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Abstract

Since the Opening of China, the country’s economy has continuously and rapidly improved. Various economic, educational,
and health policies have been implemented to shape the development of society, which may have greatly affected the
Chinese diet and related malnutrition issues. The objective of the present review was to comprehensively review long-term
trends in dietary intakes, nutrition status, and subsequent health challenges among Chinese adults. The data sources were
mainly the 1982, 1992, 2002, and 2010-2012 China National Nutrition Surveys (CNNS) and reports and the 1989-2015
China Health and Nutrition Survey (CHNS). Over decades, there have been significant changes in the dietary structure of
Chinese adults, characterized as decreased intake of cereals and vegetables and increased intake of animal foods with pork
dominating. Intakes of eggs, fish, and dairy has reminded at a low level, with only a small increase over time. Consumption
of cooking oil and salt was substantively far above the recommendations. A great proportion of fat-to-energy intake and
“hidden hunger” was still prominent. Despite nutrition deficiency, there have been some modest improvements in related
diseases, but overweight and obesity has become a prominent issue, with the prevalence in adults increasing from 16.4% and
3.6% in 1982 to 30.1% and 11.9% in 2012, respectively. In conclusion, this review sheds light on some salient problems
with nutrition and malnutrition status in China, especially the dual challenges of undernutrition and overnutrition. Dynamic
monitoring of nutritional characteristics in China should be strengthened, and effective strategies to improve nutrition need
to be targeted at the national, societal, family, and individual levels.

Introduction same time as, residents’ life expectancy has increased,

nutrition and health status has improved. Aging popula-

National nutrition and health status is an important indi-
cator of a country’s economic and social development,
health care level, and population quality, as well as
important information for formulating national strategies
for public health and disease prevention and control. China
has been undergoing rapid economic transitions and has
achieved remarkable progress in recent decades. At the
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tion, rapid urbanization and industrialization, and unheal-
thy lifestyles have accompanied these economic shifts and
related social changes [1-4]. The Rome Declaration on
Nutrition, one of the nutrition outcome documents from
the second International Conference on Nutrition, recog-
nized that some socioeconomic and environmental chan-
ges can have an impact on dietary and physical activity
patterns, leading to increased susceptibility to obesity and
noncommunicable diseases due to more sedentary life-
styles and consumption of food that is high in fat, espe-
cially saturated and trans-fats, sugars, and salt or sodium.
Rome Declaration on Nutrition also reaffirmed the defi-
nition of malnutrition, including undernutrition, micro-
nutrient deficiencies, overweight, and obesity [5].
Transitions in the structure of foods consumption,
increased dietary diversity, and changes in dietary behavior
have a great impact on the traditional Chinese diet pattern,
which included cereals and vegetables with few animal
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foods. Some scholars considered this diet most healthy
when adequate intakes were achieved [6]. As the classic diet
shifted, cereals and low-fat, mixed dishes were replaced by
a westernized of diet, cereal and vegetable intake decreased
and, intake of animal foods, processed foods, sugar-
sweetened beverages, and ultra-processed foods high in
energy, fat, sugar and salt (HEFSS) increased [7—10]. This
shift led to a substantial change in the macronutrient com-
position of the Chinese diet, from a high-carbohydrate diet
to a high-fat diet, accompanied by negative changes in
health, including undernutrition and overnutrition and their
related noncommunicable diseases [11, 12]. Although
undernutrition and nutrition-deficiency diseases are still
problems that should not be overlooked, the burden is
shifting to diet-related noncommunicable diseases with a
rapid increase in the prevalence of overweight and obesity.

Because of the new challenges arising in China during this
critical period, it is necessary to have a good understanding of
the nutrition and health status of Chinese residents in the
critical period in order to commit to the Rome Declaration on
Nutrition’s common vision to eradicate all forms of mal-
nutrition. The aim of the present review is to comprehensively
review trends in dietary intake and related health challenges in
China. Relevant data sources are the 1982, 1992, 2002, and
2010-2012 China National Nutrition Surveys (CNNS) and
national nutrition reports, and China Health and Nutrition
Survey (CHNS) (1989-2015) [4, 13-17].

