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The nutritional status of pre-school children in poor rural

areas of China

Chang Ying*, Zhai Fengying*, Li Wenjun*, Ge Keyou*, Jin Daxun* and

Mercedes de Onis$

*Institute of Nutrition and Food Hygiene, Chinese Academy of Preventive Medicine, Beijing, China;
§Nutrition Unit, World Health Organization, Geneva, Switzerland.

Described are the main findings of the first large-scale nutrition monitoring project carried out over a 4-year
period in China. The nutritional status of nearly 10 000 preschool children in 18 comparatively poor rural
areas in seven provinces was followed each year over the period 1986-89 in order to identify their major
nutritional problems and improve their growth and development. Physical measurements were made and
dietary surveys and biochemical tests were performed on a subsample of the children. The proportion of
stunted and underweight children was far higher than the national average. Based on the possibilities offered
by local circumstances, the prevalences of stunting and underweight were lowered and anemia greatly
reduced. Along with the progress in nutrition monitoring, major efforts were made to train health workers, as
well as to encourage increased production of green vegetables, poultry, and small livestock. The wealth of
information collected and the experience gained may serve as a baseline record, the project currently being

expanded to cover 100 counties throughout China.

Introduction

Along with the steady growth in agricultural production and
the rapid development of the national economy in recent
years, the standard of living for the Chinese people has been
raised significantly. A national nutrition survey in 1982
showed that the problem of food and clothing has basically
been solved and the nutritional status has been greatly
improved. On the other hand, the survey also indicated that
here were still shortcomings in the diet of pre-school children
as the dietary intake of protein, calcium and riboflavin was
inadequate and the energy intake was only 90% of the
required amount.

It is also known that development in China is not totally
balanced and that due to the vastness of the territory and the
differences in circumstances there are certain localities where
height and weight are less than the standard for normal
children in China. Recognizing these problems, the Chinese
government launched a project aimed at evaluating the nutri-
tional status of the children, the major existing problems and
their trend of development in these disadvantaged areas.
Furthermore, the project explored measures for improvement
in line with local conditions so as to improve the nutritional
status of the children, to promote their growth and develop-
ment, and to reduce the prevalence of nutrition deficiency
diseases, while at the same time training nutrition personnel
and accumulating working experience.

Methods

Conducted for the first time in China, the five-year project
(1985-89) for monitoring and improving the nutritional sta-

tus of pre-school children, is one of the collaborative projects
between the Ministry of Public Health and UNICEF, carried
out by the Institute of Nutrition and Food Hygiene in collab-
oration with the Chinese epidemic prevention stations in
seven provinces.

In order to assess growth problems in rural areas, 18 rela-
tively poor survey sites (townships) with an annual income
per capita between 200 and 500 Chinese yuan (equivalent to
US$55-135) were selected according to the economic and
geographical conditions, communication, population struc-
ture, dietary habits and standard of living in the provinces of
Guangdong, Jiangxi, Guizhou, Sichuan, Gansu, Hunan and
Hubei. The average income of rural population for China at
that time was 398 yuan, equivalent to US$107. A pilot study
was first conducted in Jiangxi Province in 1985, and formal
work began in the other six provinces in 1986.

The survey subjects included 500 pre-school children
under 6 years of age from all or a number of villages at the
survey sites. Physical measurements (height, weight and arm
circumference) were taken every year (1986-89) from May
to June from nearly 10 000 children and a physical examina-
tion for nutrition deficiency diseases was performed. A sub-
sample of the children examined were interviewed using the
24-hour recall method to assess their diet, and a quarter of the
total number of children had a blood sample taken for bio-
chemical testing. Data were also collected on socioeconomic
conditions.
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Table 1. Prevalence of moderate and severe malnutrition (1986-89).
1986 1987 1988 1989
Indicator <-2SD* <-3SD <-28D <-3SD <-2SD <-3SD <-2SD<-3SD
n %) (%) n (%) (%) n (%) (%) n (%) (%)
Weight-for-age 9984 275 4.0 9805 28.8 48 8814 260 43 9144 244 38
Height-for-age 9911 429 14.5 9739 443 15.6 8753 420 144 9083 418 142
Weight-for-height 9921 2.7 0.3 9741 29 0.5 8757 2.5 0.3 9076 22 05

*% of children below —2 or -3 standard deviations of the WHO/NCHS international reference median values.

