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Background: Obesity and comorbid conditions are associated with worse outcomes related to COVID-19.
Moreover, social distancing adherence during the COVID-19 pandemic may predict weight gain due to
decreased physical activity, increased emotional eating, and social isolation. While early studies suggest that
many individuals struggled with weight management during the pandemic, less is known about healthy eating
and weight control behaviors among those enrolled in weight loss programs.

Methods: The present study evaluated weight management efforts among weight loss program participants
during the COVID-19 pandemic. Participants’ (N = 55, 90.9% female, 36% white, Mage = 49.8) demographics and
body mass index were collected two months prior to the COVID-19 statewide shutdown. During the lockdown, an
online survey assessed health behaviors, coping, COVID-19 experiences (e.g., social distancing, loneliness), and
weight gain. Logistic regressions examined demographics, health behaviors, and COVID-19 factors as predictors
of weight gain.

Results: Most participants (58%) reported gaining weight during COVID-19. Weight gain was predicted by
challenges with the following health behaviors: physical activity, monitoring food intake, choosing healthy
foods, and emotional eating. Loneliness and working remotely significantly related to emotional eating, physical
activity, and choosing healthy foods.

Conclusions: Loneliness and working remotely increased the difficulty of weight management behaviors during
COVID-19 among weight loss program participants. However, staying active, planning and tracking food con-
sumption, choosing healthy foods, and reducing emotional eating protected against weight gain. Thus, these
factors may be key areas for weight management efforts during the pandemic.

Introduction

Perhaps one of the most notable effects of the COVID-19 pandemic is
increased psychological stress and social isolation [1,2]. Individuals
with obesity are already subject to weight stigma and increased risk of
social isolation [3,4], which in turn are predictive of weight gain [4],
poor mental health [5], emotional eating [6], and exercise avoidance
[7]. Moreover, weight management may be especially difficult during
the COVID-19 pandemic, as reduced in-person support, fewer physical
activity options, daily routine disruption, and food-focused coping are
all associated with weight gain [8,9].

Materials and methods
Subjects

In response to the COVID-19 pandemic, the present study was
developed as an ancillary project to evaluate factors contributing to

COVID-19 weight gain and health behavior engagement among adults
(n=55) who had been enrolled in a self-directed, 18-month behavioral

weight management trial for 7-13 months before the statewide lock-
down [blinded for review]. Participants were adults (21-75 years) with
a body mass index (BMI) between 30-50 kg/mz; exclusion criteria
included significant medical events (e.g., heart attack), intent to move,
and use of medications impacting weight (e.g., corticosteroids). Studies
were conducted in accordance with the 1964 Helsinki declaration and
institutional IRB approvals.

Assessments

Pre-COVID assessments (July 2019, February 2020) included de-
mographics, height and weight measurements, and the PROMIS Social
Isolation Questionnaire (measuring loneliness) [10]. Participants
received weekly email invitations throughout May 2020 to participate in
the COVID-19 assessment and receive $10 compensation. For COVID-19
assessments, participants completed the PROMIS Questionnaire [10],
reported their estimated weight change (dichotomized into lost/stayed
same versus gained weight), and reported which weight management
behaviors they found more, less, or similarly difficult compared to
before the pandemic (Fig. 1a). Participants also indicated whether they

* Registration: https://www.clinicaltrials.gov/ct2/show/NCT02959021. The parent trial for this study is registered, the ancillary study was developed in

response to the COVID-19 pandemic and was not pre-registered.
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Fig. 1. (a and b) Changes in difficulty of health behaviors and changes in weight since the COVID-19 pandemic began. * = behaviors significantly associated with

weight gain during COVID-19.

had experienced the following pandemic-specific life changes: being an
essential worker, working remotely, or experiencing negative financial
changes (e.g., job loss, wages decreased). Finally, participants reported
social distancing adherence, which was categorized into 3 groups: “so-
cial isolation” (no interaction outside the home); “social distancing”
(limiting gatherings to <10 people); and “no social distancing” (not
restricting social interactions).

Data analysis

Fisher’s exact tests and independent samples t-tests evaluated de-
mographic differences associated with COVID-19 weight gain, as well as
whether COVID-19 specific events related to weight management
behavior engagement. Log-binomial regression examined associations
of weight management behaviors with COVID-19 weight change group,
with estimates reported as crude relative risk ratios (RR) with 95%
confidence intervals (CIs). Data analyses were performed using SAS v9.4
and SPSS version 26.0.