Dietary structure shifted from plant-based
diets to animal-and plant-based diets

The 2016 Chinese Dietary Guidelines (CDG) support that
the major characteristic of a balance diet pattern is to eat a
variety of foods with cereals as the staple and plenty of
vegetables, milk, and soy beans [18]. The traditional Chi-
nese diet included cereals and vegetables with few animal
foods. However, from 1982 to 2012, Chinese residents
significantly decreased their intake of cereals, tubers and
vegetables, which declined from 509.7 g/d to 337.3 g/d,
179.9 g/d to 35.8 g/d, and 316.1 g/d to 269.4 g/d, respec-
tively [15, 16, 19]. CHNS also showed the same trends in
the intake of cereals and vegetable among adults from 1989
to 2006 and from 1991 to 2011 [20, 21]. Furthermore,
because of advances in technologies and processing, vari-
eties of refined grain and wheat flour merged, and there was
a marked decline shift in consumption of coarse grains. The
CDG still necessary to emphasize coarse grain goes with
rice or/and wheat, and appropriately increase the substitu-
tion of coarse grain and tuber for refine traditional
staple foods.

In addition, consumptions of fruit, dairy, eggs, and nuts
increased slightly, from 37.4 g/d to 40.7 g/d, from 8.1 g/d to
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24.7 g/d, 7.3 g/d to 24.3 g/d and 2.2 g/d to 3.8 g/d, respec-
tively [15, 16, 19]. Although these intakes had increased,
overall intake were sustained at lower levels and remained
far below the CDG recommendation. Chinese residents
still need to improve their consumption of fruit, dairy,
eggs, and nuts.

Consumption of animal foods increased rapidly but
meat eating dominated by pork intake

The CDG suggests that consuming an appropriate amount
of fish, poultry, eggs, and lean meat is an important part of a
balanced dietary pattern. However, from 1982 to 2012, the
average intake of animal foods continued to increase dra-
matically in China, from 52.6 g/d to 137.7 g/d. Livestock
and poultry intake was especially far above the recom-
mendations, increasing from 34.2 g/d to 89.7 g/d (Fig. 1)
[15, 19], and 49.9% of adults consumed more than the
recommended amount of livestock and poultry [22]. Egg,
fish, seafood intake was lower than the recommended level.
In 2015, only 42.9% of adults consumed fish and seafood,
and ~77.3% of adults did not meet the 40-75 g/d recom-
mendation in the CDG [23]. Consumption of animal foods
play a major role in the shift in the dietary structure.
Because of the higher intake of meat, especially fatty pork,
formulating relevant strategies and acting on them are
imperative. The most important strategy should be to
encourage replacing pork with poultry, fish, or seafood.

Consumption of both cooking oil and salt sustained
significantly far above the recommendation

From 1982 to 2012, daily cooking oil intake gradually
increased from 18.2 g/d to 42.1 g/d. Daily cooking salt
intake decreased from 12.7 g/d to 10.5 g/d over the past few
decades [15, 19]. The consumption of both cooking oil and
salt was far above the CDG recommendation. The results
based on the CHNS also showed that ~55.9 and 71.8% of
the population’s cooking oil and salt intake exceeded the
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Fig. 1 Trends of animal-food consumption in China. The figure
legends from left to right are represented the intakes of pork, other
livestock meat,organ meat, poultry, fish and seafood, and eggs. Data
sources: 1992, 2002, 2010-2012 China National Nutrition Surveys
and national nutrition reports.
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recommended level in China [24]. High oil and salt intake is
strongly linked to increased risk of chronic diseases.
Therefore, controlling the consumption of oil and salt in
China should be a priority.

