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Abstract

Background: American adults have gained weight during the COVID-19 pandemic.
Little is known about how patients who are medically managed for overweight and
obesity, including patients who are prescribed antiobesity pharmacotherapy, have
fared.

Objective: To assess the COVID-19 pandemic's effect on weight, food choices, and
health behaviors in patients receiving medical treatment for overweight or obesity.
Methods: Adult patients treated at an urban academic weight management center
between 1 May 2019 and 1 May 2020 were electronically surveyed between 23
February and 23 March 2021. The survey assessed changes in weight, eating, be-
haviors, and the use of antiobesity medications (AOMs) following issuance of social
distancing/stay-at-home policies in March 2020.

Results: In 970 respondents, median percent weight change for those taking AOMs
was —0.459% [interquartile range —5.46%-(+3.73%)] compared to +2.33% [IQR
—1.92%-(+6.52%)] for those not taking AOMs (p < 0.001). More participants ach-
ieved >5% weight loss if they were taking AOMs compared to those who were not
(26.7% vs. 15.8%, p = 0.004), and weight gain >5% was also lower in those taking
AOMs (19.8% vs. 30.3%, p = 0.004). Patients with pre-pandemic BMI >30 kg/m?
taking AOMs experienced the greatest weight reduction, and there was greater
weight loss associated with increased physical activity.

Conclusions and Relevance: Medical weight management protected against weight
gain during this period of the COVID-19 pandemic. Increased physical activity,
decreased alcohol intake, and use of AOMs were factors that contributed to this

protective effect.
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1 | INTRODUCTION

For the first time since the Spanish flu pandemic in 1918 the ma-
jority of Americans were asked to practice social distancing and
abide by stay-at-home orders, when possible, starting in March
2020 to slow the spread of COVID-19. Forty-five out of 50 states
issued stay-at-home orders during this time, which led to wide-
spread business closures and a significant increase in working from
home.? Other countries issued similar mandates, leading to major
disruptions in national and international supply chains. These dis-
ruptions, both nationally and internationally, led to closures of
restaurants, changes in access to certain foods at grocery stores,
and changes in Americans' mental health and overall health be-
haviors (e.g., food choices, eating behaviors, physical activity, and
alcohol consumption).?

During the COVID-19 pandemic, many individuals have experi-
enced significant weight gain.®> The American Psychological Asso-
ciation conducted a survey in February 2021 which found that 42%
of American adult respondents reported weight gain since the start
of the pandemic. Of this group, average reported weight gain was 29
pounds (with a median weight gain of 15 pounds) and 10% reported
weight gain of more than 50 pounds.® The cause of weight gain
amongst American adults appears to be multifactorial and varied.
While for some individuals weight gain was related to behavioral
changes caused by stay-at-home orders, food scarcity, etc, for others
the emergence of the global pandemic and the disruptions it caused
also lead to changes in mental health which led to downstream
behavioral changes.

Studies have highlighted a connection between stress and anxi-
ety leading to negative effects on health behaviors and weight
management during the COVID-19 pandemic.”*® One study con-
ducted in Rhode Island and Massachusetts evaluated the impact of
stay-at-home orders at the outset of the pandemic in 99 individuals
participating in an internet-based weight loss program. This study
found that greater stress was significantly associated with having less
time to spend on weight-loss efforts.® Another survey study of in-
dividuals with overweight or obesity participating in two separate
behavioral weight loss trials (n = 82) conducted during the stay-at-
home mandate in Colorado concluded that most individuals experi-
enced increased anxiety or stress. These participants reported diffi-
culties adhering to recommended physical activity (68%) and to a
prescribed diet (81%).” Another survey study (n = 1198) of American
adults found that anxiety, worry, and stress were associated with
self-reported increased eating.'©

While studies have been published assessing the impact of
COVID-19 on mental health, behaviors, and weight among patients
with overweight or obesity, little is known about how patients who
are medically managed for their weight, which includes use of anti-
obesity pharmacotherapy, have fared. This study evaluated how the
pandemic has affected weight, food choices, and health behaviors in
patients receiving medical treatment for overweight or obesity at a
large, urban, academic weight management center in the north-

eastern United States. The study's hypothesis was that the pandemic
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would have a negative impact on food choices and health behaviors
but that medical weight management, including the use of antiobesity
medications (AOMs) would protect against weight gain.