Results

Fifty seven percent (n = 31) of participants reported gaining weight
during COVID-19, while 27% (n=15) maintained and 15% (n=8) lost
weight (Fig. 1b). There were no between-group differences based on
demographics or pre-COVID weight variables (Table 1). Unadjusted
relative risk estimates for predictors of COVID-19 weight gain are shown
in Table 1. Briefly, difficulties engaging in the following behaviors
predicted COVID-19 weight gain: making healthy or low-calorie food
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choices, eating when bored, limiting types of food at home, being
physically active, avoiding sedentary behavior, tracking calorie or food
intake, and keeping a consistent schedule (all p < 0.05). Working from
home and loneliness were marginally associated with weight gain
(p <0.1), while social distancing, being an essential worker, and finan-
cial changes were unrelated. Exploratory analyses assessed whether
COVID-19 factors impacted any health behaviors significantly related to
weight gain (Table 2). Working from home and loneliness both corre-
lated with eating when bored and eating when stressed (all p > 0.05);
moreover, working remotely was associated with difficulty limiting
foods at home (p < 0.05), and loneliness correlated with difficulty being
physically active (p < 0.05). Being an essential worker, social distancing,
and financial changes did not predict difficulty with health behaviors.

Discussion

Within three months of the COVID-19 statewide lockdown, 58% of
participants currently enrolled in a weight loss program had gained
weight, with 16% gaining >10 pounds. Eight health behaviors corre-
lated with weight gain during this time, from which four overarching
“themes” emerged: (1) being active (limiting sedentary behavior,
maintaining physical activity); (2) planning and tracking (calorie
tracking, keeping a consistent schedule); (3) choosing healthy foods
(eating healthier foods, limiting unhealthy foods at home); and (4)
reducing emotional eating (eating when stressed, eating when bored).
For those working remotely, planning snack times or identifying stress-
relieving activities not involving food may help them manage weight
gain. Moreover, individuals struggling with loneliness during this time
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Table 1
Demographic and health behaviors of participants (n = 55), stratified by weight
change status during COVID-19.

Characteristic Gained weight Maintained or lost P
(n=32) weight (n=23)
Mean (SD) Mean (SD)
Age Years 48.6 (13.6) 51.4 (8.5) 0.36
Pre-COVID BMI kg/ 38.3(6.4) 36.2 (6.0) 0.21
m2
Pre-COVID kg 1.3 (4.9) 1.8 (5.4) 0.76
weight loss
n (%) n (%) p°
Gender Male 4 (12.5%) 1 (4.3%)
Female 28 22 0.39
(87.5%) (95.7%)
Race White 14 6 (26.1%)
(43.8%)
Nonwhite* 18 17 0.26
(56.3%) (73.9%)
Education <Bachelor’s 11 10
degree (34.4%) (43.5%)
>Bachelor’s 21 13 0.58
degree (65.6%) (56.5%)
Marital status Married 14 10
(43.8%) (43.5%)
Not married® 18 13 1.00
(56.3%) (56.5%)
. . 24 15
Pr}elciisl;lgtes/dlabetes No (75.0%) (65.2%)
Yes 8 (25.0%) 8 (34.8%) 0.55
Behaviors contributing to weight gain n (%) n (%) RR (95% CI)¢
More 23 8 1.98* (1.13,
Choosing healthy, low- difficult (71.9%) (34.8%) 3.45)
calorie foods Less/equally 9 15 Reference
difficult (28.1%) (65.2%)
More 22 10 1.58' (0.94,
. difficult (68.8%) (43.5%) 2.66)
Eating when stressed
Less/equally 10 13 Reference
difficult (31.2%) (56.5%)
More 25 6 2.77%* (1.45,
Eating when bored difficult (78.1%) (26.1%) 5.28)
Less/equally 7 17 Reference
difficult (21.9%) (73.9%)
More 22 5 2.28%* (1.34,
Limiting amount or difficult (68.8%) (21.7%) 3.87)
type of food in home  Less/equally 10 18
difficult (BL2%)  (78.3%)  eference
More 26 5 3.35%%*
. . . difficult (81.3%) (21.7%) (1.65, 6.82)
Being physically active
Less/equally 6 18 Reference
difficult (18.8%) (78.3%)
More 25 6 2.77%* (1.45,
Limiting time sitting or difficult (78.1%) (26.1%) 5.28)
lying down Less/equall; 7 17
e difealt @Low)  (73.9%)  heference
More 11 4 1.39 (0.91,
Stepping on a scale difficult (34.4%) (17.4%) 2.14)
frequently Less/equally 21 19
difficult 65.6%)  (82.6%)  heference
More 25 8 2.38%* (1.25,
Tracking calorie or difficult (78.1%) (34.8%) 4.52)
food intake Less/equally 7 15 Reference
difficult (21.9%) (65.2%)
More 6 5 0.92 (0.51,
Limiting meals from difficult (18.8%) (21.7%) 1.67)
bars or restaurants Less/equally 26 18 Reference
difficult (81.3%) (78.3%)
More 26 16 1.34 (0.71,
Going to gyms or difficult (81.3%) (69.6%) 2.53)
fitness classes Less/equally 6 7 Reference
difficult (18.8%) (30.4%)
More 25 7 2.46** (1.30,
Keeping a consistent difficult (78.1%) (31.8%) 4.65)
schedule’ Less/equally 7 15 Reference
difficult (21.9%) (68.2%)
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COVID-19 specific changes

