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ABSTRACT

Afterschool is an important time period for children
to improve their weekday physical activity. This
study aimed at filling a gap in people’s knowledge
of middle school children’s afterschool activity

in China. In order to study afterschool activity

of children living in urban villages and planned
communities in Shenzhen, a questionnaire was
applied in three schools located in the typical
school districts in Shenzhen, aimed at a 100%
sample of randomly selected classrooms. Complete
data for moderate-to-vigorous physical activities
(MVPA), cram schools, sedentary activities, and the
itineraries of their school-to-home commutes were
obtained for 5 weekdays in one week in an in-class
survey, for a total of 366 complete surveys. It was
found that a greater active commuting distance
from school generated more MVPA, and there was
a distance threshold for active commutes. Children
residing in urban villages travelled farther and
engaged in more MVPA than did children in planned
residential areas. MVPA varied greatly among
children but was unrelated to the number of cram
schools or transport mode to school. Although
these results showed greater levels of afterschool
activity than that have been found generally in
surveys in Western contexts, such active activity
terminates in the final year of middle school when
students devote nearly all available time to study
for high school entrance exams. This study revealed
the importance of social context and distance to
school for children’s MVPA in China, and pointed
out that the current urban planning contributes

to active travel of children but needs further
adjustment to mitigate the effects of increasing
motorization, bigger roads, and physical barriers to
movement.
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1 Introduction

The Chinese case is of particular interest because of differences
in urban geography, school districting policy, child education,
and a widening income gap, none of which has been investigated
in any depth with regard to children’s health, to the knowledge
of the authors. In the United States, it is often found that low-
income and minority individuals are more likely to suffer

from obesity and non-communicable diseases associated with
sedentariness. This is particularly the case for school children
living in deprived localities'"'. The reasons for this disparity

in health status along socio-demographic lines have been
explored in a variety of contexts in North America and Europe.
In China, there is also a strong health divide, but it is on quite
different lines. Rising economic status and urbanization in
China are strongly associated with a decline in public health”!,
Income disparities are most notable on the urban-rural divide,
which extends into cities as rural migrants move to cities but
generally do not have access to the full range of urban services
available to urban citizens. China now has a larger population
of obese individuals than the United States”!. But in China,
obesity and non-communicable diseases are strongly associated
with the urban environment and with higher socio-economic
status'’. Only 13.2% of Chinese men and 8.4% of women
declared that they engaged in any leisure-time exercise in
2006"". Overall, active transport declined in China from 1997,
which was first included in the China Health and Nutrition
Survey. In that survey, active transport rate declined from 46 %
(walking) and 51% (bicycling) in 1997 to 28% (walking) and
33% (bicycling) in 2006. Then it further declines ever since'™*!,
For example, bicycle commutes in Beijing declined from 62.7%
modal share in 1986 to 11.5% in 2014".

A dramatic drop in active commuting by children from
school is particularly worrisome'®. Daily behavior habits
acquired in childhood have long-term consequences in
behavior and health outcomes”"”. This study focuses on socio-
demographic and geographical factors in afterschool activity, in
particular the related extra-curricular education to moderate-
to-vigorous physical activity (MVPA), and transport mode
choice to geography and MVPA. MVPA is generally defined as
the activity leading to heart rate at 64% of the maximum'"",
including walking, bicycle riding, shuttlecock, and fitness
equipment training. The study is carried out in Shenzhen, a
major urbanized city in China, to identify whether children’s
afterschool activity interferes with their active commuting and
with associated MVPA as part of the commute home or at

other times.
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Since such supplemental education, or “cram school,” is
often organized by the parents, the question is whether such
parental control in the afterschool period leads to lower active
transport by children, as is suggested in the literature'"”. In
China, as in the West, higher income households have more cars
and the vehicle prevalence is strongly associated with lower rates
of active transport among children!"”. Children from the middle
classes in China have access to supplemental education after
school hours, much of it related to performance in the regular
curriculum. Lower income families living in urban villages
generally do not enroll their children in cram schools because of
the substantial cost. Lowest income households generally reside
in the so-called urban villages (Chengzhongcun). Urban villages
are the former rural communities, now engulfed by expanding
urban environments but remaining under the management of the
original villagers. While the villagers are often a small minority
of those who inhabit these villages in the city, the great majority
of inhabitants are rural migrants with low incomes and no
cars. Planned residential communities constitute the remainder
of the living habitat of Shenzhen and include green areas and
playgrounds, whereas urban villages may only have small paved
open spaces or narrow pedestrian streets for informal play. On
the other hand, urban villages have mixed land use, with many
small shops at the ground floor, while most planned residential
communities in the city have little or no commercial land use.

