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Abstract

Background: Obesity has become a serious problem for Chinese Han nationality. This research aimed to evaluate the
prevalence of and trends in obesity among Chinese Korean nationality children and adolescents (1991-2010).
Methods: We used data from Chinese National Surveys on Students’ Constitution and Health (CNSSCH). CNSSCH
was utilized to monitor Chinese students’ health condition and released its data every 5 yr (1991, 1995, 2000, 2005 and
2010). The standard weight-for-height was the 80th percentile for sex- and age-specific growth charts based on the
1985 CNSSCH data. Obesity was defined as 2120% of standard weight-for-height.

Results: The total age-adjusted prevalence of obesity was 15.9% (95% confidence interval (CI), 14.9-16.9%) among
Chinese Korean children and adolescents aged 7 to 18 yr. Children or adolescents who were boys (Rate ratios (RR),
1.35; 95% CI, 1.19-1.53) or aged 10-12 (RR, 1.38; 95% CI, 1.17-1.63) were more likely to be obese. The trend analy-
sis of the 19-yr period implied a serious annual increasing trend during 1991-2000 (RR, 1.05; 95% CI, 1.02—1.07) and
during 2000-2010 (RR,, 1.12; 95% CI, 1.11-1.13). Chinese Korean children may also be more likely to become obese
than Han nationality children during 1991-2010.

Conclusion: A serious and continuous increasing trend was in the prevalence of obesity among Chinese Korean
children and adolescents during 1991-2010. Childhood obesity had become a serious problem. This prognosis is wot-

risome.
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Introduction

Obesity had been recognized a risk factor for cor-
onary heart disease, hypertension, diabetes and
many other health disease. It is related to prema-
ture death and a heavy economic burden
(1).Obesity occurs in all age groups. In China,
childhood obesity has become a serious health
problem (2, 3). Unfortunately, most of the studies
just gave attention to Han nationality children and
adolescents. Few trustworthy and representative
studies reported the prevalence of and trends in
obesity about ethnic minorities. Among the 55
ethnic minorities, Chinese Korean nationality has
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the highest income level than other ethnic minori-
ties. This is due to among 1.9238 million Chinese
Korean nationalities, 23.5% people went abroad
and worked in South Korea by the end of 2011 (4).
A good improvement in the economy would lead
to a continuous increase in obesity rates (5). The
prevalence of childhood obesity would change in
these years.

Since many Chinese Korean people worked in
South Korea each year. The diet culture and the
way of life among Chinese Korean people were al-
ways affected by South Korean. The prevalence of
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childhood obesity might have the same trend with
South Korean children. In South Korea, physical
inactivity, an unbalanced diet, and excessive intake,
have contributed to creating an obesogenic envi-
ronment (5). The prevalence of childhood obesity
increased significantly and it doubled from 5.4%
in 1998 to 10.8% in 2008 (7, 8). However, to Chi-
nese Korean childhood obesity, we lack an accu-
rate study, which would present the prevalence of,
and trends in obesity among Chinese Korean
children and adolescents. A high prevalence of
childhood obesity would have adverse influence
on their health. Therefore, it is urgent to have
such a study, and this research would give policy-
makers sufficient information to make proper pol-
icies.

CNSSCH is utilized to monitor national trends in
the health of students. Since 1991, CNSSCH data
have been utilized to assess the obesity levels
among all Chinese children and adolescents. The
most recent data were collected in 2010. We use
the data from these surveys to estimate the most
recent obesity prevalence among Chinese Korean
7-18 yr old children, and to estimate the variation
among different demographic and socioeconomic
groups in 2010. Then we assessed the trends in
childhood obesity prevalence, and changes of
physical fitness from 1991 to 2010.

Methods

CNSSCH became a continuous survey from 1985,
and it released its data every 5 yr. Our data were
acquired from them. In 1985, CNSSCH just meas-
ure the Han nationality students. Therefore, our
first data was from 1991. Standardized methodol-
ogy was used in these complex multistage, cross-
sectional, nationwide surveys. At different time
points, CNSSCH used the same sampling me-
thods. The subjects were 7—18 yr old primary and
secondary school students. Chinese Korean child-
ren and adolescents were randomly selected from
Jilin provinces. In our study, subjects were sorted
by region (urban or rural) and gender. Samples of
the same size from three socioeconomic classes
(lower, middle, upper) were selected in each of the
four groups. CNSSCH selected three urban and
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three rural residential areas, respectively. A list of
primary or secondary schools names and grade 1—
12 student's names was provided by a local area’s
Educational Committee. Primary and secondary
schools were firstly and randomly selected. Then
according to the size, two or three classes were
randomly selected in each grade level (3). This
study’s data were gathered in 1991, 1995, 2000,
2005, 2010 (N=4762, 4797, 4701, 5750, 5241).
The surveys were conducted in a moving exami-
nation center with a standardized physical exami-
nation. Ethical approval was obtained from Pek-
ing University’s Medical Research Ethics Commit-
tee. Written informed consent was obtained from
each participant and his or her parents before data
collection. The surveys were abiding strictly by the
same protocols at various times when select the
sample and conduct the interviews and examina-
tions (2, 9). Detailed description of these surveys
can be found (2, 9).

