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Abstract
Background: Appropriate nutrition during early life is essential for optimal
growth and development. China has seen a drastic improvement in child nutrition
over the past few decades with decreased rates of stunting, wasting and
undernutrition. However, there are wide gaps in the nutritional status of young
children and preschoolers in rural and urban areas, which is a major public health
concern. Currently, there is limited understanding about dietary intake of young
children and the rural-urban gap in China, especially in the years after 2000.
Therefore, the aims of this study were to examine trends in dietary intake of children
at 2-6 years of age using data from the Chinese Health and Nutrition Surveys
(CHNS) collected in 2000, 2004, 2006, 2009 and 2011 and to conduct interviews from
key stakeholders in China to gather their perspectives and insights regarding child
nutrition improvement in China.
Methods: Data obtained from the China National Nutrition and Health Survey
(CNNHS) and Global Burden of Diseases, Injuries, and Risk Factors (GBD) database
were used to describe the trend of child nutritional status in last 20 years from 1992
to 2016. Anthropometric nutritional indicators including stunting, wasting,
underweight, overweight and obesity were presented in bar graphs and tables.
In-depth interviews were conducted with 23 stakeholders whose work involved
child nutrition at national levels, as well as two provinces in Yunnan and Hubei. The
interviews addressed topics about the changes and the current status of child
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undernutrition, as well as major tasks for child nutrition improvement. The
qualitative analysis for the in-depth-interviews consisted of thematic analysis. The
interviews were conducted in Mandarin. Coding and charting were processed in
Chinese text using MAXQDA version 12. The final thematic framework and
insightful quotations were translated into English.
The quantitative analysis used the individual level, consecutive 3-day 24-hour
dietary recall data from five waves of the China Health and Nutrition Surveys
(CHNS) in 2000, 2004, 2006, 2009 and 2011. Energy, macronutrient intakes
(carbohydrate, protein, and fat) and food group intakes of whole grains, vegetables,
fruits, meat and other protein sources (i.e., fish and egg), dairy products and snacks
were estimated using data from Chinese Food Composition Tables (2002)1. These
results were presented by survey year, age group, gender, and region (rural/urban
areas). ANOVA, Chi-square test or t-test were used to examine differences between
subgroups. Statistical analyses were performed using SAS version 9.4 (SAS Institute,
Cary, NC).
Results: Impressive declines were reported in the prevalence of child stunting
(35.8% to 8.1%), underweight (19.8% to 3.2%) and wasting (3.7% to 2.4%) from 1992
to 2012 in China, while an upward trend of overweight (6.5% to 8.4%) and obesity
(2.7% to 3.3%) was observed in children under 6 years old from 2002 to 2012 in the
CNNHS database. Most interview respondents expressed concerns about the
increasing prevalence of childhood obesity, and the urgency of action for alleviating
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undernutrition among children living in poverty-stricken areas. The interview
respondents from the child nutrition-related governmental departments in Hubei
and Yunnan province stressed the necessity of enlarging the scale of the coverage of
governmental child nutrition improvement programs in poverty-stricken rural areas.
The average energy and macronutrients intake of children 2-6 years of age in the
CHNS increased from 2000 to 2009 with a slight decrease in 2011. Among both rural
and urban children, the percent energy from fat increased from 2000 to 2011 and
exceeded 30% of energy intake. In general, the percentage of these children who
consumed vegetables, meat and protein from fish and eggs, and dairy products
increased from 2004-2011, and significant dietary intake disparities of protein source
foods, such as dairy products were observed between rural and urban areas (p < 0.05)
with lower intakes among children in rural areas.
Conclusions: From the years 2000 to 2011, the nutritional status and diet quality
among urban and rural young children in China has undergone significant
improvement. Also, young children in China are undergoing a remarkable nutrition
transition characterized by a high energy intake from fat and low energy intake from
carbohydrates. Both urban and rural children are facing the threat brought about by
this nutrition transition, and this may lead to the increasing burden of child
overweight. Further, dietary disparities still exist. Governmental commitment
should be devoted to helping vulnerable, marginalized populations living in poor
rural areas in China to further reduce undernutrition, and strategic action targeted at
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reducing childhood overweight should be taken to control the increasing trend in
obesity in both rural and urban areas.
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1 Introduction
1.1 Early Childhood Nutrition
Early childhood is a vital stage for physical growth and cognitive development.
Infancy (0 to 1 years old), toddlers (1 to 3 years old) and preschoolers (3 to 5 years
old) make up the three age categories for early childhood2. In this study, we define
the children age 1to 6 years old as young children including toddlers and
preschoolers. Sufficient nutrition intake in the first 1000 days of infants has been
highlighted worldwide, but in fact, optimal nutrition and correction of nutritional
deficiencies during the early years are also of particular significance as beyond 2
years of age. During this early childhood period, physical growth and motor
development will slow down compared to the first 1000 days, but tremendous
mental, social, and emotional changes are occurring during this time3.
Nutrient intake is an important implication for the nutritional status of young
children. To access full growth potential, adequate energy and nutrient intake
required for young children. For optimal growth and development young children
need a variety of nutrient-dense foods such as fruits, vegetables, whole grains, meat
and fish and dairy2. Insufficient energy or essential nutrients lead to malnutrition
which affects not only physical growth but also impaired immune system function,
susceptibility to illness and cognitive deficits4. WHO highlighted the importance of
the practice of exclusive breastfeeding in the first 6 month for infants, and also
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stressed the diversity of foods in complementary feeding after the first 6 month5. The
China Dietary Guideline marked animal protein products, which contain a full
complement of essential amino acids, and also dairy products as an important part of
a toddler's die6. Parents should offer their young children a variety of nutrient-dense
foods from the basic food groups each day in a line with these recommendations.
Being deficient in macronutrient deficiencies interferes the whole human body
system. For example, protein deficiency is usually accompanied with insufficient
energy intake, and the two together lead to protein-energy malnutrition, which leads
to stunting and wasting. Stunting which is low height-for-age is related to the
chronic condition of inadequate nutrition. Wasting which is low weight-for-height, is
often associated with acute starvation and stunting7. Also, scientific evidence shows
that poor childhood nutrition contributes to increasing risks to non-communicable
diseases (NCDs) later in life, such as cardiovascular diseases and type 2 diabetes, and
in fact, these diseases are now being diagnosed even in children8. Macronutrients
intake such as dietary fat intake in children is associated with adult cardiovascular
disease risk, regardless of any impact on body weight9. Moreover, appropriate fat
intake of children has been proved to be related to decreasing the risk of NCDs10,11. In
addition, early experiences with food establish long-term dietary habits12.

1.2 Changes in nutrition in young children in China
Nutritional status during early childhood is crucial for health, wellness and
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cognitive development, as well as the future of the whole population13. Child
nutrition in China is associated with almost 14% of population health outcomes in
the future14, so reducing malnutrition was listed as one of the United Nations’
Millennium Development Goals (MDGs) during 2000 -201515. Since China’s reform in
1978, the government has implemented large-scale poverty alleviation policies and
developments which significantly improved nutritional status of children under 5
years of age in poor areas and largely relieved child nutrition inequities16. In recent
decades, child nutrition conditions in China have been significantly improved, and
have achieved child health-related MDG targets of halving the population without
access to proper sanitation, and the percentage of under 5 stunted children decreased
from 32% in 1990 to 9.4% in 201017. Afterwards, through the implementation of
National Children’s Development Plan (2011–2020), the Chinese government has
proposed further action to improve children’s nutritional conditions18. In 2012, the
Chinese government launched the Nutrition Improvement for Children in Poverty
Areas Program (Ying Yang Bao, a soybean-based micronutrient-fortified food
supplement with a demonstrated effect on the reduction of insufficient intake of the
calorie and protein as well as micronutrient deficiency anemia and other
micronutrient deficiencies for children aged 6-24 month) as one of the strategies for
young child nutrition improvement19. This intervention program has been shown to
decrease the prevalence of anemia and undernutrition in many poverty-stricken
rural areas20.
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Apart from the progress of government commitment and policy implementation,
urbanization along with lifestyle changes also were related to the nutrition status
changes21. The traditional Chinese diet is composed of cereals and vegetables with
few animal foods, which is typically low in fat, high in complex carbohydrates, and
high in dietary fiber22. However, the diet of Chinese residents has shifted markedly
during the last few decades. Many studies have demonstrated that adults in China
have been undergoing a rapid nutrition transition towards a high-fat, lowcarbohydrate and low-fiber diets23,24. Evidence from Chinese Health Nutrition Survey
(CHNS) have shown that improvements in income are related to decreased
consumption of traditional foods such as rice and increased consumption of animal
foods25,26. These dietary shifts are occurring across all income groups in China, with
many of the greatest changes happening at the low- and middle- income household
levels. The change in diet has also been observed among children and adolescents27.

1.3 Concerns of young child nutrition in China
Malnutrition during childhood has long-term implications for both individuals
and the population. Although China has experienced a dramatic improvement in
child nutrition and health, challenges to optimal nutrition in young children remain.
China is a large country with a wide diversity of socio-economic conditions and
health outcomes differ greatly among regions. In regions where socio-economic
developments are lagging behind, malnutrition caused by poverty among children
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under 5 years of age is still an salient public health issue4. There are significant
differences in malnutrition prevalence of young children between urban and rural
areas and western and eastern areas of China15,28–31. In a national survey in 2008, the
prevalence of stunting of rural children was 5.3 times higher than that of urban
children4. Similarly, the prevalence of underweight in rural areas was 4.6 times
higher than that in urban areas4. In 2013, the prevalence of underweight was 1.5% in
urban areas and 3.1% in rural areas, and compared to large cities, the OR of
underweight in poor rural areas was 5.032. Childhood vitamin and mineral
deficiencies are still common in parts of China33.
Moreover, the coexistence of undernutrition along with overweight and obesity,
which is called the double burden of disease, is becoming a major concern for
children around the world, and China is no exception, especially in rural areas21.
With the fastest economic growth in the last two decades in the world, China has
been undergoing a unique nutrition transition25 and a related steady increase in child
obesity34. A Study on young children in urban areas shows that the proportion of
energy from fat is quite high35.
In summary, children aged 2-6 years old in China are suffering from not only the
problems of insufficient dietary intake, but also excess energy intake. Combating
malnutrition in all its forms is one of the greatest global health challenges and
because of China’s large population this is an urgent concern that needs action36.
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1.4 Rationale and study objectives
In this study, we are concerned about young child protein–energy malnutrition
and overweight in China. Inadequate nutrition, not eating enough, or eating foods
that lack growth-promoting nutrients can lead to stunted growth32. Insufficient
calories and protein is one of the most proximal and immediate determinants of child
protein-energy malnutrition9,37. On the other hand, in terms of overweight, energy
intake and macronutrient composition have been shown to play a role in the etiology
of overweight and obesity38,39. Thus, the prevalence of indicators for malnutrition,
such as stunting, underweight, wasting, and overweight may underlie imbalanced or
inadequate dietary intakes of children.
Previous studies have documented the trends and gaps in health disparities of
Chinese rural children versus urban children35. Dietary intake research of infants
aged 6 to 36 months using Food Frequency Questionnaires and 24-hour dietary
recalls have been conducted in some urban areas in China40,41, but limited studies
have dealt with the linkage between the trends of nutritional status and trends of
energy and macronutrient intakes in comparison between children living in rural
and urban regions. Presently, an understanding of the trends of dietary intakes of
young children and preschoolers 2 to 6 years of age is still limited, especially dietary
trends covering the period of United Nations Millennium Development Goals
(MDG) from 2000 - 2015.
In consideration of the above knowledge gaps, the main aims of this study are to:
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1. Describe the trends in the prevalence of anthropometric nutrition-related
indicators, including underweight, wasting, stunting, overweight, and obesity
among young children in China during 1992-2016, using data extracted from the
Chinese National Nutrition and Health Surveillance (CNNHS) and the Global
Burden of Disease (GBD) by Institute for Health Metrics and Evaluation at the
University of Washington;
2. Conduct in-depth interviews with key child nutrition-related stakeholders to
gather their

