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Abstract. Diabetes Mellitus is a growing public health problem recent year. Diabetes has two main kinds: 
type 1 and type 2. Accumulating evidence suggests that genetic predisposition plays an important role in 
type 1 diabetes. This may be one reason that cause the difference between China and U.S. Within diabetes 
patients, more than 90% have type 2 diabetes. However, the prevalence of type 2 diabetes in China and 
United States of America is quite different, with 11.6% and 13% in two countries, respectively. Two 
countries with completely different cultures and histories have such slight differences in the prevalence of 
type 2 diabetes. Based on this fact, this paper will introduce the pathogenesis of diabetes and how it differs 
between the two countries. 

1 Introduction 

Diabetes is considered to be an epidemic disease that 
endangers the entire society. With population growth and 
population aging, the prevalence of diabetes is getting 
higher these years [1]. Diabetes is the sixth cause of 
death in the world, killing 1.6 million people in 2016 [2]. 
According to International Diabetes Federation, in 2019, 
about 463 million adults who aged 20 to 79 years old 
were living with diabetes and this number will rise to 
700 million by 2045. Within this population, 
approximately 79% live in low- and middle- income 
countries. The IDF also states that more that 90% of 
diabetic patients are having type 2 diabetes [3]. The 
prevalence of diabetes in Chinese adult population is 
estimated to be 11.6% [4]. As of 2018, the prevalence of 
diabetes among aged 18 years or older in United States is 
13% [5]. Past studies proved that the prevalence of 
diabetes varies significantly across regions [1]. However, 
there is little difference of the prevalence between China 
and United States. Therefore, this paper will discuss 
what causes this similar prevalence in two different 
countries. 

There are three types of diabetes: type I, type 2, and 
gestational diabetes [5]. Type 2 diabetes accounts for 
around 90% of all diabetes cases because it is mainly 
affected by diet and lifestyle, whereas type 1 diabetes is 
not as common cases as type 2 diabetes and considered 
to be inherited [3]. Since type 2 diabetes is the most 
common form of diabetes, this paper will focus more on 
the causes of type 2 diabetes. The purpose of this article 
is to reveal the difference of prevalence between China 
and United States. In this review, we propose the past 
studies on diabetes mellitus in China and United States 
of America, while comparing the different factors that 

making these two countries developing the high rate of 
diabetes these years. Past studies have shown positive 
relationship between diabetes and obesity. Therefore, the 
factors of obesity will also be discussed in the article. 
Specifically, this report will focus on three primary 
topics: (1) the current state of diabetes in China and U.S.; 
(2) the role of genes in diabetes; (3) relationship between 
diabetes and obesity, divided by two parts: diet and 
lifestyle; (4) how alcohol causes and affects diabetes. 
Finally, important factors affecting diabetes in China and 
the United States will be summarized. 

2 Overview of Diabetes Mellitus 

2.1 The Relationship of Insulin and Diabetes 

Diabetes is a chronic disease that fast-affecting world’s 
population. International Diabetes Federation estimates 
currently there are 463 million people developed 
diabetes. They also prove within this population, half of 
them is undiagnosed. The number is still increasing in 
many countries [3]. For those people who are not aware 
of developing diabetes, they are at high risk of 
developing diabetes complications such as 
cardiovascular disease and stroke. According to 
International Diabetes Federation [3], around 700 
million people will develop diabetes by 2045. Diabetes 
has a high risk of premature death. It is estimated that 
one person dies every 8 seconds [3]. Within population 
affected by diabetes from all ages, including infants and 
elders, 72% are at a working age of 20 – 64 [3]. It is 
popular in both male and female because of androgen 
deprivation in male and androgen excess in female [6]. 
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2.2 The Types of Diabetes 

