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ypertension affects almost half of US adults, and
blood pressure (BP) control is a national public
health priority.1 The coronavirus disease 2019
(COVID-19) pandemic has disrupted both daily life and
routine medical care, including the treatment of chronic
diseases such as hypertension. Given the unknown
impact of the pandemic on BP, this study investigated
changes in BP during the pandemic among participants
in a US employer-sponsored wellness program.
This longitudinal study included employees and their
spouses/partners, from all 50 states and the District of
Columbia, participating in an annual employer-sponsored
wellness program operated by Quest Diagnostics. Participants were required to have BP measured by trained personnel in all 3 years analyzed (2018–2020). The annual
BP changes for 2019 versus 2018, January to March
2020 versus 2019, and April to December 2020 versus 2019 were estimated for comparisons between prepandemic (January 2019–March 2020) and pandemic
(April–December 2020) periods. Most US jurisdictions
put in place COVID-19 stay-at-home orders between
mid-March and the start of April 2020, thus establishing prepandemic and pandemic time periods. The mixed
model for repeated measures was fitted to assess the
adjusted effects of time (pandemic versus prepandemic),
sex, and age on changes in BP. Data analyses were performed using SAS Studio 3.6 on SAS version 9.4.
This study followed the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
guidelines for reporting cross-sectional studies2 and was
deemed exempt by the Western Institutional Review
Board in accordance with 45 CFR §160 and §164.

Inquiries for data and collaboration inquiries may be
directed to healthtrends@questdiagnostics.com or to
harvey.w.kaufman@questdiagnostics.com.
Of 533 645 potential participants in 2018, after
applying data exclusions, 464 585 (87%) study participants remained for evaluation with valid data for each
of the 3 calendar years analyzed. The cohort included
53.5% women, with a mean (SD) age of 45.7 (11.1)
years in 2018.
Changes from the preceding year in both systolic and
diastolic BP showed no differences between 2019 and
January to March 2020 (P=0.8 for systolic and P=0.3
for diastolic BP; Figure). In contrast, annual BP increase
was significantly higher in April to December 2020 than
2019 (P<0.0001 for systolic and diastolic BP). During the pandemic period, mean changes each month,
compared with the previous year, ranged from 1.10 to
2.50 mm Hg for systolic BP and 0.14 to 0.53 mm Hg
for diastolic BP; systolic and diastolic BP increases held
true for men and women and across age groups; larger
increases were seen in women for both systolic and
diastolic BP, in older participants for systolic BP, and in
younger participants for diastolic BP (all P<0.0001).
Participants were next categorized as outlined in
the 2017 American BP guidelines (normal, elevated,
stage 1 hypertension, and stage 2 hypertension). In
the 15-month prepandemic period, compared with the
previous year, participant recategorization to a higher
versus lower BP category was equivalent (chi-square
test, P=0.1; 2019: 24.4% higher/23.6% lower; January–March 2020: 24.9% higher/23.8% lower). In April
to December 2020, compared with the prepandemic
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Figure. Blood pressure changes during the COVID-19 pandemic.
Mean changes (with 95% CIs) in systolic and diastolic blood pressure (mm Hg) from the preceding year, by most recent month of participation,
among all participants (A and B) and categorized by time period, age group, and sex (C, women; D, men). P<0.0001 for comparisons of annual
changes in systolic blood pressure (mm Hg) between 2019/2018 and April to December 2020/2019 (larger), women (larger), and men,
younger and older (larger), respectively; estimate of each of time period, sex, and age group in multivariate mixed model while adjusting for the
other 2 factors. P=0.8 for comparisons of changes in systolic blood pressure (mm Hg) between 2019/2018 and January to March 2020/2019.
P<0.0001 for comparisons of annual changes in diastolic blood pressure (mm Hg) between 2019/2018 and April to December 2020/2019
(larger), women (larger), and men, younger (larger) and older, respectively; estimate of each of time period, sex, and age group in multivariate
mixed model while adjusting for the other 2 factors. P=0.3 for comparisons of changes in diastolic blood pressure (mm Hg) between 2019/2018
and January to March 2020/2019.

period, a greater proportion of participants were upcategorized (26.8%) than downcategorized (22.0%; chisquare test, P<0.0001).
Weight gain was not the apparent reason for the
observed rise in BP during the pandemic, because an
average reduction in weight in men was seen in the pan2
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demic period (–0.2 ± 12.4 lb) and the increase in weight
of women (0.6 ± 12.2 lb) was the same as the prepandemic period, in 400 067 (86%) participants with weight
data in all 3 years.
Small population-level increases in BP are associated
with increased long-term incidence of major adverse
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cardiovascular events. For example, a 2-mm Hg higher
systolic BP is associated with significant increases in
mortality from stroke and ischemic heart disease among
middle-aged adults.3 Thus, the increase in systolic BP
among US adults during the COVID-19 pandemic could
signal a forthcoming increase in incident cardiovascular
disease mortality. Reasons for pandemic-associated BP
elevations are likely multifactorial, and although weight
gain was not the reason, other possible reasons could
include increased alcohol consumption, less physical
activity, emotional stress, and less ongoing medical care
(including reduced medication adherence).4 The finding
of greater BP increases in women, compared with men,
provides more evidence of the outsized burden that pandemics place on women.5 Although the current cohort is
large and includes adults, primarily of middle age, from
all 50 states, whether it serves as a representative of US
adults is unknown.
Continued surveillance of BP among US adults after
the pandemic is needed to assess the permanence of
the increases noted here. Public health interventions
reinforcing the need to address chronic medical problems, even during a pandemic, remain crucial.