perspectives about current status, trends of child nutritional and

actions needed for child nutrition improvement in China, at both the national level
and provincial levels and;
3. Examine trends in dietary intakes, specifically energy and macronutrients
intakes and selected food group consumption of young children aged 2 to 6 years old
using 3-day 24-hour dietary recall data collected by Chinese Health Nutrition Survey
(CHNS) in years 2000, 2004, 2006, 2009, and assess differences between children
living in rural and urban areas.
Through exploring trends of dietary intake in young children, this study seeks to
better understand changes over time in dietary intake and rural - urban differences
in China and provide evidence and suggestions for child nutrition improvement in
China.
To better present the findings for trends of nutritional status and dietary intake
of young children, the evidence will be organized as three parts, each with its
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methodology and results. The first part is about the prevalence trends of nutritionrelated anthropometric indicators for young children, extracting the outcomes from
the China National Nutrition and Health Survey (CNNHS) from 1992 - 2013 and
Global Burden of Diseases, Injuries, and Risk Factors (GBD) database from 2000 –
2016, which are two important databases documenting the child nutrition status in
China. This information is included as a background reference to understand the
linkage between the protein-energy malnutrition reduction, overweight increase and
shifts in macronutrient intakes and food group consumptions, as well as for
understanding the stakeholder interviews described below. The second part of the
study is the in-depth interviews for the child nutrition-related stakeholders in China
at the national level and from Yunnan and Hubei provinces. The interviews provide
the perspectives on trends, current status and the prospective suggestions of child
nutrition from the key stakeholders in China, as supplementary information to better
understand the nutrition trends and status of children as reported in the first part.
The third part is the dietary intake and the food group consumption of children from
2000 to 2011 based on the China Health and Nutrition Survey (CHNS), as to provide
insights into urban-rural disparities in the trends of child nutrition, and to supply the
possible explanation for the dietary intake shift behind the change of nutritional
indicators of young children in China.
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Part I Prevalence trends of child nutrition indicators in
China
1

Methods

1.1 Data source
This section contains two data sources: 1). Prevalence data (1992- 2013) from
the Chinese National Nutrition and Health Surveillance (CNNHS) and 2). Global
Burden of Diseases, Injuries, and Risk Factors (GBD) database.

Chinese National Nutrition and Health Surveillance (CNNHS) database
In the first section, the anthropometric nutrition indicators (stunting, wasting,
underweight, overweight and obesity) of children under 6 years of age in China were
extracted from the CNNHS reports from the years 1992, 2002 and 2013. For
presentation this data was divided into three groups: rural areas, urban areas, and
national (rural/urban combined). CNNHS is a nationally representative survey
conducted in 1959, 1982, 1992, 2002 and 2012-2013. In this study, surveys of 1992,
2002 (primarily conducted by the China Ministry of Health) and surveys from 20122013 (primarily conducted by the Chinese Center of Disease Control and Prevention,
CCDC) were obtained from official authorized report42,43. The research design was
described in the previous reports, here gives the information of the survey in 20122013, which included more than 200,000 residents in 31 provinces, autonomous
regions and municipalities (excluding Hong Kong, Macau and Taiwan). The survey
included dietary intakes and nutrition-related questions, inquiry investigation,
medical examination and biochemical examination. A multistage stratification and

9

probability proportional to size combined random cluster process was used to draw
the sample surveyed in 2012-2013 survey.

The Global Burden of Diseases, Injuries, and Risk Factors (GBD)database
In the second section, the model estimated anthropometric nutritional indicators
including stunting, wasting, underweight, overweight/obesity of children aged 1 to 5
years of age in 2000, 2005, 2010, and 2016 were obtained from the Global Burden of
Diseases, Injuries, and Risk Factors (GBD) database with the agreement of their
research team. GBD is an approach to global descriptive epidemiology of some
diseases and exposure risk factors allowing comparisons over time, across age
groups, and among populations, which is developed by the Institute for Health
Metrics and Evaluation (IHME) at the University of Washington44,45. The GBD
approach assesses the attributable burden of disease using four components: a
database on risk factor exposure, estimating the prevalence of risk factor exposure by
age and sex, the relative risk for a specific disease, and the counterfactual distribution
of risk exposure called the theoretical minimum risk distribution45–47.
In this part, three provinces Jiangsu, Hubei, and Yunnan were selected to
represent the situation of high, middle, and low Gross Domestic Product (GDP) to
roughly draw an integrated picture of China. Additionally, these three provinces
located in western, middle and eastern China respectively (see Figure 1), and this
also helps to better understand the trend of child nutrition across the mainland of
China.
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Figure 1 Locations for three selected provinces in China (highlighted)

1.2 Definitions of nutrition indicators
The World Health Organization (WHO) definitions36 for nutrition indicators
were used for children under 6 years old for both the CNNHS and GBD model.
Stunting is defined as below two standard deviations from median height-for-age
(HAZ) of the reference population, underweight is below two standard deviations
from the median weight-for-age (WAZ) of the reference population, and wasting is
below two standard deviations the median weight-for-height (WHZ) of the reference
population.
In CNNHS, the reference standards differed in evaluating undernutrition for
children under 6 years in different years of the surveys48. CNNHS 2002 used the 1978
WHO/NCHS Child Growth Standards to calculate the growth of young children (up
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to 5 years of age); while in CNNHS 2012/2013, the 2006 WHO Child Growth
Standard (0–5 years) was used for children under 5, and WHO Reference 2007 (5-19
years) was used for children up to age 5. For the 1992 survey, no explicit information
was provided on the WHO/NCHS Child Growth Standards used. GBD estimated
malnutrition model was calculated using the 2006 WHO Child Growth Standard (0–5
years).
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2

Results

2.1 Prevalence of anthropometric nutritional indicators from
1992 – 2013 in Chinese National Nutrition and Health
Surveillance (CNNHS)
Stunting, wasting and underweight rates among young children under 6 years
of age have decreased largely in both urban and rural areas, but remain higher in
rural areas compared to urban areas (Figure 2). Nationally, children who were
stunted accounted for 8.1% of all children under six in 2013, a decrease of 101.2%
compared to 16.3% in 2002, and compared to 32.8% in 1992. Children who were
underweight accounted for 3.6% of all children under six in 2013, a decrease of 74%
compared to the prevalence rate in 1992. The wasting prevalence rate of children
under six decreased from 3.6% to 2.0% during 1992-2013. The gap between rural and
urban areas increased from 2002 to 2013. In 2013, the prevalence of stunting in
children under age 6 (11.3%) residing in rural areas was nearly three times that in the
urban areas (4.2%). Further, the stunting prevalence rate was 19.0% in povertystricken rural areas according to the Report of Nutrition and Chronic Diseases
among Chinese Residents in 201516,32,49,50.
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Figure 2 Changes of undernutrition prevalence of children under 6 years of age in
CNNHS from 1992 – 2013 (Data source: CNNHS)

On the other hand, the prevalence of overweight and obesity increased from
1992 to 2013 (Figure 3), and those two prevalence rates increased more rapidly in
rural areas (281.8% increased during 1992 - 2013) than urban areas (90.8% increased
during 1992 - 2013). In 2013, 8.4% of children were overweight in rural and urban
areas combined, while a slightly higher obesity prevalence was observed among
urban children (3.3% prevalence) than rural children (2.9% prevalence).
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Figure 3 Changes of overnutrition prevalence of children under 6 years of ages in
CNNHS from 1992 – 2013 (Data source: CNNHS)

*The national prevalence rate of overweight and all prevalence rate of obesity in 1992
of CNNHS were inaccessible.

2.2 Estimated prevalence of anthropometric nutrition -related
indicators from 2000 – 2016 in Global Burden of Diseases,
Injuries, and Risk Factors (GBD) database
Estimated prevalence rates of undernutrition (stunting and wasting,
respectively) and overnutrition (overweight and obesity combined) by gender
extracted from the GDB database of China from 2000 to 2016 are presented in Tables
1 - 2. Stunting and wasting, measured by height-for-age and weight-for-height using
WHO standards, are well-established risk markers of child undernutrition. As shown
in Tables 1 and 2, nationally from 2000-2016 there has been a downward trend in the
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prevalence of stunting and wasting in children ages 1 to 5 years, as well as the three
provincial levels. However, Yunnan and Hubei provinces have a relatively higher
prevalence of undernutrition, compared with Jiangsu. In 2016, the prevalence rates of
stunting were under 3% nationally, as well in the three provinces, while the
estimated male wasting burden was twice that in Yunnan compared to Jiangsu.

