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Commission on Diabetes, "it is not known how the course, the complications and mortality 

from diabetes among subgroups of the United States population compare with the same 

factors for persons with diabetes of the same ethnic origin in the homelands" [tl]. This review 

article focuses on the number and prevalence ofNIDDM and risk factors contributing to the 

disease among these Asian sub-populations. This goal of this paper is to provide information 

to health and medical researchers, practitioners and community planners for use in public 

health interventions in the United States, India, China and Japan. The results of this paper 

direct attention to the migrant Asian Indian, Chinese and Japanese populations because the 
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ABSTRACT 

The prevalence of type 2 non-insulin dependent diabetes mellitus (NIDDM) is increasing in 

Asians, especially among Asian ~ Chinese and Japanese populations. This increase will have a 

severe impact on the health and well being of these populations. In 1997, a health Sl.U'Vey from the 

World Health Organization (WHO) found the numbers of adults with NIDDM in Asian Indians, 

Chinese and Japanese populations to be first, second and fifth, respectively 1141• According to the 

National Commission on Diabetes, "it is not known how the course, the complications and mortality 

from diabetes among subgroups of the United States population compare with the same factors for 

persons with diabetes of~e same ethnic origin in the homelands" 1121• This review article focuses on 

the number and prevalence ofNIDDM and risk factors contributing to the disease among these Asian 

sub-populations. This gOal of this paper is to provide information to health and medical researchers, 

practitioners and community planners for use in public health interventions in the United States, 

India, China and Japan. The results of this paper direct attention to the migrant Asian Indian, Chinese 

and Japanese populations because the prevalence ofNIDDM is increasing rapidly in these groups. 
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INTRODUCTION 

According to World Health Organization (WHO) health surveys, the prevalence of type 2 

non-insulin dependent diabetes mellitus (NIDDM) was projected to increase from 1995 to 2025 by · 

1700At (from 84 to 228 million) in most developing countries ltsl. In 1997, this survey found that 

Asian Indian, Chinese and Japanese populations were first, second and fifth in prevalence ofNIDDM, 

respectively 1151. 

Diabetes is a condition where an increase in the level of glucose in the blood causes glucose 

to collect in the body's circulation instead of going into cells. The "build-up" of glucose in the blood 

causes the body's cells to be starved for energy, or on a long-term basis, causes damage to the tissues 

of the eyes, kidneys, nerves, or heart. NIDDM is defined as the inability of insulin to suppress non

estrified fatty acids, which causes continued hepatic glucose production 161• This form of diabetes is 

the most common form of diabetes in Asians, and until recently, it occurred predominantly in adults. 

However, the prevalence in young Asian children is also increasing '14
•
171. The WHO classification of 

NIDDM is based on a fasting blood glucose value, or the blood sugar level taken two hours after a 

75g challenge of glucose taken orally (Table 1) 11•
2

•
3
•
5
•
6
•
7
•
12

• 
13

.151
• Risk factors for NIDDM are obesity, 

lack of physical activity, age, race or ethnicity, family history of diabetes and Acanthosis Nigricans 

(ADA, 2000). Several studies testing the correlatian of physical exercise and NIDDM have concluded 

that physical exercise and decreased prevalence ofNIDDM are positively correlated 15•
6
•
7
•
10

•
111

• 

However, a study among Asian Indians by Ramchandran et al ( 1997), found no correlation between 

the amount of physical exercise and prevalence ofNIDDM 121. 

Treatment ofNIDDM includes planning proper times and foods per each meal, weight loss 

and increasing exercise. Meals should be low in fat, and include proper amounts of proteins and 

carbohydrates. Exercise also helps lower blood sugar, because it increases the activity level of the 

cell, causing an increased need for energy from sugar. 

This review of literature is focused on articles that study the number and prevalence of 

NIDDM in Asian~ Chinese and Japanese sub-populations. The articles were chosen based on 
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the study population, location and risk factors studied. The goal of this paper is to provide available 

information to health and medical researchers, practitioners and community planners for use in public 

health interventions. Asian Indians, Chinese and Japanese were chosen because these populations 

have a high rate of prevalence ofNIDDM, but comparatively there is a lack of published research 

regarding NIDDM prevalence. These populations are also increasing in size in the United States and 

will require specific NIDDM health interventions. The 2000 census has listed the Chinese, Japanese 

and Asian_Indian populations as first, third and fourth in number among, Asians residing in the United 

States [t&J. 

For the purposes of this paper, native Asians are defined as those individuals who are 

descendents of their respective country and still reside in the country of origin. For example, a 

Japanese native is a person of Japanese descent who lives in Japan. This definition is used to focus the 

sample population reviewed in tbe published studies. Another definition applied for the use of this 

paper was the definition of an Asian in western industrialized countries. These Asians are those 

individuals who are of Asian descent, but reside in a western industrialized country. For example, a 

Japanese American is a person of Japanese descent, who is living in the United States. 

