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ABSTRACT
Objectives: To obtain a general overview of infant and
young child feeding practices in one rural county in
China and identify current delivery channels and
challenges.
Design: A cross-sectional study.
Setting: A rural county, Zhao County, in Hebei
Province, China.
Participants: 10 clusters were first selected within
each township (16 townships in total) with
proportional to population size sampling. In each
cluster, a name list was used to select 13 children
aged 0–23 months. We interviewed caregivers of all the
selected children.
Primary and secondary outcomes measures:
Coverage of infant feeding practices, reasons for low
coverage of infant feeding practices and current
delivery channels of infant feeding practices.
Results: Findings from our survey indicated that
infant feeding practices were poor. Early initiation of
breastfeeding was only 22.4%, exclusive breastfeeding
for 6 months was less than 10% and continued
breastfeeding up to the age of two was just 38.2%.
Only 32.5% of children were given iron-rich or iron-
fortified foods. The leading sources of infant feeding
information were family members, neighbours, friends
and popular media. Only around 20% of the
information came from health facilities and nearly none
came from communities. Household property data
showed that 99.9% of households owned televisions
and 99.4% owned mobile phones. In addition, 61.2%
of the households owned computers, with 54.8%
having access to the internet.
Conclusions: Few caregivers of children in Zhao
County received feeding information during pregnancy
and after delivery. Moreover, their feeding knowledge
and practices were poor. Multi-channel approaches,
delivered through health facilities, community
resources, popular media, the internet and mobile
phones, hold potential to improve infant feeding
practices and should be explored in future studies.
Strengths and limitations: Although this study took
place only within one county, a full range of globally

standard feeding indicators was used to assess the
feeding practices of caregivers in our study. The name
lists of children in some villages may not be complete,
and therefore selection bias may have occurred. Some
indicators may have recall bias due to long recall time.
Trial registration number : ChiCTR-PRC-11001446.

BACKGROUND
Nutritional status is an important determin-
ant of maternal and child health.1 2 Maternal
and child undernutrition is still highly preva-
lent in low-income and middle-income

Strengths and limitations of this study

▪ The strength of our study is that we collected a
full range of globally standard infant feeding indi-
cators as well as information on delivery chan-
nels and reasons for coverage failure, which
could provide a basis for development of effect-
ive IYCF strategies.

▪ Our study has several limitations. Firstly, the
sampling of children was based on the name
lists of children in each village. In Zhao County,
all live births are reported to the Maternal and
Child Health Hospital from all qualified delivery
institutions each month. Therefore we obtained
the name list from the hospital. Then we sent
the name lists to village doctors and asked them
to remove children who had died or moved
outside the village and add children who were
living in the village but who were not on the list.
Although all these efforts were made, we are not
sure of the completeness of the name lists and
selection bias may have occurred. Secondly,
some indicators such as initiation of breastfeed-
ing after birth were based on the mothers’ recall,
with a longest recall time of 2 years, which may
have introduced recall bias.

Wu Q, et al. BMJ Open 2014;4:e005108. doi:10.1136/bmjopen-2014-005108 1

Open Access Research

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-005108 on 29 July 2014. D

ow
nloaded from

 

http://dx.doi.org/10.1136/bmjopen-2014-005108
http://dx.doi.org/10.1136/bmjopen-2014-005108
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2014-005108&domain=pdf&date_stamp=2014-07-28
http://bmjopen.bmj.com
http://bmjopen.bmj.com/


countries and results in significantly increased mortality
and morbidity in mothers and children. Suboptimal
breastfeeding is a key factor for undernutrition in
infants and was estimated to be responsible for 804 000
child deaths worldwide in 2011.3 Studies have consist-
ently shown that the peak for growth faltering, micronu-
trient deficiencies and common childhood illnesses
occurs from birth up to 2 years of age.3–5

Appropriate infant and young child feeding (IYCF) is
the basis for child survival, growth and development.3 4 6 7

