European Journal of Clinical Nutrition (2021) 75:1416-1417
https://doi.org/10.1038/541430-021-00954-x

COMMENT

Lockdown induced change in energy balance
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The recent Covid-19 pandemic caused countries worldwide
to implement measures affecting inhabitants’ freedom
including a ban on travel and gatherings, instructions to
work from home, and a lockdown of restaurants and non-
food shops. Consequently, there were important changes in
lifestyle with regard to both, dietary habits and physical
activity. Publications on lockdown induced changes in
dietary habits, physical activity, and energy balance are
available and show significant differences from pre-Covid
values.

A review of 23 studies concluded that lockdown resulted
in weight gain [1], predominantly from increased screen
time and television viewing, associated with an increase in
the consumption of comfort foods. A more recent review of
41 studies, reporting the impact of confinement on body
mass, confirmed this observation [2]. The latter study of
Khan et al. [2] covered a large number of nearly 500,000
participants from more than 35 countries. Weight gain
occurred more in participants who were already overweight
or obese [2]. A longitudinal study in 727 subjects in the US,
during lockdown from April/May to September/October
2020, observed a mean body mass increase of 0.62 kg [3].
The authors speculate that, although the lockdown period
was short-lived, it placed people at greater risk of longer-
term weight gain.

An issue with the data so far is that they were based on
self-report through online surveys, which can introduce
bias. Moreover, possible causes as changes in dietary habits
or changes in physical activity cannot be disentangled.
Previously, longitudinal observations, based upon precise
measures of body mass, showed a fairly stable body mass,
with a mean annual value of 58.4 kg during the 4 years
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before the lockdown, while seasonal variation in body mass
was fully explained by seasonal variation in physical
activity [4]. Continuation of these measurements during the
lockdown, which included for the subject of study mainly a
reduction of physical activity, shows an unpreceded
increase in mean body mass, to a mean value of 59.2 kg. In
addition, the annual cycle of daily measured body mass
shows a higher minimum and maximum during the last
year of observation, with the continuous lockdown
restrictions starting in early 2020 in the country of resi-
dence of the subject (Fig. 1). This is likely caused by
reduced physical activity due to restrictions on travel, and
cycling to work, while meeting online and working from
home, while energy intake remained the same, resulting in
a positive energy balance. The increase in body mass is
comparable to the mean increase observed in other large-
scale online studies.

The question is how to address the lockdown related
increase in body mass, when Covid-19 restrictions are lif-
ted? As suggested before, physical activity is rather a
function than a determinant of energy balance [5]. The most
effective measures to get rid of the gained weight are dietary
strategies in order to reduce energy intake [6], despite the
fact that the lockdown associated positive energy balance
was likely to be related to a reduction of activity-induced
energy expenditure.

In a recent systematic review on weight loss and weight
control, the most frequently reported dietary strategies for
weight loss were: having healthy foods available at home,
regular breakfast intake and increasing vegetable con-
sumption [6]. An increase in physical activity will facilitate
subsequent maintenance of diet-induced weight loss [6].
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Fig. 1 Monthly measures of body mass (kg) from April 1997 to
April 2021 in one subject. J denotes January; the continuous line
denotes the mean body mass value over 4 years before lockdown
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