This review article is tbe result of a literature search performed using Medline. Articles were 

chosen based on the criteria of content, location and date of publication. Articles were chosen if the 

study population was Asian-Indian, Chinese, or Japanese and the study focused on the prevalence of 

NIDDM. The articles were limited by date of publication between the years of 1960-2001. Articles 

were also limited to studies that focused on the prevalence ofNIDDM. For example, articles that 

focused on cardiovascular disease, but mentioned an increase ofNIDDM as a side effect were 

eliminated. 

Thus far, there appears to be a lack ofNIDDM research on Asian Indian Americans and 

Chinese Americans in the United States and Japanese individuals in Japan. There have been 

numerous studies conducted on the migrant Asian Indian population in South Africa, the United 

Kingdom and in o~ areas of Europe, as well as the Asian Indian population in India (S.
6,7J Research 
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on the prevalence of the native Chinese population in China is also available ll6.l 71. Similarly, there are 

numerous studies in the literature focusing on the Japanese American population in the western parts 

ofthe United States (IO,II,I2,t 31. 

NIDDM prevalence has increased rapidly in several Asian countries and populations due to 

changes in lifestyle, increased westernization, urbanization 1171
• The largest occurrence ofNIDDM has 

occurred in the developing countries India and China 1171
• Risk factors for NIDDM among Asians 

include increasing age, central obesity, decreased physical exercise, race or ethnicity, diet family 

history of diabetes and presentation of Acanthosis Nigricans li.2S,6•
7
•
1
•
9
•
10

•
11

•
21 1. 

Developing countries also have an increased risk ofNIDDM prevalence and other chronic 

diseases due to increases in life expectancy. There has been a shift from a high prevalence of 

infectious (communicable) diseases to a high prevalence of chronic (non-communicable) diseases ll'l. 

Often, this shift occurs rapidly, and the country undergoes an increase in both infectious and chronic 

diseases for a period of time. Many Asian countries are in this stage of development, and so are 

aftlicted with several health risks 1171. 

Prevaleace of NIDDM in Native Asians and Asian Americans 

hllllllllllltuu. Asian Indians have the highest number of adults with NIDDM according to WHO 

health surveys (3.8% prevalence) 12•
151. Asian Indian health researchers have found a steady increase 

in the prevalence of diabetes cases in Asian Indians (t.2.3J. The WHO International Diabetes Swvey 

found that India, among all nations, had the largest number of individuals with NIDDM in 1997 and 

was projected to have the largest number of people with NIDDM in 2025, (20 and 57 million 

respectively). The increase in Asian Indian diabetics in India between 1995 and 2025 is expected to 

be a 195% increase 1151 (Table 2). 

Banerji et al. tested the relationship between insulin action and the amount of visceral, 

abdominal subcutaneous (SC) and total adipose tissue in an Asian Indian population in South India (1). 

The investigators~ examined the relationship of Body Mass Index (BMI) and prevalence of 
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NIDDM. An inverse relationship of visceral adiposity with insulin action was found l'l. It was 

concluded that an increase in visceral adiposity causes an increased risk of developing NIDDM and 

an increased insulin resistance. The results of this study also found that Asian Indian men had an 

increased risk ofNIDDM and increased rate of insulin resistance (about 2/3 of the subjects) despite a 

non-obese Body Mass Index reading. It was concluded that an unknown triggering factor in Asian 

men was causing an increased insulin resistance and increased prevalence of diabetes. The 

researchers also found that Indian individuals in rural India had a NIDDM prevalence of 2%, while 

their urban Indian counterparts had a NIDDM prevalence of 11%. The NIDDM prevalence in Asian 

Indian migrants in the United States, South Africa and United Kingdom increased even more to 16% 

[I) 

Ramchandran et al found similar results regarding the prevalence ofNIDDM in Asian Indians 

in another study l2.31• In this study, the researchers agreed that genetic and environmental factors 

strongly affected the prevalence ofNIDDM, so they tested the effects of the temporal factor on the 

prevalence ofNIDDM in urban Asian Indian adults [2.31• The researchers first evaluated an urban 

Asian Indian population l31 and then re-evaluated a similar group five years later l21. The investigators 

concluded that the prevalence ofNIDDM in the population had increased 40% in the period of five 

years. In addition, the researchers evaluated subjects' BMI, Waist-Hip Ratio (WHR), amount of 

physical exercise and impaired glucose tolerance levels. It was determined that the amount of 

physical activity was not positively correlated with an increased risk ofNIDDM. However, the risk 

factors of age, WHR, BMI, and gender play a strong role in the development ofNIDDM, starting 

with the strongest effect to the weakest effect, respectively. Diet was mentioned as a risk factor of 

NIDDM in this study. In this study women had a higher prevalence ofNIDDM (2•
31• However, a 

national Asian Indian urban diabetes study demonstrated that the male and female population were 

nearly equally predisposed to the disease and that one in eight Asian Indian adults in the country had 

diabetes (ISJ.The first study by Ramchandran et al (1992) also listed urbanization, family history and 

upper body obesity~ a strong risk factors l31• Ramchandran et al. also concluded that migration of 
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Asian Indians from rural India to urban India increased the prevalence ofNIDDM due to changes in 

environment, lifestyle and diet ll.lJ. 