Well-trained staffs that followed a reference pro-
tocol measured the body data (height, weight) and
then took notes. When measured the height, the
subjects were asked to be barefoot. The height
was measured to the nearest 0.10cm with a porta-
ble stadiometer. When measured the weight, the
subjects were asked to wear lightweight clothes.
The weight was measured to the nearest 0.10 kg
with a balance-beam scale (3). Childhood weight
category was created based on a standardized
weight-for-height from the sex- and age-specific
80th percentile weight on the same height popula-
tion (10). The standards based on the 1985
CNSSCH data (237476 males and 233639 females
who were 7-22 yr old). Obesity was defined as
=120% of standard weight-for-height (10).

We used direct method to adjust the age-adjusted
prevalence of five times with the 2010 China’s
Census population using age groups (7-9, 10-12,
13-15, 16-18). The prevalence of childhood obes-
ity was showed by age, sex, and region (urban and
rural) subgroups in 2010. The prevalence of child-
hood obesity which classified by sex-specific area

groups was plotted for five survey years (1991,
1995, 2000, 2005, 2010).
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In order to test the trends in the prevalence of
childhood obesity among Chinese Korean during
1991-2010, generalized linear models (GLM) with
a log function based on the binomial distribution
was be adopted (11). Rate ratio (RR) was used to
measure relative risk. The prevalence odds ratio
(OR) which estimated by logistic regression is al-
ways used to evaluate the age and gender differ-
ences and trends of obesity, but the relative risk is
often overstated by odds ratio (11). Rate ratio (RR)
can estimate an appropriate relative risk. We used
GLM to generate rate ratios (RRs) between age
group, area, and sex. Moreover, survey period was
treated as a continuous variable to assess the linear
trends in the prevalence of childhood obesity over
the five survey periods with GLM models. We
also used GLM to generate the RR for Ko-
rean/Han children stratified by sex-specific area.

We used the sex-specific GLM to test the differ-
ences classified by area and age. These models
were also used to test the interaction terms be-

tween sex, age group and area. SAS (Version 9.3;
SAS Institute Inc., Cary, NC.USA) statistical soft-
ware was used to analyze these data.

Results

In 2010, the overall prevalence of obesity was 15.9%
(95% CI, 14.9-16.9%, Table 1) among Chinese
Korean children and adolescents aged 7 to 18 yr.
The prevalence was higher in boys compared with
girls (18.2% vs. 13.2%, P<0.0001), the RR for
boys/gitls was 1.35 (95% CI, 1.19-1.53, P<0.0001)
after controlling for age and area (Table 2). Obesi-
ty affected 16.3% study participants in urban areas
while it affected 15.5% study participants in rural
areas (P=0.5717; RR, 1.04; 95% CI, 0.92-1.17).
Compared with the other age groups, the 10-12 yr
age group had the highest prevalence (P<0.0001;
RR, 1.38; 95% CI, 1.17-1.63) (Table 1, 2).

Table 1: Prevalence of obesity for children and adolescents of Korean Minority Chinese aged 7-18 yr, 2010

Male
N=2652

Female
N=2589

Age group (yr) All

All Sample size (7-18) N=5241
7-18 15.9 (14.9-16.9)
7-9 15.3 (13.4-17.2)
10-12 20.9 (18.7-23.2)
13-15 16.3 (14.3-18.3)
16-18 12.4 (10.7-14.2)

Utban  Sample size (7-18) N=2552
7-18 16.3 (14.8-17.7)
7-9 14.6 (11.8-17.3)
10-12 22.0 (18.8-25.3)
13-15 16.4 (13.5-19.3)
16-18 13.2 (10.6-15.8)

Rural Sample size (7—18) N=2689
7-18 15.5 (14.2-16.9)
7-9 16.0 (13.2-18.7)
10-12 19.8 (16.7-23.0)
13-15 16.2 (13.4-18.9)
16-18 11.7 (9.3-14.1)

18.2 (16.7-19.7)
17.4 (14.6-20.3)
22.9 (19.6-26.2)
18.0 (15.1-21.0)
15.4 (12.7-18.2)
N=1289
19.2 (17.0-21.3)
15.3 (11.3-19.3)
25.4 (20.6-30.1)
19.1 (14.8-23.4)
17.2 (13.0-21.3)
N=1363
17.3 (15.3-19.3)
19.3 (15.2-23.3)
20.4 (15.9-24.8)
17.0 (13.0-21)
13.8 (10.1-17.5)