Yes 19 8 1.52' (0.95,
Working from (59.4%) (34.8%) 2.42)
home 13 15
No (40.6%) (65.2%) Reference
7 8 0.75 (0.41,
Yes
. (21.9%) (34.8%) 1.35)
Essential worker
No 2 15 Reference
(78.1%) (65.2%)
Social isolation 5 5 0.86 (0.39,
(15.6%) (21.7%) 1.88)
Social distancing Social 20 13 1.04 (0.60,
behaviors distancing (62.5%) (56.5%) 1.80)
No social 7 5 Reference
distancing (21.9%) (21.7%)
7 3 1.26 (0.78,
Yes (21.9%)  (13.0%)  2.04)
Financial changes 25 : 20 ’ ’
No (78.1%) (87.0%) Reference
COVID-19 18.9 15.3 1.04"# (1.00,
loneliness Mean (SD) (5.9) @1 1.07)

? For continuous variables, p-value for independent-samples t-test is reported.

b Fisher’s exact test comparing weight change status groups.

¢ Unadjusted relative risk estimates.

4 Includes African American (n=31), Asian (n=1), and American Indian/
Alaska Native (n = 2).

¢ Includes single (n=20) and divorced (n=11).

f n=54, one participant with missing data. Missingness attributed to error,
remaining data included in other analyses.

8 Relative risk for each one-point increase in continuous predictor.

fp<o.1.

* p<0.05.

" p<0.01.

" p<0.001.

may be susceptible to emotional eating and difficulty being physically
active. This is consistent with pre-pandemic studies suggesting that
loneliness predicts reduced physical activity, which is partially mediated
by emotion regulation [11]. While our small sample size warrants study
replication, additional weight gain during this time may increase risk for
future health concerns, perceived treatment inefficacy, or hopelessness
about one’s ability to manage weight. These results highlight the
increased challenges individuals face in weight management efforts due
to COVID-19 restrictions and suggest a need for intervention strategies
that address these factors.
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Associations of COVID-19 events with health behaviors (results are p-values for Fisher’s exact tests; for continuous loneliness variable t-test was used).

Working from Financial Essential Social distancing Loneliness during COVID-19 (t-
home changes worker behaviors test)
4 4 4 4 t
Making healthy or low-calorie food choices 0.131 —0.061 0.045 0.172
Eating when stressed 0.316* —0.078 0.023 0.270
Eating when bored 0.351* —0.060 0.045 0.276
Limiting the amount or types of food in the 0.345* 0.197 —-0.111 0.087
house
Being physically active 0.131 0.035 —0.037 0.238 —3.19*
Limiting time spent sitting or lying down 0.131 0.035 —-0.037 0.191 —1.58
Writing down or tracking calorie or food intake ~ 0.059 —0.096 —0.083 0.106 —-0.63
Keeping a consistent schedule® 0.075 0.104 0.009 0.142 -1.29

Working from home: Eating when stressed: p = 0.029.
Eating when bored: p = 0.014.

Limiting foods in the household: p = 0.015.

COVID-19 loneliness: Eating when stressed: p < 0.001.
Eating when bored: p = 0.002.

Being physically active: p = 0.002.

a

n=54 due to one participant with missing data. Fisher’s exact tests were used for categorical variables; phi was used to describe effect size. Loneliness was a

continuous variable; as such, a t-test was used. All Levene’s tests indicated equality of variance.

" p<0.05.
" p<0.01.

et

p<0.001.
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