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The prevalence of normal weight, overweight
and obesity for all students were (81.9%, 12.4%, and
5.7%), respectively. Among the males were (76.1%,
16.0%, and 7.9%), while among females were (87.8%,
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8.7%, and 3.5%), respectively. The prevalence of
overweight and obesity among males were
significantly higher compared with females as shown
in Figure 2.
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Figure 1. Effect of age and sex on anthropometrics measurements, 2010-2013.

Table 2. Mean (SD) of Anthropometrics Measurement by Living Condition/Gender, 2010-2013

Urban/ Male Urban/Female Rural/ Male Rural/ Female
Variables ) Mean ) Mean ) Mean ) Mean F-value  P-value
(SD) (SD) (SD) (SD)
. 1.67 1.54 1.60 1.53
Height (m) 63,438 (16.78) 63,519 (12.36) 64,428 (16.91) 64,196 (12.53) 5.17 <0.001
. 54.71 46.84 52.37 45.65
Weight (kg) 63,438 (16.69) 63,519 (11.85) 64,428 (15.83) 64,196 (11.59) 5.99 <0.001
2 20.40 19.32 19.84 19.09
BMI (kg/m?) 63,438 (3.56) 63,519 (3.01) 64,428 (332) 6419 (2.92) 2.09 <0.001
79.02 75.94 77.44 75.14
Bust (cm) 63,419 (11.32) 63,504 (9.90) 64,401 (10.98) 64,186 (10.01) 1.67 <0.001
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The prevalence of overweight and obesity were
(14.5%, 10.3%) at age 7-11 years, (11.2%, 6.8%) at
age 12-14 years, (11.7%, 3.1%) at age 15-17 vyears,
and (11.4%, 2.3%) at age 18-22 years. Obesity was
shown decrease with increasing age groups as
presented in Figure 3.

The results shows a high prevalence of overweight
in Nanjing, Yancheng, Taizhou, and Yangzhou, 15.6%,
14.5%, 14.2%, and 13.5%, respectively. On the other
hand, Nantong and Suzhou reported the same
prevalence of overweight (12.7%). Obesity rate was
high in Taizhou, Nanjing, Xuzhou, and Yangzhou
(10.0%, 9.2%, 9.4%, 8.5%), respectively, and similar
rates were reported in Yancheng and Sugian (8.2%),
as well as Nantong, Zhenjiang and Suzhou (5.3%). A
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Figure 2. Prevalence of Overweight and
Obesity between males and females
students, 2010-2013.
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Figure 3. Prevalence of Overweight and
Obesity among different age groups,
2010-2013.

lower prevalence of obesity was observed among
students in Huai'an (4.7%) compared to others
districts as shown in Figure 4.

The prevalence of overweight and obesity
among students in 2010, 2011, 2012, and 2013 are
shown in Table 3. A higher prevalence of overweight
and obesity among students were observed in the
years 2012 and 2013.

There is a significant change in overweight and
obesity prevalence in school children and
adolescents from 2010 to 2013. However, the
prevalence of overweight and obesity remains high
in males compared to female students. For males,
the pattern was different, with 8.6%, 6.4%, 8.1%,
and 8.0% obese, respectively whereas for females
3.6%, 3.0%, 3.5%, and 3.9% during the period 2010,
2011, 2012, and 2013, respectively.

One important noticed in this study is variances
for prevalence of overweight and obesity by sex,
living status and year. As seen in Table 4, the trend
observed in Jiangsu, indicates a continues double
increasing in overweight and obesity prevalence in
males compare with females students during the
four years.

