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Mugqing Cao, Tingfeng Gu, Chengkai Jin, Xiuhong Li and Jin Jing*

Department of Maternal and Child Health, School of Public Health, Sun Yat-sen University, Guangzhou, China

Background and Obijectives: The relationship between brain function and
sugar-sweetened beverages (SSBs) is widely explored, but the motor function
was not included. We aim to explore the relationship between SSBs and motor function
among children with or without autism.

Methods: Participants were a representative autism sample (ASD, n = 106)
comprising ages ranging 6-9 years and their age-matched typical counterparts (TD, n
= 207), recruited in the research center of Guangzhou, China. Valid questionnaires of
parent-reported including weekly SSBs intake, physical activity (PA), sedentary time (ST),
and motor coordination function was used to collect relevant information. SSBs intake
was further classified as no intake (no habit of taking SSBs), small to medium intake
(<375 ml/week), and large intake (375 ml/week or more). Physical activity, sedentary
time, and motor coordination function among the mentioned three groups as well as
ASD vs. TD was compared via general linear models.

Results: Compared with TD children, ASD children showed less vigorous PA (4.23 +
0.34hvs. 2.77 £ 0.49h, p = 0.015) as well as overall sedentary time (5.52 £ 1.89h vs.
3.67 £0.28h, 3.49 £ 0.16h vs. 2.68 + 0.24 h, and 34.59 + 1.15h vs. 23.69 + 1.69h,
TDvs. ASD, sedentary time at weekdays, weekends and total ST in a week, respectively,
allp < 0.05), lower scores in the developmental coordination disorder questionnaire (fine
motor and handwriting: 14.21 £ 0.26 vs. 12.30 £ 0.38, general coordination: 28.90 +
0.36 vs. 25.17 £ 0.53, control during movement: 24.56 + 0.36 vs. 18.86 £ 0.53, and
total score: 67.67 + 0.75 vs. 56.33 & 1.10, TD vs. ASD, all p < 0.05). Stratified by SSBs
intake, TD children with small to medium SSBs intake showed the lowest sedentary time
both on weekdays and weekends (all p < 0.05), they also performed worst in fine motor
and handwriting skills (o < 0.05).

Conclusion: The association between SSBs and motor function was observed
in typical development children, but not autistic children. A larger sample size
study with a longitudinal design is warranted to confirm the association between
SSBs and sedentary time among typically developed children and the potential
causation direction.
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INTRODUCTION

The intake of sugar-sweetened beverages (SSBs) is well explored
in regard to the metabolic status of children (1). According to
reports published in recent years, SSBs are also associated with
brain function (2). For instance, both research conducted on
humans and rodents (3, 4) showed a negative impact of excessive
sugar intake on the brain, especially on executive (5) and memory
function (6), which indicated a potentially negative effect on
overall brain function.

However, motor function, as an important domain of brain
function, has been neglected in the research pertaining to SSBs
and the brain. Motor function is the basis of physical activity
and fitness in children; thus, it plays a vital role in the long-term
health and well-being of children. The current evidence regarding
SSBs and motor function is limited, as it only focuses on
physical activity and sedentary time (7). Although research has
predominantly reported that long durations of ST are associated
with increased SSB intake (8-11), the relationship between PA
and SSB intake is still debated. Ranjit et al. and Gan et al.
reported that high PA was associated with more SSB intake (8,
11); however, a study conducted on African Americans showed
that high PA was associated with both healthy and unhealthy
diets (12), indicating that the findings regarding the relationship
between motor function and SSB intake are inconsistent (7).
Animal studies have also supported the association between SSBs
and motor function (13), as excessive sugar intake was shown
to activate the oxidative stress pathway in the human brain
(13). During the key period of brain development, oxidative
stress may affect the myelinization of white matter (14), thus
potentially leading to motor function impairment. Both PA and
ST could reflect motor competence, as individuals who lack
motor skills are also less motivated to partake in PA and are
more likely to be sedentary (15). In this case, it is necessary to
directly clarify the relationship between SSBs and motor skills
and motor competence.

