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Current lifestyle factors that increase risk of T2DM in China
N Zhang1,2, SM Du3 and GS Ma2

The Report on the Status of Nutrition and Chronic Diseases of Chinese residents (2015) indicated that the prevalence of diabetes
was 9.7% among adults aged ⩾ 18 years, which markedly increased from 2.6% in 2002 within 10 years. In addition to the social
economic factors, transitions in food consumption, behavioral and lifestyle playing the important roles in the fast increase of type 2
diabetes mellitus (T2DM). In 2010–2012, the cereal food consumption of Chinese residents was 337 g/d, vegetables consumption
269 g/d, fruit consumption 41 g/d, legume and legume products 11 g/d, dairy and dairy products consumption
25 g/d, meat consumption 90 g/d, edible oil consumption 42 g/d and dietary fiber 10.8 g/d. The traditional Chinese dietary pattern
(high consumption of rice, pork and vegetables) is shifting towards a dietary pattern with high consumption of meats and edible oil
but low consumption of cereals and vegetables. Smoking, breakfast omitting and high consumption of sugar-sweetened beverages
became popular. Insufficient physical activity rate was 31.7%. Less sleep duration and poorer sleep quality was also common for
Chinese residents. Concerning early life factors, residents exposed to the Chinese famine (1959–1961) during fetal life and
childhood had an increased risk of hyperglycemia. As a conclusion, current unhealthy lifestyle has inversely effect on the incidence
and development of T2DM, especially for the increased intake of fat and carbohydrate, the transition of dietary pattern, the
extension of sedentary time and the increasing rate of obesity. Lifestyle management should be taken seriously as a part of
diabetes prevention.
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INTRODUCTION
Diabetes has become one of the most important chronic diseases.
Its current high global prevalence brings a growing burden,
particularly to developing countries.1 In China, several national
epidemiological survey data showed that the prevalence of
diabetes was growing rapidly and carrying considerable burden,
especially in the last 10 years. The prevalence of diabetes was
2.6% in 2002, and reached 9.7% in 2012 according to the Report
on the Status of Nutrition and Chronic Diseases of Chinese
residents (2015). Moreover, the total number of prediabetes
population has reached 148 million. The overall disease burden of
diabetes was 19.12 disability adjusted life years (DALYs) per 1000
population.2

It is recognized that type 2 diabetes mellitus (T2DM) is a disease
mainly caused by insulin resistance and progressive beta cell
dysfunction. Studies reported that 25–50% of T2DM patient have a
positive family history, which supported that genetic predisposi-
tion was strongly associated with the occurrence and develop-
ment of diabetes. It is found that overweight and obesity subjects
had higher risk of T2DM. Dietary factors, such as high-fat,
high-calorie diet and micronutrients deficiency may also cause
or aggravate T2DM.
Along with the rapid social economic development, dietary

pattern, behavioral and lifestyle are undergoing greatly transitions
in China, which contribute to the increasing risk of T2DM. In this
review, the lifestyle factors related to the incidence of T2DM in
China, including dietary factor, physical activity, sleep duration
and quality, psychosocial factors, related knowledge and attitudes,

early life factors, economic and other social factors were
discussed.
An online search with the following key words of Chinese

language and English language (current lifestyle or dietary or
nutrition or nutrient or food or eating behavior or smoking or
obesity or physical activity or sleep or psychosocial factors or
knowledge or maternal factors or early life factors or economic or
aging or social factors) and (T2DM or diabetes mellitus type 2) was
performed between January 1980 and December 2016. Multiple
databases were used including PubMed, CNKI, WanFang, Health
and Medical Collection, LWW and OVID. The focus was on the
Chinese studied about current lifestyle and T2DM but drawing on
literature all over the world.

DIETARY FACTOR
Food consumption
Over the past 30 years, the cereal food consumption decreased
gradually, while the meat, edible oil and salt consumption showed
a steadily increasing trend (Table 1).