By the region also there is remarkable increasing
in urban children compare with rural students in
Jiangsu Province. These differences were statistically
significant (Chi-square test, P<0.001) as were
showed in Table 4.
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Figure 4. Prevalence of Overweight and
Obesity in 13 cities in Jiangsu province,
2010-2013.
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DISCUSSION

The results have demonstrated a large
anthropometric measurements data set among
255,581 students in Jiangsu province, 50.03% were
males, and 49.97% were females aged 7-22 years.
Similar results were reported in previous
studies®®?. In the present study body height,
weight and BMI were lower than Egyptian and
Pakistani school children®®' . There was a significant
difference in the anthropometric measurements
between age groups. The range of BMI was normal,
consistent with Asian populations, which fell
between the 18.5-23 kg/m? according to a WHO
consultation. In China’s Dalian city, a study
conducted from 2004-2009 indicated that height,
weight and BMI in boys were higher than girls, due
to the interaction of age and genderm]. Whereas,

average heights and weights for students of 7-12
years were found higher than the World health
organization WHO 2007 references®®. The effect of
sex, age and region on body height, weight, BMI and
bust were significant (P<0.001). The physical
conditions for college students were observed in
Shandong province during 1995-2005, it has been
revealing that the ratio of height, weight and BMI
increased more in rural areas than urban, while
worsening among male and female students. Dong
et al. indicated that weight, height, and BMI rates
were increased with age for both males and females,
and the means of BMI were increased by 4.4 kg/m’
and 4.6 kg/m” for males and females, respectively[27].
However, study conducted in Anhui revealed that
adiposity variation among rural children was
reported due to socioeconomic status, dietary intake,
and physical activitylzg]_

Table 3. Trend Prevalence of Overweight and Obesity by Age Group, 2010-2013 (%)

Age 2010 Year 2011 Year 2012 Year 2013 Year
Group (y) Overweight Obesity Overweight Obesity Overweight Obesity Overweight Obesity
7-11 13.7 10.2 13.7 9.2 14.7 10.7 16.2 11.3
12-14 10.7 6.7 10.5 6.3 10.7 6.8 134 7.6
15-17 12.0 34 10.0 2.1 12.6 3.8 11.8 2.8
18-22 10.0 2.2 9.9 2.0 10.9 2.3 15.0 2.6
7-22 11.8 6.1 11.1 4.7 12.3 5.8 14.6 6.0

Table 4. Prevalence of Normal Weight, Overweight, and Obesity by Sex and Living Status, 2010-2013

Items Year (%) Chi-square P-value
2010 2011 2012 2013
Male
Normal weight 76.1 79.2 76.1 73.1 281.09 <0.001
Overweight 154 14.4 15.8 18.9
Obesity 8.6 6.4 8.1 8.0
Female
Normal weight 88.2 89.3 87.6 85.9 103.9 <0.001
Overweight 8.2 7.7 8.8 10.2
Obesity 3.6 3.0 35 3.9
Urban
Normal weight 79.5 81.7 79.5 77.5 191.37 <0.001
Overweight 13.2 124 13.6 15.8
Obesity 7.2 5.9 7.0 6.8
Rural
Normal weight 84.7 86.7 84.2 81.4 207.11 <0.001
Overweight 10.4 9.7 11.0 134
Obesity 5.0 3.6 4.7 5.2
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Until recently health consequences of obesity
among Chinese people have seen continuously
increasing in children and adolescents, although the
health care system in China has significantly
improved, moving towards universal health
coverage®.

The prevalence of overall normal weight,
overweight and obesity were (81.9%, 12.4%, and
5.7%), respectively among large multistage
cross-sectional studies with 255,581 students during
the four years survey. Overweight and obesity was
found higher among males students compared with
females students, it was similar to the previous
studies in Chongqinglzg], and Shenzhen®”. The
prevalence of pediatric obesity in rural China was
relatively increasing in children and adolescent in the
7-18 age group, and the percentage for overweight
and obesity was (15.4%, 6.4%), respectively. Current
study revealed the prevalence of overweight and
obesity was higher in urban students than rural
areas®?, Overweight among Chinese students was
lower than Egyptian students and Sudanese
schoolchildren aged 15-18 years, while obesity in
Chinese student was higher than Egyptian and
Sudanese students®**®. Incidence was found to be
lower than the United states in children aged 5 to 14
years by 11.9% for obesity rate, and within gender
(10.1%) for girls and 13.7% for boysBl]. Student
prevalence rates were lower than the data from
2007-2008  National Health and  Nutrition
Examination Survey (NHANES) in the United States
among all children aged 2-19 years. In Italy, the city
of Sicily shows a high result for obesity compared to
current rates™. Overweight (15.3%) and obesity
(3.5%) were different among 18-24 years-old female
students in Poland®”. In Cyprus city, obesity
prevalence was (8.1%) in 2010 compared with (5.9%)
in 2000, which was higher than students in Jiangsu
provincem].