Another issue is challenges for traditional dietary sur-
vey methods to evaluate cooking oil and salt intake
because of dietary behavior transitions. For example,
eating away from home and intake of processed and pre-
packaged foods were growing rapidly, an important fea-
ture of nutrition transition. The proportion of Chinese
residents eating away from-home was ~20.2% in 2012
[25]. Evidences support that eating away from home is
associated with high intake of oil and salt [26, 27]. The
consumption rate of prepackaged foods among adults in
urban areas was 85.3% in 2011 [28]. Traditional dietary
survey methods cannot obtain oil and salt intake from
eating away from home and prepackaged foods. Therefore,
cooking oil and salt consumption may be underestimated
when evaluated by the household weighing accounting
method. Advocating for the reduction of oil and salt in the
catering industry and food-processing industries is a cru-
cial element of oil and salt control in China.

Unhealthy in the percentage of energy intake from
macronutrients

Chinese residents experienced a decreased trend in average
daily energy intake, from 2491.3kcal/ld in 1982 to
2172.1kcal/d in 2012. The percentage of energy intake
from carbohydrates declined from 70.8 to 55.0%. The
contribution of fat-to-energy intake increased beyond the
CDG recommendation, from 18.4.0% in 1982 to 32.9% in
2012 (Fig. 2) [14, 15, 19]. The decline in daily energy
intake or the percentage of energy intake from carbohy-
drates was mainly associated with decreased intake of cer-
eals, it is noteworthy that the percentage of energy intake
from animal foods and intake of pure energy foods greatly
increased over the decades. There were slight increases in
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Fig. 2 Trend in percentage of energy intake from carbohydrate,
protein, and fat among Chinese by CNNS survey cycle from 1982
to 2012. The figurelegends from left to right are represents the car-
bohydrate, protein and fat. Data sources: 1982, 1992, 2002,
2010-2012 China National Nutrition Surveysand the national nutrition
reports.

the proportion of energy intake from protein. Contribution
of protein intake from food sources mainly included intake
of cereal and animal foods. The shift toward a high-fat diet
is shown more pointedly by examining the trends in the
proportion of adults consuming levels of energy intake.

High prevalence of “hidden hunger” still a problem

The World Health Organization (WHO) refers to micro-
nutrient deficiency or nutrient imbalance as “hidden hun-
ger” [29]. Adequate intake of cereals, vegetables, fruits,
dairy, and other foods can ensure sufficient intake of various
nutrients. Insufficient intake of these foods leads to a lack of
nutrients. From 1982 to 2012, the average daily intake of
dietary iron can be regarded as sufficient and also met the
recommendation (37.3 mg in 1982 and 21.5 mg in 2012).
This was closely related to the dramatic increase in the
consumption of animal foods over the past few decades.
However, the average daily intake of retinal equivalents,
thiamine, riboflavin, ascorbic acid, calcium, and potassium
remained far below the recommended values. Results from
the CHNS showed that more than 50% of adults still con-
sumed less than the average requirement of retinol
equivalents, thiamine, and vitamin C in 2015, and the
proportion of adults with insufficient riboflavin and calcium
intakes exceeded 85% and 95%, respectively [30]. This
insufficiency in major micronutrients may have resulted
from the decline in intake of cereals, the dominance of
refined cereal processing, and insufficient intake of coarse
grains, vegetables, fruits, dairy, and so on. Remarkably,
sodium intake decreased from 6268.2 mg to 5702.7 mg,
substantively far below the CDG recommendations
[15, 19]. Because more people were eating away from
home, and eating processed and prepackaged foods during
this period, it was difficult to estimate sodium intake.

“Hidden hunger “affects not only human’s health, but
also economic development. CNNS in 2002 showed that the
rate of nutritious supplementary utilization was only 5.1%
among adults in China [31]. Under the condition of insuf-
ficient intake of multiple micronutrients in the Chinese
population, it is necessary to properly supplement the diet to
ensure that people get appropriate vitamins, minerals, and
essential nutrients, which will help prevent micronutrient
malnutrition or “hidden hunger”. This supplementation is in
addition to recommended consumption of more vegetables,
fruits, dairy, and other foods.