The previous research regarding SSBs and motor function
has focused on typically developed children, while there is a
lack of evidence from children with developmental disorders.
Autism, a developmental disorder that impairs social function,
also impacts motor function in children, thus posing high risks
to their physical health in their future life (16). In addition,
children with autism tend to show peculiar food preferences,
such as particular interests in consuming sugary or high-calorie
food (17), which may also affect their SSB-intake behavior.
Clarifying the relationship between motor function and SSB
intake in children with autism could aid in providing a better
description of the lifestyle of these children and in addressing
the potential health risks imposed by this lifestyle. In this
regard, we propose that it is worth exploring the association
between SSBs and lifestyles in both ASD and TD children, to
support a targeted intervention for SSB-related negative health
outcomes. In this research, we explored the association between
SSB intake and PA, ST, and the motor coordination function of
children. Both typically developed children (who are described
as possessing normally developed motor function) and children
with autism (ASD) (who have partially impaired brain function)

were included, in order to examine the association between SSBs
and motor function in the overall child population. Considering
the fact that executive function (EF) is impaired in children
with autism (18), and that EF is related to both PA and motor
coordination function (19), we employed EF as a covariate
in the adjusted model. According to the literature review, we
hypothesize that (a) children who consume more SSBs are more
likely to adopt a low PA and high ST behavior pattern, and
their motor competence will also be lower; (b) children with
ASD exhibit lower PA, higher ST, and worse motor coordination
function, compared with TD children, while increased SSB intake
is associated with less PA and more ST, as well as lower motor
coordination function, among both ASD and TD children.

METHODS

Study Population and Procedure

Children with ASD (aged 6-9 years, n = 108) were obtained
from an ongoing study, “The Guangzhou Longitudinal Study of
Children with ASD,” examining the developmental trajectories of
children with ASD in Guangzhou, China. These children were
recruited between 2017 and 2021 from the Center for Child and
Adolescent Psychology and Behavioral Development at Sun Yat-
sen University. Each child had a historical diagnosis of ASD,
which was further confirmed by a Childhood Autism Rating
Scale (CARS) assessment, as well as an assessment conducted
by two professional child psychiatrists in the research team (JJ
and XL), using the Diagnostic and Statistical Manual of Mental
Disorders-Fifth Edition (DSM-5). Simultaneously, age- and
gender-matched typically developed children (TD, n = 207) were
recruited via online media. We excluded children with a physical
handicap as well as those with neurodevelopmental disorders
other than ASD (e.g., attention-deficit/hyperactivity disorder,
ADHD). Parent-reported questionnaires were employed to
obtain information on the children, including demography,
sugar-sweetened beverage intake, physical activity, sedentary
time, motor coordination, and executive function. If one family
had more than one child who fitted the inclusion criteria, we only
included the eldest child. This study was approved by the Ethics
Committee of Sun Yat-sen University and written informed
consent was obtained from the parents of the child.

Sugar-Sweetened Beverage Intake
Information regarding the sugar-sweetened beverage intake of
the child was obtained by the question, “In the last 7 days,
how many times did your child have sugar-sweetened beverages?
Sugar-sweetened beverages included those beverages containing
sugar, such as Coke, Sprite, bottled juice with sugar, Red Bull, etc.
Please specify the exact number, and at each time, how many cups
did your child have these sugar-sweetened beverages? One cup
equals 250 ml.” The parents of the children were asked to specify
the frequency and volume of SSB intake.

Physical Activity and Sedentary Time
Physical Activity

Vigorous physical activity (VPA) was assessed by the question,
“In the last 7 days, how many days did your child have vigorous
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physical activity? Vigorous physical activity means an activity
that causes people to be out of breath, perspire and experience
extreme exhaustion, such as basketball, football, carrying a heavy
load, etc. Please specify the number of days. These days, how long
did your child usually spend in these physical activities? Please
specify the accurate time (hours and minutes).”

Moderate physical activity (MPA) was assessed by the
question, “In the last 7 days, how many days did your child
have moderate intensively physical activity? Moderate physical
activity means an activity that causes people to mildly perspire
and experience slight exhaustion, such as bicycling, playing table
tennis, badminton, etc., but not including walking. Please specify
the number of days. These days, how long did your child usually
spend in these physical activities? Please specify the accurate time
(hours and minutes).”

Walking was assessed by the question, “In the last 7 days, how
many days did your child have walked (please only include and
accumulate those walking that lasted 10 min or longer)? Walking
includes those that happened at school, home, commute between
school and home, and for exercise. Please specify the number
of days. These days, how much time did your child usually
spend in these walking? Please specify the accurate time (hours
and minutes).”

