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Abstract
Objective: To determine the breast-feeding pattern of four main ethnic groups (the
Han, Uygur, Tibetan and Zhuang) living in rural western China.
Design: The study utilized a cross-sectional design.
Setting: Forty-five counties in ten provinces in western China in 2005.
Subjects: A sample of 11 783 children younger than 36 months old (8960 Han, 1281
Uygur, 792 Tibetan and 750 Zhuang) and their mothers were recruited using a
stratified, multistage, cluster random sampling method.
Results: The rates of exclusive breast-feeding of children at 6 months of age in the
Han, Uygur, Tibetan and Zhuang ethnic groups were 11·6 %, 0·8 %, 4·4 % and
13·8 %, respectively. The rates of any breast-feeding for children at 24 months of
age were 8·5 %, 25·7 %, 3·0 % and 4·3 % in the four ethnic groups, respectively.
After adjusting for related factors, Zhuang children had a higher odds ratio of
exclusive breast-feeding to 6 months compared with Han children, whereas Uygur
and Tibetan children had lower odds ratio (Zhuang: OR= 1·291; 95 % CI 1·006,
1·657; Uugur: OR= 0·062; 95 % CI 0·032, 0·121; Tibetan: OR= 0·323; 95 % CI 0·220,
0·475). Uygur children had a lower hazard ratio of discontinued breast-feeding
compared with Han children, whereas Tibetan children had a higher hazard ratio
(Uygur: HR= 0·368; 95 % CI 0·333, 0·408; Tibetan: HR= 1·366; 95 % CI 1·244,
1·500).
Conclusions: The breast-feeding pattern differed among the Han, Uygur, Tibetan
and Zhuang ethnic groups. The results suggest that health education regarding the
benefits of breast-feeding is needed in rural western China.
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Breast milk is the most appropriate natural food for infants
up to the age of 6 months, with breast-feeding offering
health and developmental benefits to both babies and
mothers(1,2). The WHO recommends exclusive breast-
feeding for the first 6 months of life and continued breast-
feeding up to 2 years of age or beyond(3). Moreover, the
Chinese government aims to have more than 50% of infants
between 0 and 6 months old exclusively breast-feeding by
2020(4). However, China has not achieved this goal and
breast-feeding rates are still at relatively low levels. China is
the most populous country in the world, with fifty-six ethnic
groups. The largest ethnic group, the Han, accounts for
more than 92% of China’s population. The remaining
fifty-five ethnic groups are collectively referred to as mino-
rities and their socio-economic status is well below the
average economic level in China. In China’s western region,
the minority populations are larger than in other regions and
the ethnic groups in western China differ from one another
with regard to their culture, social status, economic status,
traditional living habits and customs.

Few studies have examined the breast-feeding practices
of minorities in western China. This information is needed

to determine the prevalence of breast-feeding in western
China to make comparisons between the ethnic groups,
investigate the possible reasons for different breast-
feeding practices and provide evidence to support
whether specific breast-feeding interventions are needed.
The Chinese Ministry of Health and UNICEF completed a
Rural Primary Health Care Project in rural western China
from 2001 to 2005, which included forty-five counties in
ten western provinces. The present study used programme
data from 2005, with the objective to investigate the breast-
feeding statuses of the Han, Uygur, Tibetan and Zhuang
ethnic groups in rural western China.

Methods

Participants and design
The present cross-sectional study was part of the Rural
Primary Health Care Project and was conducted in 2005 in
rural western China, with a total of 14 112 women and
children from ten provinces enrolled. Informed consent
was obtained from each adult participant at the start of
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the survey. The ethics committee at the Xi’an Jiaotong
University College of Medicine approved the study. Con-
sidering the hierarchical structure of Chinese administrative
districts and the imbalanced population distributions among
the different provinces, a stratified, three-stage, probability-
proportional-to-size sampling method was employed for
sampling in the present study. The counties were not
selected randomly but were determined by the Chinese
Ministry of Health and UNICEF. Five townships were ran-
domly selected in each county; four villages were selected
randomly in each township; and then a woman with chil-
dren who were younger than 3 years old was selected from
sixteen random families in each village. All of the women
were interviewed in person by trained professional
interviewers from the Xi’an Jiaotong University College of
Medicine.