The benefits of breastfeeding for both infants and
mothers have been well documented in studies,
including reducing the risk of morbidity and mortality,
especially from infectious diseases such as diarrhoea and
pneumonia.8 9 Introducing safe and adequate comple-
mentary foods to children aged 6 months helps to fill
dietary gaps that cannot be met by breast milk alone.
Continued breastfeeding for 2 years or beyond is an
essential component of appropriate complementary
feeding.10

To emphasise the importance of child feeding, the
WHO and United Nations Children’s Fund (UNICEF)
jointly developed the Global Strategy for Infant and
Young Child Feeding (IYCF) in 2002.11 The recommen-
dations in this strategy state that children should be
exclusively breastfed for 6 months after birth, and pro-
vided with safe and appropriate complementary foods
with continued breastfeeding up to 2 years or beyond.11

During the past decade, the Ministry of Health of
China (MoHCh) adopted the WHO’s IYCF recommen-
dations and implemented programmes to improve nutri-
tion practices.12 13 However, suboptimal infant feeding is
still very common in China. National Chinese data from
2008 showed that only 27.6% of Chinese children were
exclusively breastfed up to 6 months, only 43.3% of chil-
dren aged 6–9 months were introduced to solid or semi-
solid foods, and only 37.0% of children aged 12–
15 months received continued breastfeeding.14 In add-
ition, introduction of complementary food too early or
too late and a restriction in food selection, especially for
animal-source food, were widespread in China.15–19 In
poor rural areas, the rates of exclusive breastfeeding,
continued breastfeeding for 1 year and continued breast-
feeding for 2 years were 28.7%, 55.5% and 9.4%,
respectively.20 At the same time, the rates of occurrence
of underweight, stunting and anaemia among children
under 5years were 8.0%, 20.3% and 14.2%, respectively.
It is noticeable that almost one-third (31.9%) of chil-
dren aged 6–11 months were anaemic, which was the
highest among children under-five years.21 These per-
centages can be translated into large absolute numbers
of children in China. While the stunting rate was
reduced by two-thirds between 1990 and 2010,21 it was
estimated that 8.82 million children in China were still
stunted in 2010.21

The poor IYCF practices and nutritional status of chil-
dren indicated that the recommendations from WHO
and UNICEF have not been put into practice.

Therefore, the challenge is how to effectively translate
the IYCF recommendations into caregivers’ feeding
behaviours in China, thereby enhancing children’s
dietary intake and growth. However, the delivery chan-
nels for IYCF recommendations were not fully assessed
for their usage and potential in previous studies in
China. Thus, our study used a full range of globally
standard breastfeeding and complementary feeding indi-
cators to assess the feeding practices of caregivers in one
rural county in China. In addition, information on deliv-
ery channels was collected with the aim of filling this
gap and providing a basis for development of effective
IYCF strategies.

MATERIALS AND METHODS
Survey setting
We conducted a cross-sectional household survey in
Zhao County in Hebei Province in 2011. Hebei province
is located in the northern part of the North China
Plain, with an annual per capita net income of rural resi-
dents of ¥5958 (US$946) in 2010,22 which was nearly the
same as the national average (¥5919).23 Zhao County is
located in the middle-south part of Hebei Province. It
has a total population of 571 000 (with under-five popu-
lation of 38 019), and the annual per capita net income
of rural residents was ¥6464 (US$1026) in 2010 (data
from Zhao county statistics bureau, unpublished). There
are four county-level hospitals, 16 township hospitals
and 281 village clinics in Zhao County.