Sedentary Time

Sedentary time was assessed by the question, “In the last 7 days,
how long did your child have usually spend sitting or lying still
each day (sedentary time includes sitting still at school, home,
or other places, but does not include sleeping time)? Please
specify the daily sedentary time and report the time of workdays
(Monday to Friday) and holidays (Saturday and Sunday, other
legal holidays) separately.”

Motor Coordination Assessment

Motor coordination was assessed using the Developmental
Coordination Disorder Questionnaire (DCDQ, Chinese version)
(20), which is a 17-item parent-reported questionnaire consisting
of three subscales that measure three domains of motor
coordination, i.e., fine motor/handwriting, general coordination,
and control during movement. This questionnaire provides a
total score ranging from 17 to 85, as well as three subscale
scores, with higher scores indicating better motor coordination
function. The Chinese version of DCDQ covered the age range
from kindergarten children to primary school-aged children (3-
12 years) (21); it could be employed to assess, with acceptable
reliability and validity, both typically developed children who
have suspected motor coordination problems and children with
neurodevelopmental disorders, such as ASD (22) or ADHD (23).

Potential Cofounders

The following characteristics were included as potential
confounders: sociodemographic information, such as the
childs gender, age, maternal/paternal age, maternal/paternal
education, family’s household income, and executive function.
Sociodemographic information was collected using a parent-
reported questionnaire and executive function was evaluated

by the Behavior Rating Inventory of Executive Function
(BRIEF) (24).

Statistical Analysis

Data analyses were conducted in February 2022, and statistical
analyses were performed using Statistic Package for Social
Science 25.0 (SPSS 25.0, IMB, U.S., 2017). Continuous variables
and categorical variables are presented as mean (standard
deviation [SD]) values and percentages, respectively. The T-tests
(for continuous variables) or chi-square tests (for categorical
variables) were employed to explore the differences between ASD
and TD children. A general linear model with several potential
adjusted cofounders was used to evaluate the differences between
ASD and TD children, and SSB intake was grouped and treated
as one fixed factor, in order to test the potential interaction
effect between SSB intake and ASD/TD group. All the tests
employed were two-sided tests, and p < 0.05 was considered
statistically significant.

RESULTS

A total of 107 ASD children and 209 TD children were included
in the final analysis. The basic characteristics of both groups
are described in Table 1. Compared with the TD group, there
were a higher proportion of males in the ASD group (84.1 vs.
54.5%, ASD vs. TD, respectively, p < 0.001; Table 1). In addition,
the ASD group had a lower maternal education level (college
degree: 58.9 vs. 75.1%, ASD vs. TD, respectively, p = 0.003;
Table 1) and a lower proportion of per capita family income over
CNY 8000/month (43.0 vs. 74.6%, ASD vs. TD, respectively, p <
0.001; Table 1). We also observed a lower score on the executive
function test among ASD children (54.08 & 8.71 vs. 63.35 & 9.16,
ASD vs. TD, respectively, p < 0.001; Table 1), compared with
TD children. No differences were observed in terms of child’s
age, maternal and paternal age, paternal education level, and SSB
intake between the two groups (Table 1).

Compared with TD children, ASD children were shown to
spend less time performing high-intensity physical activity each
week (2.77 4 0.49h vs. 4.23 + 0.34 h, ASD vs. TD, respectively,
p = 0.015) and less time being sedentary on weekdays (3.67
+ 0.28h vs. 5.52 £ 1.89h, ASD vs. TD, respectively, p <
0.001), weekends (2.68 = 0.24h vs. 3.49 & 0.16h, ASD vs. TD,
respectively, p = 0.005), and per week (23.69 £ 1.69 vs. 34.59 £
1.15, ASD vs. TD, respectively, p < 0.001). In terms of motor
coordination function, ASD children showed lower scores for
both the total scale (56.33 & 1.10 vs. 67.67 £ 0.75, ASD vs.
TD, respectively, p < 0.001) and the three subdomains of the
scale: fine motor/handwriting (12.30 + 0.38 vs. 14.21 £ 0.26,
ASD vs. TD, respectively, p < 0.001), general coordination (25.17
=+ 0.53 vs. 28.90 + 0.36, ASD vs. TD, respectively, p < 0.001),
and control during movement (18.86 £ 0.53 vs. 24.56 %+ 0.36,
ASD vs. TD, respectively, p < 0.001). In addition, more children
in the ASD group were classified as having motor coordination
problems (abnormal: 47.3 vs. 15.4%, ASD vs. TD, respectively,
p < 0.001). No statistical differences were observed in the time
spent performing moderate- or low-intensity physical activity
each week (Table 2, all p > 0.05), between ASD and TD children.
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TABLE 1 | Basic characteristics of autism spectrum disorder (ASD) children and
typically developed (TD) children (n = 315).