Cereal foods and T2DM. In a meta-analysis included 45 prospec-
tive cohort studies and 21 randomized-controlled trials (RCT)
found that subjects consuming 48–80 g whole grain/d had an 26%
lower risk of the incidence of T2DM compared with subjects
never/rare consuming whole grains.3 There was also a meta-
analysis included 15 prospective studies and 13 cross-sectional
studies concluded that mixtures of whole grains and bran was
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modestly associated with the risk of T2DM.4 The cereal food
consumption of Chinese residents in 2010–2012 was 337 g, which
remained basically stable compared with that in 2002 (365 g), but
decreased dramatically compared with that in 1992 (440 g) and in
1982 (510 g).5,6 Cereal consumption of urban residents was less
than that of rural, while there was a downward trend of the cereal
consumption both in urban and rural areas.

Meat and T2DM. In the Health Professionals Follow-Up Study
(1986–2006), 79570 women in the Nurses' Health Study I
(1980–2008) and 87504 women in the Nurses' Health Study II
(1991–2005) was followed to assess their diet and the incidence of
T2DM, which reported that red meat consumption, particularly
processed red meat, increased risk of the incidence of T2DM.7

Meat consumption in 2010–2012 was 90 g, which was nearly
triple compared with that in 1982 (37 g). In urban area, meat
consumption in 1992 increased sharply compared with that in
1982, while there was no noticeable difference compared with
that in 2002 and in 2010–2012.5,6 In rural area, meat consumption
increased continuously, and meat consumption in 2012 was more
than triple compared with that in 1982.

Legume and legume products, dairy and dairy products and
T2DM. It has been suggested that dairy and dairy products
consumption may be associated with a reduction of the incidence
of T2DM in many epidemiological studies.8 A meta-analysis
was conducted and concluded that total dairy products and
low-fat dairy products reduced 5% of the incidence of T2DM
with dose response.9 Epidemiological studies have shown that
legume consumption was associated with the reduction of
T2DM incidence.10 A meta-analysis including eight randomized-
controlled trials was systematically reviewed and concluded that
legume products consumption had beneficial effects on T2DM
patients in relation to the improvement of serum lipids profiles.11

Legume and legume products consumption did not undergo
comparatively large volatility. Dairy and dairy products consump-
tion (25 g) in 2010–2012 showed a threefold increase compared
with that (8 g) in 1982. In urban area, the amount reached
a peak (66 g) in 2002, but reduced sharply (38 g) in 2010–2012.5,6

In rural area, the number showed a general growing trend.
Both of legume and dairy products consumption have never met
the recommended amount of Dietary Guidelines for Chinese
Residents.12

Fruit and vegetables and T2DM. It was reported that higher
fruit or green leafy vegetables consumption was associated with
the reduction of the T2DM incidence in a meta-analysis and

systematic review included 13 prospective cohort studies with
24 013 T2DM patients and 434 342 participants.13 Wu et al also
concluded that 2–3 servings/day of vegetable and 2 servings/day
of fruit contributed to a lower risk of the incidence of T2DM.14

Vegetables consumption (269 g) in 2012 decreased slightly than
that (276 g) in 2002,15 but decreased substantially than that
(310 g) in 1992 and (316 g) in 1982.16 In the previous 30 years,
vegetables consumption showed a trend from rise to decline
in urban area, while it decreased steadily in rural area. Fruit
consumption (49 g) in 1992 was increased moderately compared
with that (37 g) in 1982, but decreased gradually from 1992 to
2010–2012.5,6 In urban area, fruit consumption bottomed out in
2010–2012. In rural area, fruit consumption showed a upward
trend from 1982 to 2002, but reduced slightly in 2010–2012.
However, both vegetables and fruit consumption have never met
the recommended amount of Dietary Guidelines for Chinese
Residents.

Dietary pattern
Dietary pattern and T2DM: Based on the data of the Singapore
Chinese Health Study including 43176 Chinese men and women
(aged 45–74 years), it was concluded that a dietary pattern with
higher consumption of soy foods, vegetables and fruits was
inversely associated with the risk of the incidence of T2DM, and a
pattern with higher consumption of dim sum, sweetened foods
and beverages, meat and processed meat, and fried foods
significantly increased the risk of the incidence of T2DM.17 In a
study with 160 T2DM patients, it was concluded that diet
contained high fat and protein were more critical for the glucose
metabolism, and carbohydrate consumption and fat ratio in total
energy composition were closely related with insulin resistance.18