The sample numbers varied among the different ethnic
groups in the present study. The Han, Uygur, Tibetan and
Zhuang ethnic groups comprise the major ethnic groups in
China, and their sample sizes were larger than those of
other ethnic groups. Therefore we chose these four ethnic
groups (Han, Uygur, Tibetan and Zhuang) to analyse
differences in the breast-feeding practices of ethnic groups
in western China.

Control variables
It was necessary to control for potential confounding factors
to determine the effects of ethnicity on breast-feeding. Based
on current knowledge and the nature of our data, we
selected potential confounding factors from three groups of
variables: socio-economics, children and mothers. The
socio-economic factors included the household wealth
index, which was constructed from an inventory of house-
hold assets, facilities or income resources using the principal
component analysis method. This index was categorized
into tertiles that indicated the poorest, middle class and
wealthiest households. The children’s factors included the
child’s sex and birth order. Finally, the mothers’ factors
included the education level, age at the child’s birth, hospital
delivery status and number of postpartum visits, as well as
whether the mother cooked for the child alone and was
given informational breast-feeding materials. We selected
the control variables based on the following considerations:
(i) whether these aforementioned factors affected the breast-
feeding of the children (a factor that was primarily based on
related studies(5–10)); and (ii) how these variables differed
between the participants across ethnicities, which was
determined by data analysis.

Quality control
The interviewers were trained before administering the
survey. A pilot survey was performed before the formal
survey to acquire the necessary information and to test the
formal survey. During the survey, a checking system was
instituted, including checking by oneself while in the field,
checking by another interviewer and checking by the

supervisor. The participants were re-interviewed when
either logistical questions or missing values were found.
The accurate age of each child was collected from the
Permanent Residence Registration and/or the Record of
Planned Immunization where the birth data were
recorded.

Feeding information and defining breast-feeding
All of the participants were interviewed in person to col-
lect the related data, including the children’s health care,
morbidity, anthropometry and feeding information as well
as the mother’s health care and other variables. Moreover,
related information such as family background and the
living environment (including altitudes) were also
collected. When necessary, the fathers were asked to help
the mothers provide family background information. A
specially designed family questionnaire was used for the
data collection. In the present study we primarily utilized
the feeding data, which included breast-feeding practices
(e.g. the time of initiation and the duration of breast-
feeding) and complementary feeding practices (e.g. the
time, frequency and types of introduced food). All feeding
information was obtained by interviewing the mothers.

The following definitions of breast-feeding are used in
the current paper(11,12).

1. Any breast-feeding: the children received breast milk
(either direct from the breast or expressed) with or
without other drinks, formula or infant foods.

2. Exclusive breast-feeding: breast-feeding while giving
no other foods or liquids (including water), with the
exception of drops or syrups consisting of vitamins,
mineral supplements or medicine. This type of breast-
feeding was measured by the time when the mothers
introduced other foods and fluids to their babies.

3. Predominant breast-feeding: in addition to breast milk,
the infant may receive small amounts of culturally
valued supplements, including water, water-based
drinks, fruit juice and ritualistic fluids.

4. Full breast-feeding: includes both exclusive breast-
feeding and predominant breast-feeding.

Statistical analysis
The sample sizes were 8960, 1281, 792 and 750 in the Han,
Uygur, Tibetan, and Zhuang ethnic groups, respectively.
Power was calculated to be 88 % with a 95 % confidence
interval, assuming exclusive breast-feeding rates at the
6th month to be 11 % and 15 % in the Han and Zhuang
children, respectively. A database was designed using
EpiData version 3·02 and the data entry was duplicated.
Frequency was used for the categorical variable descrip-
tions. Either means and standard deviations or medians
were used to describe the continuous variables. The χ2 test
was performed for comparative analysis. The Kaplan–
Meier model was employed to analyse the duration of
breast-feeding and log-rank tests were used to test the
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Kaplan–Meier curves of the breast-feeding durations of
children in the different ethnic groups. Non-conditional
multivariate logistic regression was used to analyse ethnic
differences in the exclusive breast-feeding rates for chil-
dren younger than 6 months after adjusting for nine factors
(i.e. the household wealth index, child gender, child birth
order, mother's education level, maternal age at the child’s
birth, hospital delivery status, number of postpartum visits,
whether the mother cooks for the child alone and whether
the mother was given informational breast-feeding mate-
rials). After adjusting for these nine factors, Cox regression
analysis was performed to analyse ethnic differences in
breast-feeding duration. The level of significance was set
at P< 0·05. All analyses were performed with the SPSS
statistical software package version 13·0.