There are three types of diabetes: type I, type 2, and 
gestational diabetes [5]. Type 1 diabetes is an 
autoimmune disease. It is mainly caused by the 
destruction of β-cells in the pancreas that can produce 
insulin. Type 1 diabetes develops also because of genetic 
predisposition and environmental factors [7]. The 
characteristic of type 1 diabetes is that the body barely or 
do not produce insulin, so people have to inject insulin 
lifelong to maintain an ideal blood glucose level. Insulin-
pump therapy for type 1 diabetes patients is now widely 
used in order to control glycemic [8]. Type 1 diabetes 
can develop at any age, especially in children and 
adolescents [3]. Type 2 diabetes occurs because the body 
are not able to utilize insulin properly. Around 90% 
diabetes cases are type 2 diabetes. It is more common in 
adults. Most people with type 2 diabetes need to take 
oral drugs or insulin to keep their blood glucose level 
under control [5]. Besides, type 2 diabetes is also 
preventable. It is reported that the risk of type 2 diabetes 
can be reduced by 16% per kilogram weight loss [9]. 
The last kind of diabetes, Gestational diabetes (GDM), 
develops in pregnant women who have never had 
diabetes, which consists of high blood glucose during 
pregnancy. GDM will go away after pregnancy but the 
risk of type 2 diabetes in both woman and their baby will 
increase later in their life [3].  

However, differ from the theoretical research, the 
incidence rate of type 2 diabetes is affected by numerous 
factors. According to the study by Lee, Brancati, & Yeh 
[10], the risk of developing type 2 diabetes within Asian 
population is 20%-40% higher than the white population 
even though Asian population tend to have a lower BMI. 
One of the reasons for this phenomenon studied by Park 
et al. [11] is that Asian have more visceral adipose tissue 
(VAT) than the white, especially within female 
population.  

In the following report, the impact factors of diabetes 
in China and the United States will be introduced from 
three perspectives: genes, obesity (including diet and 
lifestyle), and the role of alcohol. 

3 Gene 

It is reported the incidence of Type 1 diabetes is 
increasing 3% per year [12]. In all age groups in China, 
the incidence of type 1 diabetes per 100,000 person-
years is estimated to be 1.01[13]. In the United States, 
the prevalence of diabetes is 0.55%, which represents 
approximately 1.3 million American adults [14]. Type 1 
diabetes has high inherited susceptibility. HLA class II 
alleles account for 30% to 50% of the risk of inherited 
type 1 diabetes [15]. There is a significant relationship in 
risk of diabetes in familial relationship [16]. The 
patient’s siblings’ risk of developing T1D is 15 times 
higher than the general population’s risk of developing 
T1D, especially the prevalence of monozygotic twins is 
much higher than that of dizygous twins [15]. Past 
studies suggest a significant difference of occurrence in 
type 1 diabetes between northern and southern 

hemisphere. Also, Asia has the lowest incidence and 
northern Europe has the highest incidence [17]. The 
change range in east and southeast Asia and Oceania is -
2% and 60%, respectively [1]. It shows that 
environmental factors play an important role in genes of 
developing diabetes. According to study by Hu, diabetes 
is the product of the interaction of genetic and 
environmental factors. Most diagnosed diabetes 
susceptibility are related to impaired β-cells [18]. β-cells 
is used to produce and secrete insulin, so that hormone 
can regulate level of glucose in the blood. However, 
these cells are either destroyed by the immune system 
then lead to Type 1 diabetes, or produce insufficient 
insulin then lead to Type 2 diabetes. Also, KLF11 gene 
variants may also play a role in susceptibility to diabetes 
[19]. 

4 Obesity 

The increasing prevalence of type 2 diabetes is closely 
related to accelerative incidence of obesity. Around 90% 
of type 2 diabetes is attributable to overweight or obesity 
[20]. Furthermore, the pathogenesis of obesity includes 
environmental factors, lifestyle, diet, as well as genetic 
factors. Past studies show a significant relationship 
between obesity and ethnic, which point out that genetic 
factor plays a role here [21]. Silventonen et al. suggest 
that genetic factors have a strong influence on BMI 
whether from childhood or adulthood. Therefore, 
interventions for obesity are urgent [22]. 

