Corrected March 20, 2024—see https://doi.org/10.1123/jpah.2024-0200

Journal of Physical Activity and Health, 2024, 21, 536-540
https://doi.org/10.1123/jpah.2023-0654
© 2024 Human Kinetics, Inc.

|
Human Kinetics @

COMMENTARY

No or Low Moderate-to-Vigorous Physical Activity:
Focusing on the Least Active as an Additional Approach
for Physical Activity Surveillance

Raphael H.O. Araujo,"? André O. Werneck,® R. Glenn Weaver,* Rafael M. Tassitano,’
Célia L. Szwarcwald,® Gilmar M. Jesus,”® Deborah C. Malta,® Javier Brazo-Sayavera,'®

Grégore I. Mielke,” Mark S. Tremblay,'"'>'® and Danilo R.P. Silva'*'®

1Graduation Program in Health Sciences, Londrina State University (UEL), Londrina, Brazil; 23chool of Public Health, The University of Queensland, Brisbane, Australia;
3Deparlment of Nutrition, Center for Epidemiological Research in Nutrition and Health, School of Public Health, Universidade de Sao Paulo (USP), Sao Paulo, Brazil;
“Arnold School of Public Health, University of South Carolina, Columbia, SC, USA; 5Depar1ment of Kinesiology and Community Health, University of lllinois
at Urbana-Champaign, Champaign, IL, USA; €Instituto de Comunicag&o e Informac&o Cientifica e Tecnoldgica em Satde (ICICT), Fundagéo Oswaldo Cruz (Fiocruz),
Rio de Janeiro, Brazil; 7Depar’(ment of Health, State University of Feira de Santana (UEFS), Feira de Santana, BA, Brazil; 8public Health Post-Graduate Program,
State University of Feira de Santana, Feira de Santana, Brazil; °Programa de Pds-graduagdo em Saude Publica, Faculdade de Medicina, Universidade Federal
de Minas Gerais, Belo Horizonte, Brazil; 10Department of Sports and Computer Science, Universidad Pablo de Olavide (UPQO), Seville, Spain; 11Healthy Active Living
and Obesity Research Group, Children’s Hospital of Eastern Ontario Research Institute, Ottawa, ON, Canada; 12Department of Pediatrics, University of Ottawa,
Ottawa, ON, Canada; "®*Department of Health Sciences, Carleton University, Ottawa, ON, Canada; "*Department of Physical Education,
Federal University of Sergipe (UFS), Sao Cristévao, Brazil; 15Facul'ty of Health Sciences, Universidad Auténoma de Chile, Providencia, Chile

Physical activity (PA) is a well-established protective factor
for several negative health outcomes, which include aspects related
to physical, mental, and social health, and have been reported
among different subgroups.! Accordingly, guidelines have been
developed to inform different population subgroups (eg, children,
adolescents, and adults) on an adequate amount of PA for health
benefits.! For instance, 2020 World Health Organization (WHO)
guidelines recommend that adults achieve at least 150 minutes per
week of moderate-intensity PA or at least 75 minutes of vigorous-
intensity PA per week, or an equivalent combination of moderate-
to-vigorous PA (MVPA).! For children and adolescents (5-17 y),
WHO guidelines recommend a daily average of 60 minutes of
MVPA.! Studies have sought to identify the global prevalence
across the lifespan who achieve these guidelines and alarmingly
found the prevalence of not meeting the WHO guidelines was
27.5% among adults and 81.0% among adolescents.>3 Although
the information from these publications is useful in identifying
those meeting and not meeting desired targets, it provides no
insight into those with no or low MVPA.