13.2 (11.9-14.5)
12.6 (10.0-15.2)
18.5 (15.5-21.6)
14.2 (11.6-16.9)
9.3 (7.1-11.5)
N=1263
12,9 (11.1-14.8)
13.7 (9.9-17.5)
17.9 (13.5-22.2)
13.1 (9.3-16.8)
9.0 (5.9-12.2)
N=1326
13.4 (11.6-15.3)
11.4 (7.9-14.9)
19.2 (14.8-23.6)
15.3 (11.5-19)
9.5 (6.4-12.6)
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Table 2: Rate ratios for obesity prevalence of Korean Minority Chinese in 2010, RR (95% CI)

Parameter

All

Male group

Female group

Male/female

Urban/ rural

Age group (y1)
10-12/7-9
13-15/7-9
16-18/7-9

1.35 (1.19-1.53)
1.04 (0.92-1.17)

1.38 (1.17-1.63)
1.08 (0.91-1.29)
0.83 (0.69-1.01)

1.09 (0.93-1.28)

1.32 (1.06-1.64)
1.03 (0.82-1.30)
0.89 (0.70-1.13)

0.96 (0.79-1.17)

1.48 (1.14-1.93)
1.15 (0.87-1.51)
0.75 (0.55-1.03)

The overall prevalence of obesity significantly in-
creased over time from 1991 to 2010. From 1991
to 2000, the increasing trend in prevalence was
mild. However, from 2000 to 2010, the prevalence

0,25 4

0.2

of childhood obesity was significantly increasing
for the overall population and for the area, and
sex subpopulations (Fig. 1).

L pielshi
1985
w2000
2005
w2010

Al11 Urban males Urban females  Eural males Fural females

Fig.1: The changes in the prevalence of obesity for children and adolescents of Korean Minority Chinese, 1991-2010

Trend analyses for the 19-yr period showed a sig-
nificant trend in childhood obesity prevalence.
The annual increase in the rate ratios of obesity
prevalence was 1.10 (95% CI, 1.07-1.14) for boys
from 1991 to 2010. However, for girls, the preva-
lence of obesity kept stable. From 2000 to 2010,
the annual increase in the rate ratios was both
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high (boys: RR, 1.12 95% CI, 1.10-1.14; girls: RR,
1.12; 95% CI, 1.10-1.14). The overall annual in-
crease in the rate ratios of obesity was significantly
higher during 2000-2010 period (RR, 1.12; 95%
Cl, 1.11-1.13) than 1991-2000 period (RR, 1.05;
95% CI, 1.02-1.07) (Table 3).
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Table 3: Estimated annual increase in the rate ratios of obesity prevalence during 1991-2000 and 2000-2010, in dif-
ferent subpopulations, RR (95% CI)

1991-2000

2000-2010

Males

Males, utban
Males, rural
Females
Females, urban

Females, rural

All

1.10 (1.07-1.14)
1.14 (1.09-1.19)
1.06 (1.01-1.11)
0.99 (0.96-1.03)
0.97 (0.93-1.02)
1.02 (0.97-1.07)
1.05 (1.02-1.07)

112 (1.10-1.14)
1.09 (1.07-1.12)
1.15 (1.12-1.18)
1.12 (1.10-1.14)
1.12 (1.09-1.15)
1.12 (1.09-1.15)
112 (1.11-1.13)

The RR for the Korean/Han children showed the
risk of being obese between the two nations. The
RR was 1.85 (95% CI, 1.58-2.17) in 1991, 1.27 (95%
CI, 1.10-1.47) in 1995, 0.97 (95% (I, 0.85-1.10) in
2000, 1.52 (95% CI, 1.41-1.64) in 2005, 1.94 (95%
CI, 1.82-2.07) in 2010. In general, Chinese Korean
children may be more likely to occur obese than
Han nationality children from 1991 to 2010.

Discussion

The result of data analysis has presented us the
prevalence of and trends in obesity among Chi-
nese Korean children and adolescents over the
past 19 yr. In 2010, the prevalence of childhood
obesity was higher than the previous four time
points. Obesity had become a serious problem
among Chinese Korean children and adolescents.

All nations were directly comparable because the
CNSSCH used the same measure in all ethnic mi-
norities. The RR for the Korean/Han children in-
dicated that Chinese Korean children might be
more likely to become obesity than Han nationali-
ty children from 1991 to 2010. Previous studies
showed that the proportion of Korean residents
with high salt and high carbohydrate diet was sig-
nificantly higher than the local Han Chinese. Ow-
ing to their different diets, the sodium intake and
the serum sodium level were always higher in Ko-
rean residents. What” more, the local Korean pre-
ferred high-calorie and high-fat food such as beef
and dogs (12, 13). These differences may lead to
Chinese Korean children have more risk of being
obese. Then, when we compared the prevalence
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of obesity between different nations in 2010, we
concluded that the Han nationality and the Mon-
gol nationality had similar high prevalence of
childhood obesity. Other nations were lower than
they were. Chinese Korean children had the high-
est prevalence of obesity than any other nations,
which need us to pay more attention to (14).