Survey instrument
The maternal, newborn and child health (MNCH)
household survey (unpublished, 2009) was used as the
survey instrument. It was developed by the WHO and
has previously been used in Cambodia, Papua New
Guinea and Vietnam.24 We translated the standard
WHO household survey from English into Chinese, and
adapted the survey following a consultation with
Chinese experts and three pilot studies. The instrument
collects data on the coverage of key child health inter-
ventions, delivery channels, reasons for coverage failure
and health expenditure. The survey used in this study
included modules on antenatal care, delivery and neo-
natal care, breastfeeding and nutrition, immunisation,
cough and fever, diarrhoea and vitamin A. The breast-
feeding and nutrition module aims to collect feeding
information on children aged 0–23 months, including
caregivers’ feeding knowledge and practices, delivery
channels and reasons for low coverage.
In 2009, WHO and UNICEF jointly published the

document Indicators for Assessing Infant and Young Child
Feeding Practices, and set up 15 international standard
IYCF coverage indicators (eight core indicators and
seven supplementary indicators), which encourages
researchers in all countries to use these indicators and
makes the data comparable between countries.25 To
date, very few studies in China have applied these

2 Wu Q, et al. BMJ Open 2014;4:e005108. doi:10.1136/bmjopen-2014-005108

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-005108 on 29 July 2014. D

ow
nloaded from

 

http://bmjopen.bmj.com/


standard indicators to assess infant feeding practices.
Studies were either focused on breastfeeding practices20

or confined to earthquake areas.26 The breastfeeding
and nutrition module in the MNCH household survey
has standard questions for delivery channels and reasons
for coverage failure, but only three core IYCF coverage
indicators. Therefore, we inserted questions on the
remaining core coverage indicators from the IYCF
instrument to complete our survey instrument.

Participants
Caregivers in Zhao County were eligible to participate in
the survey if they had a child aged 0–23 months.
Mothers were the primary target group for the breast-
feeding and nutrition module. If mothers were not at
home or did not live with the child for any reason, other
caregivers were interviewed to collect other information,
such as basic household characteristics, cough and fever,
diarrhoea and immunisation.

Sample size and sampling
The sample size for the survey was based on a planned
cluster randomised control trial in Zhao County. The
trial aims to develop and test the (cost-) effectiveness of
scaled-up integrated child health interventions. The
MNCH household survey was used as the baseline assess-
ment for the trial. The sample size calculation and sam-
pling method were based on the requirement of the
trial, with townships as the randomisation unit (8 town-
ships per group).
We expected that the anaemia prevalence would

decrease from 30% to 20%, with a power of 80% and a
design effect of 2 and 5% as the significance level. We cal-
culated that a sample size of 800 children under 2 years
for each group would be sufficient. For feeding knowl-
edge indicators, we expected that the proportion of
knowing duration of exclusive breastfeeding, knowing
duration of breastfeeding and knowing time of first intro-
ducing complementary foods would increase from 41%
to 80%, 6% to 80% and 59% to 80%, respectively. We cal-
culated that samples of 241, 206 and 342 would be
enough for each proportion. Therefore, we used the size
800 for each group as our final sample size. Meanwhile,
we over-sampled 30% of children to compensate for pos-
sible refusal and loss to follow-up. We used a two-stage
sampling procedure to select children for this survey. In
the first stage, clusters were selected using proportional
to population size sampling, with 10 clusters chosen from
each township. In the second stage, the name list of all
eligible children under 2 years in each village was
obtained and 13 children per cluster were randomly
selected using Microsoft Excel (V.2007) software. We
interviewed 10 caregivers out of 13 sampled children in
each cluster based on the order in which they came to
the village clinic. If less than 10 sampled children were
available, we asked village doctors to help us to find other
children from the name list who lived nearest to the

village clinics and were in the same age groups. We used
those children as substitutes for the unavailable children.

Training of interviewers
We recruited 30 students from Hebei United University
School of Public Health as interviewers. We trained
them for 3 days, of which half a day was for field prac-
tice. The training included communication skills,
explanation of questionnaires, demonstration, role plays,
field practice and group discussions. The survey supervi-
sors were all from the Capital Institute of Pediatrics,
Beijing.