Previous studies have demonstrated that the association
between MVPA and health outcomes tends to be curvilinear, with
important increasing benefits of more MVPA among those who have
no or low MVPA .4 For instance, in a cohort with 416,175 adults
>20 years (mean follow-up of 8.05 [4.21] y), Wen et al’ observed
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that when compared with the inactive group (<3.75 metabolic
equivalent-h/wk), those with low-volume leisure-time PA (3.75-
7.49 metabolic equivalent-h/wk, average of 15 min/d) reduced their
risk of mortality by 14%, followed by a reduction of 4% for each
additional 15 minutes per day, until reaching a plateau around
100 minutes per day (interactions were not observed between the
covariates used, such as age). Similarly, studies with adolescents
showed that when compared with accumulating O to 14 minutes per
day of MVPA, reaching at least 15 to 29, 30 to 59, and =260 minutes
per day of MVPA reduced the probability of low high-density
lipoprotein and elevated triglycerides®; and, when compared with
no MVPA, there was observed a reduction of 50% and 63% in the
probability for hypertension at 30 and 60 minutes per day of MVPA,
respectively.” Also, McMahon et al'® found that compared with
those who reported O to 3 days of at least 60 minutes per day of
MVPA during the past 2 weeks, adolescents who reported 4 to 7 and
8 to 14 days presented lower depression and anxiety scores, as well
as higher scores of well-being. Therefore, increasing MVPA for
those with no or low MVPA is an important issue that deserves
attention from a population-level point of view, and using only the
official guideline to code the participants as active/inactive could
hide significant information concerning population PA levels.

In addition, there may be important differences between groups
in the prevalence of practicing some MVPA even when there are no
differences between these same groups in the prevalence of PA
guideline achievement. To illustrate this, we used data from the
Global School-based Student Health Survey (GSHS) from Latin
American countries (Table 1).!" We observed that the prevalence of
meeting PA guidelines among adolescents was similar in Argentina,
The Bahamas, and Barbados (16.5%, 15.1%, and 18.6%, respec-
tively); however, when we look at the prevalence of those with no or
low MVPA (0 d/wk with at least 60 min/d of MVPA), a greater
difference is noticed (17.2% in Argentina, 31.8% in The Bahamas,
and 29.9% in Barbados). Thus, it is plausible that despite a similar
percentage of those who meet PA guidelines, Argentina might
provide better opportunities and access for youth PA than The
Bahamas and Barbados.
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No or Low MVPA

Table 1 Prevalence of 0 and 7 Days per Week of at Least 60 Minutes per Day

of MVPA Among Adolescents

0 d/wk of at least
60 min/d of MVPA

(95% CI)

7 d/wk of at least
60 min/d of MVPA

(95% ClI)

Survey
Country year
Anguilla 2016
Antigua and Barbuda 2009
Argentina 2018
The Bahamas 2013
Barbados 2011
Belize 2011
Bolivia 2018
British Virgin Islands 2009
Cayman Islands 2007
Chile 2013
Costa Rica 2009
Curacao 2015
Dominica 2009
Dominican Republic 2016
El Salvador 2013
Grenada 2008
Guatemala 2015
Guyana 2010
Honduras 2012
Jamaica 2017
Panama 2018
Paraguay 2017
Peru 2010
St. Kitts and Nevis 2011
St. Lucia 2018
St. Vincent and the Grenadines 2018
Suriname 2016
Trinidad and Tobago 2017
Uruguay 2012

27.1 (24.1-30.5)
30.0 (28.0-33.8)
17.2 (17.2-18.5)
31.8 (28.8-34.1)
29.9 (26.9-31.8)
31.7 (29.7-33.8)
25.5 (24.5-26.6)
31.9 (28.9-33.5)
22.2 (20.2-25.0)
17.7 (15.7-19.6)
18.7 (16.7-19.8)
32.2 (30.2-33.9)
35.7 (32.7-37.6)
33.2 (30.2-36.2)
30.6 (28.6-33.2)
38.9 (35.9-41.4)
30.5 (27.5-33.1)
40.4 (38.4-42.7)
29.3 (27.3-31.9)
29.9 (26.9-31.7)
23.0 (22.0-25.3)
22.7 (20.7-23.8)
18.9 (16.9-19.8)
32.1 (30.1-34.8)
29.5 (27.5-31.9)
31.4 (29.4-33.8)
34.2 (32.2-36.5)
26.1 (25.1-28.6)
20.8 (19.4-22.2)

