associated with changes in Patient-Reported Outcomes Measurement Information System-29
mental and physical health summary scores. Multivariable linear regression controlling for demo-
graphic, health, and neighborhood information were used to assess this association.

Results: Of the 2042 participants, 9% reported more walking, 28% reported less, and 52% reported
the same amount compared with prepandemic levels. Nearly 1/3 of participants reported less walking dur-
ing the pandemic. Multivariable models revealed that walking less or not at all was associated with nega-
tive changes in mental (ß = �1.0; 95% CI [�1.6, �0.5]; ß = �2.2; 95% CI [�2.9, �1.4]) and physical
(ß = �0.9; 95% CI [�1.5, �0.3]; ß = �3.1; 95% CI [�4.0, �2.3]) health, respectively. Increasing walk-
ing was significantly associated with a positive change in physical health (ß=1.3; 95% CI [0.3, 2.2]).

Conclusions: These findings demonstrate the importance of walking during the COVID-19 pandemic.
Promotion of physical activity should be taken into consideration when mandating restrictions to slow
the spread of disease. Primary care providers can assess patient’s walking patterns and implement
brief interventions to help patients improve their physical and mental health through walking. ( J Am
Board Fam Med 2022;35:897–901.)
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Introduction
The COVID-19 policies that restrict movement
such as quarantining, social isolation, and lock-

downs are an essential public health measure to reduce
the spread of disease. However, these same restrictions
may have unintentionally reduced some forms of
physical activity, such as walking. Walking is one of
the most popular form of physical activity, where an
estimated 60% of adults walk at least 10minutes for
exercise each week.1,2 Walking has also been shown to
improve anxiety, depression, and physical func-
tion.3,4,5,6 Recent research has shown that walking dra-
matically declined in the early stages of the
pandemic.7 Little is known if the pandemic’s restric-
tions changed walking habits among patients with
multiple chronic conditions (MCC) and its impact on
their health. This study sought to investigate the rela-
tionship between walking habits during COVID-19
and health among primary care patients with MCC.

This article was externally peer reviewed.
Submitted 3 March 2022; revised 11 May 2022; accepted

10 June 2022.
From University of Vermont College of Medicine (LNB, JC

and BL); University of Vermont College of Nursing and Health
Sciences (MWandNG).

Funding: This work was funded through a Patient-
Centered Outcomes Research Institute (PCORI) Award
(PCS-1409-24372). The views, statements, and opinions
presented are solely the responsibility of the authors and do
not necessarily represent the views of PCORI, its Board of
Governors, or its Methodology Committee.

Conflict of interest: None.
Corresponding author: Levi N. Bonnell, MPH, 89 Beaumont

Avenue S459, Burlington, VT 05405 (E-mail: levi.bonnell@
med.uvm.edu).

doi: 10.3122/jabfm.2022.05.220090 Walking During the COVID-19 Pandemic 897

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2022.05.220090 on 18 O

ctober 2022. D
ow

nloaded from
 

mailto:levi.bonnell@med.uvm.edu).
mailto:levi.bonnell@med.uvm.edu).
http://www.jabfm.org/


Methods
Between September 2017 and December 2018 (base-
line) and March 2020 and February 2021 (follow-
up), we obtained self-reported demographic, health,
and walking (only at follow-up) data on 2042 adults
from a multi-center randomized control trial that
spanned 41 primary care practices in 13 states,
described elsewhere.8 All participants evidenced utili-
zation of primary care and at least 1 chronic medical
and behavioral health condition, or at least two
chronic medical conditions from the following list:
heart disease, diabetes, lung disease, arthritis, mood
disorder, insomnia, substance abuse, chronic pain, or
irritable bowel syndrome. Electronic health records
were used to determine eligibility.

The primary outcomes were the change in mental
and physical health summary scores calculated from

the Patient-Reported Outcomes Measurement Info-
rmation System-29 (PROMIS-29).9 Scores are stand-
ardized to the US population with mean of 50 and
standard deviation of 10. Higher scores indicate bet-
ter functional health.

The primary predictor was perceived changes in
walking habits from pre- and during COVID-19
(Table 1). A secondary predictor was the time
reported per walking trip.

Baseline health status as measured by the
PROMIS-29 was included as a covariate in the
models. Other covariates considered were age, sex
(male vs female), race (White vs other), ethnicity
(Hispanic vs non-Hispanic), marital status (mar-
ried or living-as-married vs not), employment sta-
tus (employed full-time, part-time, student or
homemaker vs not), annual household income

Table 1. Walking Habits During COVID-19

Measure Survey Item Answer Choice

Perceived amount of time engaged
in walking

* Think about the time you spent walking in the past 7 days.
This includes at work and at home, walking to travel
from place to place, and any other walking that you
have done solely for recreation, sport, exercise, or
leisure.
During the past 7 days, on how many days did you walk
for at least 10minutes at a time?

0 to 7 days

* How much time did you usually spend walking on one of those
days?

Hours, minutes

Primary predictor Is this amount of walking more or less than before the
COVID-19 pandemic?

More, less, about the same,
I did not walk

*International Physical Activity Questionnaire–Short Form.