Multiple health challenges in China
With the shifts in dietary structure and the overall diet
environment and with the acceleration of urbanization, life-

style and working conditions have greatly improved in China.
The country has also experienced major shifts toward more
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sedentary occupations and decreases in labor intensity among
adults through the acquisition of new technologies, the rise of
the service sector, and transitions away from a mostly agri-
cultural economy [32]. Ownership of televisions and elec-
tronic products increased considerably, representing a major
potential cause of reduction of outdoor activities. These shifts
have been accompanied by negative changes in health, such
as noncommunicable diseases.

In 2012, the underweight prevalence of Chinese adults
was 6.0%, defined by the Chinese standard of body mass
index (BMI) < 18.5 kg/m?, 3.7 percentage point decrease as
compared with the prevalence in 1992. There was a
remarkable decrease in anemia among the Chinese popu-
lation, from 20.1% in 2002 to 9.7% in 2012 [14, 19].

The prevalence of overweight and obesity in China had
accelerated growth over the decades. Based on the Chinese
standard (overweight: 24 kg/m* < BMI < 28 kg/m®, obesity:
BMI > 28 kg/m?), the prevalence of overweight and obesity in
adults was 16.4 and 3.6% in 1992 and steadily increased to
30.1 and 11.9% in 2012, with the number of overweight and
obese adults increasing by more than 100 million among the
Chinese population (Fig. 3) [14, 15, 19]. Moreover, the ratio
of overweight and obesity was almost 3:1; the development of
obesity has great potential to increase rapidly in the future.

Abdominal obesity reflects the distribution of fat in the
body, especially the extent of abdominal fat accumulation.
It is an independent risk factor for chronic diseases. The rate
of abdominal obesity (waist circumference 290 cm in males
and >85 cm in females) has also risen rapidly over the past
few decades, and was 25.7% in 2012 [33]. The results from
the CHNS showed that increases in abdominal obesity were
pronounced, from 18.6% in 1993 to 37.4% in 2009 [34].
This rapid increase in abdominal obesity has become an
urgent public health problem in China.

According to 2010 Chinese guidelines for the manage-
ment of hypertension, the prevalence of hypertension
among those aged 18 and older was 25.2% in 2012. It
shows an increasing trend when compared with 2002
(18.8%) [35]. In addition, the China Hypertension Survey

®1992 m2002 m2012

Precentage(%)

Obesity

Overweight

Fig. 3 The prevalence of overweight and obesity among chinese
adults, from 1992 to 2012. The figure legends from left to right are
represented the surveycycle 1992, 2002 and 2012. Data sources: 1992,
2002, 2010-2012 China National Nutrition Surveys and the national
nutrition reports.
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revealed that in 2015 the overall crude prevalence of
hypertension and pre-hypertension was 27.9% and 39.1%,
respectively. The awareness, treatment, and control rates of
those with hypertension were 46.9%, 40.7% and 15.3%,
respectively [36]. Although the awareness, treatment, and
control rates of hypertension had improved significantly,
they were still much lower than in Western populations, and
were associated with significant excess mortality [36, 37].
The prevalence of diabetes among those aged 18 and
older increased remarkedly over the decades, from 2.6% in
2002 to 9.7% in 2012 [35]. The 2016 Global Burden of
Disease study showed that, from 1990 to 2016, all-age
prevalence of diabetes rose from 3.7 to 6.6%, and all-age
diabetes mortality rates increased by 63.5% [38]. The
International Diabetes Federation’s Diabetes Atlas 8th edi-
tion estimated that the number of diabetes patients in China
was 114 million, equating to nearly a quarter of cases
worldwide [39]. However, the awareness, treatment, and
control rates of diabetes were 36.5, 32.2, and 49.2% [40].
The prevalence and mortality of cardiovascular diseases
were also on the rise in China. The number of cardiovas-
cular diseases was estimated to be 290 million in 2016 [41].
Chronic disease mortality nationwide was 533 out of
100,000 people in 2012, accounting for 86.6% of all deaths.
Cardiovascular diseases remain the top cause of death in
China [35]. From 1980 to 2016, the annual growth rate of
discharged patients with cardio-cerebrovascular diseases in
China was 9.85%, and total hospital expenses were also
rising rapidly [41]. Cardiovascular diseases constitute a
huge health burden in China, and the substantial increase
represents an ongoing challenge. Thus, a targeted control
and preventative strategy needs to be developed at
decreasing the risk factors so as reduce this burden.