Data collection
We used smartphones to record data instead of trad-
itional pen-and-paper data collection, with the standar-
dised MNCH household survey questionnaire set-up in
special developed software. We tested and used smart-
phones for the MNCH survey several times in the field.27

We carried out the survey from 15 to 24 August 2011
(10 days). Three teams of interviewers carried out the
survey, with 10 interviewers and 2 supervisors in each
team. Interviewers first introduced mothers or other
caregivers to the aim of the survey and obtained written
informed consent. Then the interviewers questioned the
mothers or other caregivers following the instructions
on the smartphone. Once an interviewer completed a
questionnaire, the data were wirelessly uploaded into an
Excel database via the internet server. Then the data
were saved in the memory card of the smartphone as a
text file to have a backup. We gave each mother a towel
(worth ¥5, equal to US$0.79) to show our appreciation
for their participation.

Data analysis
Data uploaded onto an internet server were automatic-
ally transformed into a Microsoft Excel sheet. After the
data cleaning, we converted the database into data base
file (dbf) for the final analysis. We carried out statistical
analysis with SAS V.9.1 for Windows. We presented the
descriptive results of our findings; data are reported
with percentages, except for age of parents, which is
reported as a median and range.

RESULTS
Participants
A total of 1601 caregivers of children under 2 years were
interviewed. Among them, 90.1% (1443) were mothers,
8.6% (138) were grandparents, 1.1% (17) were fathers
and 0.2% (9) were others (such as uncles and aunts).
Table 1 presents the characteristics of children and their
parents. Among 1601 children surveyed, 57.7% were
aged 0–11 months and 43.3% were aged 12–23 months.
The gender ratio (boys to girls) of children surveyed was
138:100. The median age of mothers was 27 years
(ranging from 20 to 43 years) and the median age of
father was 28 years (ranging from 22 to 49 years).

Wu Q, et al. BMJ Open 2014;4:e005108. doi:10.1136/bmjopen-2014-005108 3

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2014-005108 on 29 July 2014. D

ow
nloaded from

 

http://bmjopen.bmj.com/


Overall, the education of fathers and mothers was good;
more than 80% of them had completed at least 9 years
of education.

Knowledge and practices of IYCF
As shown in table 2, the knowledge of caregivers about
feeding recommendations and feeding practices were
generally suboptimal. Around one-third of mothers
knew to initiate breastfeeding within 1 h of birth, while
only about one-fifth of mothers followed the recommen-
dation. Moreover, the practice of exclusive breastfeeding
for 6 months was even worse. Although only less than
10% of mothers knew to continue breastfeeding up to
the age of two and to give children meat at the age of
6–8 months, only 38.2% and 32.5% of children were
breastfed for 2 years and were given iron-rich or iron-
fortified foods, respectively.
The main reasons for not initiating breastfeeding early

were caesarean section, seeing the baby later than 1 h
after delivery, not knowing about early initiation of
breastfeeding and having no breast milk (figure 1).
Twenty-two per cent of the mothers received advice on
non-exclusive breastfeeding from relatives and 7% of
them from health workers (figure 2).

Utilisation of healthcare services
Table 3 indicates that the maternal and child healthcare
services were generally available and utilised by pregnant
women, mothers and children, except for postnatal care.

Table 1 Characteristics of surveyed children and their

parents

Category Subcategory Results (%)

Children*

Age group

(months)

0–11 923 (57.7)

12–23 678 (42.3)

Gender Boys 916 (57.2)

Girls 685 (43.8)

Mothers†

Education Completed junior high

school (9 years)

1117 (70.6)

Completed senior high

school (12 years)

158 (10.0)

Fathers†

Education Completed junior high

school (9 years)

1149 (72.7)

Completed senior high

school (12 years)

158 (10.0)

*The total number of children was 1601.
†The total number of mothers and fathers was 1583 and 1580,
respectively, because some of the other caregivers of children did
not know the education of the parents of the children.