19.3 (16.6-22.3)
22.7 (20.1-25.4)
16.5 (15.9-17.1)
15.1 (13.0-17.4)
18.6 (16.7-20.8)
21.2 (19.4-23.1)
11.4 (10.7-12.2)
18.0 (16.2-20.0)
14.8 (12.9-17.0)
13.9 (12.3-15.7)
18.5 (17.0-20.0)
11.8 (10.6-13.2)
162 (14.4-18.2)
12.6 (10.6-14.8)
12.9 (11.4-14.6)
15.2 (13.3-17.3)
10.6 (9.0-12.5)
15.6 (14.1-17.2)
15.7 (14.0-17.6)
23.7 (21.5-26.2)
14.8 (13.5-16.2)
16.7 (15.4-18.1)
15.3 (14.0-16.7)
18.6 (16.7-20.7)
21.3 (19.4-23.3)
18.5 (16.7-20.4)
19.0 (17.3-20.8)
20.3 (18.8-22.0)
15.7 (14.4-17.0)

Abbreviation: MVPA, moderate-to-vigorous physical activity. Note: Global School-based Student Health Survey from Latin

American countries.

The use of different thresholds to monitor PA could also
influence interpretations of related correlates. For instance, beyond
the use of PA guidelines as a cutoff in PA surveillance, a country
interested in using an additional cutoff to identify those with no or
low MVPA could find 4 possible scenarios. Figure 1 presents an
example of possible scenarios considering differences in PA levels
between boys and girls, each providing different information for
action(s). Cell A presents the worst scenario, where the difference
occurs in both guideline adherence and no or low MVPA. This
scenario indicates that a subgroup is more universally struggling
with achieving adequate MVPA. Cell B presents a scenario where
there is no difference in the prevalence of guideline adherence, but
there is a difference between subgroups with no or low MVPA.
This scenario indicates that although reaching the recommenda-
tions could happen similarly among the subgroups, other inequal-
ities appear at the low end of MVPA that may signal differences in
access/opportunities to PA or failure in influencing the least active
groups with the current strategies. Cell C presents a scenario where

/Difference between
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Figure 1 — Possible scenarios for analysis aiming to identify
differences between boys and girls concerning “no or low MVPA” and
guideline adherence. MVPA indicates moderate-to-vigorous physical
activity.
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there is a difference in guideline adherence but not for those with no
or low MVPA, which could indicate that the subgroups have
similar access/opportunities to PA practice, such as in cases of a
larger coverage of PA for the entire population, but that the overall
impetus for PA falls short of meeting the guidelines. Finally, cell D
presents a more equitable scenario, where there is no difference in
any threshold used, suggesting broader equality of access and
opportunity. In any scenario, the same correlate may present
different associations according to the cutoff used and, conse-
quently, result in different interpretations and resultant strategies.

Finally, although there were investigations already employing
an approach to identify those with lower PA levels,'?!3 studies on
the prevalence and/or correlates of PA have focused on those who
meet the PA guidelines.?3!4 Thus, we seek to initiate a discussion
on the use of “no or low MVPA” as a complementary approach to
PA surveillance, which is in line with the premise of the 2020
WHO PA and sedentary behavior guidelines that “every movement
counts.” We hypothesize that analyses of no or low MVPA can
present a more comprehensive view of the most unfavored/disad-
vantaged groups concerning PA practice, adding a complementary
insight into PA surveillance between and within different popula-
tions. Furthermore, countries could target and monitor not only
increasing the prevalence of PA, but also reducing no or low
MVPA, nudging toward the PA guidelines.

Concept and Application

A cutoff based on no or low MVPA will code people into at least
2 groups, those with no or low MVPA and those with some MVPA.
In operational terms, no or low MVPA should be considered as the
lowest possible amount of MVPA for an assessment method;
therefore, this approach would not need to have a standard way
of classification and interpretation. For example, among adults,
several studies have used self-reported questionnaires, such as the
International Physical Activity Questionnaire (IPAQ) and the
Global Physical Activity Questionnaire (GPAQ).!>1¢ These ques-
tionnaires assess MVPA considering the time spent in each PA
domain (ie, work, transport, household, and leisure), where overall
MVPA is calculated as the sum of the time spent in each domain
assessed. Both GPAQ and IPAQ ask to report activities with at least
10 minutes continuous duration; therefore, in these cases, the no or
low MVPA approach might be applied to code those who reported
not having performed MVPA as no/low MVPA. Among adoles-
cents, international surveys (eg, GSHS, Health Behaviour in
School-aged Children—HBSC) tend to assess the weekly fre-
quency of days with at least 60 minutes of MVPA, with possible
answers ranging from O to 7 days in the past week. In this case, it is
not possible to identify adolescents with O minutes of MVPA per
week. However, aiming to identify those with no or low MVPA
versus some MVPA, the use of a cutoff of less than 1 day per week
of 60 minutes per day of MVPA might be considered.