Results

Sociodemographic characteristics of participants
The details of the sample and distribution of the major
demographic variables are shown in Table 1. A total of
14 112 women and children were recruited. Excluding
children aged 3 years and older and other minorities with
children, 11 783 children (57·5 % male) and mothers were
included in the present analysis. There were 8960, 1281,
792 and 750 Han, Uygur, Tibetan, and Zhuang children,
respectively. The children were evenly distributed in the
different age groups.

Prevalence of breast-feeding
The breast-feeding rates are detailed in Table 2. The rate of
exclusive breast-feeding at 6 months of age was low in the

four ethnic groups reported here. It was highest among
Zhuang infants at 6 months of age, but was only 13·8 %;
and lowest among Uygur infants at 6 months of age, at
0·8 %. The exclusive breast-feeding and full breast-feeding
rates among infants declined by 50 % from 4 to 6 months
of age. The rate of any breast-feeding in all four ethnic
groups at 12 months of age was greater than 50 %, with
that in Uygur infants being above 90 % at 12 months. At
24 months of age, less than 10 % of the Han, Tibetan and
Zhuang children were still fed breast milk, while 25·7 % of
the Uygur children were continuing to receive breast milk.
Significant differences were found in the rates of exclusive
and full breast-feeding at 4 months of age among the
ethnic groups (both P< 0·001). No differences were found
in exclusive breast-feeding rates and full breast-feeding
rates at 6 months of age between the Han and Zhuang
ethnic groups (P= 0·105 and P= 0·567, respectively), but
significant differences were found in the rates of exclusive
and full breast-feeding at 6 months of age among the other
pairs of ethnic groups (comparison of exclusive breast-
feeding rates and of full breast-feeding rates: Han v. Uygur,
Han v. Tibetan, Uygur v. Tibetan, Uygur v. Zhuang and
Tibetan v. Zhuang, P< 0·001 for all).

Breast-feeding pattern in first 6 months
We analysed the early breast-feeding patterns (i.e. during
the first 6 months) of children older than 6 months in the
four ethnic groups, as shown in Fig. 1. Mixed breast-
feeding was the primary feeding pattern of Uygur children
in their first 6 months of life. Among the Uygur children,
81·7 % received complementary foods in the first month.
Exclusive breast-feeding was the primary feeding pattern
of Zhuang children in their first 6 months of life. Exclusive

Table 1 Sociodemographic characteristics of Han, Uygur, Tibetan and Zhuang ethnic groups in rural western China, 2005*

Descriptor Han (n 8960) Uygur (n 1281) Tibetan (n 792) Zhuang (n 750) Total (n 11 783)

Sample (%) 76·0 10·9 6·7 6·7 100·0
Male (%) 58·7 51·8 52·1 58·1 57·5
Age group (%)
0–<6 months 13·2 17·3 10·1 18·7 13·8
6–<12 months 22·7 20·6 20·6 26·7 22·6
12–<24 months 36·1 35·8 38·5 38·9 36·4
24–<36 months 28·0 26·3 30·8 15·7 27·2

Child’s birth order (%)
1 61·7 48·0 58·0 68·2 60·3
≥2 38·3 52·0 42·0 31·8 39·7

Maternal education (%)
0 years 7·1 4·0 29·8 4·0 8·0
1–9 years 84·0 93·3 64·7 90·4 84·1
>9 years 9·0 2·7 5·5 5·6 7·8

