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1. Introduction

For anyone paying attention, this is a disruptive time in science
in general and in health promotion science in particular. Obesity is
the most prevalent nutrition-related health problem around the
globe." The issue of whether, as is commonly thought, obesity is
causative of early mortality” or whether it is only a marker of
risk* has been raised. The lack of substantial and maintained
change in child obesity prevention has been recognized,” and
numerous limitations in our conceptual and methodological
approach to obesity prevention have been identified.” The simple
energy balance biological model upon which most obesity preven-
tion programs have been predicated has been declared invalid,”*
with a multi-etiological model thought to be more appropriate.”

Physical activity (PA) is considered an important health-
related behavior, which may be related to obesity.'’ Higher
levels of PA have been associated with longer life;'' a lower
risk of cardiovascular disease;'? lower levels of several can-
cers,'” stroke,'* and diabetes;'” a higher quality of life;'® bet-
ter mental health;'” higher cognitive functioning;'® and
numerous other positive health outcomes. Thus, if the citizens
of all nations had optimal levels of PA throughout their adult
lives, they would live to be older, healthier, happier, more sen-
tient, make fewer demands on the health care system, and
likely be more productive,'’ a state of affairs desired by many
citizens, their employers, and their governments.

Regular PA is essentially a habit,”’ believed to begin in
childhood. Children tend to have higher levels of PA at
younger ages, but these behaviors decrease as they age.”’
Thus, there has been substantial interest in PA among chil-
dren, even the youngest, to document existing levels and
understand the influences on these levels of activity (posi-
tive and negative).”” Based on this knowledge, interventions
can be designed to promote and maintain optimal levels of
PA throughout childhood and adolescence™** for carryover
into the adult years.

Peer review under responsibility of Shanghai University of Sport.
E-mail address: tbaranow(@bcm.edu

https://doi.org/10.1016/j.jshs.2018.09.011

2. Overview of articles

The 5 articles in the December 2017 issue of the Journal of
Sport and Health Science provide a panoramic portrait of PA
among children in China based on the 2016 Physical Activity
and Fitness in China—The Youth Study. No existing study has
reported on the levels and correlates of PA in children using such
large samples. Large samples are important to have confidence in
the mean values and stability of the relationships detected.

3. Chinese children’s level of PA and fitness

Using a validated 7-day retrospective PA recall (average
minutes of moderate and of vigorous activity per active day and
number of active days in the last 7 days), Fan and Cao”
reported an average of 45.4 min per day among 90,712 primary
(Grades 4—6), junior middle (Grades 7—9), and junior high
(Grades 10—12) school students (9—17 years of age). As found
in other studies, boys (¥ =47.2 min) were somewhat more
active than girls (¥ =43.7 min), and activity decreased from pri-
mary (¥ =49.2 min) to junior middle (¥ =47.7 min) to junior
high schools (¥ =39.9 min). Only about 29.9% of the children
met the national PA guidelines of 60 min/day (or more). As
with the average minutes, a greater proportion of boys
(¥=31.8%) met the recommendation than girls (¥ =28.2%),
and the percentages decreased as grade level advanced.

Fitness (cardiovascular and strength) is primarily a function
of PA among adults, but has a stronger physiologic component
among children.”® Using the 2014 revised Chinese National
Student Physical Fitness Standard battery among 171,991 chil-
dren and adolescents, Zhu et al.”’ reported that only 5.95%
received a cumulative score of excellent and 8.53% received a
no pass rating (i.e., less than minimally acceptable, the lowest
possible category). Paralleling the PA findings, boys
(¥ =8.26%) were more likely to receive an excellent rating
than girls (X =7.51%), but also, surprisingly, more likely
(¥ =8.11%) to receive a no pass rating than girls (¥ =5.45%).
Excellent ratings decreased precipitously with grade (pri-
mary =7.89%; junior middle=3.65%; junior high=2.00%),
and a nonlinear pattern was detected across grades for the
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no pass rating (primary=6.78%; junior middle=11.45%;
junior high =9.32%)).

These first 2 studies, consistent with findings around the
world,”® document that most Chinese children are getting less
activity than specified by guidelines, and, as a result, are not as
physically fit as would be desired. Although it is not clear how
much PA is needed to attain the aforementioned PA levels for
optimal health and productivity, the levels needed to maximize
health benefits tend to be much higher than 60 min of any PA
per day. A recent meta-analysis of 18 meta-analyses”’ of con-
trolled studies of PA (without a dietary change component)
showed that PA had the desired effects on diverse aspects of
body composition, cardiovascular disease risks, and fitness
among overweight and obese children and adolescents. Most
health-related changes, however, were obtained with much
more PA (e.g., > 1500 min per intervention). Such controlled
PA interventions tend not to be conducted with healthy, nor-
mal weight children, so the amount of PA necessary to prevent
obesity is not clearly known.