Challenges of the traditional dietary survey in China

Nutrition work in China was also confronted with chal-
lenges. Because of dietary behavior transitions, such as
increased eating away from home and consumption of
prepackaged foods, and the booming processed-foods
industry, it is becoming more difficult to accurately cap-
ture the dietary consumption of subjects with dietary survey
methods. In addition, dietary surveys tend to be conducted
over a period of time that fails to consider the seasonality of
foods, therefore, it would not be truly representing all four
seasons. Moreover, a wide variety of foods is constantly
emerging, so the food composition database needs to be
constantly updated and improved, especially the composi-
tion of prepackaged foods. In accordance with dietary
behavior transition and the developments in science and
technology, a variety of technologies will be combined to
improve the dietary survey in order to obtain relatively
precise dietary data in the future.
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Policy, technology, and knowledge key to promote
healthy and sustainable nutrition in China

Although China has taken significant steps toward improving
nutrition over the decades, such as modest increases in con-
sumption of fruit, dairy, eggs, and decreases in sodium intake,
the intake levels remained far from the recommended values
of CDG; however, the prevalence of underweight malnutrition
and anemia has decreased greatly. Yet the present review
shows that China is undergoing a nutrition transition and face
dual challenges of undernutrition and overnutrition among
Chinese adults, including unbalanced dietary structure and
micronutrient deficiency, which have led to a far greater
burden of prevalence of and mortality from chronic non-
communicable diseases than infectious diseases. Considering
the above-mentioned factors, work to prevent and control
chronic noncommunicable diseases will face huge challenges.
The government and relevant departments also take powerful
and effective measure to curb the occurrence of chronic
noncommunicable diseases and to improve nutrition and
health conditions.

The Global Nutrition Report (2016) proposed a strate-
gic goal: ending all forms of malnutrition by 2030 [42].
Nutrition is closely linked with national health. Concerted
efforts are needed to improve the dietary environment,
behaviors, and quality at the national, societal, family and
individual levels. Concerning the dual challenges of
undernutrition and overnutrition among Chinese adults
and the challenges of nutrition work in China, the gov-
ernment has implemented relevant nutrition policies.
China’s central leadership published an outline in 2016 to
guide the Healthy China 2030 Initiative. It is an action
strategy for implementing health in China that explicitly
asserted that a “healthy diet” should be guided [43]. The
National Nutrition Plan (2017-2030) is formulated to
implement the outline of the Healthy China 2030 Initiative
with the goal of raising awareness of nutrition among the
Chinese people, reducing obesity, and reducing anemia
among students [44]. The government will consistently
integrate nutrition improvement and chronic disease pre-
vention into public policies.

With the rapid development of the food-processing and
catering industries, people’s dietary consumption patterns are
changing to high-consumption prepackaged foods and eating
away from home, which may contribute to poor dietary
quality (such as intake of HEFSS foods) and chronic non-
communicable diseases. Therefore, in order to control this
intake of HEFSS food, corresponding policies and measures
for the food-processing and catering industries should be put
forward, insisting on the “nutrition to guide consumption,
consumption to guide production” concept. At the same time,
strict implementation of food or dishes with low oil, low salt,
and low sugar should be advocated. The catering, online

catering, and food industries also need scientific market
supervision and consumption guidance. We suggest promot-
ing the “nutrition and health + Internet” service, realizing the
precise and intelligent nutrition under the guidance of science
and technology, upgrading the supply and consumption level,
and forming a new pattern of nutrition and health work.

Furthermore, nutrition is a lifestyle choice depends on self-
discipline. Therefore, nutrition and popular science education
should be implemented in communities and schools to
improve national awareness of nutrition and healthy diets,
especially targeting heads of households who determine
nutrition and meal planning for families and adolescents who
in a critical period for developing behaviors.