Table 1 Estimated prevalence rate of stunting (%) of children 1 to up to 5 years old
in GBD database
2000

2005

2010

2016

2.6

2.4

1.9

3.1

2.7

2.5

2.3

Female 2.5

1.9

1.7

1.4

Male

2.1

1.7

1.5

1.3

Female 2.5

2.4

2.3

2.2

Male

2.5

2.5

2.4

2.3

Female 2.7

2.2

2.0

1.7

Male

2.3

2.1

2.0

National Female 3.1
Male
Jiangsu

Hubei

Yunnan

2.7

Table 2 Estimated prevalence rate of wasting (%) of children aged 1 to up to 5 years
old in GBD database
2000

2005

2010

2016

2.5

2.5

2.3

4.1

3.4

3.1

2.8

Female 2.3

2.2

2.3

2.1

Male

1.7

1.6

1.5

1.4

Female 3.2

2.5

2.5

2.3

Male

3.6

2.9

2.6

2.5

Female 4.2

3.2

3.1

2.9

Male

4.0

3.6

3.4

National Female 3.3
Male
Jiangsu

Hubei

Yunnan

4.8
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Table 3 shows that the prevalence of overweight and obesity in young children
has increased nationally: in 2000 the prevalence was 3.3% and in 2016 was 18.8%, a
496.7% increase. Similarly, there was an increase in overweight and obesity in all
three provinces. In 2016, Jiangsu which has the highest GDP among the three
provinces, also had the highest prevalence rate of overweight and obesity in children
1 to 5 years of age (18.8%) compared to other two other provinces. While Yunnan had
the lowest prevalence rate of overweight and obesity in 2016, it also had the fastest
increasing prevalence rate (57.3% increased) for overweight and obese children,
compared 24.0% increase in Hubei and 40.6% increase in Jiangsu.

Table 3 Estimated combined prevalence rate of overweight and obese (%) of
children aged 1 to up to 5 years old in GBD database
2000

2005

2010

2016

National

13.4

13.9

15.4

18.8

Jiangsu

13.4

13.2

14.6

18.8

Hubei

10.5

10.1

10.8

13.0

Yunnan

7.3

8.1

9.3

11.4

In summary, the stunting, underweight and wasting prevalence decreased
drastically among rural and urban children, but an upward trend was observed in
the prevalence rate of overweight and obesity based on the evidence from both the
CNHNS and GBD data.
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Part II In-depth interviews on the trend of child nutrition in
China (including Yunnan, Hubei provinces)
1

Methods

1.1 Subjects and Respondent Selection
This part is aimed to find the corresponding supportive information for the
prevalence trend results from GBD data, so the sample is designed to collect
information at the national level, as well as provincial levels. Interviews were
conducted with 10 stakeholders from national sectors (located in Beijing), 7
stakeholders at provincial sector levels from Yunnan (Kunming), and 6
stakeholders from Hubei (Wuhan) during June 2017 to July 2017. Interviews
were unable to be conducted in Jiangsu Province because of time constraints.
This study used convenient sampling and purposive sampling to select the key
informants with experience in child nutrition from Centers for Disease Control
and Prevention (CDCs), Health and Family Planning Commission (HFPC),
Commission of Education, maternal and child hospitals,
universities/institutions, national foundations (Chinese Child and Youth
Foundation and Chinese Development Research Foundation (CDRF)) and the
United Nations Children's Fund (UNICEF) in Beijing. All interviews were
recorded with the consent of interviewees.
This study has been approved by the Institutional Review Committees of
the Duke University (No. 2017-1359).
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1.2 Qualitative methods
The interviews lasted between 30 minutes and 1 hour 30 minutes.
Interviews followed a semi-structured topic guide in Chinese (Mandarin) and
the questions were developed based on relevant literature and addressed child
nutrition-related areas and followed techniques of semi-structured interviews
which allowed the participants to share important experiences and views.
Analysis of the data was conducted in Chinese text using a thematic
analysis addressing topics related to the improvement of child undernutrition
and overnutrition in China, as well as strategies needed for child nutrition
improvement. The coding and charting were processed in MAXQDA version
12. The final thematic framework and the important quotations were translated
into English.
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2

Results

2.1 Changes and current status in child nutrition in China
Changes in child nutrition in last 15 years of China
All the interviewees highlighted that significant changes have been made in
reducing child malnutrition the last 15 years in China. Stakeholders in both Yunnan
and Hubei recognized the increased prevalence of overweight in children in cities.
Also, stakeholders from Yunnan mentioned the decreasing disparity gap in urban
child nutrition status between Yunnan and other provinces. As one stakeholder said:

“At the very beginning, differences of child growth and health status between Kunming
(the capital city of Yunnan province) and big cities in other high-income were particularly
large, for example, the body height. However, the gap these last ten years is narrowing down”.
(Yunnan HFPC, Kunming)
For the possible underlying reasons, the interviewee from UNICEF attributed
the change of child nutritional status to the reduction of poverty. All the interviewees
from universities at Beijing, Kunming and Wuhan explained that the increase of
overweight prevalence has been related to the change of people’s food patterns.
Some of them also mentioned the impacts of malnutrition reduction policies and
programs targeted at the underserved child population in rural areas.
“The change brought by the process of rapid economic transition was the dietary
structure transition which led to the changes of children's nutritional status and health
outcomes”. (Kunming Medical University1, Kunming)
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“Nutrition package program for rural infants has helped a lot since 2012.” (Hubei
maternal and child hospital, Wuhan)

Current status and concerns
Most interview respondents were concerned about the increasing burden of
overweight in children, while many also stressed the importance of poor nutrition
status of children living in poverty-stricken areas and some low-income provinces.
Six of the stakeholders also mentioned concern regarding deficiencies of
micronutrients, including anemia.
“The child malnutrition nutrition is an important issue worth to be highlighted.
Anemia and stunting are particularly prominent nutrition problems among the underserved
young children populations currently. The nutritional disparities between urban and rural
areas are very large, and in fact, the prevalence of stunted children in poverty-stricken areas is
much more than the average prevalence rate in general rural areas”. (National CDC1,
Beijing)
“Related to uneven development of China, the requirements for quality of diets haven’t
been not achieved. Anemia, the deficiencies of calcium, zinc, vitamin A and vitamin D are
still very serious. As the undernutrition decreasing, we need to pay attention to the issues of
child overweight and obesity. Although the prevalence of overweight in rural areas is less than
that of urban children, the rate increasing faster than that in urban areas”. (National CDC2,
Beijing)
“In terms of malnutrition in children, China ranks the fourth in the world, considering
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the total number of malnourished children in the whole country. Because of the uneven
development in China, child malnutrition is very severe in poverty-stricken areas: the
prevalence of stunting prevalence is still at around 20%”. (UNICEF, Beijing)
Many of the respondents also mentioned the unbalanced dietary intake and
poor food consumption of young children.
“The poverty children are facing the poor dietary intake problem of lack of
micronutrients and macronutrients, as well as a lack of overall caloric intake”. (Hubei CDC,
Wuhan)
“Many of those living in the mountainous areas are unable to afford meat every day”.
(Kunming Medical University, Kunming)
When discussing overweight and obesity issues, some of the stakeholders
highlighted the problem of overfeeding and overeating, while others mentioned the
problems of less physical activity.
“Overweight children are also prevalent in rural areas.” (Kunming Medical
University2, Kunming)
“Overfeeding it is actually a common problem”. (National CDC2, Beijing)
“It is because of the lack of exercise, not always overeating”. (HFPC, Beijing)
None of the interviewees from Hubei felt the nutrition disparities were the
result of ethnic differences, since people share similar lifestyle and food behaviors
due to ethnic fusion. Two of interviewees from Yunnan mentioned there are
differences in food patterns between some nations in Yunnan, may be due to
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different cultures, customs and geographic factors.

2.2 Prospective and suggestions for child nutrition improvement in
China
Key populations
Many interviewees highlighted the importance of having different strategies
and tasks on child nutrition improvement in different areas. Most of them thought
the major tasks for nutrition improvement should be focus on the underserved
children in poor rural areas. More than half of the interviewees from Hubei regarded
the child overweight problem as a major task. In contrast, while most interviewees
from Yunnan admitted the double burden of child undernutrition and overnutrition,
they prioritized the work on reducing child undernutrition in rural areas, especially
in the poverty-stricken areas.
“In Yunnan, the most vulnerable population living in rural areas, especially in the
poverty-stricken areas should be the first priority for nutrition improvement”. (Yunnan
HFPC, Kunming)
“The overweight burden cannot be underestimated, but the major concern of child
nutrition in China should be to improve the nutritional status of children live in poor rural
areas.” (National HFPC, Beijing)
Two of the interviewees mentioned that toddlers and preschoolers currently
need more attention.
“Preschoolers, who aged 3 – 6 years old, have been ignored for long. Relatively fewer
health intervention are targeted towards these children”. (CDRF, Beijing)
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Both Yunnan and Hubei interviewees expressed that urgent care should be
paid to left-behind children, who are left in rural regions while their parents work in
urban areas.
“Left-behind children certainly are facing the problem of poor dietary intake, because
they are raised by grandparents or other relatives. The elders don’t have much knowledge of
diets or nutrition, and they are unable to provide such a reasonable diet. And except that,
these children may be more likely to eat outside, or may skip a meal, that is to say, they don’t
have good dietary habits. Thus, they are prone to nutritional problems because of these poor
environmental conditions”. (Wuhan University, Wuhan)

Major tasks for improvement
Almost all of the interviewees marked the effectiveness of the national
nutrition package program (“Ying Yang Bao”) for infants in poor rural areas and
hope the governments can keep a long-term continual commitment.
“Nutrition package program for rural children is really a successful nutrition
intervention program in China, and we should keep the complementation of it.”
All the interviewees from CDCs and maternal and child hospitals at the
national level and two provincial levels pointed to suboptimal monitoring systems
and surveillance of underserved populations.
“The relevant malnutrition indicator rates were lower than actual conditions in
national annual routine maternal and child health reports”. (Yunnan Maternal and child
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hospital, Kunming)
Nutrition education targeted at parents of young children were also raised by
some of the interviewees.
“The potential problem is that the awareness and the knowledge of nutrition and diets
are incredibly lacking among parents living in rural areas.” (National CDC1, Beijing)