4. Chinese children’s screen media use and obesity status

Using measured height and weight to calculate body mass
index (BMI) and responses to 3 questions about hours per day
in the last week spent watching television and using mobile
devices and computers, Cai et al.*’ reported on the obesity sta-
tus and percentage of 116,615 children (9—17 years old) meet-
ing screen time recommendations (i.e., <2 h/day).
Approximately 14.4% of the children were overweight and
11.9% were obese, and 36.8% of the children exceeded the 2
h/day or less of screen media use. In contrast with the PA find-
ings, obesity was more prevalent among boys than among girls
in all 3 school grade groups, even after controlling for possibly
confounding factors. Children living in urban areas were more
likely to be obese in all 3 school grade groups. Boys were less
likely to meet the screen media use guideline in primary and
junior middle schools, but not in junior high schools. It was
not reported whether children who met the screen media use
guideline were less likely to be overweight or obese.

These data also reflect global patterns of increasing obesity
and screen media use’' among children and adolescents. A
pooled analysis of 10 studies (among adults) revealed that real-
locating 30 min of sedentary time with 30 min of even light
PA resulted in improvement in waist circumference, fasting
insulin, high-density lipoprotein cholesterol, and all-cause
mortality;*” reallocating 30 min of sedentary time with 30 min
of moderate-to-vigorous PA (MVPA) had even more of the
same health outcomes plus a desirable effect on BMI. Thus,
there would be substantial health benefits to increasing PA
among Chinese children.

5. Determinants of obesity among Chinese students

Increasing PA is usually attempted by identifying malleable
correlates, preferably causal determinants, of PA and designing
programs to change them. Interventions with families have
been a particular interest to increase PA among children. Using
parental responses to a 6-item questionnaire about parental
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support for their child’s PA (encouragement, accompaniment,
financial support, involvement, knowledge sharing, and role
modeling; Cronbach o =0.82), Liu et al.* reported on the rela-
tionship of parental support to the level of PA among 81,857
school-aged children using structural equation modeling.
Although the Cronbach o indicated these items were not inde-
pendent, the authors analyzed the relationship of each item to
PA separately within a structural equation model. The standard-
ized coefficients were small, but significant, for 5 of the 6 items
(not for parental knowledge sharing), indicating that parents do
influence child PA, but perhaps not as much as thought. An
early review of 35 family-based PA change programs tenta-
tively suggested that more intense interventions (i.e., involving
parents in organized sessions) might increase PA among chil-
dren.’* A somewhat more recent review of 35 studies found
“limited evidence for the effectiveness of parental inter-
ventions”.”> The most recent meta-analysis of 47 studies
detected a weak effect (Hedge’s g=0.29) from family-based
interventions, especially when targeting family constraints, eth-
nicity, and parental motivation, using goal setting and reinforce-
ment. Thus, family-based interventions, which would seem to
be the most efficacious approach to increasing child PA, do not
promise substantial long-lasting effects, perhaps because the
relationships of family support to child PA are weak.*®

6. Environmental correlates of Chinese students’ PA

The limited or lack of effectiveness of obesity prevention
programs focused on child behavior has encouraged some to
call for approaches involving environmental change.”’ Wang et
al.*® used a physical education (PE) teacher completed 10-item,
4-subscale measure (principal support of PE, availability of PE
facilities, access to school PE facilities, and number of minutes
of school PE per week) of school support for PA, a student-
completed 4-item questionnaire on neighborhood PA resources,
and a student-completed 1 item on attitude to PA and 1 item on
perceived academic burden. They reported the relationships of
these variables to child-reported MVPA (4-item scale from the
International Physical Activity Questionnaire) among 80,928
school children from 935 schools using multilevel path model-
ing. At the school level only, school support for PA was weakly
but significantly positively related to student MVPA. At the stu-
dent level, attitude, academic burden, frequency of sporting
events, availability of sports clubs, and convenient access to PA
facilities, but not free skill training, were weakly, but signifi-
cantly, positively related to student MVPA. Perhaps more inno-
vative analytic techniques (e.g., deep learning from artificial
intelligence) are needed to better identify aspects of the environ-
ment that influence PA.*’

Many variables have been demonstrated to be correlated
with PA among children and adolescents,”” and thereby may
provide leverage to increase child PA. Most of these correla-
tions, however, have generally been weak or inconsistent
across studies,”” and correlation does not mean causation. If
one variable is not causally related to a second variable, then
extensively changing the first variable will have no effect on
the second variable, no matter how much we would like it to
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change.” Some correlates cannot be changed by our usual
interventions and therefore need to be stratifying or tailoring
factors. For example, socioeconomic status has been consis-
tently related to behavior. Children who were poor early in
life, either chronically or before later upward mobility, were
more likely to be obese as adults than were other children
(poor later in life but not earlier and consistently well-off cate-
gories).”” This finding suggests that programs aimed at chang-
ing PA should be targeted at poor children, especially in the
first 5 years of life. Another study among Chinese children
revealed a significant interaction term between household
wealth and the father’s educational level, but not the mother’s,
with BMI,*' suggesting that interventions should target lower
income families with less well-educated fathers. Aspects of
the physical environment, and change in that environment,
have been related to higher PA.** The relationships of environ-
mental variables to PA have generally been weak and at times
confusing.”