Maternal age at child’s birth (%)
<20 years 4·3 21·5 12·1 3·5 6·7
20–29 years 75·7 66·0 74·7 74·3 74·4
≥30 years 20·0 12·6 13·2 22·2 18·9

Main source of household income (%)
Farming or animal husbandry only 42·2 76·0 52·8 54·5 47·4
Farming or animal husbandry and others 57·8 24·0 47·2 45·5 52·6

*In comparison of baseline characteristics of children enrolled in the study, there were significant differences across all of the characteristics among the four
ethnic groups (P<0·05).
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breast-feeding was also the primary feeding practice of the
Han and Tibetan children in the first month, but the
practice shifted to mixed breast-feeding after the first
month. Differences were found in the rates of exclusive
breast-feeding among the ethnic groups for children in the
first 1, 2, 3, 4, 5 and 6 months of life (all P< 0·001).

Duration of breast-feeding
The three main weaning ages were at 12, 18 and 24 months.
The Uygur children tended to be weaned later than the Han,
Tibetan and Zhuang children (Fig. 2). Most of the children in
the Han, Tibetan and Zhuang ethnic groups were breast-fed

for 12 months, but the Uygur children were breast-fed for
significantly longer compared with the other three ethnic
groups (P<0·001). The median planned weaning age was
12 months for the Han, Tibetan and Zhuang children, and
the median planned weaning age was 24 months for the
Uygur children. The median actual weaning age in months
followed this trend within the four ethnic groups (Table 3).

Results of multivariate logistic regression and
multivariate Cox regression
The factors that were most likely to be associated with
breast-feeding were entered in the multivariate logistic

Table 2 Breast-feeding rates among Han Ethnic, Uygur, Tibetan and Zhuang children in rural western China, 2005

Breast-feeding rate Month Han Uygur Tibetan Zhuang

Exclusive breast-feeding (%)* 4 29·8 1·9 8·6 60·5
6 11·6 0·8 4·4 13·8

Full breast-feeding (%)† 4 55·4 10·1 33·8 73·1
6 27·3 5·1 16·9 26·3

Any breast-feeding (%)‡ 4 95·2 97·6 95·9 97·4
6 92·8 97·0 92·6 97·0

12 62·2 93·6 50·2 63·6
24 8·5 25·7 3·0 4·3

*Exclusive breast-feeding: breast-feeding while giving no other foods or liquids (including water), with the exception of drops or syrups consisting of vitamins,
mineral supplements or medicine. Exclusive breast-feeding rate at X months= number of children aged ≥X months who are exclusively breast-feeding to
X months/total number of children aged ≥X months.
†Full breast-feeding: includes exclusive breast-feeding and predominant breast-feeding (predominant breast-feeding: in addition to breast milk, the infant may
receive small amounts of culturally valued supplements, including water, water-based drinks, fruit juice and ritualistic fluids). Full breast-feeding rate at
X months= number of children aged ≥X months who are fully breast-feeding to X months/total number of children aged ≥X months.
‡Any breast-feeding: the child received breast milk (direct from the breast or expressed) with or without other drinks, formula or infant foods. Any breast-feeding
rate at X months= number of children aged ≥X months receiving any breast-feeding to X months/total number of children aged ≥X months.
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regression model. After adjusting for the nine factors (i.e.
household wealth index, child’s gender, child’s birth order,
mother’s education level, maternal age at the child’s birth,
hospital delivery status, number of postpartum visits,
cooking for the child alone and whether the mother was
given informational breast-feeding materials), Zhuang
children had a significantly higher odds ratio of exclusive

breast-feeding to 6 months compared with Han children
(OR= 1·291; 95 % CI 1·006, 1·657, P= 0·045), whereas
Uygur children and Tibetan children had a significantly
lower odds ratio of exclusive breast-feeding to 6 months
compared with Han children (Uygur: OR= 0·062; 95 % CI
0·032, 0·121, P< 0·001; Tibetan: OR= 0·323; 95 % CI 0·220,
0·475, P< 0·001; Table 4).
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Fig. 2 Comparison of duration of breast-feeding among Han (- - - - -), Uygur (— - - - —), Tibetan (– – – – –) and Zhuang (— — —)
children in rural western China, 2005