2 | METHODS

Patients 18 and older treated for overweight or obesity between 1
May 2019 and 1 May 2020 at the Comprehensive Weight Control
Center at Weill Cornell Medicine were identified via electronic health
record and invited to complete an anonymous survey between
February 23, and 23 March 2021. The survey assessed self-reported
changes in weight, eating, behaviors (including changes in physical
activity), and the use of AOMs following issuance of social distancing/
stay-at-home policies in March 2020. While all of the patients
included in the study were being medically managed for their weight,
specific treatment was highly individualized. All patients were coun-
seled on diet and physical activity, but not all were prescribed AOMs.

Multivariable linear regression models were used to identify
predictors of body weight change in this cross-sectional study.
Gender, age, ethnicity/race (white vs. non-white), AOM use, pre-
pandemic BMI, cohabitation, urban setting, physical activity, and
alcohol consumption were examined as predictors. Pairs of variables
were evaluated for interaction, and identification of effect modifi-
cation by AOM use and pre-pandemic BMI led to stratification of the
sample into analytical subgroups. Models were fit to each subgroup
with sufficient sample size. Models were ranked by the corrected
Akaike information criterion, the top-ranked model was chosen, and
likelihood ratio tests were used to confirm the chosen model
improved the fit significantly (p < 0.05) compared to simpler models
with the predictors in the chosen model. Data were analyzed in R (R
Core Team, 2020) using standard R software functions (summary,
aov, Im, estimable, dredge, ggplot, etc.) invoked by the cufunctions

package. 1112

3 | RESULTS

Of the 4882 patients contacted for the survey, 970 individuals
responded (response rate = 19.9%). Median pre-pandemic BMI was
30.4 kg/m? (interquartile range (IQR) 27.1-35), AOM use was com-
mon (n = 805, 83%; Table 1). Median weight change across the entire
cohort was 0% [IQR —4.97% - (+4.32%)]. Median percent weight
change for patients taking AOMs was —0.459% [IQR -5.46% -
(+3.73%)] compared to +2.33% [IQR —1.92% - (+6.52%)] for those
not taking AOMs (p < 0.001). More participants achieved >5%
weight loss if they were taking AOMs compared to those who were
not (26.7% vs. 15.8% respectively, p = 0.004), and weight gain >5%
was lower in those taking AOMs (19.8% vs. 30.3% respectively,
p = 0.004). Greater percent weight change was predicted by higher
pre-pandemic BMI.

The relationship between percent weight change and pre-
pandemic BMI differed by AOM use and pre-pandemic BMI (BMI
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TABLE 1 Demographics and self-reported frequency of behaviors following the issuance of stay at home/social distancing policies in
March 2020 in the analytical subgroups and full sample. [Some percentages, as for alcohol consumption, do not add up to 100 due to missing

response data.]

N
Age (%)
- Under 30
- 30-65
- Over 65
Female (%)
Non-white (%)
Urban setting (%)
Living alone (%)
Eating home-cooked meals (%)
- About the same
- Less
- More
Alcohol consumption (%)
- About the same
- Less
- More
Physical activity level (%)
- About the same
- Much less
- Somewhat less
- Much more
- Somewhat more

Median pre-pandemic BMI
(kg/m?) (median and
interquartile range)

Food choices (%)
- About the same
- Healthier
- Unhealthier
Snacking (%)
- About the same
- Less
- More
Comfort eating (%)
- About the same
- Less

- More

BMI >30 kg/m?,
AOM

417

4.8
724
22.8
74.3
14.9
58.3
26.1

17.5
9.4
73.1

40.0
43.6
15.1

17.3
34.3
24.5
8.9
151
34.7 (31.8-38.2)

271
38.6

34.3

35.5
26.9

37.6

30.2
242

45.6

BMI >30 kg/m?,
no AOM

98

6.1
62.2
31.6
68.4
153
56.1

214

18.4
12.2
69.4

33.7
40.8
204

14.3
29.6
327
8.2
14.3
34.7 (32.4-28.5)