TABLE 2 | Comparison of physical activity, sedentary time, and developmental
coordination disorder (DCD) score [mean =+ standard deviation (SD)] between ASD

and TD children?.

ASD TD (n = 208) P-value
(n=107)

Child characteristics
Age (mean + SD) 7.71 £1.30 7.76 £1.32 0.745
Gender (%) <0.001*
Boys 84.1% 54.5%
Girls 15.9% 45.5%
Family characteristics
Maternal age (mean + SD) 36.92 4+ 3.42 37.06 + 3.51 0.749
Paternal age (mean + SD) 39.3+4.7 392442 0.883
Maternal college degree 0.003*
(%)
No 41.1% 24.9%
Yes 58.9% 75.1%
Paternal education (%) 0.752
Junior college or below 37.4% 35.6%
College or higher 62.6% 64.4%
Per capita monthly <0.001*
household income (%)
Less than CNY 57.0% 25.4%
8,000/month
More than CNY 43.0% 74.6%
8,000/month
Executive Function 63.35 +£ 9.16 54.08 £ 8.71 <0.001*
Sugar-Sweetened beverage 335.86 + 300.57 + 0.487
intake (ml/week) 40.36 28.88
Sugar-Sweetened 0.591
beverage intake (%)
No intake 36 (33.6) 83 (39.7)
Small to medium intake 37 (34.6) 66 (31.6)
High intake 34 (31.8) 60 (28.7)

ASD, autism spectrum disorder; TD, typically developed; SD, standard deviation.
*P < 0.05.

Stratified by SSB intake volume (Table 3), we found that, in
TD children, there was a significant difference in sedentary time
among the three SSB intake groups. TD children with small
to medium SSB intake spent the least time being sedentary
on weekdays (5.83 £ 0.28, 4.54 £ 0.31, and 6.09 + 0.31—no
intake, small to medium intake, and high intake, respectively; p
< 0.05), weekends (3.57 & 0.24, 2.9 £ 0.26, and 3.94 £ 0.27 -
no intake, small to medium intake, and high intake, respectively;
p < 0.05), and during the entire week (36.31 £ 1.68, 28.48 £+
1.87, and 38.33 & 1.89—no intake, small to medium intake, and
high intake, respectively; p < 0.05). In addition, TD children
with small to medium SSB intake showed the lowest fine motor
and handwriting scores (14.72 £ 0.39, 13.37 & 0.43, and 14.38
£ 0.44—no intake, small to medium intake, and high intake,
respectively; p < 0.05).

We observed an interaction effect between groups and SSB
intake in terms of weekday sedentary time (p = 0.044, Table 3).
In this case, a simple effect has been tested. In the ASD group,
the weekday sedentary time remained relatively stable among

ASD TD (n = 208) P-value
(n =107)

Physical activity (h/per week)
Time of high-intensity 2.77 £0.49 4.23+0.34 0.015*
physical activity
Time of moderate-intensity 3.64 + 0.42 3.96 £ 0.29 0.540
physical activity
Time of low-intensity 424 +0.43 4.50 + 0.31 0.522
physical activity
Sedentary time (h/per day)
Weekdays 3.67 £0.28 552 +1.89 <0.001*
Weekends 2.68 +£0.24 3.49 +£0.16 0.005*
Total (h/per week) 23.69 + 1.69 34.59 + 1.15 <0.001*
DCD score
Fine motor and handwriting 12.30 £ 0.38 14.21 £ 0.26 <0.001*
General coordination 25.17 £ 0.53 28.90 + 0.36 <0.001*
Control during movement 18.86 + 0.53 24.56 £+ 0.36 <0.001*
DCD Total score 56.33 +£ 1.10 67.67 £ 0.75 <0.001*
Motor coordination <0.001*
abnormal
Yes 47.3% 15.4%
No 52.7% 84.6%

ASD, autism spectrum disorder; TD, typically developed; DCD, developmental
coordination disorder; SD, standard deviation.

aThe model adjusted for gender, maternal education, and executive function.