It is important to know the differences in the health status of
children in each category of community within the city, because
of these differences in income, transport choice, and living
situation.

The school district in China since about 1980s is conceived
as a non-motorized environment where children may commute
actively to and from home". Shenzhen, now a city with more
than 14 million residents, was almost entirely planned and built
up after 1980. Middle school children residing within an urban
school district must attend the local school, with rare exceptions.
There remains the question, then, whether all children within
such districts can access the school by non-motorized transport
or whether geography and distance play a role in the commuting
mode choice. One study on the effect of distance to school
suggested that higher levels of MVPA were associated with
greater distance from school””; however, a switch from active to
motorized transport may occur at a distance threshold. Related
to this question is whether the commuting mode choice will
have effects on the amounts and location of MVPA.

The contribution of the school journey to daily physical
Hel71 " with the afterschool

period and weekends being the most active periods for primary

activity is substantial in young children
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school children'". Active commutes were found to be equivalent
to 24 minutes of MVPA in South Carolina, USA"". In Hong
Kong, China, 56% of daily steps by primary school children
took place after school®”. It is also common practice throughout
China for parents to take children outdoors after the evening
meal, when weather and air quality allow it. These are generally
the busiest times for open spaces and parks in urban residential

areas.

2 Study Methods

Ethical approval was obtained from the Bio-medical
Research Ethics Board of Peking University (No. 2015063),
and the Education Bureau of Nanshan District of Shenzhen
was approached for the permission, to conduct surveys in the
classrooms of three middle schools in Shenzhen. These schools
locate in the typical school districts which include urban
villages and planned communities. The bureau issued a notice
on their website that was accessed by all teachers on a regular
basis. The principals of the three schools were then contacted,
who also introduced the physical education teachers at those
middle schools. These teachers assisted in the conduct of the
survey, explaining to the students what was meant by certain
activities in the survey. Two master student assistants physically
distributed and collected the surveys from the students.

Middle schools are in three grades. The third grade was
avoided at the request of the principals, since those students
spend all free time studying for entrance exams to high school
and the teachers did not want them disturbed from this activity.
So the study concentrated on the first and second grades
(between 12 to 15 years old). Three classes from each grade
of each school were randomly selected for application of the
survey. All students in the class participated. The survey was in
five parts, each corresponding to one day. Each day survey had
a series of questions on specific extra-curricular activities, both
active physical activity and sedentary activity. Open questions
were also included. For each day, students also traced their
itinerary home from school on an attached map and marked
home location, and places where they played, stopped, or
engaged in activities.

In total, 587 questionnaires were distributed and 543 were
returned. Some of the questionnaires were missing responses or
lacked map details, such that the final sample reported here is
366 complete responses for 5 weekdays in one week of activity.

The second author prepared the questionnaire materials with
input from the first author. The second author also made all the

local contacts and supervised the distribution and collection
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Table 1: Summary of the commuting and activity data of 366 children in a 5-weekday period in May, 2016

EYHATIER (m) RIRHITFETSEE FHRURHTIERS (m) RSN (A) MVPA/R (%) RAGHTIER (m) RIRHITIERESMVPA
(hREE=) Active commuting (tmgE=) Cram schools / MVPA / week (no.) [€n:z)) BIHEXRE (rfE)
Mean commute proportion Mean active commuting week (no.) Shortest commuting Active commuting
distance (m) (SD) distance (m) (SD) distance (m) (SD) distance / MVPA (r)
EMEER
Planned residential 1,110 (654) 70% 834 (477) 1.61 8.0(7.4) 96 (163)
community
5% B EX e + 82 + 76 + 0.9
95% conf. int.
A 753 (452)
Walking
By 1,128 (455)
Bicycle
o 1.840 (460)
Private car
ARG
A,\éCJE 1,737 (572) 0.13 (p = 0.05)
Public transport
ey 1,513 (741) 42% 1,139 (524) 0.64 9.9 (6.8) 176 (215)
Urban village
9% B EX ) + 119 + 125 + 1.19
95% conf. int.
A 996 (427)
Walking
By 1,654 (536)
Bicycle
ARE N/A
Private car
AHAZE 1,720 (675)
Public transport
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of the surveys. The third author conducted the initial data
analysis in a geographical information system. The first author

conducted the statistical analysis and wrote this paper.