7 

Asitur Indians ill Western lrulustrialiud Co111111'ies. There are a large number of Asian Indian 

migrants throughout the United States, however, there have been few diabetes-related studies 

conducted on this population. Although research on Asian Indian migrants exists in Europe and 

Africa, Banerji et al and Laws et al are the only published studies found that display some 

information on the situation of Asian Indian Americans in the United States 1'·41. The research study 

by Banerji et al also foqn.d that Asian Indian Americans were more hyperinsulinemic when compared 

to Caucasian individual~ 111• Asian Indian Americans were shown to have an increased prevalence of 

NIDDM, even without an increase in BMI 1'1• In addition, there is also an increased level of plasma 

glycerol, despite increased insulin levels, in Asian Indian Americans when compared to European 

Americans 141• 

Much of the research done on Asian Indian migrants is focused in South Africa and the 

United Kingdom. Omar et al. studied an Asian Indian migrant population in various parts of Durban, 

South Africa 151. The subject population was limited to descendents of Asian Indian migrants between 

the years 1860-1911. Researchers controlled socio-economic status by choosing individuals from 

both affiuent and non-aftluent communities. The goal of this study was to determine the prevalence of 

NIDDM and impaired glucose tolerance (IGT) levels 151• The investigators found that obesity was 

strongly linked to the prevalence ofNIDDM and IGT in Asian Indian migrant women. The research 

findings also showed a crude NIDDM prevalence of9.8% and a crude IGT prevalence of 5.8% 151• 

McKeigue et al. hypothesized in their study that glucose intolerance and body fat pattern are 

inter-related 161. An increased accumulation of abdominal fat and increased waist circumference was 

found for Asian Indian migrants in London, United Kingdom, when compared to Europeans in the 

same area. This increased abdominal fat without generalized obesity is unique to only a few 

populations, including the Asian Indian migrant population. Most other populations with an increased 
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risk ofNIDDM often have an increased BMI and generalized obesity, such as the Pima Indians and 

Nauruans 161• It was also found that Asian Indian migrant women have a stronger association with 

glucose intolerance and central obesity than Asian Indian migrant men 161. Waist, hip and thigh girths 

were measmed in order to get an accurate anthropometric measurement. Skin-fold thickness ratios of 

the triceps and the anterior thigh were also measured to calculate the amount of body fat 161. 

In a similar study, the relationship between central obesity and insulin resistance was 

correlated with NIDDM 171• This study was also conducted in London and focused on the Asian 

Indian migrant populations compared to the European population. The prevalence ofNIDDM in 

Asian Indian migrants was found to be significantly higher than that of the European population ( 19% 

versus 4%, respectively). This prevalence is approximately 4.3 times as great in Asian Indian 

migrants than Europeans. The Asian Indian migrant population was also found to have a greater 

waist-hip ratio than their European counterparts. The researchers concluded that this might make 

Asian Indian migrants more susceptible to an insulin resistance syndrome and central obesity 171. The 

results of the study predict that physical exercise and control of obesity would help decrease the 

prevalence ofNIDDM among Asian Indians. 

Jllplllle8e. NIDDM is a serious health concern affecting millions of Japanese individuals in Japan and 

throughout the world. The WHO diabetes health survey found Japan to be the fifth highest country in 

the number of adults with diabetes in the year 1997 (6.5% prevalence) (Table 2). K.itazawa et al. 

studied the prevalence ofNIDDM in Tokyo, Japan Ill. The WHO criteria for diagnosis was followed. 

Researchers concluded that men had an increased prevalence ofNIDDM as compared to women, 

4.00.4 and 2.2%, respectively. Although the reason for this finding was not mentioned in the paper, it 

may be due to an overall increase in BMI and intra-abdominal fat in men subjects compared to 

women subjects 1201. This prevalence ofNIDDM also increased with age 111• Diabetic retinopathy was 

found to be 4.3% of this population. Researchers also concluded that an increase in fasting blood 

glucose may be an indicating factor to warn of glucose, and can be used as a screening tool 111• 
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Takashima et al. also studied the prevalence ofNIDDM in Japan. However, their study 

focused on more of the rural population of native Japanese individuals '141. This study was focused in 

the rural areas ofTobuku and Kyushu. The study results showed an increased prevalence ofNIDDM 

in Japanese men compared to women. The total rural prevalence was concluded to be 4.90.41141. 

Researchers speculated that this number may have been higher than expected due to the increased 

urbanization of rural areas and because living standards between the urban and rural areas of Japan 

are becoming more similar. Obesity, hypertension, proteinuria, hyperlipidemia and hyperuricemia 

were considered to be risk factors, since they contribute to the increased prevalence '141. 