Obesity is now regarded as one of most serious risk 
factors of Type 2 Diabetes. It was traditionally 
considered as high-income country problem, but now it 
has a high prevalence in both low- and middle- income 
countries [2]. WHO also points that the common 
consequences of obesity include but not limited to 
diabetes, cardiovascular diseases, musculoskeletal 
disorders, and cancer. Evidence by Mokdad et al. [23] 
suggests that obesity is the most important factors for 
diabetes. It will also lead a metabolic abnormality of 
insulin resistance, so the ability of insulin will be 
decreased [24]. Therefore, past study concludes that the 
increase in BMI will lead an increase in the incidence of 
type 2 diabetes mellitus [25]. That is, the more the 
function of insulin will be affected by obesity, the higher 
the risk of people developing type 2 diabetes. 

There is a significant difference in obesity between 
china and United States. China is the most populous 
country in the world and it is the largest developing 
country. The obesity rate in China is yearly increasing. 
Zhang et al. [26] stated that around 5.2% people are 
obesity and 28.1% people are overweight in China, with 
the considerable variety between provinces. They also 
reported that people at age of 45 -54 has the highest 
prevalence of overweight and obesity in China. The 
prevalence of obesity in 2017 – 2018 in America is 
42.2%, with the prevalence of obesity of 35% in male 
and 40.4% in female [5, 27]. In United States, 
approximately 280,000 people die from obesity related 
causes each year [28]. Past study notices that there is a 
significant linear trend in the prevalence of obesity 
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among female population in America [27]. Most females 
in United States think there are several reasons such as 
genetic and environmental factors cause obesity, 
compare to male think it is because of diet habit and 
lifestyle [29]. As stated before, obesity is one of the 
potential factors to cause diabetes. However, pattern of 
the prevalence of diabetes and obesity between China 
and the US is quite different (Figure 1). We are trying to 
find out the reason behind this phenomenon. 
 

 

Fig. 1. Prevalence of diabetes and obesity in China and U.S. 

4.1 Diet 

The diet and structure of China and the United States are 
different. The Chinese diet is represented by cooking 
with large amount of oil, fat and salt. Past research has 
shown that saturated fats, sodium, and cholesterol 
content in Asian foods are significantly higher than 
western foods [30]. Additionally, starch, which is the 
common food in China, are able to resist degradation in 
earlier sections of the gastrointestinal tract to reach distal 
portions of the colon [31]. Western food such as 
McDonald's, Pizza Hut and other fast food always seem 
to have high calories. Long-chain fatty acids, which is 
the most abundant component of western foods, will 
adverse to obesity because it will enhance Th1 and Th17 
cell differentiation more [32]. Gut microbiota also plays 
a significant role in metabolism of diet. Researchers 
proved that there is an association between diet-induced 
obesity and gut microbial ecology. They concluded, 
therefore, it leads an increased ability to promote host 
obesity [33]. Therefore, diet has a major impact on 
human health, and gut microbial plays an important role 
in mediating these effects. 

Table 1. Food calories comparison between China and United 
States (per 100 gram) 

China United States 

Food Name 
Calories(/

100g) 
Food Name 

Calories(/10
0g) 