Greasy type dietary pattern with an increased amount of sugar, fat
and meat was also found to be related to a poor life prognosis for
elderly Japanese T2DM patients.19 In addition, energy consump-
tion is closely related to the incidence and development of
obesity. In addition, obesity is recognized as one of the most
important risk factors for T2DM.20 Thus, energy may also contri-
bute to the incidence of T2DM. In China, a study using 64 191
middle-aged Chinese women showed that energy consumption
was associated with modestly increased risk of T2DM.21 Higher
energy consumption was also strongly associated with high levels
of insulin resistance among children.22 Christiansen reported that
reduced energy consumption, independent of diet composition,
improved glycemic control in eight adult obese subjects with
T2DM.23 In the European Prospective Investigation of Cancer
(EPIC)-Norfolk Study, it has been indicated that dietary energy
density was also related to the risk of the incidence of T2DM.24

Table 1. Food consumption among Chinese residents in 1982, 1992, 2002 and 2010–2012 (Reference person/day)

Nationwide Urban Rural

1982 1992 2002 2010–2012 1982 1992 2002 2010–2012 1982 1992 2002 2010–2012

Cereals (g) 510 440 365 337 459 405 279 281 531 486 404 391
Tubers (g) 180 87 49 36 66 46 32 28 228 108 56 43
Vegetables (g) 316 310 276 269 302 319 252 283 322 307 286 256
Fruit (g) 37 49 45 41 68 80 69 49 24 32 36 33
Legume and legume products (g) 13 11 15 11 14 13 15 12 13 10 14 9
Nut (g) 2 3 4 4 4 3 5 5 2 3 3 3
Meats (g) 34 59 79 90 62 101 104 99 23 38 69 81
Fishery (g) 11 28 30 24 22 44 45 32 7 19 24 15
Dairy and dairy products (g) 8 15 27 25 10 36 66 38 7 4 11 12
Egg and egg products (g) 7 16 24 24 16 29 33 30 4 9 20 19
Sugar/starch (g) 5 5 4 6 11 8 5 7 3 3 4 6
Edible oil (g) 18 30 42 42 26 37 44 43 15 26 41 41
Salt (g) 13 14 12 11 11 13 11 10 13 14 12 11
Sauce (g) 14 13 9 8 33 16 11 9 7 11 8 7
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Menegotto et al.25 also suggested that high energy density
increased the presence of the metabolic syndrome in 125 patients
with T2DM. The traditional Chinese dietary pattern (high
consumption of rice, pork and vegetables) is shifting towards a
dietary pattern with high consumption of meats and edible oil but
low consumption of cereals and vegetables. The new diet has high
fat, high energy density and low dietary fiber.26,27 In 2010–2012,
the energy consumption of Chinese residents was 9563 kJ (2286
kcal), which decreased gradually over the past 30 years. Protein
consumption was 64.5 g, which remained relatively stable.
However, high-quality protein consumption increased. Fat con-
sumption in 2010–2012 (79.9 g), which provided more than 30%
of total energy supply, increased to a greater degree compared
with that in 1982. Carbohydrate consumption was 300.8 g, which
showed a gradually decreased trend. Dietary fiber consumption
was 10.8,28 which was less than that in 1992 (13.3 g; Table 2).

Vitamins and minerals intake
Specific nutrients, such as vitamins and minerals, may have
important roles in the development of T2DM. A clinical study in
China with 5168 participants reported that the vitamin C intake
was inversely associated with the risk of T2DM.29 Another
prospective study with 64,191 women in China suggested that
calcium and magnesium intakes may protect against the
development of T2DM.30 A review included observational studies
and clinical trials was conducted and showed that vitamin D and
calcium insufficiency may had inversely influence on glycemia.8 In
an insulin resistance atherosclerosis study with 863 African-
Americans, Hispanics and non-Hispanic whites, it was indicated
that elevated serum calcium and calcium-phosphate product were
associated with the increase of T2DM incidents.31 The beneficial
effects of zinc supplementation on fasting blood glucose and lipid
parameters were found in patients of T2DM in a meta-analysis.32

Report on Nutrition and Chronic Disease Status of Chinese
residents 2015 indicated that micronutrient intake such as vitamin
A, vitamin C, calcium, iron, zinc was still lower than that in Chinese
Dietary Reference Intakes 2013 and decreased continually during
the past 30 years.33