Table 2 Knowledge and practices of caregivers on key IYCF indicators

Number of mothers who

responded positive on the

particular knowledge/

practices

Total number of

mothers eligible

for the question

Percentage (%)

(95% CI)

Mothers knowing to initiate breastfeeding within 1 h

of birth

469 1443 32.5 (30.1 to 34.9)

Children who were initiated breastfeeding within 1 h

of birth

317 1417* 22.4 (20.2 to 24.6)

Mothers knowing the duration of exclusive

breastfeeding

539 1443 37.3 (34.8 to 39.8)

Children under 6 months exclusively breastfed 40 414† 9.7 (6.8 to 12.6)

Mothers knowing continued breastfeeding until

2 years

84 1443 5.8 (4.6 to 7.0)

Children breastfed until 2 years 104 272‡ 38.2 (32.4 to 44.0)

Caregivers knowing introduction of complementary

foods at 6–8 months

759 1187 63.9 (61.2 to 66.6)

Children given complementary foods at 6–8 months 196 233§ 84.1 (79.4 to 88.8)

Caregivers knowing the minimum meal frequency 933 1182¶ 60.0 (57.2 to 62.8)

Children given minimum meal frequency 827 1187** 69.7 (67.1 to 72.3)

Caregivers knowing feeding children with meat at

6–8 months

113 1182¶ 9.6 (7.9 to 11.3)

Children given iron-rich or iron-fortified foods†† 386 1187** 32.5 (29.8 to 35.2)

*Only children ever breastfed were used to calculate this indicator (from MNCH household survey guideline).
†Only children aged 0–5 months were used to calculate this indicator (from IYCF guideline).
‡Only children aged 20–23 months were used to calculate this indicator (from IYCF guideline).
§Only children aged 6–8 months were used to calculate this indicator (from IYCF guideline).
¶Data of five children on these two question were missing.
**Only children aged 6–23 months were used to calculate this indicator (from IYCF guideline).
††Suitable iron-rich or iron-fortified foods include meat, fish, poultry and liver/organ meat, commercially fortified foods specially designed for
infants and young children which contain iron or foods fortified in the home with a micronutrient powder containing iron or a lipid-based
nutrient supplement containing iron.
IYCF, infant and young child feeding.
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Only 11.4% of mothers received a home visit after deliv-
ery and 23.7% attended postnatal care at 42 days after
delivery.

Sources of infant feeding information
Table 4 shows that only around one-fourth of mothers
ever received feeding information during pregnancy and
after delivery. Table 5 describes the sources of feeding
information through which mothers received informa-
tion. The leading sources were family members, neigh-
bours, friends and popular media; these accounted for
around 80% of the total information. Only around 20%
of the information came from health facilities and
nearly none came from the community.

Household property
Table 6 indicates that nearly all households owned a tele-
vision and a mobile phone. More than 60% of the
households owned computers, with 54.8% having access
to internet.

DISCUSSION
We found in our survey that caregivers’ feeding practices
were poor, which was consistent with the national data as
indicated in the Introduction of this paper. In addition,
we found that the healthcare services were generally avail-
able and utilised by pregnant women and mothers, with

notable exception of home visits, and visits to the health
facility at 42 days after delivery. National data also showed
that the proportions of women who ever received ante-
natal care and postnatal care were 93.7% and 91.0%,
respectively. In addition, the hospital delivery rate was
98.7%.28 However, high utilisation of health services was
not translated into high coverage of interventions.
Mothers need support not only from the healthcare

system but also from the family, community and work-
place to initiate and sustain optimal breastfeeding and
complementary feeding practices.10 Mothers also need
consistent IYCF messages that are reinforced through
multiple channels.29 Therefore, healthcare providers’
engagement, community involvement and media
support are all needed to maximise the effectiveness of
IYCF programs. Three recommendations emerged from
our study findings:
1. Strengthening the quality of care at health facilities to

improve feeding counselling: China initiated the national
Basic Public Health Service program30 to provide uni-
versal basic public health services for all residents.
Maternal and child healthcare workers are required
by the programme to provide face-to-face counselling
to pregnant women during antenatal care visits and
hospital delivery, and to mothers of young children
during newborn home visits, postnatal care visits and
child healthcare visits.31 However, rural health
workers in China generally have poor education and

Figure 1 Distribution of reported reasons for late initiation of breastfeeding.