Nutrition legislation will play an important role in
improving nutrition and health in China. Legislation can
identify the government responsibility for nutrition and health,
make full use of nutritional resources to meet the national
demand and establish a guarantee mechanism to improve
national nutrition status and health. Therefore, nutrition legis-
lation will still be important work in China in the near future.

In conclusion, the overall dietary structure still exhibits
problems, and micronutrient deficiency is ubiquitous among
Chinese adults. At this stage of transformation, the dual
challenges of nutrition are highlighted, especially the pre-
valence of overweight and obesity. It is inevitable that
China’s economy will continue to move forward and
transform. In the development process, nutrition will be
constantly confronted with challenges. Therefore, the gov-
ernment, multi-sector collaborative efforts and individual
participation are all needed to optimize the food-supply
structure, strengthen nutrition education, and adopt effective
intervention strategies to improve nutrition in China.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

References

1. Ying F, Ping W, Rongxue J. Urbanization level in the transitional
stage of China and provincial economic growth: An empirical
study. Proc - Int Conf Manag Serv Sci, MASS. 2009. https://doi.
org/10.1109/ICMSS.2009.5302741.

2. Lenchuk EB. Course on new industrialization: a global trend of
economic development. Stud Russian Economic Dev. 2016;27:
332-40.

3. Jones-Smith JC, Popkin BM. Understanding community context
and adult health changes in China: development of an urbanicity
scale. Soc Sci Med. 2010;71:1436-46.

4. Popkin BM, Du S, Zhai F, Zhang B. Cohort profile: the China
Health and Nutrition Surveye monitoring and understanding

SPRINGER NATURE


https://doi.org/10.1109/ICMSS.2009.5302741
https://doi.org/10.1109/ICMSS.2009.5302741

252

L. Huang et al.

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

socio-economic and health change in China, 1989-2011. Int J
Epidemiol. 2010;39:1435-40.

. FAO, WHO. Rome declaration on nutrition;[EB/OL] 2014 [cited

2019 November 22]. http://www.fao.org/3/a-ml542e.pdf.

. Campbell TC, Parpia B, Chen J. Diet, lifestyle, and the etiology of

coronary artery disease: the Cornell China study. Am J Cardiol.
1998;82(10B):18T-21T.

. He Y, Li Y, Yang X, Hemler EC, Fang Y, Zhao L, et al. The

dietary transition and its association with cardiometabolic mor-
tality among Chinese adults, 1982-2012: a cross-sectional popu-
lation-based study. Lancet Diabetes Endocrinol. 2019;7:540-8.

. Batis C, Sotres-Alvarez D, Gordon-Larsen P, Mendez MA, Adair

L, Popkin B. Longitudinal analysis of dietary patterns in Chinese
adults from 1991 to 2009. Br J Nutr. 2014;111:1441-51.

. Adair LS, Gordon-Larsen P, Du SF, Zhang B, Popkin BM. The

emergence of cardiometabolic disease risk in Chinese children and
adults: consequences of changes in diet, physical activity and
obesity. Obes Rev. 2014;15(Suppl 1):49-59.

Baraldi LG, Martinez Steele E, Canella DS, Monteiro CA. Con-
sumption of ultra-processed foods and associated socio-
demographic factors in the USA between 2007 and 2012:
evidence from a nationally representative cross-sectional study.
BMJ Open. 2018;8:¢020574—.

Gui ZH, Zhu YN, Cai L, Sun FH, Ma YH, Jing J, et al. Sugar-
sweetened beverage consumption and risks of obesity and
hypertension in Chinese Children and Adolescents: a national
cross-sectional analysis. Nutrients. 2017;9:1302.

Wang Z, Zhang B, Zhai F, Wang H, Zhang J, Du W, et al. Fatty and
lean red meat consumption in China: differential association with
Chinese abdominal obesity. Nutr, Metab, cardiovascular Dis.
2014;24:869-76.