19.4
337

46.9

27.6
133

59.2

29.6
13.3

57.1

BMI <30 kg/m?,
AOM

388

4.6
68.3
27.1
81.4
10.8
510
19.8

19.1
8.8

72.2

43.3
35.8
204

15.7
32.7
304
8.5
126
26.6 (24.8-28.2)

33.8
22.9

43.3

38.7
18.3

43.0

335
16.5

50.0

BMI <30 kg/m?,
no AOM

67

6.0
62.7
313
74.5
194
71.6

32.8

9.0
7.5
83.6

37.3
35.8
26.9

134
328
254
11.9
164
27.1 (24.8-28.7)

23.9
328

43.3

40.3
14.9

44.8

29.9
224

47.8

Full sample

970

4.9
69.1
26.0
76.6
13.6
56.1

23.6

17.6
9.3
731

40.5
39.7
18.6

16.1
33.1
27.7
8.9
141
30.4 (27.1-35)

28.8
314

39.8

36.3
212

42.5

31.4
19.9
48.7
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TABLE 1 (Continued)

BMI >30 kg/m?,
AOM no AOM

Level of concern for next meals or groceries (%)

- About the same 70.5 65.3
- Less 9.8 15.3
- More 19.7 19.4

Access to fresh produce (%)

- About the same 75.3 78.6
- Less 14.9 11.2
- More 9.8 10.2

Level of control over what foods were in the house (%)

- About the same 61.6 63.3
- Less 22.8 19.4
- More 15.6 17.3

<30 kg/m2 vs. BMI >30 kg/mz; Figure 1). To explore this relationship,
the study population was divided into four analytical subgroups:
1. pre-pandemic BMI >30 kg/m? taking AOMs, 2. pre-pandemic BMI
<30 kg/m? taking AOMs, 3. pre-pandemic BMI >30 kg/m? not taking
AOMs, 4. pre-pandemic BMI <30 kg/m? not taking AOMs. Linear
regression models were fitted to each cohort separately. Group 4 was
not modeled due to insufficient sample size. Table 1 details the
characteristics of the four subgroups and the entire cohort, and
Figure 1 shows the percent weight change versus pre-pandemic BMI,
stratified by AOMs usage.

Patients with a pre-pandemic BMI >30 kg/m? taking AOMs
experienced the greatest weight reduction. Greater weight loss was
associated with increased physical activity, with a more pronounced
effect at higher BMIs. For example, somewhat more physical activity
was predicted to decrease body weight by 4.0% at BMI of 30 kg/m?
and by 19.4% at BMI of 50 kg/m? (Table 2). Weight loss was also
associated with reduced alcohol consumption and white race
(Supp Table 1, Table 2). Among individuals with a pre-pandemic BMI
>30 kg/m? not taking AOMs, weight loss was associated with higher
pre-pandemic BMI and increased physical activity (Supp Table 2,
Table 2). Among individuals with pre-pandemic BMI <30 kg/m? taking
AOMs, weight loss was associated with pre-pandemic BMI and
decreased alcohol consumption, whereas age over 65, decreased
physical activity, non-white status, and increased alcohol consumption
were significantly associated with weight gain (Supp Table 3 and
Supp Table 4). Decreased alcohol consumption predicted percent
weight loss of 2.1% at BMI of 20 kg/m? and 6.0% at BMI of 28 kg/m?
(Supp Table 4). Regression factors from Supp Tables 1-4 were modeled
to predict percent weight changes (Table 2 and Supp Table 4).

In the entire sample, 73.1% reported more home-cooked meals
and 60.8% reported less physical activity. There was greater weight
loss with self-reported increased physical activity, with a more pro-
nounced effect at higher BMIs (Table 2). Increases in unhealthy food
choices, snacking, and comfort eating (i.e., eating to make one feel

BMI >30 kg/m?,
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BMI <30 kg/m?, BMI <30 kg/m?,

AOM no AOM Full sample
69.3 71.6 69.6
11.1 11.9 11.0
19.6 16.4 19.4
79.6 76.1 77.4
11.9 104 13.0

8.5 134 9.6
63.9 74.6 63.6
22.2 14.9 21.6
13.9 10.4 14.7

better rather than eating due to hunger) were reported by 39.8%,
42.5% and 48.7%, respectively. Nearly 40% of patients reported

decreased alcohol consumption (Table 1).