Table 2. Participant Characteristics (n = 2042)

Characteristic

Walking Habits

More Less Same Did not walk

N 174 573 1052 243
Mean age 6 SD, year 616 13 626 13 656 12 656 12
Sex (female) 124 (71%) 408 (72%) 877 (60%) 192 (63%)
Race (White) 132 (79%) 416 (74%) 839 (81%) 190 (79%)
Ethnicity (Hispanic) 14 (8%) 57 (10%) 62 (6%) 15 (6%)
Employment (working) 65 (38%) 177 (31%) 292 (28%) 31 (13%)
Low household income ($<30K vs ≥$30K) 68 (41%) 283 (50%) 502 (49%) 141 (60%)
Marital status (married) 86 (50%) 262 (46%) 504 (48%) 105 (43%)
Number of chronic conditions median, IQR 4 (3, 5) 4 (3, 5) 4 (3, 5) 4 (3, 6)
Reside in urban census track 142 (82%) 492 (86%) 806 (77%) 197 (81%)
Census track social deprivation 536 28 546 29 516 27 556 27

Abbreviations: IQR, interquartile range; SD, standard deviation.
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household income (<$30,000 vs ≥$30,000), education
(high school graduate or less vs associates degree or
more), the number of qualifying chronic conditions,
and census-tract Social Deprivation Index (SDI)10,
population density, and rural status measured by the
Rural Urban Commuting Areas (RUCA) codes.11

Statistical Analysis
Multivariable linear regression was used. If a covari-
ate changed the coefficient on walking by more than
610% in a model with no other covariates, it was
included in the final model as a potential confounder.
All tests were 2-tailed; the threshold for statistical sig-
nificance was P< .05. Stata 16.1 (StataCorp, College
Station, TX) was used for data management and sta-
tistical analysis. All study procedures were approved
by The University of Vermont Committees on
Human Research (CHRMS#16 to 554). Informed
consent was provided by all study participants.

Results
The median time between baseline and follow-up
surveys was 636days. The average age of participants
was 64. The majority were female (66%), non-

Hispanic (93%), White (78%), unmarried (53%),
and unemployed or retired (67%), with half (50%)
having an annual income less than <$30k/year. Most
lived in urban (80%) and moderately deprived areas.
The median number of chronic conditions was 4
(interquartile range = 3–5).

At the time of the survey, 49% of participants
walked for 3 of the past 7 days for at least
10minutes; 22% reported not walking at all and
25% reported walking all 7 days. Overall, the me-
dian reported walk-time was 25minutes. Of 2042
participants, 9% reported more walking, 28%
reported less, and 52% reported the same amount
compared with prepandemic levels. Participants
that walked less were younger and more likely to
be female and nonwhite than participants that
walked the same amount since the pandemic
began (Table 2).

After adjustment for age, sex, race, income, eth-
nicity, marital status, employment status, rurality,
SDI, population density, baseline mental and physi-
cal health scores, and number of chronic condi-
tions, reducing walking during the pandemic was
significantly associated with a negative change in

Figure 1. Unadjusted and adjusted change in mental and physical health associated with changes in walking dur-

ing the COVID-19 pandemic. Higher scores indicate better health. Abbreviation: CI, confidence interval.
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mental (ß = �1.0; 95% CI [�1.6, �0.5]) and physi-
cal (ß = �0.9; 95% CI [�1.5, �0.3]) health scores
compared with walking the same amount before
the onset of the pandemic. However, increasing
walking was significantly associated with a positive
change in physical health scores (ß = 1.3; 95% CI
[0.3, 2.2]). Not walking at all was significantly asso-
ciated with deteriorating mental and physical health
(Figure 1).

A secondary analysis controlling for the same
covariates revealed that increased walking time was
linearly associated with improvement in mental and
physical health scores. Specifically, after adjustment
for age, sex, race, income, ethnicity, marital status,
employment status, rurality, SDI, population den-
sity, baseline mental and physical health scores, and
number of chronic conditions, for each additional
10minutes of reported walking time, mental and
physical health improved by (ß = 0.17; 95% CI
[0.11, 0.22]) and (ß = 0.41; 95% CI [0.34, 0.49]),
respectively.

Discussion
Our results demonstrate the importance of walking
during the COVID-19 pandemic. Nearly a third of
individuals were walking less than before the pan-
demic and reductions in walking were negatively
associated with mental and physical health. Those
walking more during the pandemic reported better
health compared with the other groups. Our results
are similar to those of other studies.12,13

There are likely several mechanisms that explain
the changes in walking during the pandemic and
the associated effects on health. We did not collect
information on how restrictions affected walking
habits and therefore cannot be sure if this was the
mechanism of reduced walking. However, a recent
study showed that walking attitudes were negatively
impacted by the pandemic. The same group also
found that perceived built environment was also
associated with walking and health, and that these
relationships varied by day of week.14 Another
group found that walking a dog during the pan-
demic significantly reduced social isolation caused
by the pandemic.15

This study had limitations. Participants could
have been engaged in other forms of exercise
besides walking that we did not ask about. However,
walking is 1 of the most common forms of exercise
among adults.1 Self-report of walking is subject to

recall bias and the primary predictor of change in
walking habits is unvalidated. The results may not
be generalizable beyond primary care patients with
multiple chronic conditions who tend to be older
women. However, these populations are particularly
vulnerable to the adverse effects of COVID-19
lockdowns.16 Although we only have data from 13
states, they do represent each region of the country.
A major strength of this study was the ability to con-
trol for prepandemic health.

Promotion of physical activity should be taken
into consideration when mandating restrictions to
slow the spread of disease. Primary care providers
can assess patient’s walking patterns and implement
brief interventions to help patients improve their
physical and mental health through walking.

To see this article online, please go to: http://jabfm.org/content/
35/5/897.full.
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