7. What might be done to increase Chinese children’s level
of PA?

Interventions to increase PA among children have generally
had weak or no effects, resulting on average in only 4 more
minutes of any activity per day.** Unstructured active play
also demonstrated no increase in MVPA.*> Many of these
interventions, however, have not been based on or guided by
theories of behavior, which would be expected to enhance the
effectiveness of the intervention. Some types of social cogni-
tive theory have been frequently used as behavioral
approaches to guide the design of PA change programs.*®*’
Self-efficacy (i.e., the confidence that one can do a behavior),
which is a social cognitive theory construct, has been consis-
tently shown to mediate PA change.”® Self-determination the-
ory, which is more concerned with the motivation to do a
behavior, has also been frequently used in regard to PA.*
More autonomous forms of motivation (e.g., intrinsic motiva-
tion, which involves doing a behavior because you enjoy it,
and identified regulation, in which the outcomes of the behav-
ior are perceived as personally valuable) have been positively
associated with PA among children and adolescents.*” A form
of intrinsic motivation is fun,” which is often associated with
playing games. Although simply providing active videogames
to a child for playing at home does not increase the child’s
PA,”" active videogames have been used in large programs
and have increased child PA>” and fitness.”” Research is
needed both on how to make PA change programs fun and
how to make the actual PA fun, and active videogames may
provide an approach for doing so. For example, embedding
PA within an overarching story may increase immersion in the
story’? and thus increase the fun associated with doing the
behavior.

A possible (likely?) problem with current PA interventions
among children and adolescents is that everyone gets the same
intervention (i.e., one size fits all).” Different people likely
engage in PA for different reasons. For example, we know that
the correlates of PA among children are largely different than

3

the correlates of PA among adolescents.”” The dominant pat-
terns of PA among females (e.g., organized sports, dance,
walk/run) differ from those among males (leisure active gym,
leisure active individual sport).”® Thus, causal relationships to
PA must be identified specific to a target group of interest. Dif-
ferent people consider different activities to be fun.”’ There
has been some public interest in a recent active videogame,
Pokémon Go, an augmented reality game (i.e., fictitious ele-
ments superimposed on video images of the real world using
smartphones).”® Pokémon Go substantially increased PA’’
among players for up to 1 week after they started playing the
game. In 2 different studies,”’ enjoyment of playing Pokémon
Go was a primary predictor of PA. Although personality char-
acteristics did not predict the total distance that players walked
when playing Pokémon Go, agreeableness, perseverance, and
premeditation predicted their duration of play over 6 months.*’
Further research is needed on individual characteristics that
predispose some players to play such a game, as well as the
characteristics of the game that help to maintain intensive
game playing beyond the initial week.

Some studies have shown that people who increase their
activity as part of an intervention decrease their nonexercise
PA or nonexercise activity thermogenesis later in the day.®”
One study using adult participants revealed that those who
changed from an inactive to an active occupation decreased
their activity (in comparison with a stable employment group),
whereas those who changed from an active to an inactive
occupation increased their activity.®” Thus, increasing PA
with an intervention may be a biologically self-defeating
endeavor. Obesity has been proposed as having multiple etiol-
ogies, other than the simple energy balance model.” Perhaps
PA is also governed by complex biological influences (and not
just psychosocial or behavioral influences). For example, 226
unique candidate biomarkers of PA have been identified in the
urine® and in serum.’>°° Research is needed on the possible
ways in which these biomarkers lead to more, place limits on,
or simply reflect PA.

8. Limitations

All studies have limitations. The 5 studies with Chinese
children reported in the December 2017 issue of the Journal of
Sport and Health Science all involved cross-sectional analy-
ses, thereby precluding causal inference from detected rela-
tionships. The large number of tests on a common data set
increased the risk of type 1 statistical error (i.e., errors in
detecting significant differences or relationships that are not
truly different or related). Although admirable from many per-
spectives, very large samples increase the likelihood of detect-
ing substantially significant but small (weak) effects. As
recognized by the authors, it is unfortunate that these data
relied on self-reported rather than objectively assessed PA, but
more objective measures may not have been feasible when
obtained from so many children in a short period of time.
Because these were mostly self-reported variables (except for
BMI and fitness), we cannot be sure how much of the detected
relationships can be accounted for by errors common to both
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variables (e.g., social desirability and positive response
biases), because they were often reported by the same per-
son.”” Recently, there has been substantial interest in seasonal
differences in adiposity accretion (higher obesity during the
summer than during the school year)*® and in whether these
differences might be due to different behaviors (e.g., PA)
related to energy balance.”® Unfortunately, the data from
China were collected in 1 season, which precludes our ability

to address this puzzling and important issue.

9. Conclusion

The 5 studies from China provide an important country-
wide baseline assessment of PA, fitness, BMI, and related
variables among children. Innovative approaches need to be
conceptualized, designed, and tested to capitalize on this base-
line assessment and promote the health of Chinese children
who are on their paths to becoming adults.
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