Table 3 Planned weaning age and actual weaning age among Han, Uygur, Tibetan and Zhuang children in rural
western China, 2005

Han Uygur Tibetan Zhuang P value

Planned weaning age (months), median* 12 24 12 12 <0·001
Actual weaning age (months), median† 12 18 10 12 <0·001

*Planned weaning age was obtained by interview from mothers who continued breast-feeding.
†Actual weaning age was obtained by interview from weaned children’s mothers.

Table 4 Predictor of exclusive breast-feeding to 6 months among children under 36 months old in rural western China,
2005: result from logistic regression*

95% CI for OR

OR Lower Upper P value

Ethnic group Han 1 – – –

Uygur 0·062 0·032 0·121 <0·001
Tibetan 0·323 0·220 0·475 <0·001
Zhuang 1·291 1·006 1·657 0·045

*Nine factors were adjusted for in logistic regression (household wealth index, child’s gender, child’s birth order, mother’s education level,
maternal age at the child’s birth, hospital delivery status, number of postpartum visits, cooking for the child alone and whether the mother
was given informational breast-feeding materials).
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The factors likely to be associated with breast-feeding
were entered into the multivariate Cox regression model.
After adjusting for these factors, Uygur children had a
significantly lower hazard ratio of discontinued breast-
feeding compared with Han children (HR= 0·368, 95 % CI
0·333, 0·408, P< 0·001), whereas the Tibetan children had
a significantly higher hazard ratio of discontinued breast-
feeding compared with Han children (HR= 1·366, 95 % CI
1·244, 1·500, P< 0·001; Table 5).

Discussion

The present study compares the breast-feeding practices
of four ethnic groups in rural western China in 2005 and
describes the differences among these four groups. The
results revealed that the breast-feeding rates and durations
were different among the four ethnic groups.

The study focused on the breast-feeding rates of four ethnic
groups. The Zhuang children had the highest exclusive
breast-feeding rate and full breast-feeding rate among children
at ages 4 and 6 months, whereas the Uygur children had the
lowest exclusive breast-feeding rate and full breast-feeding
rate at the same ages. All of the ethnicities showed a sharp
decline from 4 to 6 months in the rates of exclusive and full
breast-feeding. The exclusive breast-feeding and full breast-
feeding rates of the Han children were at the median level
compared with the other ethnicities. The exclusive and full
breast-feeding rates of the Tibetan children were lower than
those of the Zhuang and Han children. The study results are
consistent with a study in Xinjiang in 2006. In that longitudinal
study, among the Uygur, Han and other minority groups
(including the Kazakh, Xibe and Hui), the Uygur children
were least likely to be exclusively breast-fed and the Han
children were the median group in terms of exclusive breast-
feeding and full breast-feeding rates for infants 6 months of
age(13). However, the Uygur children had a longer duration of
breast-feeding than the other ethnic groups. The rates of any
breast-feeding among the Uygur children at ages 12 and
24 months were higher than those of the other ethnic groups,
and the weaning age of the weaned Uygur children was
much older compared with the other ethnic groups.