Figure 2 Distribution of reasons for non-exclusive breastfeeding.
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lack expertise in, and motivation for, their work,
which generally results in low-quality healthcare ser-
vices provided by rural health facilities.32–34 Our
study also indicated that few mothers reported that
they ever received feeding counselling from health
workers, which suggested that many health workers
did not provide feeding counselling. Feeding coun-
selling was the component of antenatal care in the
late phase of antenatal care, which involves the
village doctor, township hospital doctor and county-
level hospital doctor. In addition, we found that the
knowledge and practice of early initiation of breast-
feeding were 32.5% and 22.4%, respectively. Hospital
delivery is a requirement in China. Therefore, it is
the duty of the hospitals to ensure that deliveries take
place in hospital. However, we found that more than
50% of reasons for late initiation of breastfeeding
were attributed to the health facility environment,
such as high caesarean section, separation of babies
from mothers and doctors’ advice. Also, 7% of
mothers reported that they received advice on non-
exclusive breastfeeding from health workers. It was
reported that the current national rate of caesarean
section in China was about 40%, which is the highest

worldwide.35 36 Therefore, there is a need to
strengthen the quality of healthcare services provided
by rural health facilities as well as to increase service
coverage.

2. Mobilise community resources to deliver IYCF recommenda-
tions: Community-based breastfeeding promotion and
support were proven to be effective. Therefore, the
Global Strategy for Infant and Young Child Feeding
recognises this as one of the key components of a
comprehensive programme to improve breastfeeding
practices.11 Large-scale community-based pro-
grammes have demonstrated that the community
offers indispensable resources for breastfeeding pro-
motion and support.37 In the Regional Framework
for Community IMCI of WHO Western Pacific
Region, breastfeeding and complementary feeding
are among the 12 key family practices that can be
improved through community-based programmes.38

In addition, a study in China indicated that
community-based behavioural change approaches
that use trained village nutrition educators to provide
feeding counselling to pregnant women and mothers
are effective in improving breastfeeding and comple-
mentary feeding practices.39 Therefore, communities

Table 3 Utilisation of healthcare services by pregnant women, mothers and children

Number of mothers who

responded positive on the

particular knowledge/practice

Total number of

mothers eligible for

the question

Percentage (%)

(95% CI)

Pregnant women receiving antenatal care

at least once

1350 1443 93.6 (92.3 to 94.9)

Pregnant women receiving antenatal care

four times or above

1014 1443 70.3 (67.9 to 72.7)

Children delivered at hospital 1436 1443 99.5 (99.1 to 99.9)

Mothers and children receiving home visit

after delivery (within 7 days after discharge)

165 1442* 11.4 (9.8 to 13.0)

Mothers receiving postnatal care at 42 days

after delivery

340 1413† 24.1 (21.9 to 26.3)

Children ever immunised 1598 1601 99.8 (99.6 to 100.0)

*Data of one child were missing.
†Only children older than 42 days were used to calculate this indicator.

Table 4 Mothers ever receiving feeding information

Number of mothers who

responded positive on the

particular knowledge/practices

Total number of

mothers eligible for

the question

Percentage (%)

(95% CI)

Receiving breastfeeding information

during pregnancy

379 1443 26.3 (24.0 to 28.6)

Receiving breastfeeding information after

delivery

415 1443 28.8 (26.5 to 31.1)

Receiving complementary feeding

information during pregnancy

341 1440* 23.7 (21.5 to 25.9)

Receiving complementary feeding

information after delivery

385 1440* 26.7 (24.4 to 29.0)