Jt~JHU~eSe ill Westerllllldllstrilllked Colllllries. Huang et al. studied the prevalence ofNIDDM and 

the role of acculturation to a Western lifestyle in the prevalence ofNIDDM in Japanese Americans in 

Hawaii. The Honolulu Heart Program studied men of Japanese descent in Japan, Hawaii and 

California 110
•
111. This study did not use the WHO criteria for NIDDM prevalence diagnosis. Instead, 

glucose was measured in a non-fasting state, one hour after a 50 g glucose load was delivered Ill, 
12

'. 

The Japanese American subjects were limited to male descendents of Japanese migrants between the 

years 1900-1919. The researchers noted the prevalence of native Japanese individuals in Japan was 

fairly low. Acculturation was tested with a series of questions about diet, years spent in Japan and 

place of birth. Researchers noted the increase in acculturation was inversely correlated with an 

increased prevalence ofNIDDM This is due to the change in diet, physical exercise and lifestyle of 

Japanese Americans. Japanese Americans' diet included more animal protein and fat, while their 

physical exercise decreased 1101. Aging, obesity and a lack of physical exercise were also found to be 

risk factors for NIDDM. Researchers found a reduced prevalence ofNIDDM was present in those 

Japanese Americans who had retained a more traditional Japanese lifestyle. They also found that 

living in Japan was associated with a lifestyle that incorporated increased physical exercise, a 

decreased BMI and a decreased level of obesity. Japanese male migrants in Hawaii were two times as 

likely to be aftlicted with NIDDM than their Japanese male counter-parts II OJ. 
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Burchfiel et al. also used Honolulu Heart Program data in their study to analyze the 

prevalence ofNIDDM in male Japanese Americans '111• The focus of this study was to ascertain the 

role of physical exercise on NIDDM prevalence 1111. The Honolulu Heart Programs study concluded 

Japanese Americans have experienced a higher prevalence ofNIDDM than in Japan. The lifestyle 

factors include consumption of a diet higher in saturated fat and reduced physical activity. A 

consequence of this is the development of central (visceral) adiposity, insulin resistance, 

hypertension, and coronary heart disease 1111• Research conducted suggests that lifestyle factors 

associated with 'westernization' play a role in bringing out this susceptibility to diabetes. Physical 

exercise was measured in quintiles {basal, sedentary, slight, moderate and heavy) and correlated with 

the prevalence ofNIDDM. Study results demonstrated that prevalence ofNIDDM was inversely 

related to physical exercise 1111• Those subjects who were performing heavy exercise were the least 

likely to be affected by NIDDM. BMI was also measured in relation tO amount of physical exercise. 

Results showed BMI and obesity decreased with increased physical exercise 11ll. 

Studies on the prevalence ofNIDDM in Japanese American men have also been performed in 

Washington State ll2,1l,lll. Fujimoto et al. have published several articles on the prevalence and effects 

ofNIDDM in Japanese American men ll2.ll,lll. They found that Japanese-American diabetics did not 

seem to have the obesity associated with other diabetic populations. By using CT -scanners, 

researchers found larger deposits of abdominal fat, which have been found to carry higher risk of 

diabetes than fat in other parts of the body (121
• The complications ofNisei (Second generation 

Japanese Americans) in relation to NIDDM include retinopathy, ischemic heart disease, peripheral 

vascular disease, hypertension, neuropathy and nephropathy were analyzed using WHO standards 112' 

lSI. An increased prevalence of retinopathy and neuropathy was noted in Nisei men with NIDDM 

compared to men with IGT or normal glucose tolerance {NGT) levels. 

Hypertension, peripheral vascular disease and ischemic heart disease all were higher in 

diabetic Nisei men, but were still present in Nisei men with IGT and NGT 1121• For the purposes of 

this study, Nisei men were defined as the descendents of Japanese migrants born in Washington State 
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between 1910 and 1939 1131• The prevalence ofNIDDM in Nisei Japanese Americans was twice that 

of the Caucasian population in the King County (13% versus 7% respectively) 113•111. 

Brazil has a large number of Japanese migrants. In fact, the largest population of Japanese 

migrants is in Brazil 1181• In 1987, a survey of first and second generation Japanese migrants estimated 

the prevalence ofNIDDM in Brazil. The survey population included 747 first generation and 1017 

second generation Japanese migrants. The results of this study were similar to the results found in 

Fujimoto et al 112
•
131

• First generation Japanese migrants had a NIDDM prevalence of 11% (men) and 

13% (women). Second generation Japanese migrants had a NIDDM prevalence of 11% (men) and 8% 

(women) 1181• 

Cltbtese. China has the second highest number of adults with diabetes (2.0% prevalence) in the world 

(Table 2). This may be due to the rapid increase in population, westernization and urbanization in 

this country ll7J. For the purposes of this paper, the native Chinese population included those 

individuals who are of Chinese descent living in China, Taiwan and Hong Kong. NIDDM prevalence 

has been increasing in Taiwan and has now become the fifth leading cause of death in this country 1161• 

This research team found the risk factors of age, baseline glucose levels and obesity to be important 

in predicting NIDDM occurrence. 