FOOD PROCESSING
The degree of refined food, cooking method and food mixing may
also have associations with the prevention and development of
T2DM. It was suggested that whole grain rather than refined-grain
cereal products was beneficial for the prevention of chronic
diseases.34 Food processing techniques and composition of the
meal also contributed to the glycemic index (GI) of food. For
example, roasting or baking may result in higher GI.35,36 In a study
related to mixed food, it has been concluded that mixed food with
protein and dietary fiber had effect on GI of foods and reduced
the blood glucose response.37 With the rapid development of
food industry in China, the degree of refined food became higher,
which result in the loss of fiber and other micronutrients. With the
emergence of new food processing technologies, instant food and
puffing food consumption increased gradually.38

SMOKING
In a population-based case-control study with 16 286 male
subjects in China, it was suggested that there was negative
associations of smoking with prediabetes and newly diagnosed
diabetes mellitus.39 In a review included 29 studies involving
92 970 subjects, it was concluded that smoking and drinking
alcohol were the influencing factors for T2DM.40 A meta-analysis
was conducted to examine the associations between smoking
behaviors and diabetes risk, which included 88 eligible prospec-
tive studies with 56 489 864 795 controls and 29 564 446 T2DMTa
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patients, and it was concluded that active and passive smoking
was associated with the increase of T2DM risk and the risk of
T2DM increased in new quitters, but decreased along with the
increase of the duration since smoking cessation.41

Report on Nutrition and Chronic Disease Status of Chinese
residents 2015 indicated that smoking number of Chinese
residents was 300 million, the rate of smoking was 28.1%
among residents age above 15 years old. Among them, the rate
of smoking among male residents was 52.9%, and the rate of
passive smoking was 72.4%.

SUGAR-SWEETENED BEVERAGES AND OTHER SUGAR-
SWEETENED FOOD CONSUMPTION
In a meta-analysis included nine studies with 402 901 subjects, it
was concluded that 1 serving/day sugar-sweetened beverages
(SSBs) had a 28% greater risk of T2DM.42 In another meta-analysis
identified 11 studies including 310 819 participants and T2DM
patients, it was calculated that subjects with the highest quantile
of SSBs consumption (1–2 servings/day) had a 26% greater risk
of T2DM than those with the lowest quantile.43 Another meta-
analysis about prospective studies suggested that SSBs consump-
tion was also associated with an increased risk of T2DM in USA
and Europe.44

In China, sugar-sweetened food consumption of Chinese adults
residents in nine provinces increased from 8.9% to 25.4% during
1997–2009.45 Based on the data from the CHNS in 2002 and the
Chinese Nutrition and Health Surveillance in 2010–2012, con-
sumption rate of added sugar containing food (26.9%) in 2012 was
higher than that (20.4%) in 2002, with the highest rate among
6–11 years old urban girls. Although the percentage of energy
consumption from added sugar containing food decreased from
9.48% in 2002 to 9.09% in 2012. The consumption level of added
sugar in China is increasing generally.46

EATING BEHAVIORS
It has been suggested that binge eating disorder was more
common in T2DM patients.47 In a case-control study included 234
T2DM patients and 468 controls, the data supported that there
was a possible association between faster eating speed and the
increased risk of T2DM.48 In addition, a meta-analyses included 8
studies with 106 935 controls and 7419 T2DM patients concluded
that breakfast skipping was associated with the increased risk of
T2DM.49 The increase of fried instant food and other snacks
consumption, which result in higher energy consumption, may
also have effect on the risk of T2DM incidence.
In China, two cross-sectional surveys about eating behavior

among the 6189 urban children aged 8–14 years were conducted
in four cities in 1998 and 2008. The data reported that the
proportion of eating breakfast everyday declined from 84.7% in
1998 to 79.0% in 2008, and the proportion of never eating
breakfast increased from 0.9% to 2.6%. The low proportion of
eating breakfast and not adequate nutrition quality were the
major problems of breakfast behaviors among urban children.50

Another survey with totally 14 434 children aged 1–7 years in rural
areas of 7 provinces indicated that the proportion of never eating
breakfast, eating breakfast irregularly and eating breakfast
regularly were 7.2%, 16.7% and 76.0%, respectively. The propor-
tion of eating less than 3 kinds of food in breakfast was 56.8%
and only 5.2% ate more than 4 kinds of food in breakfast.51