*Data of three children were missing.
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hold potential to effectively deliver IYCF recommen-
dations in rural China.
The rates of knowledge and practice of 6-month exclu-

sive breastfeeding were 37.3% and 9.7% respectively.
Thus, there is a gap in breastfeeding and exclusive
breastfeeding practices. In our study site, most village
doctors were men. Other resources from the community
have the potential to provide the support for exclusive
breastfeeding. Our data showed less than one in a
hundred mothers received feeding information from
their communities. Studies have shown that peer coun-
selling and lay counselling are effective in promoting
breastfeeding.40–43 In rural China, existing community
resources could be mobilised, such as the village women
cadres, family planning workers, primary school teachers
and volunteers, to provide feeding counselling to preg-
nant women and mothers.
3. Utilise popular media as well as internet and mobile phones

to expand IYCF coverage: According to our results, the
leading sources of feeding information were family
members, neighbours, or friends and popular media
(newspaper, magazine, book, radio and television:
around 80% of information on breastfeeding and
complementary feeding came from these two sources,
whereas only 20% came from health facilities).
As those two main sources are both important, they

should be fully used to disseminate accurate infant
feeding information. However, we noted that some infor-
mation from these two sources was invalid. As indicated
in the results, around 60% of inaccurate advice to use

formula feeding and more than 20% of inaccurate infor-
mation on non-exclusive breastfeeding originated from
family members, neighbours and friends. Therefore,
much more effort must be made to strengthen these
channels in terms of ensuring provision of correct infor-
mation and broadening its scope to provide more
mothers with accurate feeding advice.
Since two-thirds of mothers received no advice on

feeding, new channels, such as internet and mobile
phones, could be explored. Evidence indicates that
computer-tailored nutrition education is an innovative
and promising tool to motivate people to make healthy
dietary changes.44 Also, a recent study showed that inter-
net nutrition education can be a viable alternative to
traditional nutrition education for increasing the fruit
and vegetable consumption of women, infants and
children.45

With the rapid socio-economic development and tech-
nical progress, many Chinese people have access to new
information and communication technologies. Data
showed that, by the end of 2013, there were 1229
million mobile phone users and 618 million internet
users in China.46 Our survey showed that in Zhao
County, nearly all households owned mobile phones,
and more than 60% of households owned computers,
with more than half of them having access to internet.
In addition, the young generation of parents is well edu-
cated; around 95% of fathers and mothers attended
junior high school (9 years of education). This implies a
potential to deliver feeding recommendations through

Table 5 Sources of feeding information for mothers during pregnancy and after delivery

Breastfeeding

Complementary

feeding Formula feeding

n %(N=749*) n %(N=664*) n %(N=244*)

Family members/neighbours/friends 276 36.8 316 47.6 144 59.0

Popular media 312 41.7 228 34.3 5 2.0

Health facility 160 21.4 120 18.1 65 26.6

Community 1 0.1 0 0.0 1 0.4

Formula company – – – – 29 11.9

Total 749 100.0 664 100.0 244 100.0

*These are the multi-choice questions which mean all sources of information mentioned by interviewees are recorded as ‘yes’. To calculate
the proportions, all ‘yes’ answers in different categories are summed up as denominators, and all ‘yes’ answers in each category are summed
up as numerators.

Table 6 Households owning a radio, television, mobile phone, computer and accessing to the internet

Number of mothers who

responded positive on the

particular knowledge/practices

Total number of

mothers eligible for

the question

Percentage (%)

(95% CI)

Households owning a radio 377 1601 23.6 (21.5 to 25.7)

Households owning a television 1600 1601 99.9 (99.7 to 100)

Households owning a mobile phone 1591 1601 99.4 (99.0 to 99.8)

Households owning a computer 979 1601 61.2 (58.8 to 63.6)

Households with access to the internet

at home

876 1600 54.8 (52.4 to 57.2)
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mobile phones or the internet. Future studies are
needed to test the feasibility and effectiveness of these
potential delivery channels in the context of rural
China.

CONCLUSIONS
The findings of our study indicate that few caregivers of
children in rural China received feeding information
during pregnancy and after delivery. Moreover, their
feeding knowledge and practices are poor, though the
maternal and child healthcare services were generally
available and utilised by mothers. Health facilities need
to be strengthened and fully utilised to provide high-
quality feeding counselling. Other channels, such as
community resources, popular media, internet and
mobile phones, hold great potential and could also be
explored in future studies to maximise the effectiveness
of IYCF programs.
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