Body weight was measured with a beam-balance platform
scale with a maximum capacity of 50 kg and an accurate
read-out of 25-50 g; children wore only light underwear or
clothing of known weight which was subtracted from the
total. Infants unable to sit up were weighed in a container of
known weight. All scales were adjusted to zero before usage.
A recumbent measuring board was used for children under 3
years of age and a stadiometer for children above 3 years.
Measurements were made to the nearest 0.1 cm. A spectro-
photometer or a miniature hemoglobin photoelectric colori-
meter, which uses a cyanomethemoglobin method, was used
to measure hemoglobin concentration.

The results presented in this paper for all growth data are
interpreted using the international growth reference’. Height-
for-age, weight-for-age and weight-for-height Z-scores were
calculated following WHO recommendations™”,

Since 1985 nutrition interventions were implemented at all
surveillance sites. The interventions varied according to the
specific situation in the various provinces, but in general
included the following aspects:

* training of more than 11 000 field workers in different
nutritional aspects

* control projects for anemia in children (mainly fortified
foods and iron supplements for pregnant woman

* promotion of home gardening and animal raising by
increasing the varieties of and area for vegetable crops,
increasing the production and consumption of soya beans,
and developing family animal husbandry and fruit tree
cultivation popularization of knowledge on nutrition
through mass media such as radio, bulletin boards, slides,
films and posters. Breast-feeding was advocated and
mothers received instructions on good baby-feeding prac-
tices

» dissemination of knowledge on health with the aim of
improving the rural health situation and controlling preva-
lent diseases in children

* establishment of township committees for the manage-
ment of the work concerning nutrition.

The implementation of all or part of these measures during
the study period was expected to have a positive impact on
child nutritional status indicators.

Results

Physical growth and development

Height-for-age. Low height-for-age (H/A) or stunting signi-
fies slowing in skeletal growth and is a main indicator of
long-term nutritional experience or growth impairment
caused by malnutrition in the past. Stunting is frequently
found to be associated with poor overall economic condi-
tions, chronic or repeated infections, as well as inadequate
nutrient intake®. The prevalence of stunting among the child-
ren at the surveillance sites was >40% for all years, with a
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Fig. 1. Nutritional status of pre-school children in selected poor
rural areas of China. Regional differences, 1989,

prevalence of severe stunting (below -3 SD from the inter-
national reference median) of around 14% (Table 1). This
prevalence was considerably higher than the national average
for rural areas (36%) as estimated by the 1987 national
growth survcy4. As can be seen from Figure 1, there was a
large variation between provinces. The prevalence was high-
est among Guizou, Hunan and Guangdong Provinces sites,
being >50%. Hubei Province had the lowest prevalence of
stunting, 23%.

Figure 2 shows that the height-for-age Z-score distribution
for the Chinese children is similar for both boys and girls.
Compared with the reference population, the distributions for
both sexes are shifted to the left. The variance, as reflected by
the spread of the distribution for each sex, is similar to that of
the reference distribution, suggesting that most children
share similar nutritional and socioeconomic conditions. The
leftward shift in the distributions away from the reference
population does not appear to be the result of a subgroup of
children who were unusually short.

The prevalence of stunting among children of different
ages for the different years is shown in Figure 3. As can be
seen, the pattern of stunting by age group is similar in all four
years with a steep rise in prevalence during the first year of
life up to the 40-50% range and a levelling off afterwards.

Weight-for-height. Low weight-for-height or wasting indi-
cates a deficit in tissue and fat mass compared with the
amount expected in a child of the same height or length, and
may result either from failure to gain weight or from actual
weight loss. One of the main characteristics of wasting is that
it can develop very rapidly, and under favourable conditions
can be restored rapidly. Thus, low weight-for-height is com-
monly used to assess acute or recent malnutrition”.