*P < 0.05.

children with different SSB intake levels (3.86 &+ 0.42, 3.60 +
0.41, and 3.41 £ 0.45—no intake, small to medium intake, and
high intake, respectively; p > 0.05; Table 3), while the children
with small to medium SSB intake in the TD group showed the
lowest weekday sedentary time (5.83 4 0.28, 4.54 & 0.31, and
6.09 & 0.31—no intake, small to medium intake, and high intake,
respectively; p < 0.05; Table3). No significant interactions
between physical activity and DCD score were observed (Table 3,
all p > 0.05).

DISCUSSION

This study aimed to gain insights into SSB intake and motor
function among autistic and typically developed children. Firstly,
we observed a relatively lower vigorous PA time, overall sedentary
time, and motor coordination function among ASD children,
relative to TD children. Secondly, TD children with small to
medium SSB intake showed less sedentary time and lower motor
coordination function, relative to TD children with no SSB intake
or high SSB intake. However, children with ASD did not exhibit
the same trend.

This research is significant and possesses many strengths; it
provides (1) new information regarding the association between
SSBs and brain health, especially motor coordination function
among children with or without neural disorder (autism in this
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TABLE 3 | Relationship of intake of SSBs (mean = SD) to physical activity, sedentary lifestyle, DCD score, and sleeping status among ASD and TD children®.

ASD (n = 107) TD (n = 208) Pgroup Pirtake Pgroupintake
No intake Small to medium High intake No intake Small to medium High intake
(n = 36) intake (n = 37) (n=34) (n =83) intake (n = 66) (n =59)
Physical activity (h/per week)
VPA 2.86 £ 0.75% 3.02 £ 0.742 2.27 £0.812 4.53 +£0.52 4.15 £+ 0.56° 3.97 £ 0.572 0.013 0.639 0.875
MPA 4.08 £ 0.652 3.12 £0.642 3.78 £0.72 3.86 + 0.442 4.09 + 0.482 3.92 £ 0.492 0.567 0.792 0.5621
Walking 3.48 £0.782 4.56 £0.772 4.47 £0.842 5+ 0.522 4.17 £0.582 4.48 £ 0.5692 0.544 0.937 0.293
Sedentary time
Week days (h/per day) 3.86 + 0.422 3.60 + 0.412 3.41 £0.452 5.83 + 0.282 4,54 +0.31° 6.09 £+ 0.312 <0.001 0.048 0.044
Weekends (h/per day) 3.14 £ 0.35% 2.27 £0.352 2.62 +£0.382 3.57 +£0.242 2.9+ 0.26° 3.94 +£0.272 0.005 0.015 0.302
Total (h/per week) 25.57 + 2.5622 22.53 + 2.492 2229 +£2.72 36.31 + 1.682 28.48 + 1.87° 38.33 + 1.892 <0.001 0.017 0.062
DCD score
Fine motor and handwriting 13.03 £ 0.582 11.66 £ 0.572 12.06 + 0.622 14.72 £ 0.392 13.37 + 0.43° 14.38 £+ 0.442 <0.001 0.016 0.770
General coordination 25.25 +0.822 25.43 £ 0.802 24.69 £+ 0.882 29.17 £ 0.548 29.1 £0.612 28.39 + 0.622 <0.001 0.517 0.979
Control during movement 18.93 £ 0.812 18.91 £ 0.80? 18.67 £0.872 24.56 + 0.54a 23.78 £ 0.6a 25.34 £ 0.62a <0.001 0.631 0.427
DCD total score 57.21 £ 1.672 56 + 1.65% 55.42 +1.82 68.45 + 1.122 66.25 + 1.242 68.11 +£ 1.282 <0.001 0.456 0.691
DCD (abnormal%) 38.6%? 51.4%2 55.0%2 13.8%2 17.0%2 15.7%2 <0.001 0.451 0.786

VPA, vigorous physical activity; MPA, moderate physical activity; DCD, developmental coordination disorder; ASD, autism spectrum disorder, TD, typically developed; SD, standard deviation.
#The model adjusts for gender, maternal education, and executive function.
abData with different upper letters had statistically significant differences in the pairwise comparisons (P < 0.05).

*P < 0.0.5.
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case), (2) an improved understanding of SSBs and the risks they
may pose to a child’s health, and, thus, (3) a potential intervention
target for assessing motor function in school-aged children.