A questionnaire survey conducted among 9194 primary and
secondary students aged 6–17 years from seven cities in China
showed that the rates of eating breakfast everyday were 97.0%,
92.4% and 93.4%, respectively. The proportion of students having
poor quality breakfast were above 80%.52 Using the data of CHNS
with 55514 subjects in 2002, it was calculated that the proportion
of breakfast skipping among subjects aged 18–44 years was 3.5%,

which was higher than that others. The proportion of outside
eating among urban residents was 26.1%, which was higher than
that among rural.53 The proportion of snacks consumption in
children aged 3–17 years were 19.3% with a growing trend.54

Survey with 7260 primary and secondary students of grade 3 and
above in seven cities of China showed that the rates of snacking at
home, in school and other places were 98.0%, 78.1% and 84.3%,
respectively. Obviously, unhealthy eating behaviors exist among
Chinese residents.

PREVALENCE OF OBESITY
In China, a population-based survey with 5071 subjects age ⩾ 40
years in Shanghai concluded that obese subjects had a
significantly higher risk of T2DM.55 A cross-sectional study with
3277 residents aged ⩾ 50 years in Jinan in 2011–2012, it was
indicated that waist-to-stature ratio for male and BMI for female
were the best indicator of the relationship between obesity and
T2DM.56 Using the data of China National Nutrition and Health
Survey in 2002 with 50 905 adults aged 18–79 years, waist-to-
height ratio for male and female can be considered for predicting
diabetes.57 A 6-year prospective study with 2856 adults aged
25–70 years and 629 health controls, it was analyzed that BMI and
waist circumference was positively associated with the risk of
diabetes.58 In a cross-sectional data from the Diabetes Appropriate
Technology Intervention Study with 8121 residents in China,
waist-to-height ratio was also considered as a more efficient index
in Chinese community diabetes screening.59 A study with 5338
T2DM and 4663 controls further demonstrated that obesity-
related genomic loci may be associated with T2DM, which was
similar as the conclusion of a study with 1873 T2DM and 1839
controls in Han Chinese individuals.60 Increasing levels of
abdominal obesity was also associated with the risk of T2DM in
a study with 30 519 older residents of Guangzhou, Southern
China.61 A meta-analysis included 18 prospective cohort studies
concluded that there was association between overweight and
obesity and the risk of diabetes.62 In another systematic review
and meta-analysis with prospective studies (1770 health obese
subjects and 98 T2DM patients), it was suggested that even
metabolically healthy obese adults indicated a substantially
increased risk of T2DM.63

In China, the prevalence of overweight and obesity among 0–7
years’ children were 6.3% and 3.2% in nine cities in 2005,
respectively,64 and the number sharply increased since 1985. The
prevalence of obesity among 7–18 years’ children also increased
rapidly according to the data of Chinese National Survey on
Students Constitution and Health from 1985 to 2014. In 2014,
the prevalence of overweight and obesity among urban boys
aged 7–18 years was 28.2%, urban girls 16.4%, rural boys 20.3%
and rural girls 12.8%.65 Using the data of CHNS, the prevalence of
overweight and obesity among adults were 27.1% and 5.2%,
respectively, while 29.7% and 5.7% in urban area, 24.5% and 4.6%
in rural area.66 In the past 30 years, the prevalence of overweight
and obesity in China showed a continuously and considerably
rising trend with the following characteristics: higher among male
residents than that among females; higher in urban than that in
rural; higher among residents with higher socioeconomic status,
and a faster increasing rate in rural area.