By living condition overweight and obesity in
males living in urban and rural areas was similar to
the conclusive data obtained by Dong, et al.”’!,
However, the overweight and obesity rates among
students in Jiangsu province were higher than
students in Shandong provincem], and lower than
those reported in the China National Nutrition and
Health Survey conducted in 200554,

This study showed a significantly higher
proportion of obese and overweight children in
northern, southern and central Jiangsu area
compared to other studies. There are several
potential explanations for the variation. First,

compared to the previous study, the subjects were
all located in the eastern- central coastal of
the People's Republic of China characterized as a
more develop site based on Human development
index, with rapid economic development in China. As
a result, the Chinese living environment, dietary
habits and lifestyle of the population were
continuously improved than before. The culture of
Western-style food has become increasingly
available in recent years. The Chinese how consume
fewer staple foods and more meat and particularly
dairy products than previoustBS]. Evidence of
increasing fast service restaurants in the cities such
as Kentucky Fried Chicken (KFC) and McDonalds,
which are popular among children especially in big
cities, have strangely increased dietary fat intake in
children, adolescents and adults®®. The increased
obesity is associated with the better socioeconomic
status and intense process of urbanization and less
active Iifestyles[%]. A second observation likely to
come from previous findings have reported
behavioral risk factor in spending time media use
such as watching television, less physical activity
were increase the increased body mass Index
level®”?®,

The worldwide prevalence of childhood
overweight and obesity increased from 4.2% (3.2%,
5.2%) in 1990 to 6.7% (5.6%, 7.7%) in 2010. This
trend is expected to reach 9.1% (7.3%, 10.9%). The
estimated childhood overweight and obesity in
Africa in 2010 was 8.5% (7.4%, 9.5%) and is expected
to reach 12.7% (10.6%, 14.8%) in 2020. The
prevalence is lower in Asia (4.9% in 2010) than in
Africa, however, the number of affected children (18
million) is higher in Asia.

The prevalence of overweight and obesity were
reported higher rate in urban area compare with
rural area of Jiangsu province. This may return back
to the fast developing of socioeconomic status of the
population in Jiangsu province, geographic and
climate change conditions as well as dietary habits
play a roles in increasing the rate of over weight and
obesity, in addition to students behavioral and
lifestyle which may contribute in increasing the
prevalence of overweight and obesity among
students in Jiangsu province.

Although prevalence estimates provide evidence
on the burden of overweight and obesity, the
incidence is the key to understand the risk over a life
time and monitor the health status of students in
Jiangsu province. The identification of the potential
age for intervention will promote a good health
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status relating overweight and obesity. The present
age study will add great value in medical
anthropometry research and allow for monitoring
the trend of overweight and obesity among students
in future.

In conclusion, there have been a significant
changes in overweight and obesity prevalence in
students from 2010, 2011, 2012, and 2013. However,
the prevalence remains higher rate among males’
students compared with females. The prevalence of
overweight and obesity rate was higher in urban
compared with rural area. Although the obesity is
still endemic in China, it may reduce through the
evidence-based interventions. Therefore, more
efforts are needed towards this to achieve the goal,
maintain normal body weight. The intervention
programme should focus on changing student’s
lifestyle behavioral in Jiangsu province, practicing
physical activity, may contribute in reducing the
prevalence of overweight and obesity among
students in Jiangsu province.
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