Prospective suggestions
When asked about the attitude and perspectives of achieving child nutritionrelated SDGS before 2030, the interviewees from Beijing and Hubei from HFPC
departments held optimistic opinions towards eliminating undernutrition and
controlling overweight in the next 15 years, while the stakeholders from other sectors
expressed concerns in tackling the double burden of undernutrition and
overnutrition. Six of the interviewees stressed the importance of health disparities in
poverty-stricken areas.
“The overweight of children living in cities and the stunting as well as anemia problem
in rural areas are very salient issues”. (National CDC1, Beijing)
“Eliminating all the undernutrition problems of children under 5 is challenging”.
(Peking University, Beijing)
For childhood overweight and obesity, most interviewees said there was
currently no national or provincial action plans or interventions targeting prevention
of child overweight. Some mentioned there were pilot intervention programs in some
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selected local areas.
“I think the direct intervention for overweight is not inclusive or sustainable. Instead,
we need to emphasis health education. Good health is the goal, and physical education is our
means. We are currently improving the child health by enforce the class and exam of physical
excise”. (Provincial Commission of Education, Wuhan)
To improve the child nutrition in China, many stakeholders suggested targeted
interventions and health education programs. Many encouraged for more
investments towards the nutrition improvement program in poor rural areas such as
nutrition package program, and the interviewees from Hubei and Yunnan provinces
stressed the necessity of increasing the scale of the coverage of this program.
“300,000 young children living in poverty-stricken areas of Yunnan are still waiting
for nutritional packages to be better fed. We hope the central government could invest more,
so that our children could eat nutrition pack earlier”. (Yunnan Maternal and child hospital,
Kunming)
Also, efforts towards legislation of nutrition promotion and training for
nutrition professionals were emphasized by interviewees from universities.
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Part III Trends of dietary intake and food group
consumption by children aged 2 - 6 years from 2000 – 2011
in CHNS
1 Method
1.1 Data
This part of the study analyzed data from the China Health and Nutrition
Survey (CHNS)51–53 2000 - 2011, which was collected by the Carolina Population
Center at the University of North Carolina Chapel Hill and the National Institute
of Nutrition and Food Safety in the Chinese Center for Disease Control and
Prevention. The CHNS is an ongoing project providing rich data to study social
and economic changes in both urban and rural China, and their effects on the
economic, demographic, health, and nutritional status of the Chinese
population. A multistage, random cluster process was used in this survey to
draw the samples surveyed in each of nine provinces (Heilongjiang, Liaoning,
Jiangsu, Shandong, Henan, Hubei, Hunan, Guangxi, and Guizhou). The primary
sampling units of CHNS are communities from cities, county towns, suburban
villages, and rural villages of China, which are all entities officially identified by
the National Bureau of Statistics of China. Based on the criterion used for
administrative purposes, the definition of urban areas in China is an urban
district, city and town with a population density more than 1500/km2.23
Sampling weights are not applied since “the State Statistical Office of China
would not share their sample frame with CHNS research team” and did not

27

allow to release the data sets for public distribution54. While the CHNS is not a
nationally representative survey, previous findings on dietary trends strongly
correlate with survey results from national surveys and the China National
Bureau of Statistics15, thus it is still a large database to assess health outcomes
from 1989 to 2011.
The surveys were approved by the National Institute for Nutrition and
Health, the Chinese Center for Disease Control and Prevention, and the
Institutional Review Committees of the University of North Carolina at Chapel
Hill (No. 201524-1)23.

1.2 Participants
This analysis utilized five rounds of the CHNS data: 2000, 2004, 2006, 2009,
and 2011 to examine dietary intake trends of Chinese children ages 2-6. Records
without dietary data and those had implausible energy intakes (the average
value of three-day energy intake lower than 100 kcal) were excluded from
analysis28.
The study sample is a pooled cross-sectional dataset with 3,436 observations,
including 541 observations in 2000, 806 observations in 2004, 951 observations in
2006, 1,139 in 2009, and 1407 in 2011. Table 4 presents the characteristics of the
children aged 2-6 in the CHNS, by survey year. The mean age is around 4 years
among these five surveys, and there are no significant gender differences across
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the five surveys (Chi-square test, a significant level of 0.05). The analyses of
subgroups are divided into two regions (rural areas: suburban or rural village;
urban areas: city, town or county capital city) and two age groups (1. 2 to up to 4
years old (including 4 years old); and 2. above 4 to up to 6 years old (not
including 4 years old)).
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Table 4 Characteristics of participants (aged 2-6y) in CHNS from 2000 to 2011
2000

2004

2006

2009

2011

N/Me
an

%/ SE

N/Mean

%/ SE

N/Me
an

%/ SE

N/M
ean

%/ SE

N/M
ean

%/ SE

Female (%)

245

45.29

371

46.03

436

45.85

515

45.22

654

46.48

Male (%)

296

54.71

435

53.97

515

54.15

624

54.78

753

53.52

Age (year)1

4.23

0.05

4.07

0.04

4.25

0.04

4.32

0.03

4.28

0.03

Age group
(years)
2- 4 (%)

219

40.48

377

46.77

369

38.80

430

37.75

522

37.10

4- 6 (%)

322

59.52

429

53.23

582

61.20

709

62.25

885

62.90

131

24.21

162

20.10

188

19.77

210

18.44

384

27.29

410

75.79

644

79.90

763

80.23

929

81.56

1023

72.71

541

100.00

806

100.00

951

100.00

1139

100.00

1407

100.0
0

Gender

Region
City, town or
county capital
city (%)
Suburban or
rural village (%)
Total
1

Mean with SE.

1.3 Dietary Data
The intake of foods and food ingredients were surveyed by using 3-day 24-h
dietary recall at the individual level and a food inventory at the household level
occurring during the same 3-day period, randomly starting from Monday to
Sunday. The food surveys were achieved by asking the mother or a mother
substitute who handled food preparation and feeding in the household to recall
the children’s food consumption. Comparing the household and individual
dietary records, where significant discrepancies were found, the household and
the individual in question were revisited and asked about their food
consumption to resolve these discrepancies55.
The nutrient variables – D3KCAL(3-Day Ave: Energy (kcal)), D3CARBO (3-
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Day Ave: Carbohydrate (g)), D3FAT(3-Day Ave: Fat (g)), D3PROTN (3-Day Ave:
Protein (g)) were used to calculate the mean value of daily energy and
macronutrient intakes. The Chinese Food Composition Table (2002)1 was used to
calculate the individual daily intake of select food groups including whole
grains, vegetables, fruits, meat and protein sources (specifically divided into fish
and egg), dairy products and snacks (including snack, cookies and sugar
together as a category), as these food groups are similar to the study of toddlers
in other countries56,57 and China58. These food types are frequently consumed by
toddlers, and also adjusted to reflect the recommendations from the Chinese
Dietary Guidelines for(2016)6.

1.4 Statistical analysis
The key independent variables include age group (2-4y and 4-6y), gender
and residence (URBAN dummy: Rural areas: suburban or rural village; urban
areas: city, town or county capital city)). Dependent variables include three-day
average energy and macronutrient intake (protein, fats, carbohydrates),
including absolute intake and the energy composition, as well as food group
consumption mentioned above. The results are presented by age group, gender
and residence. They were constructed from the original sampling-unit variables.
Statistical analyses including Chi-square test, ANOVA test and t test were
performed using SAS version 9.4 (SAS Institute, Cary, NC), and used a
conservative p-value < 0.05 as our significance level.
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2 Results
2.1 Trends in energy and macronutrients intake by children 2-6 years of
age in China from 2000 to 2011
In order to help understand the changing status of nutritional health in young
children and the changing urban–rural gap, this part examines whether urban
children are better off than rural children in terms of energy and macronutrient
consumption. Total mean daily energy and macronutrients intake of three-day 24hour dietary recall by children aged 2-6 in CHNS from 2000 to 2011 is presented in
table 5. The variation of daily dietary intake is large at the individual level. Figures 47 show a slow increasing trend of mean levels of energy and macronutrients intake
from 2000 to 2009 in both rural and urban children, and a slight decrease after 2009,
with the exception of protein intake. The mean daily levels of daily energy, protein,
and fat intakes were higher for urban children than rural children in all survey years
from 2000 to 2011.
Table 6 shows the daily mean energy intake among Chinese children aged 2- 6
years in 2000 and 2011 compared with the recommendations from WHO(2003)5 and
the recommendations in Chinese Dietary Reference Intakes (2017)6. The mean daily
intake of energy increased from 2000 to 2011 in both sexes and two age groups by
region. However, the 25th percentiles had decreased among urban children whereas
increased among rural children. The 50th percentile of rural male and female energy
intake did not reach the Estimated Energy Requirement (EER) in Chinese Dietary
Reference Intakes in 2000, but it achieved the requirement in 2011. Both the 25th
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percentiles of rural and urban young children didn’t reach the EER for Chinese
Dietary Reference Intakes), and both the 50th percentile of those didn’t reach the
recommendation from WHO.
Tables 7 – 9 report the three daily macronutrients intakes (protein, fats and
carbohydrates) in 2000 and 2011 respectively as well as the recommendations from
WHO and Chinese Dietary Reference Intakes (2017). The medians of carbohydrate
intake were higher than the Estimated Average Requirement (EAR) in Chinese
Dietary Reference Intakes in 2000 and 2011 in both living regions. Despite this, there
is a slight decrease of the 25th percentile and the median of carbohydrate intake in the
both age groups of children from 2000 to 2011 in urban areas (Table 8). As shown in
Table 8, the first quantile of protein intakes in both sexes met the WHO
recommendations in 2000, and the mean levels of protein intakes were about twice
the EAR in Chinese Dietary Reference Intakes in 2011. In table 9, fat intake increased
from 2000 to 2011 in both sexes and living regions. The mean levels of fat intake
among children living in urban areas had met with the Adequate Intake in Chinese
Dietary Reference Intakes in 2000, but not among rural children. In 2011, the mean
levels of fat intake of children(2 – 4 years old) in two living regions had exceeded that
recommendations.
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Table 5: Trends of daily energy and macronutrient intake by children (2-6y) from 2000 to 2011 in CHNS
2000

2004

2006

2009

2011

F value

p valueb

34

Energy(kcal)

Rural, 2-4Y
Urban, 2-4Y
Rural, 4-6Y
Urban, 4-6Y

984.4(±373.4)
1137.4(±378.6)
1123.6(±413.4)
1315.6(±443.9)

1129.6(±525.0)
1249.9(±508.2)
1338.1(±544.1)
1393.9(±551.2)

1199.7 (±527.4)
1323.5(±520.5)
1331.0(±497.7)
1507.8(±546.4)

1281.3(±501.0)
1476.1(±675.9)
1461.4(±542.3)
1591.5(±678.4)

1222.6(±549.6)
1278.5(±589.5)
1361.1(±558.6)
1480.3(±619.4)

11.3
3.0
17.6
3.4

<.0001
0.0176
<.0001
0.0093

Carbohydrate(g)