PHYSICAL ACTIVITY
Using the data of CHNS in 2002, it was concluded that physical
activity was an independent risk factor of diabetes.67 A meta-
analysis included 81 prospective studies and randomized trials
also supported that there were association between physical
activity and risk of T2DM.68

In China, the proportion of the population of sedentary
activities as the main leisure mode increased from 89.0% in
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1997 to 91.2% in 2009 and the proportion of walking and cycling
as the main way of travel mode decreased from 70.0% in 1997 to
47.1% in 2009 respectively.69,70 Data from Chronic Disease
Surveillance with 98649 adults residents showed that 11.9% of
them had moderate or vigorous intensity physical activity at least
10 min for three days per week, with the highest percentage
among adults aged 18–24 years (15.6%) and lowest among adults
aged 25–34 years (9.9%), higher percentage in urban areas (19.9%)
and lower in rural areas (8.2%). Average daily hours spent in
sedentary behaviors was 2.7 h, with the longest time among
adults aged 18–24 years (3.8 h), longer time in urban areas (3.3 h)
and shorter in rural areas (2.5 h).71 A survey with 51866 students or
parents in 4 provinces in China reported that the percentage of
students with screen time 42 h/d at weekdays and weekends
were 16.2% and 41.5%, which may have association with the
reduction of physical activity.69

SLEEP DURATION AND QUALITY
According to the study about the relationship between sleep
duration and diseases (or mortality), insufficient sleep of residents
aged ⩾ 18 years was defined as sleep duration o7 h, and
excessive sleep was defined as sleep duration ⩾ 9 h.72,73 It is
gradually recognized that the duration and quality of daily sleep
duration are important in the prevention of T2DM.74 Recently
Daniel et al. reported a study using 722 men and 764 women aged
53–93 years and showed that a sleep duration ⩽ 6 h or ⩾ 9 h was
associated with increased prevalence of DM and IGT.72 Chakra-
warty et al also concluded that sleep duration ⩽ 6 h was
associated with increased prevalence of T2DM and IFG.75 In a
study enrolled in 944 patients with T2DM in China, it was
concluded that 33.6% of the subjects were poor sleepers, and
poor sleep quality was positively associated with the diabetes
specificity quality of life scale. In addition, it has been suggested
that sleep disturbance was a predictor of T2DM in a study with
4140 men and 4129 women aged 25–74 years.76 Cappuccio et al
also suggested that sleep duration and quality consistently and
significantly predicted the risk of T2DM.77

With the process of industrialization and urbanization, the
traditional lifestyle is being challenged; fast-paced way of life
makes sleep duration of residents decreasing gradually. Sleep
duration and quality has become a prominent problem to the
public health of the world. The data of CHNS in 2002 with 197 954
residents showed that the average daily sleep duration of Chinese
residents was 8.3 h. The rate of insufficient sleep of residents aged
6–12 years, 13–17 years, 18–44 years, 45–59 years, 60 years and
above were 69.0%, 58.5%, 4.1%, 9.2% and 17.1%, respectively. The
rate of excessive sleep of residents aged 18–44 years, 45–59 years,
60 years and above were 27.1%, 20.2%, 24.3%, respectively.78

Based on the data of China Chronic Disease Risk Factor
Surveillance 2007 among 50 349 participants aged 15–69 years,
it was calculated that the average daily sleep duration was 8.1 h
and 32 352 (64.3%) people had self-reported good sleep quality
and the potential risk factors associated with sleep quality were
female, elder age, alcohol consumption and napping habit. In
addition, it suggested that exercise, long sleep duration and high
educational level may be beneficial for good sleep quality.79

In 2011, a survey about healthy lifestyle with 6159 residents
(urban: 4087, rural: 3059) was carried out in five provinces in
China. The survey showed that 55.8% of subjects reported a
self-evaluated good sleep quality, 54.2% in urban rural, 59.1% in
rural areas.80 In China, the phenomenon of insufficient sleep and
poor sleep quality is becoming increasingly serious, especially in
children and adolescents and the elderly. It is necessary to include
sleep related knowledge in diabetes self-management programs.

PSYCHOSOCIAL FACTORS
Psychological stress is closely related to the lifestyle in modern
society in China, which has direct effects on pathophysiological
changes and indirect effects on health behaviors (dietary habits,
physical activity, smoking and drinking alcohol).81 In 2008, a meta-
analysis by Chida et al.82 showed that adverse psychosocial factors
were associated with poor glucose regulation among diabetes
patients. Recently, in 2010, a systematic review concluded that
emotional stress, anger, anxiety and hostility increased the risk
of T2DM.83 A meta-analysis also found the evidence for an
association of work stress and T2DM.84