The concept of no or low MVPA can also be applied to
investigating the PA domains separately, as well as different types
of PA. For instance, as both IPAQ and GPAQ use questions that
allow an estimate of the time spent in MVPA during leisure time, the
approach could be used to determine the prevalence of those with no
or low leisure-time PA and help identify specific population groups
that should be the target of leisure-related public policies. Further-
more, considering that PA guidelines also recommend specific
activities—such as those related to muscle and bone strengthening
—investigating these activities from an access/opportunity perspec-
tive could identify scenarios concerning subgroups systematically

unfavored/disadvantaged (eg, racialized communities and people
with lower educational levels).!” This could result in a call for public
policies promoting types of PA that often are related to private
structures (eg, gyms). The approach based on no or low MVPA could
also indicate that without reducing social inequality, physical inac-
tivity reduction would be more difficult to achieve.

Given that many countries assess PA in their national health
surveys using methodologies that can be harmonized, the no or low
MVPA approach could also be used as an additional approach in
global PA surveillance. For instance, for adults, the STEPS
(STEPwise approach to noncommunicable diseases risk factor
surveillance) uses GPAQ to assess information on PA. Data from
STEPS were previously used to estimate the global prevalence of
PA and are available from the WHO website by formal request.'8
For adolescents, both GSHS and HBSC (nationally representative
school-based health surveys) assess PA among adolescents by the
use of a question about the number of days per week with at least
60 minutes per day of MVPA. Similar to STEPS, these data were
used for estimating PA among adolescents and data are available on
their respective websites.!8:1

Although global PA surveillance has been carried out pre-
dominantly by self-report questionnaires, it is important to high-
light that the no or low MVPA approach could be also applied with
device-based methods, such as accelerometers. However, consid-
ering that O minutes of MVPA per week would be very rare,
specific procedures should be developed to identify thresholds for
low MVPA, which could be done, for example, from the distribu-
tion of PA in specific populations and through the combination
with self-report methods to identify the domains and types of PA.

Advantages of No or Low MVPA Approach
in the Investigation of Social Inequalities

Although several studies have reported inequalities in PA, such as
between gender and socioeconomic status, when research reports
that men are more active than women or that those with higher
socioeconomic levels are more active than those with lower
socioeconomic levels in leisure-time PA, the results tend to reflect
the relative or absolute difference based on the prevalence of those
who reach/do not reach the PA guidelines. Using only this thresh-
old can hide important information at the root of the inequalities, as
people with higher social vulnerability tend to have less access to
PA lessons and facilities. Therefore, the inequalities can be even
higher when thresholds are more sensitive for identifying those
with no or low MVPA, especially for domains such as leisure time.

Using data from the Brazilian National Health Survey for
adults (=18-64 y old), we illustrated a situation of inequalities that
can be hidden when only the threshold of 150 minutes per week of
leisure-time PA is used. Table 2 shows the prevalence of adults
who fail to achieve at least 150 minutes per week of leisure-time PA
according to ethnicity (White, Black, and Brown). We observed
that Black and Brown people were more likely to not achieve at
least 150 minutes per week of leisure-time PA than White people
but with minor differences between the groups. However, larger
differences between groups (Black vs White; Brown vs White)
were observed when no or low leisure-time PA was the outcome.
When examined by educational level, we observed that those with
no formal education were less likely to achieve at least 150 minutes
per week of leisure-time PA than their peers at higher educational
levels, with a larger difference compared with those with complete
college or more (32.6 percentage points). Like ethnicity, we
observed greater differences when no or low MVPA was used
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Table 2 Prevalence of Moderate-to-Vigorous LTPA Among Brazilian Adults According to Ethnicity and