Rural, 2-4Y
Urban, 2-4Y
Rural, 4-6Y
Urban, 4-6Y

144.1(±54.7)
148.7(±46.3)
165.3(±63.5)
176.9(±73.5)

173.6(±79.7)
160.2(±62.2)
205.1(±85.3)
181.9(±85.2)

176.4(±82.0)
177.9(±80.1)
197.9(±85.4)
203.9(±80.7)

178.3(±78.3)
197.9(±93.8)
207.1(±79.5)
204.1(±83.0)

169.7(±86.6)
162.8(±82.4)
186.4(±83.8)
193.0(±91.6)

4.1
6.2
2.2
14.3

<.0001
0.003
<.0001
0.0636

Protein(g)

Rural, 2-4Y
Urban, 2-4Y
Rural, 4-6Y
Urban, 4-6Y

29.9(±13.6)
43.0(±17.0)
34.8(±16.6)
42.2(±14.4)

34.8(±17.6)
44.4(±20.1)
40.3(±18.7)
47.2(±20.3)

35.6(±17.8)
42.4(±18.7)
39.7(±16.6)
48.4(±16.5)

39.9(±17.4)
50.7(±26.2)
44.9(±19.4)
49.7(±19.7)

39.9(±19.7)
44.6(±19.0)
44.2(±20.0)
51.7(±21.3)

1.9
13.3
4.1
17.1

<.0001
0.109
<.0001
0.0028

Fat(g)

Rural, 2-4Y
Urban, 2-4Y
Rural, 4-6Y
Urban, 4-6Y

31.9(±20.8)
41.2(±23.5)
35.9(±22.8)
48.9(±24.3)

32.8(±23.2)
47.9(±33.2)
39.5(±25.6)
53.0(±31.3)

38.9(±25.9)
49.1(±24.8)
42.2(±24.4)
55.3(±29.7)

45.3(±24.3)
53.4(±31.9)
50.3(±29.2)
64.0(±50.8)

42.6(±24.0)
49.8(±30.2)
48.7(±27.5)
55.7(±29.7)

1.3
17.1
2.9
20.7

<.0001
0.2817
<.0001
0.0232

a

Mean(±STD) (all such values). STD: standard deviation.
By analysis of variance (ANOVA).

a

b
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*Region: 0-rural areas, 1-urban areas. Two horizontal lines represent the WHO recommendations (1230 kcal for males, 1165 kcal for females (2-4yr);
1715kcal for males, 1565 kcal for females (4-6yr))

Figure 4: Trend of energy intake (kcal/d) by children aged 2-6 years old (Region:0-Rural; 1-Urban) from 2000 to 2011 in CHNS
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*Region: 0-rural areas, 1-urban areas

Figure 5: Trend of carbohydrate intake (g/d) by children aged 2-6 years old (Region:0-Rural; 1-Urban)
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*Region: 0-rural areas, 1-urban areas. Two horizontal lines represent the WHO recommendations (14.5g for 2-4yr, 19.7 for 4-6yr).

Figure 6: Trend of protein intake (g/d) by children aged 2-6 years old (Region:0-Rural; 1-Urban)
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*Region: 0-rural areas, 1-urban areas

Figure 7: Trend of fat intake (g/d) by children aged 2-6 years old (Region:0-Rural; 1-Urban)

Table 6: Comparison of daily energy intake (kcal) by children (2-6y) in CHNS in 2000 and 2011 with recommendations
2000
Rural

Urban
WHO Recommendations in 2003
Percentile

Sex/Age Category
N

Mean

Chinese dietary reference intakes in 2017

Percentile

STD

N
25th

50th

75th

Mean

STD
25th

50th

75th

EERa

Both sexes, 2-4 years

173

984.4

373.4

716.6

949.8

1189.2

46

1137.4

378.6

872.6

1135.1

1449.1

-

-

M, 2-4 years

103

1012.1

372.7

748.0

982.5

1238.9

25

1185.9

362.4

1043.8

1150.4

1485.4

1230

1100(2-3Y);1250(3-4Y)

F, 2-4 years

70

943.7

373.4

681.4

846.0

1136.9

21

1079.7

398.1

789.3

1079.6

1318.4

1165

1000(2-3Y);1200(3-4Y)

Both sexes, 4-6 years

237

1123.6

413.4

817.1

1096.6

1344.2

85

1315.6

443.9

1025.0

1210.6

1567.8

-

M, 4-6 years

122

1146.3

450.2

788.6

1143.5

1391.4

46

1364.1

484.1

985.6

1306.8

1723.7

1715

1300(4-5Y);1400(5-6Y)

F, 4-6 years

115

1099.5

370.9

847.0

1066.5

1290.8

39

1258.4

389.7

1026.1

1145.2

1438.8

1545

1250(4-5Y);1300(5-6Y)

2011
Rural

Urban

39

WHO Recommendations in 2003
Percentile

Sex/Age Category
N

Mean

Chinese dietary reference intakes in 2017

Percentile

STD

N
25th

50th

75th

Mean

STD
25th

50th

75th

EERa

Both sexes, 2-4 years

363

1222.6

549.6

799.7

1102.2

1591.9

159

1278.5

589.5

797.4

1193.2

1608.4

-

-

M, 2-4 years

207

1246.9

586.3

799.8

1134.3

1598.2

79

1294.1

557.7

844.1

1239.1

1618.8

1230

1100(2-3Y);1250(3-4Y)

F, 2-4 years

156

1190.4

496.8

794.1

1085.3

1557.2

80

1263.1

622.5

744.5

1120.6

1574.3

1165

1000(2-3Y);1200(3-4Y)

Both sexes, 4-6 years

660

1361.1

558.6

948.9

1275.6

1650.1

225

1480.3

619.4

1002.0

1390.7

1829.4

-

M, 4-6 years

342

1450.6

600.1

1022.4

1343.6

1729.7

125

1615.1

629.6

1242.9

1580.8

1977.8

1715

1300(4-5Y);1400(5-6Y)

F, 4-6 years

318

1264.9

493.4

880.9

1224.6

1546.7

100

1311.8

565.7

943.3

1202.0

1566.9

1545

1250(4-5Y);1300(5-6Y)

a

Estimated Energy Requirements: the dietary energy intake that is predicted to maintain energy balance (plus extra needs for pregnancy,
lactation and growth) in healthy individuals or groups of individuals at current levels of body size and level of physical activity59

Table 7: Comparison of daily carbohydrate intake (g) by children (2-6y) in CHNS in 2000 and 2011 with recommendations
2000
Rural

Urban
WHO Recommendations in 2003
Percentile

Sex/Age Category
N

Mean

Chinese dietary reference intakes in 2017

Percentile

STD

N
25th

50th

75th

Mean

STD
25th

50th

75th

Both sexes, 2-4 years

173

144.1

54.7

111.2

137.3

172.3

46

148.7

46.3

111.3

143.6

178.2

M, 2-4 years

103

149.7

55.3

116.9

150.2

183.1

25

151.5

46.8

113.1

152.1

189.6

EARa
-

120
120

F, 2-4 years

70

135.9

53.2

101.1

124.5

159.4

21

145.5

46.6

108.6

134.9

167.9

Both sexes, 4-6 years

237

165.3

63.5

118.3

161.5

206.1

85

176.9

73.5

126.5

170.9

230.0

120

M, 4-6 years

122

169.4

71.8

117.0

160.7

225.0

46

189.8

84.4

127.4

169.7

249.3

120

F, 4-6 years

115

161.0

53.3

124.6

161.8

192.5

39

161.8

55.5

124.4

171.7

197.2

120

-

120

40

2011
Rural

Urban
WHO Recommendations in 2003
Percentile

Sex/Age Category
N

a

Mean

Chinese dietary reference intakes in 2017

Percentile

STD

N
25th

50th

75th

Mean

STD
25th

50th

75th

EARa

Both sexes, 2-4 years

363

169.7

86.6

106.8

146.8

223.3

159

162.8

82.4

104.5

134.4

202.3

M, 2-4 years

207

173.1

91.3

104.8

148.1

223.6

79

161.5

78.0

111.7

134.4

195.5

-

120

F, 2-4 years

156

165.2

80.1

107.0

143.9

222.6

80

164.1

87.0

100.5

135.0

210.4

120

Both sexes, 4-6 years

660

186.4

83.9

125.0

172.8

227.5

225

193.0

91.6

129.3

173.4

237.6

M, 4-6 years

342

199.2

89.7

136.8

182.8

245.6

125

212.3

98.5

142.6

191.1

268.0

120

F, 4-6 years

318

172.6

74.8

119.7

163.4

211.3

100

168.9

75.9

113.7

155.3

210.3

120

-

120

120

Estimated Average Requirement: a nutrient intake value that is estimated to meet the requirement of half the healthy individuals in a group59.

Table 8: Comparison of daily protein intake (g) by children (2-6y) in CHNS in 2000 and 2011 with recommendations
2000
Rural

Urban
WHO Recommendations in 2003
Percentile

Sex/Age Category
N

Mean

Chinese dietary reference intakes in 2017

Percentile

STD

N
25th

50th

75th

Mean

STD
25th

50th

75th

EARa

Both sexes, 2-4 years

173

30.0

13.6

20.5

28.3

35.9

46

43.0

17.0

32.6

41.4

48.8

14.5

20

M, 2-4 years

103

30.4

12.7

22.1

29.2

36.4

25

43.9

15.8

34.5

43.5

48.8

14.5

20

F, 2-4 years

70

29.3

14.9

20.0

26.5

33.6

21

41.8

18.5

32.2

37.8

47.8

14.5

20

Both sexes, 4-6 years

237

34.8

16.6

23.6

31.6

42.5

85

42.2

14.4

32.9

40.6

49.1

19.7

25

M, 4-6 years

122

34.4

16.7

22.9

32.1

42.4

46

44.8

15.2

33.9

41.5

57.2

19.7

25

F, 4-6 years

115

35.2

16.6

24.5

31.5

42.7

39

39.1

12.9

29.5

37.9

44.5

19.7

25

2011

41

Rural

Urban
WHO Recommendations in 2003
Percentile

Sex/Age Category
N

a

Mean

Chinese dietary reference intakes in 2017

Percentile

STD

N
25th

50th

75th

Mean

STD
25th

50th

75th

EARa

Both sexes, 2-4 years

363

39.9

19.7

24.7

35.9

50.6

159

44.6

19.0

29.8

41.4

56.3

14.5

20

M, 2-4 years

207

40.9

20.6

25.8

35.9

52.6

79

46.9

20.4

30.3

43.4

60.4

14.5

20

F, 2-4 years

156

38.7

18.4

24.3

36.0

49.3

80

42.2

17.3

27.9

40.2

54.1

14.5

20

Both sexes, 4-6 years

660

44.2

20.0

29.3

41.2

55.8

225

51.7

21.3

36.3

45.8

65.9

19.7

25

M, 4-6 years

342

47.2

21.8

32.4

43.8

58.6

125

56.5

22.4

38.7

56.4

69.3

19.7

25

F, 4-6 years

318

41.1

17.3

27.8

39.1

52.0

100

45.7

18.4

34.4

42.0

53.9

19.7

25

Estimated Average Requirement: a nutrient intake value that is estimated to meet the requirement of half the healthy individuals in a
group.59