In China, a cross-sectional survey with 4735 urban residents
aged 15 years and above in six cities was conducted and reported
that 36.8% of them were severely stressed. The most educated
and higher income earners had lower stress levels than the least
educated and poorest. High levels of stress were common among
all other occupational groups, relative to managers and clerks,
except retirees and operational workers. Higher stress levels was
positively associated with social class in China.85

KNOWLEDGE AND ATTITUDES
A cross-sectional study included 200 T2DM patients was
conducted in 40 hospitals in China and it was suggested that
glycemic control score was positively correlated with the scores of
knowledge, attitude and practice (KAP) about medical nutrition
therapy.86 In addition, diabetes related knowledge and self-care
management in the majority of T2DM patients were at a low
level and education level, duration of diabetes, complications
and periodic review were the influential factors for self-care
behaviors.87 Another survey in four cities in China reported that
patients, doctors and nurses had poor knowledge related early
prevention and control of diabetes. It is necessary to carry out
health education with feasibility and authenticity and profession-
alism in China.88

EARLY LIFE FACTORS
It is gradually recognized that early life factors is crucial for
the development of T2DM. Many maternal factors during pregnancy,
such as malnutrition, healthy (hyperglycemia and obesity), behavior
(smoking, drinking and junk food diet), hormone administration, stress
and so on, may increase the risk of diabetes of offsprings in later life. In
neonates, there are also some factors which may increase the risk of
insulin resistance or T2DM, such as catch-up growth, lactation,
glucocorticoids administration and stress. 0besity of children also has
long-term negative effects on the incidence of T2DM in later adults
life.89 A study with 7874 rural adults exposed to the Chinese famine
(1959–1961) during fetal life and childhood from CHNS 2002 was
conducted and suggested that in severely affected famine areas, fetal-
exposed subjects had an increased risk of hyperglycemia compared
with non-exposed subjects. In severely affected famine areas, fetal-
exposed subjects who followed an affluent/Western dietary pattern or
who had a higher economic status in later life experienced a
substantially elevated risk of hyperglycemia.90 In China, along with the
rapid economic growth, malnutrition during pregnancy has been rare,
while nutritional imbalance and nutrition surplus was common. The
rate of excessive weight gain of pregnant women during pregnancy,
and the incidence of gestational diabetes, gestational hypertension
disease and other pregnancy complications of pregnant women and
the incidence of macrosomia during childbirth gradually increased.
According to the data of Chinese National Survey on Students

Constitution an Health, the prevalence of overweight and obesity
in urban boys, urban girls, rural boys and rural girls aged 7–18
years were 23.23%, 13.76%, 12.72% and 8.56%, respectively, which
showed a continuously growing trend.91 All the above adverse
early life factors may increase the incidence of T2DM in China.
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ECONOMIC, AGING TREND AND OTHER SOCIAL FACTORS
With the rapid development of economic and the improvement
of medical and health condition, the average life expectancy is
continuously growing, which result in the increase of elderly
population. China is facing with arduous challenges along with the
aging trend. Aging is a risk factor for the prevalence of chronic
diseases. The aging trend also brings the increase of T2DM incidence.
Statistical Bulletin of the National Economic and Social Development in
2014 showed that the number of population aged 60 and over was
212 billion, which accounted for 15% of the total population, while the
number of population aged 65 and over was 137 billion, which
accounted for 10% of the total population until the end of 2014.92

According to the forecast of United Nations, China will enter a period
with the fastest speed of aging trend. By 2050, the number of
population aged 65 and over will be 400 million and the number of
population aged 80 and over will be 150 million. The aging percentage
will reach more than 30%.93 In addition, economic prosperity also
contributed to the rapid urbanization. China is undergoing a transition
from a rural to an urban society94 and migrants population from rural
areas have adopted lifestyle that put them at similar risk as the urban
population.95

In summary, the prevalence of T2DM is gradually increasing in
China. The prevention and control of T2DM is still faced with great
challenges. It should be clearly understood that current unhealthy
lifestyle has inversely effect on the incidence and development of
T2DM. In particular, the increased fat and carbohydrates intake,
the transition of dietary pattern, the extension of sedentary
time and the increasing rate of obesity have contributed to this
increase in T2DM. Lifestyle management should be acknowledged
as an essential part of diabetes prevention.
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