The prevalence of wasting among the surveyed children is
within the range of that expected for the reference population,
<3% for all four years (Table 1), indicating that no significant
level of acute malnutrition exists. However, the distribution
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Fig. 2. Z-score distribution for (a) height-for-age, (b) weight-for-
height, and (c) weight-for-age of Chinese children compared to the
international reference, 1989.

of Z-scores, similar for both sexes, shows a slight leftward
shift from the international reference population (Figure 2).

There was a lack of substantial acute undernutrition in all
seven provinces (Figure 1), although as with the pattern of
low height-for-age, the prevalences in the Hunan and Guizou
Provinces were generally higher than those in other pro-
vinces. The prevalence of wasting among children of differ-
ent age groups was quite different from that for height-
for-age; the prevalence of wasting was greatest between 6
and 24 months of age, and tended to decrease later on (Figure
3).

Weight-for-age. Low weight-for-age or underweight is an
index that combines the information of height-for-age and
weight-for-height. Thus, this indicator alone cannot provide
adequate information to distinguish between wasting and
stunting; however, for this very reason it may remain an
appropriate index for certain applications.

The prevalence of low weight-for-age among the surveyed
children was in the range of 24-28% for all years, higher than
the national average for China (21.3%) and also somewhat
higher than the average for rural areas (23.7%)4 with preva-
lences above 30%. Hubei Province had the lowest prevalence
of low weight-for-age, 12.7% (Figure 1).
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Fig. 3. Nutritional status of pre-school children in selected poor
rural areas of China. Prevalence of malnutrition by age group.

The distribution of Z-scores for weight-for-age is very
similar to that based on height-for-age, showing an over-
lapping leftward shift from the reference population of the
Chinese boys and girls surveyed (Figure 2). The pattern of
low weight-for-age by age group is also similar in all four
years to that shown in height-for-age, with a steep rise in
prevalence during the first year of life up to the 30-35%
range, after which it drops slightly and stays at the level of
25~30%.

Table 2 presents the change over time in the prevalence of
the three anthropometric indicators. A consistent trend of
improvement over time can be seen for all three indicators.

The relationship between current nutritional status and
family income, parental education and birth order was sum-
marized in Table 3. Income per capita shows a strong nega-
tive correlation with the indicators of nutritional status, ie the
higher the income, the lower the prevalence of stunting and
underweight. The opposite is observed for illiteracy where a
strong positive correlation with nutritional status is shown
meaning the lower the parents' level of education, the larger
the proportion of children stunted or underweight.
Interestingly enough, the relationship between the prevalence
of stunting and underweight and the percentage of firstborns
among the children surveyed at the various sites is inversely
proportional, the correlation coefficient being —0.63 and
-0.68, respectively. In other words, the larger the number of
firstborns surveyed at each site, the lower the percentage of
children with low height-for-age and weight-for-age. The
opposite may be observed in the case of second or later births
where the prevalence of stunting and underweight was posi-
tively correlated with the percentage of second or later births
among the children surveyed (r=0.65 and r=0.69 respec-
tively).

Anemia :

With hemoglobin less than 11.0 g/d] as the criteria for diag-
nosis, the prevalence of anemia among the various age
groups over the years is shown in Table 4. Poor iron nutrition
status was a serious problem in the study population with the
highest prevalence among the 6-month and 1-year age
groups. In children older than a year, the prevalence gradu-
ally drops with the increase in age. Most of the anemia cases
were mild, with very few cases of severe anemia (less than 8
g/dl).

The prevalence of anemia among children in the seven
provinces showed a downward tendency over the years. A
comparison of the prevalence in 1986 and 1989 reveals that
there was a statistically significant decrease of anemia during
the 4-year period in all age-groups (Table 4).
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Table2. Relative change over time (1986-89) in the prevalence of
wasting, stunting and underweight by age group.

Age group Wasting Stunting Underweight
<0.5 +87.5 +1.6 -26.8
0.5-0.99 -16.7 +14.2 +1.3
1.0-1.99 -47.8 +8.1 -13.1
2.0-2.99 —4.2 -53 -10.2
3.0-3.99 -23.1 -8.3 -16.1
4.0-4.99 0.0 -10.5 -17.5
5.0-5.99 +20.0 -39 -1.2
Total —18.5 2.6 -11.3

Table 3. Correlation coefficients between children nutritional
status and related factors.