Table 9: Comparison of daily fat intake (g) by children (2-6y) in CHNS in 2000 and 2011 with recommendations
2000
Rural

Urban
Percentile

Sex/Age Category
N

Mean

STD

WHO Recommendations in
2003

Percentile
N

25t
h

50th

75th

Mean

Chinese dietary reference
intakes in 2017

STD
25th

50th

75th

AIa / AMDRb
-

35g (AIa)

Both sexes, 2-4 years

173

31.9

20.8

15.9

29.8

42.4

46

41.2

23.5

25.8

40.7

53.3

M, 2-4 years

103

32.4

20.1

17.6

31.0

42.6

25

45.0

25.1

26.1

41.7

53.3

F, 2-4 years

70

31.3

21.9

14.9

28.5

42.1

21

36.8

21.1

24.5

32.2

51.9

Both sexes, 4-6 years

237

35.9

22.8

21.1

32.2

47.0

85

48.9

24.3

31.8

47.0

62.4

20-30% (AMDRb)

M, 4-6 years

122

36.8

24.0

21.1

30.9

51.3

46

47.5

22.7

30.7

45.4

63.4

20-30% (AMDRb)

F, 4-6 years

115

34.9

21.5

20.9

32.6

46.1

39

50.5

26.2

33.1

49.9

59.9

20-30% (AMDRb)

35g (AIa)
-

35g (AIa)
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2011
Rural

Urban
Percentile

Sex/Age Category
N

a

Mean

STD

WHO Recommendations in
2003

Percentile
N

25t
h

50th

75th

Mean

Chinese dietary reference
intakes in 2017

STD
25th

50th

75th

AIa / AMDRb
-

35g (AIa)

Both sexes, 2-4 years

173

42.6

24.0

25.6

37.8

56.8

159

49.8

30.2

28.9

43.6

62.3

M, 2-4 years

103

43.4

25.8

24.8

37.8

58.3

79

51.1

26.8

32.6

50.4

67.2

F, 2-4 years

70

41.6

21.3

26.8

37.3

54.2

80

48.5

33.4

27.8

43.3

57.0

Both sexes, 4-6 years

237

48.7

27.5

29.1

43.2

64.6

225

55.7

29.7

34.0

51.6

73.8

20-30% (AMDRb)

M, 4-6 years

122

51.6

29.1

30.1

44.9

69.3

125

59.9

28.2

38.7

59.3

77.5

20-30% (AMDRb)

F, 4-6 years

115

45.5

25.3

27.4

41.7

61.3

100

50.3

30.8

31.4

41.2

62.0

20-30% (AMDRb)

35g (AIa)
-

35g (AIa)

Adequate Intake: a value based on observed or experimentally determined approximations of nutrient intake by a group (or groups) of healthy
people. 59
b Acceptable Macronutrient Distribution Range: the range of intake for a particular energy source that is associated with reduced risk of chronic
disease while providing intakes of essential nutrients. It is represented in the form of the percentage of the energy from the macronutrients. If
an individuals consumed in excess of the AMDR, there is a potential of increasing the risk of chronic diseases and insufficient intakes of essential
nutrients. 59

2.1.1 Energy composition of macronutrient intake by children 2-6 years of
age in China from 2000 to 2011
The trends of mean daily levels of energy composition in rural and urban areas
are presented in Figure 5. From 2000 to 2011, the proportion of energy from dietary
fat increased (14% increase from 28% to 32% among rural children and 6% increase
from 32% to 34% among urban children), while the proportion of energy from
carbohydrates dropped (from 60% to 55% among rural children and 54% to 52%
among urban children. The proportion of energy from protein was steady among
these 5-year surveys. The energy composition distribution of children is more similar
between urban and rural areas from 2000 to 2011. In addition, the mean levels of
energy from fat were more than 30% in 2011 in both subgroups. As detailed in Table
9, the Acceptable Macronutrient Distribution Range (AMDR) of daily fat intake in
Chinese Dietary Reference Intakes (2017) for children 4-6 years of age is 20-30%,
therefore, in 2011, the daily fat intake of children in both living regions (4-6 years old)
had exceeded the upper limits of for 6 -year-old males and females in both rural and
urban areas in 2011, which will probably indicate a high risk for chronic diseases.
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carbohydrate

suburban
or rural village

Protein

2000

2009

31%

2011

32%

13%

55%

city, town or
county captial
city

Fat

2000

32%

14%

54%

2004

33%

14%

53%

2006

33%

13%

54%

2009

34%

13%

53%

2011

34%

14%

52%

2004
2006

28%

12%

25%

12%

28%

60%
63%

12%
12%

60%
57%

Percentage of Energy

Figure 8: Trend of energy composition by children (2-6y) in CHNS from 2000-2011
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2.2 Food group consumption by children aged 2-6 years old in China from
2004-2011
Table 10 and Figure 9 present the percentage of young children who consumed
vegetables, meat and protein (specifically as fish and egg) and dairy products and
sugar, cookies and snacks as a whole group at least once of the three-day 24-hour
dietary recall, regardless of the amount consumed in 2004, 2006, 2009 and 2011 (food
code missing or mismatch in 2000 survey), as to dig out the rural-urban disparities of
dietary habits. Statistical significant trends are observed from 2004 to 2011, in all
these food groups except of vegetables (Adjusted p value < 0.0001), which mostly
increased from 2004 – 2011 among rural children. The percentage of young children
consuming any vegetables in the three-day food recall was above 90% in both rural
and urban areas across all four surveys. The percentage of children consuming fish,
egg, fruit, dairy products and sugar, cookies and snacks in three-day food recall are
significantly different between rural and urban areas in all four survey periods. In
2011, less than 20% of children consumed dairy products in the three-day food recall
in rural areas, whereas more than half children consumed that in urban areas. More
than 70% urban children consumed sugar, cookies or snacks at least once in the three
days for food recall.
Table 11 and Figure 10 highlight the average amount of the consumption of key
food groups in 2011. More grains, starchy -foods and vegetables were consumed by
rural children, while more fruits and meat & protein-rich -foods, including fish, eggs,
and dairy products are consumed by urban children. The mean level of meat & other
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protein foods and dairy product consumption was about 91g and 26g by rural
children, much lower than urban children who consumed about 115g and 94g of
these two food groups respectively. Additionally, the mean level of sugar, cookies
and snacks was about twice by urban children than rural children.
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Table 10: Percentage of children (2-6Y) consuming selected food/ food groups in a day in CHNSa
Food/food groups

2004

Vegetables
Fruits

2009

2011

MantelHaenszel
Chi-Square

Adjusted p
valueb

Rural

Urban

Rural

Urban

Rural

Urban

Rural

Urban

97.8

98.2

98.7

97.9

99.5

99.5

99.1

99.0

2253.3

<.0001

21.7

36.4**

28.1

45.2***

39.0

53.1**

51.7

71.4***

620.0

<.0001

Any meat or
protein source
Fish

80.4

95.1***

86.0

95.2**

93.2

96.2

93.4

98.2

1658.7

<.0001

29.0

37.7*

26.0

33.9*

33.1

41.2*

34.2

46.2**

216.6

<.0001

Egg

45.8

71.0**

52.3

76.3***

62.3

76.1**

61.3

82.4**

616.3

<.0001

Dairy products

10.7

34.0***

14.1

29.6***

15.2

32.1***

18.9

51.7***

187.0

<.0001

Sugar, cookies and
snacks

18.2

36.4***

26.2

38.2**

39.9

54.1**

43.9

72.2**

221.1

<.0001

Meat and protein
sources
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a

2006

Values are percentage of children consuming any the food category during the three-day 24-h recall.
Adjusted by region.
p value of Chi-Square test of each food/food group consumption of children (2-6y) by residency (rural/urban): *<0.05; **<0.01; ***<0.001
b

Urban Areas

Rural Areas
100

90

90

80

80

70

70

Percentage(%)

Percentage (%)

100

60
50
40

60
50
40

48

30

30

20

20

10

10

0

0
Vegetables

Fruits

Any meat
or protein
source
2004

2006

Fish

2009

Egg

2011

Dairy
products

Sugar
cookies
and snacks

Vegetables

Fruits

Any meat
or protein
source
2004

2006

Fish

2009

Egg

Dairy
Sugar
products cookies and
snacks

2011

Figure 9: Trends of children (2-6y) consuming food or food group consumption from 2000 to 2011 in CHNS by residency

Table 11: Food group consumption (g) by children (2-6y) in CHNS in 2011

Residency

a

Grain, Roots
& Tubers

Vegetables

Fruits

Meat & Protein Sources

Urban

238.38(±8.66) a

150.79(±5.99)

92.67(±5.23)

Any Meat or
Protein Source
115.39(±3.64)

Rural

290.53(±5.49)
***

185.95(±4.97) ***

70.78(±3.9) *

91.17(±2.2) ***

Fish

Dairy products

&

Egg

19.47(±1.5)

38.03(±1.67)

93.78(±6.68)

15.27(±1.0) *

23.12(±0.87)
***

26.31(±2.13) ***
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Mean (±SE) (all such values).
p value of Z test results between urban and rural areas: *<0.05; **<0.01; ***<0.001.

Snacks,
cookies
sugar

60.24(±1.68)
31.08(±3.38)*
**

Food group comsumption (g)

350
300
250
200

150
100
50

50

0
Grain, roots Vegetables
& tubers

Fruits

Any meat or
protein
source
Urban

Fish

Egg

Dairy
products

Snacks,
cookies &
sugar

Rural

Figure 10: Food group consumption (g) by children (2-6y) in CHNS in 2011

Beverage

Discussion
This study documents prevalence rates and trends of anthropometric indicators,,
as well as energy intake, macronutrients intake and selected food group consumption
in preschoolers (2-6 years old) in rural and urban areas in China from 2000-2011. The
study also includes perspectives from key stakeholders at the national level and from
two provinces Yunnan and Hubei on the trends of child nutrition in China .