A paper by Cockram focused on the prevalence ofNIDDM in several Asian-Pacific countries 

l17J. He concluded that in the Chinese population, obesity and NIDDM prevalence often occur in 

relation to one another. However, the normal definition of obesity (BMI > 29 kglm2 ) is lower for this 

population, because NIDDM prevalence begins occurring at lower BMI levels (I?J. 

The prevalence ofNIDDM in Hong Kong has increased rapidly since 1990 (1?1. The 

prevalence ofNIDDM was found to be approximately 7.7% of the population. This prevalence 

increased to 8.9"/o in 1995. The situation in Taiwan is similar, with prevalence ofNIDDM increasing 

from 9.0% to 11.0% from 1994 to 1995, respectively 1171• This research data was obtained by the 

researchers using WHO criteria. 
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Cockram also reviewed NIDDM prevalence in China. The prevalence ofNIDDM differed as 

the location of the survey was changed from urban to rural. The prevalence ofNIDDM in 1980 of 

rural China compared to urban Shanghai, China was 0.33% and 1.0%, respectively '171. In a 1993 

survey performed in urban Beijing, China the NIDDM prevalence was measured at 3.63% of the 

population. Recent trends of rising NIDDM prevalence due to increased urbanization are apparent. In 

1999, Shanghai, China was again surveyed to check NIDDM prevalence. This time the estimated 

prevalence was believed to be 6% l171. 

Chinese Americtlll in JJ1 estern Industrialized Countria. The Chinese American population is the 

largest Asian population in the United States. According to the 1990 census, approximately 1.6 

million Americans are Chinese or of Chinese descent [171
• In the 2000 census, this number has 

increased to approximately 2.4 million Americans of Chinese descent l221• Due to these large 

numbers, any health problem that affects this population is an important public health concern. Sloan 

studied the prevalence ofNIDDM in Chinese individuals in Hawaii. The study concluded that 

Chinese American had an increased prevalence ofNIDDM when compared to Caucasian Americans 

and compared to Chinese individuals in China [191
• The prevalence ofNIDDM in the Chinese 

American population in Hawaii was found to be 14.6%, while Caucasian Americans in Hawaii had an 

NIDDM prevalence of7.3% [191• 

Fujimoto mentioned the study by Choi et al., which tested the prevalence ofNIDDM in 

Chinese Americans in Boston, Massachusetts, in his review of literature. This study measured the risk 

factors associated with cardiovascular disease in relation to NIDDM in Chinese Americans. The study 

results showed that the NIDDM prevalence in Chinese American men and women was 12.5% and 

13.3, respectively [181· 

A study performed in Mauritius, an island in the Indian Ocean, also studied the prevalence of 

NIDDM in Chinese mi~ts 1181• The Chinese migrant population in Mauritius consists of2% of the 
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total population. This study found that male Chinese migrants had an increased prevalence of 

NIDDM compared to female Chinese migrants, which were 16% and 10%, respectively 1••1. 

Discussion 

13 

Asians are often thought of possessing longevity in life, but recent trends in health conditions 

are causing changes. The prevalence ofNIDDM is high and is increasing among the Asian sub-

populations, when compared to other ethnicities. As the studies by Banerji et al and Fujimoto et al 

point out, the prevalence ofNIDDM in Asian Indian American and Japanese American populations 

increases as they move away form their homelands, respectively. Research by Cockram demonstrates 

the need for public health awareness and education in Asian populations in the United States and in 

their native Asian countries. NIDDM prevalence in Asian Americans is an important medical and 

public health issue since there is an increasing number of Asians in the United States. Intervention 

programs targeted at these populations may help decrease or control the prevalence ofNIDDM in the 

United States. Focusing the public health programs on Asian diet, physical exercise and educational 

seminars can help reach these populations. 

The Asian Indian diet is comprised primarily of carbohydrates, lacking sufficient protein 

intake. Since many Asian Indians are vegetarian, rice and tortillas are a primary staple in each meal. 

Protein is often in the form of lentils and beans,-instead of meats. Changes in diet may contribute to 

the increased risk ofNIDDM in this population. Asian Indians also have an increasing number of 

cardiovascular disease (CVD) cases, which is strongly associated with NIDDM 1•.2.3.471• This 

association between CVD and NIDDM prevalence may be genetically pre-disposed in this 

population. Therefore, use of foods with large amounts of fats and foods cooked in oils, may put 

Asian Indians at an increased risk of CVD and NIDDM. 

The Japanese diet consists ofthe staple, rice. This increased amount of rice (carbohydrates) in 

the Japanese diet can cause an unbalanced diet. However, Japanese individuals also use many 

vegetables and fish as part of their diet. The fish is often eaten raw as sushi, and the vegetables are 

often either grilled :or pickled. Soy sauce and meso soup, both derived from soy beans are also used in 
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order to provide protein. Overall, the Japanese diet is fairly healthy. However, there is an increased 

prevalence ofNIDDM in recent years in this group. The Japanese population is experiencing many 

changes in lifestyle, including changes in diet and physical exercise. This change away from 

traditional Japanese lifestyle is causing many Japanese individuals to fall susceptible to NIDDM. 