3 Results

Descriptive data is useful in this case because researchers
obtained highly detailed information about what the children
had done over a 5-weekday period, as well as where and how
they have traveled (Table 1). The specific locations of activities
in relation to their travel trajectories were reported separately.
There would also be enormous variation in the afterschool
activities among the children (Fig. 1). About three quarters of
the students report at least one MVPA per day, but about 13%

report no such MVPA outside commuting over the 5 weekdays.
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Table 1 reveals the significant differences between the
activities of children living in urban villages and those in the
planned residential areas within the same urban area. Urban
village children travelled significantly farther to school. The
greater distance that urban village children travelled to school
has not caused greater reliance on bus and metro modes but
more walking and bicycling from school and home. Active
commuting distance between the two types of community was
also significantly different, such that those children in the urban
village were walking and bicycling 305 m more daily than the
children in the planned residential communities. Also, urban
village children extend their trip home to a greater extent. The
number of MVPA among village children was greater than that
of gated community children. There was no significant relation
between the amount of time spent in cram schools and MVPA
across the whole population, although children in planned
residential areas had nearly three times the amount of cram
school activity as did their village counterparts. It should be
noted, however, that many MVPA of the planned residential
area children were organized exercise (such as dance training in
cram schools).

The choice of commuting mode could be highly sensitive to
several issues, including the distance to school. The planning
of school districts in Shenzhen makes distance minimization
between home and school a very high priority. This practice
makes for compact districts such as urban villages where some
students may still travel considerable distances on foot. In this
case, urban villages were located farther from the local school
than planned residential areas.

Multiple options for travel suggest a multinomial regression
analysis, but the rules for application of this model need to be
considered first. Correlations between independent variables
varied between -0.089 and 0.091, eliminating the possibility
of collinearity among variables. The survey was conducted
individually and without consultation among students such that
response independence was assured. As discussed above, there
is an apparent linear relationship between mode choice and the
proposed explanatory variables. The mean commuting distance
of 5 weekdays in one week was used in the multinomial logistic
model for travel mode choice.

Model fitting indicated that the explanatory variables
add significantly to the model (chi-square = 239.4; df = 24;

p =0.000). The pseudo R* estimates (Table 2) suggested a
substantial proportion of variance in travel mode explained by
the independent variables. The Likelihood Ratio Tests revealed
the roles of the variables in the multinomial regression model

for mode choice. Commuting distance and residence in an urban
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Table 2: Multinomial regression for travel mode choice from school to home

—2fEIEINAE UPALLIR S
-2 Log likelihood of Likelihood ratio tests

e fEGIEE <5 HHE BEKE

Effect Reduced model Chi-square df Sig.
#iiE 604.1 0.000 0 —
Intercept
i 610.9 6.802 3 0.078
Age

/o oEar
e 7366 132,553 3 0.000
Commuting distance
RIMEMR 608.4 4.330 3 0.228
Number of cram schools
SR EE A
609. 434 0.14

MVPA 5 5.43 3 3
M|
t 3 613.7 9.614 3 0.022
Sex
BEREES DA
Living in an urban 617.3 13.199 3 0.004
village or not
bR A
FRASHER ) 610.624 6.541 6 0.365
Factor of school itself
HR? Cox and Snell Nagelkerke McFadden
Pseudo R* 0.487 0.538 0.284
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village were highly significant in the model. Boys were more
likely to travel independently on foot or by bicycle. Age was
nearly significant at the 95% confidence level, but it should
be remembered that there was a span of only three years of
age among the surveyed students, with the final year students
excluded.

Interestingly, and in contrast with initial hypothesis, the
number of cram schools attended was unrelated to travel
mode. Researchers had thought that time pressures and the
need to move children from school to another location after
school would lead to the use of motorized travel options.
However, it was apparent when inspecting the original data
that a substantial proportion of those children going to
cram schools after school did so on foot. Undoubtedly, such
supplementary private education is often provided nearby for
the convenience of the children and the families. Also contrary
to the expectations, the amount of MVPA was also unrelated to
travel mode choice. It had been thought that the use of a private
car or public transport would greatly limit the possibilities
of afterschool play. This may be due to the distance between
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Table 3: Linear regression for MVPA

BED
MVPAIZEY ANOVA
MVPA model
R? Ff&
F-value
BETE RH REHRE | fRENRIBE
Explanatory variable Coefficient Std. Error Std. B
[E3
5l -2.910%** 0.760 -0.200
Sex
i -1.029* 0.533 -0.101
Age
PRSP 0.162 0.232 0.037 0.066 | 41477
Number of cram schools
TP
HFRHEE L -0.081 0.239 -0.021
Commute mode afterschool
S o g g rh
RERIATH 1.450* 0.847 0.097
Living in an urban village or not
B ROTHTES
Average commuting distance 0.001 0.001 0.098
afterschool
*
*RFp<0.10; R F{p<0.05; **KFP<0.01,
NOTE

*means p < 0.10; ** means p < 0.05; *** means p < 0.01.
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residence and school in the school district was relatively close,
so the impact of motor vehicles on MVPA was relatively limited.
Finally, the schools themselves (such as whether advocating one
kind of transport mode or not) were not significant in the result.