Overall trends of nutritional status and dietary intake
As is shown in the CNNHS and GBD data, the prevalence of undernutrition has
continuously decreased over the past 15 years, while overweight and obesity
prevalence rates have been increasing over this same time period. Similar
perspectives were observed in the in-depth interviews with key informants. The key
informants also suggested that this is attributed to the rapid economic growth and
the supportive policy environment in China.
For optimal nutritional status, essential nutrients and other food components are
needed in sufficient, balanced amounts along with adequate sources of energy60.
Stunting, underweight and wasting are indicators for measuring protein–energy
malnutrition in populations, which is caused by inadequate intake of protein and
calories61. Thus, the change of nutritional status of young children is related to the
improvement in dietary quality and diversity change. We wanted to explore possible
explanations for the declining trends of the nutritional indicators in the two national
databases in the first part of this study and then examine changes of child dietary
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intakes quality in the part III.
The analysis of CHNS data from 2000-2009, found an overall increase in energy
intakes, as well as in macronutrient intakes, among young children at 2--6 years of
age. The increasing energy intake of young children is consistent with many studies
in low- and middle-income countries demonstrating the continual upward trend of
calorie intake by children around the world62–65. The increasing trend of energy and
protein intake towards the WHO recommended daily intakes may provide a
potential explanation of the decline of the protein-energy malnutrition. This
increasing trend of energy and protein intake was not maintained in 2009–2011, and
a possible reason for this fluctuation may be just an artifact of the research design:
The CHNS database contains different waves of the cross-sectional study, and it is
not a longitudinal study. Thus， it would be possible to have this differentiated
outcome in one wave because of a different sample selection. The results on daily fat
intakes and the proportion of energy from fat are consistent with findings in other
long-term studies23,34,66 in China that indicate increasing fat intakes from 1991 to 2011.
However, results are inconsistent with similar studies in China for other age groups
(7 to 17 years and adults), which show a decline of total energy intake during 1991 to
201134,64, as well as decreasing carbohydrate intake and protein intake, and this may
be explained by that the dietary intake has changed differently among different age
groups.
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Urban-rural nutrition disparities
Few scientific studies examine the dietary quality of young children under 6
years of age and urban-rural differences in China. The present results of the CHNS
data contribute towards not only an understanding of the drivers of the downward
trend in undernutrition and the upward trend in child overweight, but also the
underlying dietary factors for decreasing urban-rural nutrition disparities of young
children in China.
The in-depth interview results with key informants also indicate that the health
disparities between rural and urban areas in terms of child nutrition is still a major
concern, especially the issue of undernutrition in poverty-stricken areas, in the
relatively less developed provinces such as Yunnan. Another research based on
CHNS shows that in recent year, the lower social classes in China is facing an
increasing issue of insufficient consumption of food and nutrition67. As it is found in
the analysis of CHNS data, the urban-rural dietary intake differences are most
pronounced in meat and protein resources, as well as dairy foods. Rural children,
who make up the majority of Chinese children, were taking a less well diets of
animal-source food overall than their urban counterparts in 2011. Animal-source
food is an important source of dietary protein, while dairy products are the major
source of protein and calcium.
Several respondents pointed out the issues of nutrient deficiencies in rural areas,
such as low calcium intakes. The low dietary intakes of calcium is largely related to
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the lack of consumption of dairy products68. Using calcium intake as an example, in
the Guidelines for Chinese Maternal and Child Nutrition (2016), daily intake of 300 –
400ml milk is recommended for preschool children. The results in 2011 shows that
the mean levels of the dairy product are 26g and 94g among rural and urban areas,
respectively. The rural–urban disparities are evident, though no conclusions can be
made about whether the children meet the recommendations without the
information of child milk intake, and this is indicating the potential disparities
between the health outcomes of children living in these two living regions. If young
children are unable to obtain calcium-rich foods, it is difficult to achieve the
recommended calcium amount through other dietary foods. Inadequate calcium
intake will affect children's growth and bone health for a long period of time6. Taking
all the relatively suboptimal diets of rural children into consideration, we can infer
that children with poor nutritional status and health outcomes are more prevalent in
the rural regions than urban areas.
Poverty is the main determinant of malnutrition61. Along with the rapid
economic development in China and the policy support for poverty reduction in
rural areas, better health outcomes have been achieved, including young children in
rural areas. Moreover, the disparities between rural children and urban children are
narrowing the malnutrition burden. This is aligned with earlier studies which
demonstrate that urban children in China have better nutritional status than rural
areas and the trend of narrowing urbanicity-related inequalities in child nutrition69,70.
Another possible explanation is that the Chinese one-child policy which had been
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implemented until 2016 had improved the conditions of raising children in rural
areas. Households with fewer children would supply more care and resources
allocated to support children’s nutritional status71. Research in China found that
having only one child in the household was significantly associated with better child
nutiriton72.
Although in this study, the differences in energy and macronutrients intakes
between rural and urban children did not change in a certain direction, the energy
composition structures of macronutrient intake were more similar between rural and
urban children in 2011 than in 2000. Also, the declining trend of urban-rural
differences in child nutritional status and dietary quality is also consistent with the
findings of a study with Chinese adults73.
In fact, both urban and rural children are facing major public health challenges
of child overweight and obesity. Moreover, there were much greater rates of
increasing overweight and obesity among rural young children, while modest
changes of energy increment was observed in rural areas. Taken together, a potential
explanation for this would be a greater decreased expenditure of energy of the rural
children. Findings in a systematic review support our explanation which
demonstrated that children in suburban or rural regions showed less physical
activity than in urban areas74.

Nutrition transitions in China
Socioeconomic development in China over the past two decades has yielded
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differential effects on the nutritional status of Chinese children. Within in this period,
we observed reductions in undernutrition, but also a shift in the nutrition transition
to more obese and overweight people. “Urbanization, economic development, and
increased wealth lead to predictable shifts in dietary patterns”, which is referred to
as “nutrition transitions” coined by Professor Barry Popkin75. The trend of nutritional
status of young children in China is indicative of the undergoing nutrition
transitions. In China, nutrition transition is reflective of the dietary pattern shift from
high carbohydrate to high fat intake. The typical Chinese diets before the economic
reforms of the late 1970’s in China mainly consisted of grain products, with few
animal source foods or fruits. Since the 1980s, the changes have been arisen in
people’s dietary behavior and nutritional conditions. Economic development,
expansion of agricultural production, globalization, urbanization, and technological
improvement, all these social and economic changes have contributed to shifting
Chinese dietary structures of increased consumption of energy-dense foods that are
high in fat, particularly saturated fat, and low in carbohydrates76. Findings in the
present study also indicate the increasing proportion of energy from fat increased of
young children aged 2-6 in China77. Although we found no steady evidence for
decreasing intake in carbohydrates, it is observed that the proportion of energy from
fat by young children aged 4-6 in both rural and urban areas have exceeded the
upper limits of acceptable macronutrient distribution range (30%), which suggests a
potential risk of increased chronic diseases59. Compared with the slow change of the
percentage of energy consumed from fat among urban children, the rural children
56

are enduring a rapid change of their energy intake composition probably because of
the impact of urbanization in rural areas.
In terms of the food group consumption, our analysis found that the percentage
of both rural and urban children consuming fruits, fish, eggs and dairy products at
least once a day during the period of three-day food recall, as well as snacks increased
from 2004 to 2011. This suggests an increasing number of children consuming such
types of food, regardless of the amount they consumed. Findings regarding trends, as
well as current food group consumption of children are consistent with other longterm studies, showing the increased animal source-food consumption, as well as the
notable rise of snack foods (including sugar and cookies) in China27,34.
Also, the nutrition transition comes with population lifestyle changes. As one of
the interview respondents mentioned, decreased physical activity in children is of
concern. The nutrition transition in China may lead to increased diet-related chronic
diseases such as cardiovascular disease, obesity, hypertension and type 2 diabetes26.

Limitations
While this study is novel in some respects, several limitations should be
considered when interpreting the findings. First, the research survey design is not
exactly the same in the CNHHS and CHNS, though both of these two surveys cover
a range of years from 2000 – 2011, but results of these two surveys do provide a
picture of the secular trends of nutritional status of Chinse children. Second, the
interview investigation has been done before the dietary data analysis of CNHS, and
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we didn’t have targeted questions addressing the diets of young children in the
interviews. Third, while CHNS does describe the health and nutritional status in
China, it is not a nationally representative study. In addition, the sample sizes of
participants differed in 2000, 2004, 2006, 2009 and 2011, and in 2000 and 2004 the
sample sizes were relatively smaller. Besides, the information on food consumption
patterns was based on 3-day 24-h dietary recall. Although it can be used to estimate
the average intake of a population group, random errors due to variations in
individual diets could lead to over- or underestimations60. Additionally, because of
small sample sizes, this study did not analyze the diversity of food groups and the
specific type of each food group consumption. Percentages of children’s food intake
in this study were calculated regardless of the total amount of each food group
intake, so it was unable to supply the information about the food types and the
amount of consumptions.
Future research should be done with a larger sample and longitudinal design of
young children particularly addressing dietary factors as well as enhancing our
understanding of other influences, such as the physical environment, especially in
early childhood. Also, identifying the factors of urban-rural disparities in child
nutrition and developing appropriate targeted policy strategies are future directions
for the researchers in this field and related policy-makers.