14 

There has been a rapid increase in the prevalence ofNIDDM in a short period of time in 

China. As stated previously, this maybe due to the increasing population of this country or the recent, 

rapid urbanization. Whatever the cause, the fact still remains that in the past few years, China has bad 

a sharp increase in NIDDM cases. This increase is more evident in the urban populations, but is 

increasing in the 111J'8l areas as well. The Chinese diet is generally similar to other Asian diets, which 

have been found to have a more protective effect. However, as urbanization and westernization occur, 

there is often a shift towards a more Western diet. 

The prevalence ofNIDDM in Asian Americans is higher than found in their native colUltries. 

This may be attributable to tho..., in diet, change in physical exercise or any other lifestyle 

change. This change towaids a "westemized" diet may include increased amolUlts of meats, fast foods 

and soft drinks. The lifestyle changes include a decreased amolDlt of physical exercise. In Asian 

cowrtries, many people often travel ftom one place to another by walking or riding their bicycle. 

While most Asian Americans in the United States, tab the bus or drive their cars for 1ransportation. 

This lifestyle change may seem minute; however, it may be significant in a population that may be 

genetically pro-disposed to diseases such as NIDDM. The prevalence of urban native Asians is also 

higher when compared to the rural native Asians. However, westernization may not be the sole factor 

playing a role in the increase ofNIDDM prevalence between the rural and urban areas. Instead, this 

increase in NIDDM prevalence may be resulting due to differences in study methodology used in 

rural and urban areas, e.g. screening programs. Further research to study the increase in NIDDM 

prevalence between rural and urban areas needs to be done. 

Most of the research articles reviewed in this paper correlated lack of physical exercise with 

an increased NIDDM prevalence. Studies testing all three Asian sub-populations found that physical 
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exercise helped decrease BMI and obesity levels IS.6.
7
•
10

•
111, both of which are highly correlated with 

NIDDM. Physical activity scores were also reduced in Asian Indians compared to their European 

counterparts, which may help account for increased rates ofNIDDM in the former group 16.71. The 

Honolulu Heart Program also measured the level of physical activity of each Japanese test subject. 

Conclusions from this study demonstrated that those Japanese American men who were less 

acculturated to the western lifestyle maintained an increased level of physical exercise in their life and 

a had decreased prevalence of diabetes, when compared to Japanese American men that were more 

acculturated to the western lifestyle 110
•
111. 

Fujimoto theorizes that this westernization may play a role in the ''thrifty genotype 

hypothesis" 1111. This theory states that in ethnicities that may have been exposed to periods of 

famine, a particular gene was often better suited and often chosen. This gene may have given 

individuals an advantage in metabolizing energy to its maximum capability. However, this gene is not 

good in times of over-abundance of food, which often comes with industrialization and 

urbanization1111• This "thrifty gene" hypothesis may be the reason that Japanese, Chinese and Asian 

Indians are more susceptible to NIDDM at a lower BMI. 

Based on the observations that Japanese Asians often have lower a BMI correlating with the 

risk ofNIDDM occurrence, scientists theorized that the Japanese may have weaker beta cells. These 

are the insulin-producing cells in the pancreas 1121• This theory may be applicable to other Asian 

populations as well as the ones mentioned earlier in this paper. A relative defect in insulin secretion in 

Asians may account for the lower obesity often seen with NIDDM prevalence when compared to 

Caucasian population ll21. Abdominal fat, or central obesity is more common in Asians and plays a 

role in the increased prevalence ofNIDDM. This theory if accurate, maybe key in targeting NIDDM 

in Asians because changes in diet and physical exercise can often target abdominal fat. Public health 

studies can use this information as a tool in decreasing NIDDM prevalence in Asians. This review of 

diabetes-related studies among Asians suggests a rising prevalence ofNIDDM. Further research into 

risk factors and public health interventions should be targeted towards these populations. 
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TABLE 1. WHO classificationaiteria used after a 75-g glucose tolerance test !Ill. 

World Health Organization 
Normal Glucose Tolerance (NOT): Fasting plasma glucose< 115 mgldl 

2 Hour plasma glucose < 140 mgldl 

Impaired Glucose Tolerance (IGT): Fasting plasma glucose< 140 mgldl 
2 Hour plasma glucose :2!: 140 mg/dl 

Diabetic (NIDDM): Fasting plasma glucose :2!: 140 mgldl 
2 Hour plasma glucose :2!: 200 mgldl 
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TABLE 2. Estimated number and prevalence of adults with NIDDM in the top ten CO\Ultries with the highest 
number (tsJ. 