Income Dlliteracy  Birth order
Height-for age
Male -0.51* 0.72* ~0.63* 0.65*
Female —0.53* 0.70*
Weight-for-age
Male —0.49* 0.59* —0.68* 0.69*
Female —0.41* 0.45* .
*P<0.05
Dietary survey

The results of the dietary survey indicate that at 4 months of
age only 5% of the infants were bottle fed. With the exception
of four study sites in Guangdong and Hunan Provinces,
exclusive breast feeding rates ranged between 64-93%.
Some areas of these two provinces have a high mixed feeding
rate due to traditional custom. This may play some role for
the high prevalence rate of wasting children in these areas.

Most children aged 6-12 months had not been completely
weaned. The most common supplementing foods in this age-
group were rice and wheat flour, followed by sugar. Only ina
few study sites some amounts of animal milk and egg were
used. Thus inadequate nutrient intake may be related to the
high prevalence of malnutrition within this age-group. For
most children in the 1 year age-group, the amount of supple-
mentary food was larger than that for infants aged 6-12
months, but it was mainly the amount of cereals that was
increased.

The food intake in children aged 2—5 years still consisted
mainly of cereals (rice and wheat). There was also a certain
amount of potatoes or sweet potatoes and a small amount of
soybeans and bean products are available in most areas. The
intake of vegetables at the various sites ranged from an aver-
age of less than 10 g per to 250 g per day. The average intake
of fruit for each age group was 22-27 g per day. Hardly any
milk was given to over-2-year-olds. The average intake of
eggs for the various age groups was 12-16 g per day, that of
meat 12 g per day, and that of fish 5 g per day.

In general, 75-89% of the energy of children aged 22 years
was provided by begetable sources, of which cereals

accounted for 66—81%; only 5-14% was obtained from foods

of animal origin. Cereals were also the major source for pro-
tein in the diet of children, accounting for 60-84%; 7-23%
was provided by foods of animal origin, while the proportion
provided by soya bean protein was relatively low.

The results of the study show that the energy intake of the
children was adequate, 98-102% of the Chinese recom-
mended aily intake (RDA), but that intake of protein, cal-
cium, vitamin A, and riboflavin was only 76-81%, 23-29%,
42-75%, and 50-56% of the RDA value, respectively.

Discussion

Children at the surveillance sites were both shorter and
lighter than the international reference population; they also
had higher prevalences of stunting and underweight than the
national averages for China®. This is in agreement with data
from other parts of China, indicating that beginning at the
weaning period, the growth of rural children lags behind that
of their urban counterpartss’6'27. However, there was a lack of
significant acute malnutrition in all seven provinces and the
prevalence of wasting is within the range of that expected for
the reference population. The combination of high preva-
lence of stunting with no evidence of wasting is a common
observation in many populations.7

There is now sufficient ‘evidence demonstrating that the
growth of children of high socioeconomic levels within a
poor country is comparable to that of the international refer-
ence population, even though the children in the general
population of these countries are markedly stunted® . Also,
reports of significant secular improvement of childhood
growth and adult height from Asian countries", and studies
showing dramatic improvements of growth of Asian children
exposed to improved environmental or nutritional circum-
stances *, have questioned the role of genetic factors in the
differences among populations in childhood growth. We
believe the high prevalence of stunting among the study pop-
ulation is related to environmental factors, mainly nutrition
and slower socioeconomic development in these areas, and
not to differences in growth potential of Asian children. This
is supported by the strong negative correlation shown
between nutritional status indicators and income and parents'
level of education, and by the growth pattern of other more
developed areas of China,

The fact that the prevalence of stunting in the surveyed
children rises steeply during the first year of life, to keep
steady afterwards in the 40-50% range, confirms the impor-
tance of infant nutrition and supports the hypothesis that
generalized growth failure is an active process in the 6 to 18-
month period and is essentially irreversible after that time”.
It also indicates that future efforts for nutritional improve-
ment in rural areas of China should focus on children around
a year old™, This is very important since longitudinal and
cross-sectional studies have indicated that growth failure in
infancy is not recouped in later childhood and adoles-

cence™ 1.