. Institute of health Ccfpm. Summary of the 1982 national nutrition

survey. Beijing: Institute of health, Chinese center for preventive
medicine; 1985.

Longde W. Chinese nutrition and health status survey reports:
2002 comprehensive report. Beijing: People’s Medical Publishing
House; 2005.

Ge K. The dietary and nutritional status of Chinese population
(1992 National Nutrition Survey). Beijing: People’s Medical
Publishing House; 1996.

Liyun Z, Guansheng M, Jianhua P, Jian Z, Dongmei Y, Yuna H,
et al. Scheme of the 2010-2012 Chinese nutrition and health
surveillance. Chin J Prev Med. 2016;50:204-7.

Xiaoguang Y, Lingzhi K, Fengying Z, Guansheng M, Shuigao J.
Scheme of the 2002 Chinese nutrition and health survey. Chin J
Epidemiol. 2005;26:471-4.

Society CN. Chinese Dietary Guideline, 2016th ed. Beijing,
China: People’s Health Publishing House; 2016.

Jile C, Yu W. Chinese nutrition and health status survey report:
2010-2013 comprehensive report. Beijing: Peking University
Medical Press; 2016.

Su C, Zhang B, Wang H, Wenwen D. The status and trend of cereal
consumption among Chinese adults in nine provinces (municipality)
from 1989-2006. Chin J Pre Med. 2011;45:798-801.

Yingting X, Chang S, Yifei O, Bing Z. Trends of vegetables and
fruits consumption among Chinese adults aged 18 to 44 years old
from 1991 to 2011. Chin J Epidemiol. 2015;36:232-6.

Zhihong W, Bing Z, Huijun W, Yiping Z, Chang S, Jiguo Z, et al.
Status of meat consumption patterns of the residents aged 18-59 in
15 provinces (autonomous regions and municipalities) of China in
2015. J Hyg Res. 2019;48:1-8. (In Chinese).

Su C, Wang ZH, Jia XF, Du W, Zhang B, Ding GQ. AN analysis
on marine food consumption amoNG CHINESE adults aged 18 to
59 years old in 15 provinces in 2015. Acta Nutrimenta Sin.
2018;40:23-6.

SPRINGER NATURE

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Hongru J, Ji Z, Chang S, Jiguo Z, Bing Z, Huijun W. Cooking oil
and salt consumption among chinese adults aged 18-59 years in
2015. Acta Nutrimenta Sin. 2018;40:27-31.

Yecheng Y, Weiyan G, Chao S, Yan Z, Yanning M, Fan Y, et al.
Out of home eating behavior analysis of chinese adult residents,
2010-2012. Acta Nutrimenta Sin. 2019;41:10-4.

Todd JE. Changes in consumption of food away from home and
intakes of energy and other nutrients among US working-age
adults, 2005-2014. Public health Nutr. 2017;20:3238-46.

Wang Z, Xiang X, Li X, He Y, Yang Y. Survey on diet and
nutrition intake for customers from out-home eating in Beijing.
Wei Sheng Yan Jiu. 2015;44:232-6. 41

Jiguo Z, Zizi L, Feifei H, Fengying Z, Huijun W, Bing Z. Survey
on the consumption of pre-packaged foods among urban adult
residents in China. Acta Nutrimenta Sin. 2015;37:404-8.

WHO. Nutriton [cited 2019 November 20]. https://www.who.int/
pmnch/topics/part_publications/KS18-high.pdf.

Huang Q, Wang L, Zhang B, Wang H, Wang Z. Secular trends in
dietary micronutrient intakes and demographic characteristics of
adults in nine provinces (autonomous regions) of China from 1991
to 2015. J Environ Occup Med. 2019;36:410-7.

Guansheng M, Zhaohui C, Yanping L, Xiaoqi H, Jingzhong W,
Xiaoguang Y. The survey about the use of dietary supplements by
CHINESE adults. Acta Nutrimenta Sinica. 2006;28:8-10.
Monda KL, Gordon-Larsen P, Stevens J, Popkin BM. China’s
transition: the effect of rapid urbanization on adult occupational
physical activity. Soc Sci Med. 2007;64:858-70.