{PRIV A TE}Country 1997 (in milllou) Prevalence 2025 (in miWou) Prevalence 
Percent Percent 

India 20,789 3.8% 57,243 6.0'A 
China 17,064 2.~ 37~554i 3.4~ 

us 14,315 7.4~ 21,8~ 8.~ 

Russian Federati()Jl 9,168 8.4~ 12,2~ 11.4~ 

Jap&ll 6,52 ... 6.5o/c 8,543 8.7~ 

Brazil 5,254 5.2~ 11,603 7.~ 

Indones!a 4,88fi 4.1~ 12,42/ 6.5o/c 
Pakistan 4,72., 6.7~ 14,523 8.7~ 

Mexicc 4,17C 7.1~ 11!684 12.3~ 

Egyp1 3,~ 9.911/c 8,802 13.3~ 
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TABLE 3. This NIDDM prevalence data is the collection of data from the articles referenced in this paper. 
These are estimates of the NIDDM prevalence in these sub-populations because each article used different 
collection criteria. There does not seem to be significant differences in prevalence ofNIDDM bet\Wen the 
various countries of migration. 

Etlmkity Native Rani Native Urban Migrant Population 
Population Population 

Asian Indian 2% 9-11% 16-20% 
Japanese 4-S% 3-4% 8-10% 
Chinese 0.3o/o-l% 6% 12.5-15% 

18 
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TABLE 4. Summary of articles discussed in text. Reference numbers refer to the number assigned to each 
particular article in the review. 

Study Type of Ref. Locatio a Year Pop ... tloa Raala 
Stady No. Slzeaad 

Delcrlptloa 
Banerji et al Clinical 1 New York, 1998 20 Asian Indian NIDDM Prevalence 

Trial us Males l, .. Rt.nl India; 11 %-
Urban India; 16%-
Migrant Asian Indian 
population; WHO 
criteria follo\Wd 

Ramcbandran Cross- 2 Madras, 1997 2183 Asian NIDDM Prevalence 
etal sectional South India Indian Men and was compared to 

Women results of another 
study (Rcf.No.3) 
Raised to 11.6% in 
urban population; 
WHO criteria 
follo\Wd 

R.amcbandran Cross- 3 Madras, 1992 1038Asian NIDDM Prevalence 
etal sectional Soudllndia Indian Men and 8.2%-Urban India; 

Women 2.4,.-Rt.nl India; 
WHO criteria 
follo\Wd 

Omaretal. Cross- s DudJau, 1994 2479Asian NIDDM Prevalence 
sectional Soulh Afiica IDdiaD Men and 9.8%-S. Afiican Asian 

Womeo Indian; WHO criteria 
followed 

McKeigueet Cross- 6 LoodoD, 1992 3473 Soudl NIDDM Prevalence 
al sectional United Asian and 9.6o/e-South Asian; 

Kingdom European Men 7.1 o/e-European; WHO 
and Women criteria foUo\Wd 

McKeigueet Cross- 7 London, 1991 3754 South NIDDM Prevalence 
al sectional United Asian and 19o/e-South Asian; 

KiDgdom . European Men 4,.-European; WHO 
and Women aiteria follO\Wld 

Kitaza'W&et Cross- 8 Tokyo, 1983 5178 urban NIDDM Prevalence 
al sectional Japan Japanese Men 3.6%-Urban Japan; 

and Women WHO criteria 
followed 

Takashima et Cross- 9 Rural Japan 1983 3145 rural NIDDM Prevalence 
a1 sectional Japanese Men 3.90/o-Rural Japan; 

and Women WHO criteria 
followed 

Huangetal Prospective 10 Ha'Wilii and 1996 8006 Japanese- NIDDM Prevalence 
California, American Men increased as there was 
US; Japan an increased 

acculturation for 
Japanese lifestyle; 
Alternative study-
specified criteria 
followed 

Burchiel et al Prospective 11 Hawaii and 1995 6815 Japanese- NIDDM Prevalence 
California, American Men increased as amount of 
US; Japan physical activity 



NIDDM Prevalence in Asians 20 

decreased; Alternative 
study-specified criteria 
followed 

Fujimoto et al Cross- 12 Washington 1987 229 Second Retinopathy, 
sectional State, US generation neuropathy, 

Japanese nephropathy, 
American Men hypertension and 

ischemic heart disease 
prevalence were all 
increased with 
NIDDM WHO criteria 
followed 

Fujimoto et al Cross- 13 Washington 1987 229 Second NIDDM Prevalence 
sectional State, US generation 11.1% of Second 

Japanese generation Japanese 
American Men American Men; WHO 

criteria followed 
Sloan Cross- 19 Oahu 1963 38,103 Chinese, NIDDM prevalence 

sectional Hawaii, us Japanese, 14.6o/o-Cbinese; 20.1% 
Korean, -Japanese; 19.7-
Filipino, and Korean; 21.8%-
Caucasian Men Filipino; 7.3 %-
and Women Caucasian. Alternate 

criteria followed 
Boykoetal. Prospective 20 Washington 2000 290Second There was an 

State, US generation and increased NIDDM 
230Third prevalence with 
generation Men increased visceral 
and Women adiposity aad BMI 
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{PRIV ATE}Edlnlcity & Diuau Coatributor Guideliaes 

Ethnicity & Disease invites original contributions devoted to the study of population differences in 
disease patterns. Work examining the interaction of biologic, social and economic factors as they 
affect disease rates is of particular interest to our readers. We strongly encourage authors to address 
the issues that surround and complicate ethnic distinctions rather than to merely employ ethnic and 
racial terms with their attendant stereotypes. 