However, the sampling of just three schools suggests a larger
sample might reveal somewhat different results because of some
geographical variation across the entire sample of such schools.
In particular, the impact of geography on travel mode choice
was clearly important in this sample, such that the effect of
geography could be expected to be amplified in a larger sample
of middle schools in Shenzhen.

A linear regression was proposed concerning MVPA, where
all the individual activities were counted, though duration was
not taken into account (Table 3). Examples of such activities
included: football, basketball, badminton, tennis, table tennis,
swimming, skating, bicycle riding, shuttlecock, dancing, and
fitness equipment training, among others. The explanatory
variables were the following: sex, age, the number of cram
schools, mode of transport to school, living in an urban village,
and average commuting distance to school. The parameter
estimated for modes showed similar characteristics across the
modes.

As suggested earlier, the intensity of afterschool cram
education and travel mode choice had no significant impact on
the amount of MVPA. Village children had more MVPA than
did children living in planned communities. Increase in age from
12 to 15 had a modestly negative impact on MVPA, children
had declining rates of MVPA as they mature. Finally, most of the
variance in the model was explained by the sex of the child, with

boys engaging in much more MVPA.
4 Discussion

It was evident that the school commute for the majority
of students involves active transport. Urban village children
travelled 305 m actively farther than did children in planned
residential communities. Travel mode was sensitive to distance:
within a certain threshold, the longer the commute, the greater
the distance travelled on foot or by bicycle. However, there
was a shift occurring from walking and bicycling to motorized
modes at specific thresholds across all schools.

Students living in planned residential communities had
three times as many cram school sessions as children living
in urban villages. Such an intense schedule of afterschool
academic training had no relation with the number of MVPA
or the transport mode chosen for the commute. The number of

sedentary activities reported by students is correlated with the
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number of MVPA (r = 0.504; p = 0.000). It remained possible,
however, that some free activities that were quite active in
nature go unreported because it did not easily fit the organized
sports activities in the questionnaire. Some uncoded sedentary
activities were reported where they fit easily identified
categories, such as homework.

There was a significant divide between the children living
in planned residential communities and those living in urban
villages. In general, the urban village children engage in longer
commutes, and are more active. It is also found that the longer
the active commute, the greater the territorial coverage, and
number of activities. A similar result was seen in the active
commutes of primary school children in Shenzhen on a much
larger sample'*").

How long is the distance threshold for triggering a change
in travel mode? Given the willingness to extend the afterschool
active commute and engage in MVPA, what is impeding the
adoption of such active commutes by as many as 58% of the
children, in the case of the urban villages? Answers require
additional study. For example, barriers and security dangers
may impede active commutes. The relatively low rate of bicycle
(12.8%) use among middle school children suggests such
barriers might be important in promoting a shift to motorized
travel.

Overall, children between 12 and 15 years of age in
Shenzhen tend to be more active in their commutes and engage
in more MVPA than do children studied in other contexts
in Australia, the USA, Canada, Scotland, England, and New
Zealand". Clearly, local urban planning plays a major role
in promoting the active commute for young children in south
China. Nevertheless, more could and should be done so that
habits of active transport can be carried through adolescence
and into adulthood. The inability to assess the activity regimes
of grade 3 middle school students should be addressed in
future study. The schools declared that all extra-curricular
activities of grade 3 students were replaced with homework
and additional cram schools for regular curriculum, which
would impact not only the physical health of the children but
also their mental and emotional state undergoing this intensive
education year. The purpose of such competitive training is to
obtain sufficiently high marks to enter reputable high schools,
which may be located at some considerable distance from
home. Another round of intensive training and the nationwide
university entrance exams takes place in the final year of high
school. The impact of such cycles on children’s health deserves
more study. The rapid rise in obesity rates in China, including

among children, calls for measures to reverse the trend.
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5 Implications

This study is a rare contribution to knowledge about
children’s afterschool activity in Chinese cities. Although it
is often suggested that cram schools diminish the amount of
physical activity among children, researchers did not find this in
study results on children in the lower middle school grades. The
planning of compact school districts to enable active commutes
by the children can be seen as a major urban planning success.
The children’s active commute rate in Shenzhen is much higher
than that reported in international cases. In contrast with results
from the USA, children from the more disadvantaged urban
environments, urban villages in the case of Shenzhen, are more
active than children from privileged residential communities.
The decline in active commutes as distance increases (when
a distance threshold occurs) may be the consequence of

increasing motorization, although the school district policy has
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