Zhai Y, Fang HY, Yu WT, Wang JZ, Yu DM, Zhao LY, et al.
Epidemiological characteristics of waist circumference and
abdominal obesity among Chinese adults in 2010-2012. Zhon-
ghua Yu Fang Yi Xue Za Zhi [Chinese J Prev Med].
2017;51:506-12.

Xi B, Liang Y, He T, Reilly KH, Hu Y, Wang Q, et al. Secular
trends in the prevalence of general and abdominal obesity among
Chinese adults, 1993-2009. Obes Rev. 2012;13:287-96.

PRC NHaFPCot. Report on the status of nutrition and chronic
diseases of Chinese residents (2015). Beijing: People’s medical
publishing house; 2015.

Wang Z, Chen Z, Zhang L, Wang X, Hao G, Zhang Z, et al. Status
of hypertension in China: results from the china hypertension
survey, 2012-2015. Circulation 2018;137:2344-56.

Lewington S, Lacey B, Clarke R, Guo Y, Kong XL, Yang L, et al.
The burden of hypertension and associated risk for cardiovascular
mortality in China. Jama Intern Med. 2016;176:524-32.

Liu M, Liu SW, Wang LJ, Bai YM, Zeng XY, Guo HB, et al.
Burden of diabetes, hyperglycaemia in China from to 2016:
findings from the 1990 to 2016, global burden of disease study.
Diabetes Metab. 2019;45:286-93.

Federation ID. Cartographer IDF diabetes atlas 8th ed. Brussels,
Belgium: International Diabetes Federation;2017.

Wang L, Gao P, Zhang M, Huang Z, Zhang D, Deng Q, et al.
Prevalence and ethnic pattern of diabetes and prediabetes in China
in 2013. Jama. 2017;317:2515-23.

Diseases NCfC. Report on cardiovascular diseases in China
(2018). Beijing: Encuclopedia of China Publishing House; 2018.
Global Nutrition Report. From promise to impact: ending mal-
nutrition by 2030; 2016 [cited 2019 November 25]. https://globa
Inutritionreport.org/reports/2016-global-nutrition-report/.

The CPC Central Committee and the State Council. The outline of
the “Healthy China 2030” Program. Beijing: Xinhua News
Agency; 2016 [cited 2019 November 20]. http://www.gov.cn/
zhengce/2016-10/25/content_5124174.htm.

General Office of the State Council. The National Nutrition Plan
(2017-2030); Beijing, 2017 [cited 2019 November 20]. http://www.
gov.cn/zhengee/content/2017-07/13/content_5210134.htm.


http://www.fao.org/3/a-ml542e.pdf
https://www.who.int/pmnch/topics/part_publications/KS18-high.pdf
https://www.who.int/pmnch/topics/part_publications/KS18-high.pdf
https://globalnutritionreport.org/reports/2016-global-nutrition-report/
https://globalnutritionreport.org/reports/2016-global-nutrition-report/
http://www.gov.cn/zhengce/2016-10/25/content_5124174.htm
http://www.gov.cn/zhengce/2016-10/25/content_5124174.htm
http://www.gov.cn/zhengce/content/2017-07/13/content_5210134.htm
http://www.gov.cn/zhengce/content/2017-07/13/content_5210134.htm

	Nutrition transition and related health challenges over decades in�China
	Abstract
	Introduction
	Dietary structure shifted from plant-based diets to animal-and plant-based diets
	Consumption of animal foods increased rapidly but meat eating dominated by pork intake
	Consumption of both cooking oil and salt sustained significantly far above the recommendation
	Unhealthy in the percentage of energy intake from macronutrients
	High prevalence of &#x0201C;hidden hunger&#x0201D; still a problem
	Multiple health challenges in China
	Challenges of the traditional dietary survey in China
	Policy, technology, and knowledge key to promote healthy and sustainable nutrition in China
	Compliance with ethical standards

	ACKNOWLEDGMENTS
	References