The swift increase of the childhood obesity epi-
demic in such a brief period may be the result
from the change of caloric intake, energy expendi-
ture and lifestyle changes (15, 16). First, with the
increase of Chinese economic, great improve-
ments had happened in diet, a significant shift
from undernutrition towards overnutrition (17).
Opvernutrition has played an important role in
Chinese Korean childhood obesity (18). Second,
because of the decrease in body movement and
energy expenditure during transportation, people
can get more leisure time, which is always spent as
inactive spare time. This causes another large
component of obesity (19, 20). In China, 30 per-
cent of boys and 15 percent of girls spent more
than 2 h per day playing computer games (21).
Sitting in front of computers for hours makes re-
duce our energy expenditure. Third, in several re-
searches, environmental factors including psycho-
logical stress were found to have a great influence
on the development of obesity (22). In South Ko-
rea, schoolwork and an excessive competition for
entrance exam have become the ‘stress’ factor
which becomes the cause of children obesity (23).
In China, the college entrance examination not
just became the ‘stress’ factor in Chinese Korean
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children. It also reduced outdoor activities in or-
der to be engaged in better schools.

The data analysis revealed that rural children and
urban children had the similar risk of becoming
obesity in 2010. However, the prevalence of obes-
ity reached epidemic proportions just in urban
Chinese Korean children (13). The large disparity
in the prevalence of obesity between rural children
and urban children in different periods may be
due to the change in the regional socioeconomic
status. China’s economic development was profit-
ed by urban residents firstly. Urban residents ex-
perience better living conditions and participate in
less physical activity than rural residents (24). So
the prevalence obesity was always higher in urban
in the past. However, children in rural also bene-
fited a lot from economic development. In the
recent several years, rural children also expe-
rienced similar changes with urban children,
which could help to explain why childhood obesi-
ty has also become a serious problem in rural
areas.

Boys had more risk of being obesity than girls in
our study. This trend was same as the trend of
childhood in China (boys was higher than girls
were) (3). Maybe they have the same cause related
to China’s traditional idea; sons were more pre-
ferred than girls especially in rural areas. Boys are
more likely to be better raised than girls are.
Therefore, they could attain much more food and
get less work. In addition, obesity is not deemed
as harmful or unbearable among boys in Chinese
cultural value (26). However, parents and grand-
parents hope gitls to be thinner and slimmer. For
this reason, boys are allowed to eat more food
than girls do. Moreover, Chinese adolescent girls
have more aspirations for body image (preference
for thinness). This also contributed to the differ-
ence in obesity trends (25, 27). In lifestyle, Chi-
nese boys drank more soft drinks than girtls, but
fewer attempted to lose weight by restricting diet.
At the same time boys spent more time playing
computer games than girls (28). Different lifestyle
between boys and girls may also contribute to the
gender disparity in the prevalence of obesity.
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In our result, the RR for Korean/Han children
was not statistically significant in 2000. The reason
may be that the annual increase in the obesity rate
was significantly fast during the 2000-2010 periods.
During 1991-2000, it increased slowly in Chinese
Korean children. The annual increase in obesity
rate of Han nationality children was in a different
situation. During the 1991-2000 period, the speed
was very fast, but it slowed down after 2000 (3).
Different situations in the same period lead the
RR in 2000 to be not statistically significant.

Two limitations existed in our study. First, child-
hood obesity defined based on weight-for-height,
that is not a perfect method to reveal body fat. It
is highly related to body fat. Regardless of the
measure used, the change in prevalence of obesity
was obvious. The second limitation was that the
data from five cross-sectional surveys, and each
survey was conducted on different subjects. When
we estimated the prevalence of and trends in ob-
esity, unintentional errors might occur. Besides, in
our study the prevalence estimated in each
CNSSCH was standardized according to the age
distribution of the 2010 population for the pur-
pose of comparison. In spite of having limitations,
our results had made a significant contribution to
know about the condition of obesity among Chi-
nese Korean children and adolescents.

Conclusion

Obesity is highly prevalent in Chinese Korean
children. This result is terrible and a significant
and steady increase was happening among all sex-
specific area groups. These trends present lots of
critical public health challenges. Policymakers
should have the awareness of stopping and revers-
ing the trend from physically active to sedentary
pastimes. Investments enhancing children health
are extremely important to Chinese Korean child-
ren now. Many public health policies should be
taken to solve these issues.
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