Research that has addressed the accelerometer-measured PA
of ASD children has predominately shown that it is lower relative
to TD children (25), while we only showed lower VPA among
ASD children. This could be attributed to the parent-reported
assessment of PA in our study. Relatively lower VPA could
represent a neural basis for the social difficulties experienced
by ASD children (26), as most VPA requires cooperation with
peers and strong volition to complete; however, ASD children
lack both these characteristics. Therefore, children with ASD
could experience great difficulty in performing VPA. Low motor
competence in ASD children has been widely observed in
the previous research (27), as well as in our study (Table 2).
The lack of necessary motor skills could directly impede the
ability of a child with ASD to partake in physical activity,
which is also a potential reason for the decreased time spent
performing PA. In the previous research, the sedentary time of
ASD children has been debated, as some researchers reported
no significant difference in ST between ASD and TD children
(28, 29), while other researchers reported more ST among ASD
children than TD children (30). However, these researchers failed
to consider the potential repetitive symptoms of ASD, which are
widely observed among ASD children (31). Repetitive behavior
includes aimless wandering, turning around, and other behaviors
involving activity (31) that are not considered to be PA or ST.
Thus, ASD children could show less PA as well as ST.

The abundance of fine sugar contained in SSBs was concluded
to be the reason for the rapid increase in blood glucose. It may
explain the U-shape in the association between SSB intake and
ST. Relatively high glucose levels are proven to be linked with
low (32) - grade inflammation in humans (33), the latter of
which could cause fatigue (34); consequently, an individual with
relatively high glucose levels shows less active and more sedentary
behavior. On the other hand, relatively low glucose levels may
have a similar effect, as bodily activity is energy supplementary
dependent; therefore, low glucose levels can hardly support the
activity of the human body.

In TD children, those with small to medium SSB intake
or high SSB intake showed relatively lower scores in fine
motor and handwriting skills, which could support the SSB-
brain function hypothesis. The relationship between motor
coordination function and SSBs has been confirmed by an
animal study, and the causation was attributed to oxidative
stress originating from excessive SSB intake (35). Motor
skills, particularly fine motor and handwriting skills, require
white matter integrity during the child’s cerebrum-cerebellum
development (36), while excessive fine sugar intake affects the
internal environment of white matter myelination, by increasing
the level of inflammation (33). On the other hand, regardless of
the fine sugar present in SSBs, caffeine and additives could be
bioactive and damage motor function (37), which is potentially
related to fine motor and handwriting skills.

A study in the U.S.A. showed that individuals with autism
had a low-quality diet and high-SSB intake, compared with
nationally representative data (38). In addition, ASD children

had unique food preferences (39), which may have also affected
their diet, particularly SSB intake. The previous research reported
that individuals with the developmental disabilities were more
susceptible to the negative health outcomes associated with SSBs
(40); however, this also depends on the education level of the
child’s mother. A relatively highly educated mother may decrease
their child’s SSB intake (41), therefore, reducing the associated
risks, considering the fact that over 50% of the mothers in the
ASD group had a bachelor’s degree or above, which may explain
the lack of differences in SSB intake between ASD and TD
children in our study.

This research has a few limitations. Firstly, the data collection
was conducted using parent-reported questionnaires, which
compromised the reliability. Secondly, the relatively small sample
size in the ASD group also limited the statistical power.
Moreover, we only included sugar-sweetened beverages, but the
consumption of other sweet products also provided sugar in
the children’s daily diets; thus, the sugar intake in our study
is underestimated. The recruitment of TD children via online
media may have affected the representativity of the control group.
It is also worth mentioning that the relatively low intake of SSBs
in the research population decreased discrimination among the
groups; this may affect the results of this research. A population
with higher average SSB intake should be identified in future
studies, to confirm our findings. In addition, the cross-sectional
design of the study means that the causation can hardly be tested.
Future research should focus on a longitudinally designed, large
sample-sized study, as well as objective measurements of activity.

CONCLUSION

In this research, we described the PA, ST, and motor coordination
function of both typically developed children and children
with autism, and confirmed the relatively low PA and low
ST lifestyles in children with autism. The association between
SSBs and motor function in typically developed children is
also addressed. The results showed the necessity of supporting
children with lifestyle interventions and promoting early lifestyle
interventions, therefore, decreasing the risk of long-term
health problems.

This  study also provided important evidence
showing that children with special conditions should
be supported with lifestyle interventions, including the
promotion of motor function training to encourage a
healthier lifestyle.
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