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Quasi-experimental study designs can inform pandemic effects on nutrition
and weight gain in pregnancy
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The coronavirus disease 2019 (COVID-19) pandemic dramatically
changed eating behaviors and physical activity, particularly in the spring
and summer of 2020 when international lockdowns were enforced, and
many people only left their homes for essential activities. Further, many
communities experienced long lines and empty shelves at grocery stores
due to panic buying, hoarding, supplier shortages, and social distancing
policies. The first year of the pandemic also caused an estimated 25%
increase in the global prevalence of anxiety and depression, with the
greatest increase among young women [1]. More time at home,
increased anxiety and depression, and reduced access to healthy food are
widely believed to have caused weight gain among many Americans. In
mainstream and social media, this pandemic-related weight gain was
termed “quarantine 15” or “COVID 15” (referring to the number of
pounds people supposedly gained). However, scientific evidence on
whether and how the pandemic affected weight and weight-related be-
haviors among adults in the United States has been limited. Highly se-
lective study samples, study designs that overlook temporal trends, and
reliance on retrospective self-reported data—particularly for a stigma-
tized variable such as weight—have precluded definitive findings.
Recent national survey data suggest variability in how weight among US
adults changed in response to the pandemic, with an overall modest
increase in average body mass index (0.6%) [2]. It has remained un-
known how the pandemic may have affected weight among pregnant
people, for whom excessive or inadequate weight gain are of concern for
the pregnant person and infant [3].

Prior to the pandemic, approximately 48% of people with full-term
singleton pregnancies gained more weight than recommended, and
21% gained less weight than recommended by the Institute of Medicine
[3, 4]. Both excessive and inadequate weight gain during pregnancy
can contribute to adverse outcomes, such as increased rates of gesta-
tional diabetes, hypertensive disorders of pregnancy, cesarean birth,
and small- or large-for-gestational-age infants [3]. In this issue of the
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American Journal of Clinical Nutrition, Nethery et al. [5] presented
convincing evidence from Washington State that the early phase of the
pandemic (March to December, 2020) caused a modest but significant
increase in pregnancy weight gain. No effect on infant birth weight was
observed, underscoring the small increase in pregnancy weight gain
(mean weight gain increased from 12.1 kg to 12.4 kg).

The findings of this study are reassuring for the population at large and
may reflect both the negative (e.g., increased anxiety) [1] and positive
(e.g., increased sleep hours) [2] effects of the early pandemic period on
diet and physical activity. However, in secondary analyses, the in-
vestigators found an almost three-fold increase in pregnancy weight gain
among people >90th percentile for weight gain. That is, the obesogenic
effects of the pandemic may have been largest among pregnant people
who were already gaining weight at a high trajectory. These findings are
concerning given that extremely high weight gain, particularly among
peoplewith ahighprepregnancybodymass index,mayconfer thegreatest
risk in adverse outcomes, such as preterm birth, severe maternal
morbidity, and obesity in later life [3, 6]. We believe that this population
deserves further attention to understand how the pandemic may have
caused increased weight gain and how such pathways could bemitigated.

A distinguishing strength of the report by Nethery et al. [5] is the
thoughtful use of quasi-experimental methods. Other researchers interested
in the effect of the pandemic or other population-level shocks on nutrition
and weight may benefit from reading this paper as an example and
considering such methods in their research. As described by the authors,
interrupted time series analysis is a powerful quasi-experimental method
that uses segmented regression to estimate how a shock (e.g., an event or an
intervention) “interrupted” an underlying trend in an outcome [7]. A major
advantage of this approach over traditional regression-based analyses is that
it establishes underlying trends. As noted in this report, average pregnancy
weight gain (absolute and z-score) decreased before the pandemic started
[5]. Furthermore, there was a seasonal effect on pregnancy weight gain,
served.
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which was accounted for in their interrupted time series models but is often
overlooked in impact evaluations. Researchers interested in studying
pandemic effects may also consider the difference-in-differences method
[8]. In this quasi-experimental design, both the difference in an outcome
between groups and the difference in an outcome between time periods are
used to estimate the impact of a shock. Similar to interrupted time series, this
approach accounts for underlying trends in the outcome that is independent
of the shock. A key assumption of the difference-in-differences method is
that underlying trends in the outcome are the same in the study groups being
compared.

Researchers should bear in mind other strengths and limitations of
the report by Nethery et al. [5]. We believe that it is a strength that the
study was conducted among one-third of all births in a state that
adhered to national recommendations for restrictions to reduce the
spread of COVID-19 during the initial phases of the pandemic.
Additionally, the study population had an overall prepregnancy obesity
prevalence (27%) similar to the average prevalence of prepregnancy
obesity in the United States (29%) [9]. A notable limitation of the study
is that it focused on the first 9 months following widespread lock-
downs. Therefore, most people included in the study were already
pregnant when lockdowns began and differed in their time exposed to
the pandemic while pregnant. Furthermore, the implications of these
findings for the impact of less restrictive pandemic policies starting in
2021 remain unknown.

Overall, the report by Nethery et al. [5] is informative about the
effects of the first 9 months of the pandemic on pregnancy weight gain
and infant birth weight, which were previously unknown. The study
also serves as an example of how to conduct research about pandemic
effects on nutrition and weight using quasi-experimental approaches.
Going forward, we hope this study spurs additional research that ex-
amines the ongoing effects of the pandemic on diet, physical activity,
and weight gain during pregnancy and ways that pregnant people can
be supported in achieving their weight gain goals.
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