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The 24-h movement guidelines improved upon decades of single-
behavior recommendations by providing guidance for all three
behaviors (physical activity [PA], sedentary time, and sleep) that
occur within the 24-h day [1]. This multi-behavior approach gained
attention during the COVID-19 pandemic as daily routines were
drastically disrupted [2]. Many were less active, had more
sedentary time and light physical activity, and more sleep (though
of varying amounts) [2]. The pandemic-mediated shift in move-
ment patterns experienced by a vast segment of the population
mirrors the typical change in pregnancy; PA gradually declines,
with impacts to sedentary time and sleep.
These changes are recently documented by Dieberger et al. [3].

who conducted a 24-h movement behaviors assessment in
pregnancy, moreover in mothers living with obesity. In this secondary
data analysis of a multi-country randomized control trial, the group
evaluated the relationship between moderate-to-vigorous PA (MVPA)
and sedentary time shifts in pregnancy and infant health outcomes.
Higher average and less reduction in MVPA across pregnancy were
related to lower neonatal adiposity in male infants and an unexpected
discovery that higher average sedentary time across pregnancy was
related to lower cord blood C-peptide in female infants [3]. These
findings extended past literature by examining a sex difference in the
impact of changing maternal physical activity and sedentary time [4],
as this result was found for male adiposity, but not females.
It is exciting to see the translation of 24-h movement behavior

research to obstetrics. Given the potential for inadequate PA,
sedentary time, and sleep in pregnancy to have life-long effects on
the mother and child, the field should advance investigations in
three emerging areas: combining innovative and collaborative
measurements of PA, enacting a multi-behavior approach to
interventions targeting improvements in maternal and neonatal
health, and engaging with pregnant individuals; the end-users.
First, perinatal researchers are encouraged to collaborate with

physical activity and sleep experts to further explore novel metrics of
movement behaviors across pregnancy and postpartum. A key
strength of Dieberger was leveraging an existing cohort with device-
based measures across pregnancy, but a limitation was their small
sample size for clinical measurements. Like existing databases for
children [5], the curation of opportunities to combine device-based
24-h movement with robust clinical measures across the perinatal
period and across studies will allow detailed exploration of
movement behaviors and health outcomes in maternal-infant
dyads. Combined databases and repositories may prompt explora-
tion of emerging findings in general adult literature, such as
quantifying the health-derived benefits of shorter bouts of moderate
PA or even MVPA or vigorous PA (e.g., vigorous intermittent lifestyle
PA) [6], and steps via varying devices [7]. Such investigations would

help to inform the optimal pattern and amounts of maternal
movement behaviors supportive of optimal pregnancy outcomes
such as reduced risk of gestational diabetes, excess gestational
weight gain, and postpartum weight retention. These efforts would
also help to yield actionable PA, sedentary time, and sleep targets
through relatable metrics and eventually, trimester-specific
guidelines.
Second, applying a full 24-h movement approach to behavioral

interventions in pregnancy may improve upon interventions that
focus on only a single behavior and yields minor improvements to
PA [7]. Dieberger and colleagues addressed PA and sedentary time
in a multi-behavior fashion but did not capture sleep, a critical
behavior across pregnancy and within the 24-hour day. Incorporat-
ing additional support to reduce sedentary time and enhance sleep
may improve maternal health and set the stage for adoption of
healthy movement behaviors in the child [8]. Indeed, we caution an
interpretation of the current data; that higher sedentary time across
pregnancy was beneficial to child health, as others have found
opposite results for maternal health [9]. These results in combina-
tion with approaches such as compositional data analysis, a method
that represents substitution of one behavior for another, in the 24-
hour day, may help develop a 24-hour movement program [9].
There is currently no “24-h movement” intervention (i.e., changing
all three movement behaviors) per se yet in pregnancy, but the field
awaits this approach in any population.
Finally, harnessing opportunities such as the updated Dietary

Reference Intakes for Energy (DRI) [10] and related reports are prime
moments to engage with end-users to convey a relatable message
about being active throughout pregnancy and enacting change. The
revised DRIs are adjusted for the level of PA (range from inactive to
very active) and promise to inform energy intake (relative to activity
level) prescriptions for appropriate weight gain in each body mass
index for individuals who are pregnant [10]. A shortcoming of the
DRI is lack of guidance for estimating PA level in pregnant
individuals. Obstetrics lacks a compendium of PA, which makes
the link between PA, energy expenditure, and health (e.g., weight
regulation) difficult to quantify. Creation of such compendium is a
clear future direction for researchers. Moreover, the release of these
public health recommendations is an important moment to involve
interested parties (e.g., individuals who are pregnant, medical
personnel, and public health practitioners) in a conversation on PA
during pregnancy. These conversations may begin with uncovering
effective implementation strategies to adopt and maintain use of
the DRIs in practice, and progress to discussing multi-level supports
for all pregnant individuals to be active and sleep well.
Through collaborative and modern PA assessment, a 24-h

approach, and translational efforts, we may begin to move
towards real-world recommendations for 24-h movement beha-
viors. Dieberger et al. [3]. provides a call to action, and it is up to
pregnancy, physical activity, and sleep researchers to come
together for maternal and child health.
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