Suggestions
Prior studies have shown the dramatic progress of reducing child malnutrition
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in China, but to our knowledge little data has been collected from key stakeholders
with expertise in child health and nutrition on their views on Chinese child nutrition
trends and their suggestions on lessons learned and further improvements in
reducing disparities. From the perspectives of our interviewees, we learned that their
major concerns are the undernutrition issues in poor rural areas, and the increasing
rate of overweight in most urban and some rural areas. According to many of the
stakeholders, the differences have declined significantly from 2000 to 2011,
improving the undernutrition problem in rural areas, especially the poverty-stricken
areas should be the main goal as to improve the child nutrition in China. The
stakeholders we interviewed recommended that the highest priority for child
nutrition improvement actions should be in the poor rural areas. We also encourage
the government keep the focus on reducing health inequities for the underserved
population, such as the children living in poor rural areas and those left-behind
children. As mentioned by some of the stakeholders, the left-behind children, refer to
those raised by grandparents or extended family in rural areas and their parents
move to cities for work and absent from home. With the rural–urban migration and
increasing urbanization process in China, more and more young adults are migrating
into cities, which brought the phenomenon of left-behind children. In rural areas,
left-behind children are often taken care of by their grandparents, and these children
are usually taking suboptimal diets.
At the same time, with increasing energy intake and fat intake by Chinese
children, more efforts are needed to develop effective interventions to promote
59

healthy lifestyles for young children, especially at an important stage of establishing
the dietary habits which will have lifelong implication for nutritional health. The
prevention of overweight should start in early childhood both in rural and urban
areas. As these children are preschoolers, the parental feeding and family caring are
critical. Therefore, more targeted and strategic nutrition education for young child
parents and caregivers especially those living in rural areas, are required.
Based on the current situation, in terms of national child nutrition strategies, we
recommend that:
1. The government should integrate child nutrition promotion into health-related
objectives and policies, and work on legislation regulating child food products, such
as to develop standards on the marketing of child-targeted foods and beverages,
aligned with WHO recommendations, to limit the consumption of foods and
beverages high in fat, sugar and salt by infants and young children78. Also, to
construct a national nutritional and health monitoring system for young children and
preschoolers, to detect the nutritional status of underserved population as to better
understand the situation and put their needs in the priority, as well as to incorporate
child obesity monitoring into the country’s existing monitoring systems.
2. Regarding the challenge brought by nutrition transition, we suggest to
promote healthy lifestyles for young children by sustainable commitment of
governmental actions, and also to raise the social awareness for controlling child
obesity in both urban and rural areas. Also, conduct well-coverage nutrition
intervention programs for rural and urban children at home, school, and community
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levels79. Strategies of these programs include developing nutrition education and
physical activities programs in kindergartens80 and schools and restricting children’s
exposure to high-calorie foods by restraining the fast food restaurants in the
communities. In addition, it is important to tailor effective interventions addressing
child nutrition at scale based on the current research and experiences in China.
3. According to WHO, “inadequate knowledge about appropriate foods and
feeding practices is often a greater determinant of malnutrition than the lack of
food”81, thus there is a need to provide related service and guidance meeting parental
demand for quality early childhood development information through parenting and
family education programs, especially in the poor rural areas.
4. We also call for the social efforts in building an environment of nutrition
promotion and healthy lifestyle change, engage the endeavor from multiple sectors
including commercial enterprise, mass media, and educational sectors78.
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Conclusion
In summary, the present study found evidence that over the past 15 years, the
status of nutritional status and diets quality among the urban and rural young children
in China has undergone significant improvement. Also, young children in China are
also enduring a remarkable shift towards a stage of nutrition transition composed by
a higher energy intake from fat and lower energy intake from carbohydrate. Both
urban and rural children are facing the threat brought by this nutrition transition, and
this might lead to the increasing burden of child overweight. However, disparities still
exist in nutritional status and dietary intake between them, especially those living in
poor rural areas. Governmental commitment should be devoted to help the vulnerable,
marginalized and key populations living in poverty-stricken rural areas to reduce the
undernutrition, and take the action to target at reducing childhood dietary quality
should be taken to control the increasing trend of overweight in both rural and urban
areas.
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Appendix
A. Information sheet of interview participants
Gender

Department

Specialities

Titles

Beijing
1

F

UNICEF

Child & adolescent Director of department
nutrition

2

F

Children
department
Federation

3

F

China
Children
Teenagers’ Fund

4

F

Maternal and Child Health Child nutrition
Department of Chinese CDC

5

M

Nutrition
department
of Nutrition
Public Health School, Peking food,
University
nutrition

6

F

Research & Development Nutrition
Vice director
Foundation, Children section Improvement
Programme for
Rural Compulsory
Education
Students

7

F

Research & Development
Foundation, Children sector

-

8

F

Maternal Health Sector of Maternal health
Maternal and Child Health
Department, Health ministry

Director, professor

9

F

Student’s Nutrition Office, Student office
Nutrition
Department
of
Chinese CDC

Vice director

10

F

Maternal Health Sector of Child
nutrition Director
Maternal and Child Health and health
Department. Health Ministry
Kunming, Yunnan

1

M

Maternal and Child Health Child
Nutrition Sector,
Yunnan
Health Package
Ministry

2

F

School of public health, Students nutrition, Professor
Kunming medical university school meal

3

M

Financial
Ministry of

and
of

family Family education
Women’s

Vice director of department

and Child
nutrition package

department, School
Education of program
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-

and Director
child

meal Director

Yunnan
4

M

Child health department, Child health
Maternal and child hospital in
Yunnan

Vice Director

5

M

School of public health, Nutrition
Kunming medical university

Director, professor

6

M

Institute of School Health Student health
department, Yunnan CDC

Director

7

M

Institute of Nutrition and Food Nutrition
health, Yunnan CDC
Wuhan, Hubei

Director

1

F

Child health department, Child health
Maternal and child hospital in
Hubei

Vice director

2

F

School of public
Wuhan University

3

F

Institute
of
Health Nutrition
Surveillance and Prevention,
Hubei CDC

Director

4

M

Institute
of
Health Nutrition
Surveillance and Prevention,
Hubei CDC

-

5

M

Maternal and Child Health Child health
Sector, Hubei Health Ministry

-

6

M

Department
of
Physical, Student education Director
Health and Arts, Ministry of
Education of Hubei

health, Maternal and child Professor
health
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B. Thematic Framework of qualitative data analysis on maternal
and child nutrition (for SDG project)
Theme 1 Change, status and problems in maternal nutrition
- Changes in last 15 years
- Current status
- Problems
Theme 2 Change, status and problems in child nutrition
- Changes in last 15 years
- Current status
- Problems
Theme 3 nutrition intervention and policy
- Nutrition package for 6-24 months infants
 Basic information
 Implementing problems
 Cost and effectiveness
 Monitoring and evaluation
 Advantages and strategies
 Suggestions for sustainable development
 Major task and role in this program
-

Nutrition improvement program for rural compulsory education students (school
meal)
 Basic information
 Implementation problems
 Cost and effectiveness
 Monitoring and evaluation
 Suggestions for sustainable development
 Advantages and strategies
 Suggestions for sustainable development
 Major task and role in this program

-

Breastfeeding intervention
 Basic information
 Implementation problems
 Cost and effectiveness
 Monitoring and evaluation
 Suggestions for sustainable development
 Advantages and strategies
 Suggestions for sustainable development
 Major task and role in this program
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-

Intervention on child obesity
 Basic information
 Implementing problems
 Suggestions for sustainable development
 Major task and role in this program

-

Nutrition policy and regulations
Nutrition monitoring system
Other child nutrition interventions and strategies
Comments for national nutrition interventions

Theme 4 Opinions on achieving nutrition related SDG targets
- Concerns
- Major tasks
- Comments and suggestions
Theme 5 Major contributions in maternal and child nutrition
- Major tasks and role in maternal and child nutrition improvement
- Cooperation with other partners
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C. Interview guide example (in Chinese)
1. 请您介绍一下省疾控中心营养所近十五年来在儿童与妇女营养改善方面承担或参与的
主要工作。您认为疾控中心营养所目前的主要工作重点是什么？

2. 近十五年来湖北省妇女儿童营养健康有什么变化趋势？目前情况如何？您认为目前他们
面临的主要问题是什么？（营养不良，贫血，肥胖，母乳喂养等）是否存在地区差异？哪些
地区问题比较严重？与全国其他地区相比，有没有什么特殊的问题？

3. 湖北省目前有哪些针对孕产妇、婴幼儿、儿童和青少年群体营养状况的长期监测（除中国
居民营养与健康状况的调查）？是否有什么发现？（母乳喂养、贫血、肥胖、微量营养素缺
乏）

4. 请您分析一下省内纯母乳喂养的情况，近年来全国纯母乳喂养率有所下降，且城市低于
农村，湖北省的情况如何？您觉得这种趋势受哪些因素影响呢？

5. 从 2000 年至今，您认为省内有哪些值得一提的促进妇女儿童营养的政策和干预项目呢？
（儿童营养不良、母乳喂养、贫血消除，儿童青少年肥胖）在这些项目实施过程中是否遇到
什么阻力或者困难？如何解决的？（湖北省的儿童肥胖干预手段有哪些？覆盖情况如何？）

6.

您是否了解贫困地区儿童营养改善项目在省内的实施情况？若了解，可从以下几个方面

进行展开：
1)

该项目在不同地区是如何实施的呢？不同地区营养包发放和宣教执行情况否有差异？

根据这些情况，是否有不同的策略和计划？
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2)

在省内有多少试点区？项目试点是如何选定的？是否会继续扩大试点区呢？

3)

这个项目的推进过程是否顺利呢？营养包的生产、招标、发放情况怎么样？与其他单位

配合情况如何？省内是否有配套资金？是否纳入基本卫生服务考核？有哪些薄弱环节？不
同地区，有什么不同的困难和障碍呢？对于这些困难，是否采取什么相应的措施来解决呢？

4）这个项目在实施过程中是否有定期的监测和评估呢？监测的结果如何？现阶段实施的结
果怎么样，依从性和服用率如何？不同地区是否有不同的效果？

5）您如何评价这个项目的成本效益情况？ 您认为湖北省是否有必要继续将营养包项目做下
去？

7.

您是否了解农村义务教育学生营养改善计划项目在省内的实施情况？若了解，可从以下

几个方面进行展开：
1)

该项目在不同地区是如何实施的呢？不同地区学校食堂建设及供餐是否有差异？根据

这些情况，是否有不同的策略和计划？在每个学校是否有专员负责这个项目？是学校里的老
师吗？

2)

在省内有多少所学校试点？项目试点是如何选定的？是否会继续扩大试点区呢？

3)

这个项目的推进过程是否顺利呢？在实施过程中有什么困难吗？不同的地区，有什么不

同的困难和障碍呢？对于这些困难，是否采取什么相应的措施来解决呢？ （食品安全、资
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金安全，您觉得政府拨款对于省内项目的实施是否足够呢？在和其他部门（教育）一起推进
项目的时候是否遇到什么障碍？是否有需要改进的地方？）

4）这个项目在实施过程中是否有定期的监测和评估呢？监测的结果如何？现阶段实施的结
果怎么样，取得了什么成果？（学生的营养状况、健康知识、家长和老师的反馈等）哪些地
区取得了比较显著的结果？有什么值得分享的经验吗？

5）您如何评价这个项目的成本效益情况？
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