Manuscripts considered for publication have not been previously published nor submitted elsewhere 
for publication. All manuscripts are refereed by the Ethnicity & Disease editorial board and review 
committee. Authors receive comment from the editorial board, are requested to make changes as 
recommended and return the manuscript on hard copy as well as on computer disk, using a common 
word-processing software package. Additional instructions on disk preparation are provided with 
review comments. 

Copyright Traasfer 

It is a condition of acceptance that the papers become the copyright of the publisher; authors will be 
asked to transfer copyrisht of accepted manuscripts to the journal. 

Maauscripts - Sub..uu.J Reqalremeats 

Cover Letter 

All manuscripts shoUld ~ ~Ucd with a cover letter that identifies the individual responsible for 
correspondence with the~~· Provide an exact postal address and telephone and fax numbers. The 
letter should mention an)' ro1atccl worlt currently under review. Authors must document that all 
persons acknowledged in the manuscript have seen and approved the mention of their name in the 
paper. 

Submittal Optioas 

Authors may submit 1D8D1JSCI'ipts to Ethnicity & Dbea.fe in two ways: 

1) Mail four copies of the manuscript, including all tables and figures, a cover letter, and electronic 
file to: 
Keith C. Nonis, MD 
Editor-in-Chief 
Ethnicity & Disease 
2045 Manchester St, NE 
Atlan~ Georgia 30324 

2) Submit an electronic file online - click here; mail one hard copy to Ethnicity & Disease at the 
address above. 

Form.at 

Authors must supply three copies of the manuscript, including all figures and tables. Text should be 
typed, double-spaced, on white bond paper. Margins should be not less than 1 inch or 3 em. Number 
all pages, beginning with the title page. Abbreviations should be kept to a minimum; consult the 
.American Medical .Association Manual of Style, 9th Edition, for information on the use of 
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abbreviations. SI units must be used, with a few standard exceptions ( eg, for blood pressure). Submit 
copies of any closely related work currently in press, along with the manuscript to be considered. 

Presentation of Papers 

Title page (page 1) 

The title page should include a specific, concise main title, and the first, middle initial and last name 
of each author, academic degrees and affiliations of all authors, and specific contact information for 
the corresponding author. 

Key Words: An alphabetical list of 3-10 key words or short phrases conforming to the Medical 
Subject Headings in Index Medicus is encouraged. 

Acknowledgments: Acknowledge all sources of support for research. Acknowledgments should be 
made only to those who have made a substantial contribution to the study. Authors are responsible for 
obtaining written permission from people acknowledged by name in case readers infer their 
endorsement of data and conclusions. 

Running head: A "running head," or short title, to be used as the header on pages of the journal 
carrying the paper, should be listed on the title page and should be no more than 40 characters, 
including spaces. 

Disclaimer: Any disclaimers should appear on the title page, as should the name and address of the 
author responsible for correspondence concerning the manuscript, and the name and address of the 
author to whom requests for reprints should be made. If reprints are not to be made available, a 
statement to this effect should be included. 

Abstract (page l) 

A single-paragraph abstract of approximately 200 words should provide a factual statement of 
purpose of the study, the methods used, the principal findings and conclusions. The abstract should 
follow the title page. Follow these formats, as identified by the International Committee of Medical 
Journal Editors. 

(a) Articles containing original data concerning the cow-se, cause, diagnosis, treatment, prevention or 
economic analysis of a clinical disorder or an intervention to improve the quality of health care 
should include a structured abstract with the following headings and information: objective, design, 
setting, patients/participants, interventions, main outcome measure(s ), results, conclusions. 

(b) Articles concerning original experimental research should include a structured abstract with the 
following headings and information: objectives, design, methods, results, conclusions. 

(c) Review articles should include an abstract which, if appropriate, may be structured with the 
following headings: pwpose, data identification, study selection, data extraction, results of data 
analysis, conclusions. 

Text (pages 3 on) 

Introduction: Authors should provide a concise description of the reason for the study as well as a 
brief summary of the background to assist the general reader. 
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Methods: The interdisciplinary nature of the journal requires a moderately detailed description of the 
methods used, especially when methods are new or unusual. State any assumptions on which methods 
are based. Clearly describe the statistical methods used. 

Results: Clearly state and systematically describe results, mentioning or highlighting, but not 
duplicating, information displayed in the tables. 

Discussion: Use this section as an interpretation of your results and statements of conclusions. 
Opinions and speculation should be clearly identified. Provide arguments against, as well as in 
support, of your conclusions. Where your results conflict with previously published work, provide 
possible explanations. 
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consecutively in the order in which they first appear in the text. They should be assigned Arabic 
numerals and listed after the text. Consult the American Medica/Association Manual of Style for 
reference style. Two examples follow: 
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