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Introduction

Efforts to slow the transmission of COVID-19 through stay-at-home mandates and shutdown of
public places may have led to weight gain and increased rates of obesity. A recent survey1 found that
60% of adults reported gaining a mean of 5.6 kg in bodyweight, whereas a meta-analysis2 suggested
smaller weight gains, at 1.57 kg. Such inconsistent findings may be owing to small samples, self-
report, and/or cross-sectional designs. We sought to examine changes in weight and body mass
index (BMI; calculated as weight in kilograms divided by height in meters squared) associated with
the COVID-19 shutdown using objective weight measures from electronic medical records (EMR) in a
large sample of more than 100 000 adults and a within-individual design comparing changes during
the year after the COVID-19 shutdown relative to a control period prior to COVID-19.

Methods

This cohort study was approved by the University of Pittsburgh Medical Center (UPMC) Quality
Improvement Review Committee and Institutional Review Board as an exempt protocol, and all data
were deidentified. This study followed the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline for cohort studies.

Using data from the UPMC EMR system, we determined mean changes in weight and BMI in
adults who had at least 2 BMI measures at ambulatory visits during both the year after the shutdown
(March 16, 2020, to November 12, 2021) and the year immediately prior to the shutdown (January 1,
2018, to March 15, 2020). We also report a sensitivity analysis using only in-person weight measures.
We compared the proportion with clinically significant changes in weight,3 defined as at least 5%
change in weight or comparable 2-unit change in BMI, compared with individuals whose weight was
stable, and analyzed differences among important subgroups. More information about participants
and methods is provided in the eMethods in the Supplement. Race and ethnicity were based on
patient self-report, as documented in the EMR. Race consisted of the categories Alaska Native,
American Indian, Asian, Black, Filipino, Indian, Native Hawaiian, Pacific Islander and White. Ethnicity
consisted of Hispanic and non-Hispanic. Race and ethnicity were included because they have been
associated with obesity and the incidence of COVID-19.

Mean changes in weight and BMI during the preshutdown and the postshutdown periods were
computed, and paired t tests were used to compare the changes during the 2 time periods.
McNemar-Bowker tests were used to compare the percentage of patients with clinically significant
changes in weight and BMI during the 2 periods. Given the large sample size and resulting high
statistical power, significance was set at 2-sided P < .0001. All analyses were performed using SAS
statistical software version 9.4 (SAS Institute) and were conducted between November 18 and
December 13, 2021.

Results

We studied 102 889 adults (mean [SD] age, 56.4 [18.2] years; 64% women; 8% Black and 90%
non-Hispanic White; mean [SD] BMI, 30.8 [7.3]). The mean (SD) time between time 0 and time 1
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(preshutdown) was 10.7 (2.5) months and between time 2 and 3 (postshutdown) was 10.6
(2.5) months.

Participants had statistically significant increases in weight during the preshutdown year (mean
change, 0.18 [95% CI, 0.15 to 0.22] kg) and postshutdown year (mean change, 0.22 [95% CI, 0.19 to
0.26] kg), but the difference between the preshutdown and postshutdown changes was not
significant (difference, 0.04 [95% CI, −0.01 to 0.10] kg; P = .11) (Table). The sensitivity analysis
including only patients with all 4 measures assessed in-person found significantly less weight gain in
the postshutdown interval vs preshutdown interval (Table). The percentage of individuals who
remained weight-stable decreased by 2% from the preshutdown to postshutdown periods, whereas
the percentage who either gained or lost 5% increased by approximately 0.7% (Figure). Changes in
weight from preshutdown to postshutdown periods did not differ among subgroups. Results for BMI
were similar (Table).

Discussion

This cohort study found that changes in weight or BMI seen after the COVID-19 shutdown were not
significantly greater than those occurring during the preshutdown period in this large sample of

Table. Weight and BMI Outcomes During Preshutdown and Postshutdown Intervals

Outcome Patients, No.

Preshutdown interval Postshutdown interval
Postshutdown change –
preshutdown changeMean (SD)

Change, mean
(95% CI)

Mean (SD)
Change, mean
(95% CI)Time 0 Time 1 Time 2 Time 3 Mean (95% CI) P valuea

Primary analysis (N = 102 889)b

Body weight, kg 98 308 86.7 (23.0) 86.9 (23.0) 0.18 (0.15 to
0.22)

86.7 (22.9) 87.0 (23.3) 0.22 (0.19 to
0.26)

0.04 (−0.01 to
0.10)

.11

BMI 102 889 30.8 (7.3) 30.9 (7.3) 0.10 (0.08 to
0.11)

30.8 (7.3) 30.9 (7.5) 0.10 (0.09 to
0.11)

0.00 (−0.02 to
0.02)

.84

Sensitivity analysis (n = 83 678)c

Body weight, kg 80 436 86.4 (22.9) 86.7 (22.9) 0.28 (0.25 to
0.32)

86.8 (22.8) 86.9 (23.3) 0.09 (0.05 to
0.13)

−0.20 (−0.25 to
−0.14)

<.001

BMI 83 678 30.6 (7.2) 30.8 (7.2) 0.13 (0.12 to
0.15)

30.8 (7.2) 30.8 (7.4) 0.05 (0.04 to
0.06)

−0.08 (−0.11 to
−0.06)

<.001

Abbreviation: BMI, body mass index (calculated as weight in kilograms divided by height
in meters squared).
a Assessed by paired t test.

b Includes patients with at least 2 BMI measures before and after the shutdown.
c Includes patients with at least 2 BMI measures before and after the shutdown at

in-person visits (telemedicine visits excluded).

Figure. Patients With Clinically Significant Changes in Weight or Body Mass Index (BMI)
During the Preshutdown and Postshutdown Intervals
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Clinical significance was defined as 5% change in
weight and 2-unit change in BMI (calculated as weight
in kilograms divided by height in meters squared).
Assessed using McNemar-Bowker test, weight:
P < .001; BMI: P < .001.
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adults treated in outpatient settings within a health care system. Differences between our results and
prior studies may relate to methodological differences. Many prior studies used self-report and self-
selected participants2 or reported weight gain over short intervals.4 The use of EMR data, a within-
individual design, and the comparison of postshutdown changes with those seen during a similar
period before the COVID-19 shutdown allowed us to evaluate longer-term changes, interpret
changes associated with the shutdown vs changes over time, and to control for key fixed (non–time-
varying) covariates (eg, sex, race).

Limitations of our study include the lack of standardization of measures in the EMR,5 inability to
examine causes of weight change (eg, physical activity, dietary intake), and lack of racial and ethnic
diversity in this sample. However, weight changes did not differ between racial groups, consistent
with prior research.6 Our results may not generalize to all adults, since only individuals who seek
medical care are captured via EMR data. These findings should help to mitigate public health
concerns that COVID-19 shutdown orders led to weight gain in adults.
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