Rice 117 
Cheese 
Burger 

263 

Noodles 350 
French 
Fries 

325 

Kong Pao 
Chicken 

135 
Chicken 
Nuggets 

282 

Stie-fried 
Vegetable 

53 
Pepperoni 

Pizza 
276 

 
There is a transition from undernutrition to 

overnutrition during 1980s – 1990s after an economic 
and social change in China, with a large increase in egg, 
meat, and poultry consumption. Diet has predominantly 
changed in China. The level of energy from fat is 
presently high, especially in urban areas, increasing from 
13.8% to 37.5% [34, 35]. People tend to consume more 
high-fat diet, animal foods, and edible oil instead of 
traditional foods like rice and wheat products [36]. Du et 
al. also points out that flour and rice are no longer as 
valuable as before [36]. They further predict that the 
consumption of these two staple goods will decrease 
more with the higher future income. Also, refined grains, 
which has known can rapidly raise blood glucose levels, 
is much more popular than whole grains. With such 
high-energy density, high-fat and low-fiber diets, people 
have higher risk to get type 2 diabetes. Moreover, higher 
income will bring an increase consumption on animal 
foods, particularly in low-income family. Animal foods 
were expensive for most Chinese people before 1988 
[36]. However, with the high speed of economic and 
social development, animal foods are no luxury foods 
but a normal daily proportion of their daily meal. Du et 
al. also pointed a significant increase of incidence of 
overweight and obesity in low-income family from 6.3% 
to 10.9% in 10 years [36]. The same standard rate in 
high income family increase from 10.7% in 1989 to 
19.6% in 1997. Therefore, they also concluded there is a 
positive linear relationship between income and 
prevalence of overweight and obesity. In addition, China 
has an extremely unbalanced economic throughout the 
country, with highly developed cities in southeast coastal 
areas and lower developing cities in mainland. Therefore, 
because of both economic development and educational 
level, people in northern China are tend to consume 
more animal foods and high starch foods. This is the 
reason why the prevalence of overweight and obesity in 
northeast and northwest is higher than it is in southeast 
[26]. 

The lack of healthy food is one of main reason why 
the prevalence of obesity is high in United States of 
America. In his investigation into the relationship 
between obesity and poverty, Levine shows that 
Americans are the most prone to obesity and developing 
diabetes if they live in the most poverty-dense counties 
[37]. He pointed out the reason why is because it is hard 
for people in poverty country to get fresh food, and the 
healthy foods are in short supply [37]. World Health 
Organization have proved that there is a positive linear 
relationship between the fast-food consumption and 
prevalence of obesity [38]. In United States, some fast 
foods like burger or pizza are much cheaper than 
vegetables. This will cause most poverty people tend to 
consume more fast foods other than healthy foods. A 
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study by Harvard Medical School suggests that added 
sugar in soft beverages make up around 10% of the daily 
calories Americans take per day. Researchers at Harvard 
Medical Schoolalso proved that the higher intake of 
sweetened beverages will cause the obesity [39]. In 
addition, according to The U.S. Department of 
Agriculture [40], the average calories Americans take 
was 20% in 2000 than it was in 1983, because the 
consumption of meat increased from 138 per person per 
year to 195 per person per year. Increased daily calories 
and consumption of fats cause an increase prevalence of 
overweight and obesity in United States. 

4.2 Lifestyle: physical activity 

Obesity can also be caused by sedentary lifestyle. 
Lacking of exercise is associated with a series of adverse 
health consequences, the most important one is obesity. 
The regular exercise plays an important role in daily life. 
Past studies suggest there is a positive correlation 
between protein consumption and microbial diversity. In 
their study, athletes have a significantly higher diversity 
of gut microbiota compare to the control group [41]. 
Microbial diversity is important to promote stability and 
performance [41]. According to Sun and Zhu's research 
[42], intestinal bacteria can increase the catabolism of 
muscle fat, thereby resisting diet-induced obesity. 
However, the frequency of exercise decreased 
significantly in both China and USA.  

The reason why the decrease of exercise among 
Chinese people increases these years may cause by 
urbanization, development of transportation and society. 
With the increase of manufacturing and service 
industries, traditional agriculture that requires a lot of 
manual labor is gradually decreasing. Bell, Ge, & Popkin 
[43] reported on a new study for association between 
work load level and obesity and conclude that light 
work-related physical activity is the most important 
predictor of weight gain. Also, due to advances social 
transportation, physical activities in daily life have been 
greatly reduced these years. The weekly physical activity 
of Chinese adults fell by 32% from 1991 to 2006 [44]. 
As a consequence, the prevalence of obesity increases 
these years. Bell, Ge, & Popkin [45] did another study 
on association between obesity and household ownership 
of motorized transportation in both male and female in 
China. They concluded that the odds of being obese are 
80% higher among those who own a vehicle, compare 
with people who do not have a vehicle.  

