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and 2010, the overall average stature increase of 
rural boys and girls were 1.7 cm and 1.5 cm higher 
than that of urban boys and girls. The rural boys and 
girls aged 18 years had more 1.0 cm and 0.6 cm 
increase in body height than their urban 
counterparts.  

DISCUSSION 

The study indicated that a strong secular change 
in children and adolescents’ stature occurred in rural 
 

areas of provincial capitals in China during the past 
25 years. The overall increase was positive in all the 
school-aged boys and girls in eastern, central, and 
western regions during the whole survey period.  

Overall Secular Change in Stature 

We found that the overall average stature 
increases were 3.1 and 2.4 cm/decade for boys and 
girls aged 7-18 years, respectively. Averagely boys 
and girls aged 7 years in 2010 were 7.1 and 6.6 cm 
taller than those at the same age in 1985. The largest 

 

Figure 2. Increase Rates of Stature for Rural Boys (A) and Girls (B) in Eastern, Central and Western 
Regions, China, 1985-2010. 

 

Figure 3. Secular Changes in Stature for Rural Boys (A) and Girls (B) Aged 18 Years in Eastern, Central 
and Western Regions, China, 1985-2010. 

 

Figure 4. Increase in Stature of Boys and Girls 
between Rural Area and Urban Area, 
1985-2010. (PC: provincial capitals). 

 
 

 

Figure 5. Gross Domestic Product (GDP) in 
three regions 1985-2010. 
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increases occurred in adolescents. The average 
increases were 10.4 cm for boys aged 12-14 years 
and 8.7 cm for girls aged 10-12 years, the increase 
rates were 4.1 and 3.5 cm/decade, respectively. 
Averagely boys aged 15 years and girls aged 14 years 
in 2010 were 1.1 cm taller than those aged 18 yeas 
in 1985. The increase rates for boys and girls aged 18 
years were 1.4 and 0.9 cm/decade, respectively. The 
increase of body height in rural boys and girls in 
China was consistent with our previous report about 
the body height increase in boys and girls in urban 
areas[18-19] which indicated that an overall long term 
increase in children’s body height had occurred both 
in urban area and in rural area in China. More 
notably, the increase in rural area was larger than 
those in urban areas, where the average increase 
rates for boys and girls aged 7-18 years were 2.4 and 
1.7 cm/decade respectively and average increase 
rates for boys and girls aged 18 years were 1.0 and 
0.7 cm/decade, respectively[19]. Secular body height 
increase varied in different populations during 
different periods. The increases were larger than 
those reported in Europe and North America 
between 1880 and 1980, i.e. about 1-2 cm/decade in 
childhood, 2-3 cm/decade in adolescence and about 
1 cm/decade in adulthood[3,33]. The increase rates 
were similar to those reported in Taiwan between 
1964 and 1988, i.e. 2.5 and 2.5 cm/decade in 
childhood, 4 and 3 cm/decade in adolescence and 
1.5 and 0.7 cm/decade in adulthood for males and 
females, respectively[34]. And the increase rates were 
similar to those of South Korean between 1956 and 
1994[35-36] and rural Mexico between 1968 and 2000 
as well[37]. Meanwhile, the increase rates were lower 
than those in Japan between 1950 and 1960, where 
7.5 cm/decade was reported in adolescents and    
3 cm/decade in adults[38]. 

Region Specific Difference in Body Height Increase 

Mean body height in eastern region was higher 
than that in central region, and mean body height in 
western area was lowest for all age groups in each 
survey in generally. This result was in accordance 
with the economic status of the three regions. Data 
from the National Bureau of Statistics of China 
indicated that the increase of Gross Domestic 
Product (GDP) showed the same trend (Figure 5). 
The overall average increase rate for 
children/adolescents aged 7-18 years in central 
region was slightly higher than that in eastern region 
and much higher than that in western region. The 
increase rate was similar in age group 18 years, 