Educational Level

No/low moderate-to-vigorous LTPA

% (95% Cl)

PR (95% CI)

<150 min/wk of moderate-to-vigorous

% (95% Cl)

PR (95% CI)

Ethnicity
White
Black
Brown
Educational level
No formal education
Less than secondary
Complete secondary
Complete college or more

52.7 (51.0-53.3)
59.3 (57.3-61.2)
59.4 (58.4-60.4)

80.0 (77.3-82.5)
68.3 (67.3-69.3)
51.6 (50.4-52.7)
35.8 (34.3-37.4)

Ref
1.13 (1.09-1.18)
1.13 (1.10-1.17)

Ref
0.85 (0.82-0.89)
0.64 (0.62-0.67)
0.45 (0.42-0.47)

68.9 (67.9-70.0)
72.0 (70.2-73.8)
72.7 (71.8-73.6)

87.4 (85.0-89.4)
80.6 (79.7-81.4)
67.5 (66.3-68.5)
54.8 (53.2-56.4)

Ref
1.04 (1.01-1.07)
1.05 (1.03-1.07)

Ref
0.92 (0.90-0.95)
0.77 (0.75-0.80)
0.63 (0.60-0.65)

Abbreviations: CI, confidence interval; LTPA, leisure-time physical activity; PR, prevalence ratio; Ref, reference. Note: Brazilian National Health Survey for adults

(=18-64 y old), 2019.

(44.2 percentage points). The difference in no or low MVPA could
be worse than the difference in achieving at least 150 minutes per
week of leisure-time PA and maybe a more sensitive indicator of
access/opportunities to PA practice. Differences in achieving at
least 150 minutes per week of PA during leisure time can reflect
alternate differences that occur in the access/opportunities to be
active. Thus, studies might consider using both thresholds to
identify what is behind inequalities in access/opportunities to
PA practice as well as proposing ways to overcome them.

In contrast, other possible scenarios could show a large differ-
ence in the prevalence of meeting the PA guidelines but with little or
no difference in no or low MVPA. For instance, using data from
HBSC from Canadian adolescents, we observed that boys and girls
present a similar prevalence of less than 1 day per week with
60 minutes per day or more of MVPA (boys: 3.8% vs girls: 4.9%),
while greater differences were noticed in failing to achieve the PA
guidelines (boys: 71.3% vs girls: 83.0%). This example would
indicate a large general coverage of PA opportunities for both boys
and girls, and the focus of health policies should be on promoting a
higher amount of MVPA for those who have access to PA oppor-
tunities but are not achieving the international guidelines (ie, girls).

Limitations

Despite the advantages of using no or low MVPA as an additional
way of PA surveillance, some limitations need to be considered.
First, some population subgroups could present no or low MVPA
due to medical restrictions. In this case, to do some MVPA could be
not a question of choice or access/opportunities. Second, in
countries with a high prevalence of some MVPA (eg, >90%), this
approach would suffer from a ceiling effect. Thus, additional
research about other approaches that seek to identify those less
favored based on the specific countries” MVPA frequency and
distribution could be welcome. Third, as the threshold to identify
no or low MVPA is not established, the use of the lowest possible
amount of MVPA could limit comparisons between different
assessment methods. Fourth, although we have raised hypotheses
that no or low MVPA could be explained, at least partially, by the
lack of access/opportunities for PA practice, surveillance systems
could benefit from including questions about perceived access to
PA. Fifth, further studies could deepen the investigation on no or

low MVPA seeking to analyze the role of individual determinants
(eg, motivation to PA practice), as well as to identify if these factors
differ between countries/regions.

Conclusions

Facing the global burden of noncommunicable chronic disease,
WHO launched an action plan with the goal of reducing physical
inactivity by 15% by 2030.2° In addition, to monitor the progress
of countries, several studies have sought to identify trends in PA/
physical inactivity.>* However, when thresholds based solely on
PA guidelines are used to code the participants, small increases in
PA might not be noticed. Thus, we recommend the use of no or low
MVPA as an additional tool in PA surveillance, which might help
present a more comprehensive view of progress in improving the
coverage of PA, especially in countries/regions with lower coverage.
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