Table4. Percentage age-specific prevalence of anemia (hemoglobin concentration < 11 g/dl) by years.

Age 1986 1987 1988 1989

group

(years) n (%) n (%) n (%) - n (%)

0.5-0.99 704 62. 3% 709 60.2 725 542 760 51.0%
1.0-1.99 1051 49.9* 1017 455 1225 426 1164- 41.4%
2.0-2.99 908 37.7% 831 337 1149 28.3 1083 27.5%
3-5.99 1929 28.4* 1961 25.8 2576 18.8 2283 17.6*

*P<0.01.
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The implementation of the different nutrition interventions
could have had a positive impact on the nutritional status of
the children at the surveillance sites. The proportion of
wasted, stunted and underweight children in the age groups
above 2 years was reduced by varying degrees between 1986
and 1989. As could be expected, weight-for-height is the
indicator that shows the greatest relative improvement,
although its pre-existing overall low level did not leave much
room for improvement. Nonetheless, there is a decrease in
prevalence from 6.7% in 1986 to 3.5% in 1989 (a 50% reduc-
tion) in the group of children of 1 year of age, where the base-
line prevalence of wasting was the highest. The small
improvement in the prevalence of stunting in such a short
period was expected since linear growth is a slower process,
and even with a favourable env1ronment it takes a relatively
long time to show i 1mprovements

The high prevalence of anemia among infants and young
children is a problem which should be given serious con-
sideration. A main contributory cause could be the poor
availability of iron from the Chinese cereal-based vegetarian
diets, but the relative importance of other factors requires
investigation. However, the significant downward tendency
over the years in the prevalence of anemia among the child-
ren in the study sites may be related to the implementation of
the projects to overcome this condition. The findings suggest
that health promotion and health education, integrated with
the supply of fortified foods and drugs, may have a consider-
able effect on prevention and treatment. A population-based
prevention programme is required, especially during the first
two years of life.

The results from the dietary survey clearly indicate that
there is a need for timely and adequate weaning foods for the
breast feeding infants above 6 months of age. Attention
should be paid to increasing the intake of foods of animal ori-
gin, such as eggs and milk. In children aged 2 years and
above efforts should be made to increase the intake of pro-
tein, calcium and riboflavin. Under existing conditions,
increasing the intake of soybeans, soybean products and eggs
may be a way to improve the situation. Also further explor-
ation of the insufficient intake of vitamin A and ways to
improve the diet should become a subject for studies in the
future.

The few published studies on growth in vegetarian child-
ren” provide some evidence that a vegetarian diet, when
used early in life, may pose nutritional deficiencies that could
potentially disrupt growth for infants and small children; and
that young children placed on extreme vegetarian diets may
experience growth stuntmg Also it has been shown that
children who had changed from a pure vegetarian diet to a
less restrictive diet had experienced a tremendous growth
spurt over a 2-year period followmg the change in diet™. As
Jacobs & Dwyer point out®®, both height and weight differ-
ences, but particularly helght, are most affected in the early
stages of growth in children raised on extreme vegetarian
diets.

Nutritional requirements during crucial stages of develop-
ment must be met in order to ensure optimal growth of
Chinese children living in rural areas. A variety of measures
to improve nutrition should be explored in these areas, paying
attention to the problem of maternal and infant nutrition with
pregnant women, breast-feeding mothers and children 0-3
years old as priority groups for improvement.

Embodying a mass of surveillance information and

specific experience, this project may serve as a baseline
record of the current nutritional status of children in poor
rural areas of China, as well as a useful reference for the
implementation of work of its kind in other areas. The
improvement over the 4-year period in the general nutritional
status based on assessment of growth and anemia is encour-
aging and can be regarded as a major achievement.
Nevertheless, the continuation and expansion of what has
been achieved till now represents a big challenge for the
country. At present, a second phase of the collaborative pro-
ject is on-going covering the period 1990-94 and the work
sites have been expanded to include a total of 100 counties
throughout the 27 provinces and autonomous regions of the
country.
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