which was similarly high in central region and 
eastern region and low in the western region. The 
difference between eastern/central region and 
western region was obvious. For instance, the boys 
and girls aged 18 years in eastern region were 1.7 cm 
and 1.5 cm higher than those in western region in 
1985, while the difference increased to 2.1 cm and 
2.7 cm in 2010, respectively. At the same time the 
difference between eastern region and central 
region remained nearly unchanged. Some previous 
studies[3,39-40] reported that the secular increase in 
stature was more obvious in lower socioeconomic 
groups, however, such phenomenon wasn’t 
observed in these three regions. There might be 
some explanations. Firstly, the baseline body heights 
in rural areas of the three regions were all low. 
Individuals even in the region with better socioe- 
conomic status were far from their growth genetic 
potential. Secondly, it also indicated that western 
region is less developed than eastern and central 
regions and the body increase might be affected in 
this region, while the socioeconomic development in 
central region was relatively ‘enough’ and could 
supply the necessary energy and nutrition for the 
growth of children. Thirdly, there might be some 
confounders of genetic or geographic factors which 
needed further study. Generally, the policymakers 
need to pay more attention to the living conditions 
and nutrition improvement in western region. 

The largest increase rates in different regions 
occurred in different survey periods. In eastern 
region the largest increase rates for children or 
adolescents aged 7-18 years was observed between 
1991 and 1995, which was 5.6 cm and 4.7 cm for 
boys and girls, respectively, while in central region 
the largest increase rate was observed between 
2005 and 2010, which was 5.2 cm and 4.3 cm for 
boys and girls, respectively. The body height increase 
in grown up boys and girls also reached 2.4-2.7 cm in 
these survey periods in the two regions. The growth 
rate was almost similar to the dramatic increases in 
Japan between 1950 and 1960, whereas the largest 
body height increase for the boys and girls aged 7-18 
years in western region were below 3.8 cm and   
2.8 cm in five survey periods, respectively, indicating 
that boys and girls in this region were far from their 
genetic potential and more efforts would be needed 
to improve their growth.  

Difference of Secular Change in Rural Area and 
Urban Area 

The average body height of children or 
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adolescents in rural areas of 30 cities were lower 
than those in urban areas in China[19]. The gender 
specific overall average increase rates of the children 
aged 7-18 years and the increase rates of the grown 
up children aged 18 years in rural area were higher 
than those in urban areas. This difference was 
similar to the report about rural and urban children 
in Mexico[12]. The overall average increase rates in 
western region were lowest among the three regions, 
but still higher than those in the group with highest 
increase in urban area. The increase rate in boys 
aged 18 years was similar. The increase rate in girls 
aged 18 years in western region was lower than that 
in urban area, which might indicate that girls in 
western rural area had not suitable environment for 
them to reach their genetic growth potential. We 
found an interesting phenomenon that the stature 
secular growth trend in rural areas with low 
socio-economic status was more obvious than that 
in urban areas, while the stature secular growth 
trend in western region with the low socio-economic 
status was weak. The result was similar to the 
report[25] about Chinese children aged 0-7 years. We 
have tried to discuss this interesting ‘paradox’ 
phenomenon in previous part of this article, which 
reminded researchers to explain the results with 
caution.  

At the same time, the increase rates in different 
survey periods in rural regions varied, which was 
different from that in urban areas, especially in 
coastal large cities with more stable trend.  

There are some limitations in the study. The 
national data were collected from 1985 while as 
shown by some studies, secular trends in China 
occurred early even from 1939[18,22-23]. Lack of 
information before 1985 might limited the 
understanding of true secular trend outline in rural 
Chinese. Data in the present study were from rural 
areas in 30 cities. There are two reasons for this. 
Firstly, the data of 1991 were only collected from 
subjects from 30 cities. Secondly, the national rural 
sample is comprised of three socioeconomic classes 
(high, moderate, and low) and the sample from 30 
cities represents the high socioeconomic class. The 
analysis of single socioeconomic class can avoid 
some confounding factors. At the same time it did 
not fully reflect the situation of rural China certainly 
and only represented a relatively affluent part of 
rural area, so we will continue to analyze and discuss 
the effect of socioeconomic factors on stature 
increase in the future study.  

A strong positive secular change in stature for 

children and adolescents in rural area of provincal 
capitals in China occurred simultaneously with urban 
change during the past 25 years, while China 
experienced an overall rapid economic growth. The 
secular trend in stature increase in rural areas was 
more obvious than that in urban areas and there are 
differences among eastern, central and western 
regions. The boys and girls in rural area would have 
more genetic potential to grow higher. The policy 
maker should pay more attention to it and do more 
effort to improve the living condition and nutrition 
status of children in western region.  
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