4 | DISCUSSION

This study illustrates that medical weight management, particularly
use of AOMs and increased physical activity, protects against weight
gain and can also lead to weight loss during times of stress and
environmental change. Increased physical activity, decreased alcohol
intake, and use of AOMs were modifiable factors that contributed to
this protective effect. Interestingly, the predicted impact of physical
activity on weight loss increased exponentially at higher BMls in
those taking AOMs. Both directions of change in alcohol consump-
tion during the pandemic have been reported in the literature.*>** In
this study, the majority of respondents across all subgroups reported
about the same or reduced alcohol consumption, a finding that may
reflect the impact of lifestyle counseling or use of AOMs. While the
survey was anonymous, this does not preclude some bias in self-
reported alcohol consumption.

This is the first study to investigate weight change in patients
undergoing medical treatment including pharmacotherapy for over-
weight and obesity during the COVID-19 pandemic. These findings
offer unique insight into the utility of antiobesity pharmacotherapy
and its interactions with health behaviors. While morbidity and mor-
tality associated with the virus has decreased there is still uncertainty,
anxiety and stress surrounding the pandemic. There are also semi-
permanent to permanent changes in Americans' daily routines which
continue to impact overall health behaviors. Addressing both the
mental health and behavioral health components is important to
mitigate weight gain and promote overall health.

Limitations of this study include single center design with par-
ticipants at different stages of weight-loss/maintenance, and lack of a
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FIGURE 1 Percent weight change versus pre-pandemic BMI, stratified by antiobesity medications (AOMs) usage. Panel A included
participants with BMI <30 kg/m2 and panel B included participants with BMI >30 kg/m2

TABLE 2 Predicted percent weight change for three theoretical reference individuals with BMI >30 kg/m? taking antiobesity medications
(AOMs), based on Supp.Table 1 data. The reference is a white individual, with decreased alcohol consumption and unchanged physical activity
level. And predicted percent weight change for three theoretical reference individuals with BMI >30 kg/m? not taking AOMs, based on Supp.
Table 2 data. The reference is an individual with same or increased level of physical activity

Reference individual Pre-pandemic BMI (kg/m?) 30 40 50

BMI >30 kg/m? taking AOMs Reference weight change (%) -3.6 -6.7 -9.7
Physical activity: Much less than usual -1.2 -2.0 -2.8
Physical activity: Somewhat less than usual -3.2 -33 -34
Physical activity: Somewhat more than usual -4.0 -11.7 -194
Physical activity: Much more than usual -7.5 -13.6 -19.6
Race: Non-white -14 -4.4 -75
Alcohol consumption: Same or more -14 -4.5 -7.5

BMI >30 kg/m? not taking AOMs Reference +2.5 -6.8 -16.0
Physical activity: Less than usual +10.0 +0.8 -85

control group. The anthropometry data was also self-reported and
retrospective in nature. Intercurrent illness and unintentional weight
loss could not be differentiated. Overall health and socioeconomic
status of the participants were not controlled for.

Obesity is increasing rapidly in the United States and it has
been projected that by 2030 nearly 50% of American adults over
the age of 18 will have obesity.?>*® While weight gain during the
pandemic may seem trivial, research has shown that small changes
in weight on vacations or during the holidays can lead to substantial

17.18 |t is therefore likely that

and permanent weight gain over time.
weight gain during the pandemic may be lasting and may accelerate

the rise of obesity in America. COVID-19 has further highlighted

the critical need to treat obesity as individuals with obesity are at
higher risk for COVID-19-related morbidity and mortality.'%?°
Weight loss of 5%-10% among patients with obesity has been
shown to be sufficient for clinically significant improvements in
health.22?2 Further research is needed to ascertain if this amount of
weight loss could reduce the risk of severe disease from COVID-19.
However, obesity is a disease with serious consequences, as has
been highlighted by the pandemic. Treating obesity, including pre-
scribing antiobesity pharmacotherapy for those who qualify, should
be a priority amongst clinicians as a powerful lever to decrease
morbidity and all-cause mortality related to obesity and the scores
of weight-related comorbidities.
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