The artificial feeding and weaning rates of the four ethnic
groups were all low in the first 6 months. The mixed feeding
rate of the Uygur children was greater than that of the other
ethnicities in the first 6 months. The Uygur mothers were
more likely to give early complementary foods to their
children and more than 80% of the Uygur children were fed
complementary foods in the first month. Early com-
plementary feeding is the main reason for the low exclusive
breast-feeding rate of the Uygur children. In the present
study, we found that ‘the age should be weaned is coming’
was the primary reason to discontinue breast-feeding. Uygur
mothers’ planned age to wean their children was much older
than that of mothers from other ethnic groups. Accordingly,
the Uygur children had a longer duration of breast-feeding
than the children of the other ethnicities. Mixed feeding was
the primary feeding pattern of the Tibetan children in the first
6 months and these children also had a short duration of
breast-feeding. Most of the Tibetan children had been fed
zanba (a traditional Tibetan food that is a semi-solid or solid
mixture of cooked highland barley power and butter tea)
early. For example, Tibetan children were introduced to
zanba at approximately 1 month of age; by 4 months, more
than 80% of the Tibetan children had been fed zanba(14).
The Han children were characterized by a lower rate of
exclusive breast-feeding and a shorter duration of breast-
feeding. Han mothers often offered water and sugar water to
babies as a universal complementary food in the first
6 months of life and thought that the baby should be weaned
before 12 months. The exclusive breast-feeding rate for the
Zhuang children in the first 6 months was the highest among
the four ethnic groups, but the Zhuang children had a shorter
duration of breast-feeding. Zhuang mothers planned to wean
their babies at 12 months of age, which is younger than the
planned weaning age of Uygur mothers.

The result of the multivariate logistical regression revealed
that Zhuang children were still more likely to be exclusively
breast-fed at 6 months compared with the other children,
and Uygur children and Tibetan children were less likely to
be exclusively breast-fed at 6 months compared with Han
children (after adjusting for the nine related factors). The
same adjustments revealed that the Uygur children had a
lower hazard ratio of discontinued breast-feeding, and the

Table 5 Predictor of discontinuing any breast-feeding among children under 36 months old in rural western China,
2005: result from Cox regression*

95% CI for HR

HR Lower Upper P value

Ethnic group Han 1 – – –

Uygur 0·368 0·333 0·408 <0·001
Tibetan 1·366 1·244 1·500 <0·001
Zhuang 1·100 0·990 1·221 0·075

HR, hazard ratio.
*Nine factors were adjusted for in logistic regression (household wealth index, child’s gender, child’s birth order, mother’s education
level, maternal age at the child’s birth, hospital delivery status, number of postpartum visits, cooking for the child alone and whether the
mother was given informational breast-feeding materials).
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Tibetan children had a higher hazard ratio of discontinued
breast-feeding, compared with Han children in the multi-
variate Cox regression analysis. The socio-economic factors
that influence breast-feeding practices have been extensively
described in the literature and widely reviewed(15–19), but the
breast-feeding differences between ethnic groups could not
be exclusively explained by socio-economic characteristics
such as education and economic status in the present study;
the breast-feeding differences among the ethnicities were
more likely related to different traditional feeding habits
within the ethnic groups. Additional studies that focus on
different feeding cultures among the ethnic groups are nee-
ded to provide a deeper understanding of the reasons for
different feeding patterns.

The main issue of breast-feeding among the different eth-
nic groups in western China is the low prevalence of exclu-
sive breast-feeding and full breast-feeding as well as the short
duration of breast-feeding, all of which are below the Chinese
and international targets(4,20). We recommend that Uygur
mothers are provided feeding education about the benefits of
exclusive breast-feeding for the first 6 months. Tibetan,
Zhuang and Han mothers would benefit from a feeding
education to develop a longer duration of breast-feeding.

The data analysed in the present study were collected
from the most undeveloped rural areas in western China.
The strength of the current study is its large number of
participants. However, there are several limitations that must
be considered when interpreting the study results. First,
there was recall bias because all feeding information was
obtained through mothers’ recall. Especially, there was also
potential for greater recall bias on breast-feeding the more
time that has passed between cessation and recall. Second,
there may have been other unobserved confounding fac-
tors, such as occupation of the mothers, which could not be
controlled in multivariate analysis because they were not
available in this survey. Third, this was a cross-sectional not
a prospective study and the infants were at different ages at
the time of the survey, which might have affected accurate
estimation of the magnitude of breast-feeding.

Conclusion

The exclusive breast-feeding rates for children younger
than 6 months and the continued breast-feeding rates for
children at 2 years of age differed among the Han, Uygur,
Tibetan and Zhuang ethnic groups, and were far below
the WHO recommendations. Additionally, mothers in
western China require feeding education about the ben-
efits of exclusive breast-feeding for 6 months and a longer
duration of breast-feeding.
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