Furthermore, urbanization may be another reason for 
people having less physical exercise in China. Popkin 
suggests that the prevalence of obesity of urban areas in 
China is 23.1%, compare to 10.2% in rural areas. He also 
pointed out that rural residents tend to have much more 
physical activities than urban residents [46]. The 
prevalence of diabetes is 6% higher in male and 4% 
higher in female in more-urbanized areas than less-
urbanizes areas [47]. In China, low proportion of people 
exercises after work. It is even much lower in cities. 
Muntner and his colleague [23] found that less than 25% 
of Chinese adults (35-74 years old) can do a moderate a 

30-minute exercise every day, while less than 7.9% of 
the urban population do a regular exercise.  

The United States is also facing a serious problem of 
physical inactivity. Long-time sedentary time, poverty, 
education, and even season can be the reason why 
American people have a low rate of physical exercise. In 
Tudor-Locke et al.’s study [48], only 3.2% of American 
adults achieve the public health guidelines of physical 
activities. They also pointed out that male is more 
physically active, and have less sedentary time than 
female. This also explains why the obesity rate among 
female is higher than male in U.S. Past studies also 
prove that high level of television viewing has a 
significantly positive impact on obesity [49, 50]. It is 
because the longer duration of viewing television, the 
shorter time people have to do some physical exercises. 
In addition, lower education family may be a factor 
causing people and their children to have longer 
sedentary time compare to a well-educated family [51]. 
Furthermore, poverty may be another reason why people 
in the U.S. is in lack of physical activity. Violence and 
lack of sidewalks in poverty county may hamper 
residents to have outdoor physical activities [37]. Also, it 
is been reported that season has a significant impact on 
physical activity with the highest percentage of people 
exercise in summer and low percentage in winter in U.S. 
[52]. 

5 Alcohol 

As one of the most popular drink all over the world, 
there is a causal relationship between alcohol intake and 
risk of diabetes [53]. It will also bring huge social and 
economic burden and health problems. Harmful use of 
alcohol causes 3 million death every year, which is 5.3% 
of all death [2]. Consuming more alcohol will lead a 
deterioration in insulin sensitivity. In addition, long-term 
or excessive drinking may reduce insulin resistance, 
which is one of the main pathophysiological mechanisms 
underlying diabetes. Researchers also noticed that 
compare to female, male tends to have a higher 
significance in alcohol consumption and insulin 
resistance as well as other diabetes-related traits [54]. 
Zhang et al. [55] suggest that the risk of developing type 
2 diabetes among alcohol drinker is 4.2% higher than 
non-drinkers. Daily intake of more than 30g alcohol will 
definitely increase the incidence of diabetes. However, it 
has also proved that consumption of alcohol around 22g 
a day will have the most significant protective effect on 
male who developed diabetes and 24g a day for female 
[53, 56]. Therefore, people should have an adequate 
control of taking alcohol. 

6 Conclusion 

In summary, this paper discussed the pathogenesis of 
Diabetes between China and the United States, which is 
not only the difference in diet between the two countries, 
but also people's physical inactivity due to economic and 
cultural reasons. Moreover, the fact is that the obesity 
rate in the United States far exceeds it is in China, which 
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means that Americans may more likely to develop type 2 
diabetes. However, the difference between the two 
countries in the prevalence of type 2 diabetes is only 
1.4%. This may be because the previous studies are too 
general, other factors may also lead to this result. 
Furthermore, type 1 diabetes has caused huge differences 
in geographic location and ethnicity, that is, Asia has the 
fewest people developed type 1 diabetes, while the 
prevalence rate is the highest in Northern Europe. 
However, there are few researches focus on studying 
type 1 diabetes in China and the United States. This is 
what needs to continue to study and explore in the future. 
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