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ABSTRACT 1 

Background: Coffee consumption has been shown to be inversely associated to type 2 2 

diabetes mellitus (T2DM), but evidence in Chinese populations is limited. We investigated the 3 

relationship between coffee consumption and T2DM in a population-based cohort of 4 

middle-aged Chinese. 5 

Materials and Methods: We studied 2,332 subjects who participated in the Taichung 6 

Community Health Study in Taiwan in 2004. The relationships between coffee consumption, 7 

T2DM and fasting glucose were assessed.  8 

Results:The prevalence of T2DM was 14.0% and 10.4% in men and women. After 9 

adjustment for age, body mass index, blood pressure, smoking, alcohol drinking, betel nut 10 

chewing, physical activity, income, education level, fat%, protein%, carbohydrate%, and 11 

magnesium, coffee intake was inversely associated with T2DM. Habitual coffee drinkers had 12 

38-46% lower risk of T2DM than non-drinkers. Compared to non-drinkers, the adjusted odds 13 

ratios (ORs) for T2DM according to subjects with habitual coffee consumption (<1, 1-6, ≥ 7 14 

times per week) were 0.77(0.52-1.13), 0.46(0.28-0.76), and 0.37(0.16-0.83), respectively. The 15 

decreasing ORs indicate a dose-response effect of coffee consumption on the likelihood of 16 

having T2DM (p < 0.001). A similar relationship was also evident in newly-diagnosed T2DM 17 

(p < 0.05). The adjusted mean fasting glucose levels gradually decreased as the frequency of 18 

coffee consumption increased ( p < 0.05). 19 
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Conclusions:Coffee intake is inversely associated with T2DM in Chinese. Coffee may be a 1 

protective agent for T2DM in Chinese. 2 

Key Words: coffee, type 2 diabetes, Chinese, dose-response, glucose3 
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Introduction 1 

    Type 2 diabetes mellitus (T2DM) is one of the leading causes of death in the world [1, 2]. 2 

The number of type 2 diabetic patients has dramatically increased, especially in the 3 

developing countries. It has been estimated that 60 million new cases of T2DM will occur 4 

worldwide from 2000 to 2010 [3]. The International Diabetes Federation estimated that the 5 

diabetes population will reach 380 million globally by 2025 [2]. Perhaps as a result of increasing 6 

westernized diet habits and physical inactivity, the prevalence of obesity as well as T2DM in 7 

Taiwan had increased in past decades. The prevalence of T2DM in middle-aged adults 8 

increased steadily from 5.1% to 8.2% to 12.8% in 1970, 1986, and 1993, respectively [4, 5]. 9 

By 1999, the prevalence of diabetes reached 13.0% in men and 16.1% in women for those 10 

aged above 53 [6]. Among men aged 65 years and above, in National Nutrition Survey in 11 

Taiwan, it increased dramatically from 13.1% to 17.6% to 28.5% in 1993-1996, 2002, and 12 

2005-2008, respectively [7]. The International Diabetes Federation proposed that the causes 13 

of increase of diabetes prevalence were because of population aging, unhealthy diet, obesity, 14 

and a sedentary lifestyle [2]. The prevalence of T2DM in Taiwan is now as high as in the 15 

United States [1], despite a much lower prevalence of overweight and obesity. Alongside 16 

aging and obesity, unhealthy diet and a sedentary lifestyle are major determinants for the risk 17 

of T2DM. Adult leisure-time physical activity appears to increasing worldwide [8], but 18 

dietary habits may vary between countries. For example, although coffee consumption has 19 
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increased four-fold from 1993 to 2003 in Taiwan [9], the prevalence is still far less than the 1 

United States, where more than half of adults drink coffee [10]. Some epidemiological studies 2 

show that habitual coffee consumption reduces the risk of diabetes, but the results are 3 

inconsistent [11-14]. For example, in the Singapore Chinese Health Study, Odegaard et al [15] 4 

reported that regular coffee consumption was associated with lower risk of T2DM in 5 

Singapore Chinese . Similar studies were also found in Europe, Japan, and the United States 6 

[13, 16, 17]. However, Saremi and colleagues found that there was no significant association 7 

between coffee consumption and incidence of diabetes among Pima Indians[18], indicating a 8 

possible racial disparity. China has recently overtaken India as the global epicenter of the 9 

diabetes epidemic , with over 92.4 million adults reportedly having the disease [19]. Thus, 10 

identifying potential dietary risk or protective factors for T2DM has become an urgent 11 

research topic in China. Although Odegaard et al [15] recently reported an inverse association 12 

between coffee consumption and diabetes in Singapore Chinese, dietary habits may be quite 13 

different between Singapore and China. The Taiwanese population more closely represents 14 

China with regards to race and lifestyle factors and is better suited to evaluate the effects of 15 

lifestyle on T2DM prevalence. Our aim was to assess the association between coffee intake 16 

and T2DM after adjusting for age, obesity, lifestyle factors, dietary factors, and other 17 

potential confounders in a Chinese population of middle-aged adults in Taiwan. 18 

19 
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Materials and Methods  1 

Study population 2 

The target population consisted of residents aged 40 and above in Taichung city (an 3 

urban city), Taiwan, in October, 2004. There were a total of 363,543 residents in this area 4 

during the time of study, which represented about 4.09% of the national population of the 5 

same age. The detailed sampling method has been described in previous reports [20-22]. In 6 

brief, a two-stage sampling design was used to identify residents, with a sampling rate 7 

proportional to size within each stage. Out of 363,543 residents, 2359 subjects were recruited. 8 

These subjects represent an urban Taiwanese population. Subjects with incomplete data for 9 

coffee consumption were excluded, so that the final population was 2332 subjects. The 10 

selected (n=2332) and non-selected (n=27) groups did not differ by age, gender, BMI, waist 11 

circumference, or serum glucose.  12 

Anthropometric indices and laboratory assays 13 

Height, weight, waist circumference, and BP were measured by trained staff. Body mass 14 

index was calculated as weight (kg) divided by height squared (m
2
). Blood was drawn in the 15 

morning after a 12-hour overnight fast and was sent for analysis within 4h of collection. Total 16 

cholesterol, HDL-C, triglycerides, and fasting glucose were analyzed with a biochemical 17 

autoanalyzer (Beckman Cou, Fullerton, CA, USA) at the Clinical Laboratory Department 18 

(China Medical University Hospital, Taichung, Taiwan).  19 
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Sociodemographic factors and life style behaviors 1 

Age, gender, employment, education, physical activity and medical history were collected 2 

by self-administered questionnaires. Smoking, alcohol drinking, and betel nut chewing history 3 

were divided into 3 classes as follows: never, former, and current. Physical activity status was 4 

divided into 2 classes: never/seldom and current. Diet habits were collected by food frequency 5 

questionnaires. The standard serving size for coffee consumption was assigned on the 6 

questionnaire as 1 cup (240 ml). The frequency of coffee intake ranged from “never” up to “7 7 

times or more per week”. Average coffee consumption was defined as the average frequency 8 

of habitual coffee intake in the past 6 months, recorded as 0, <1, 1-6, ≥7 times per week. 9 

Non-drinkers were defined as 0 times per week, the others were defined as habitual coffee 10 

drinkers. Decaffeinated coffee is rarely consumed in Taiwan, so we assessed coffee 11 

consumption only. Most coffee drinkers added sugar and milk (or cream) into their coffee, so 12 

separate analyses were not conducted to assess the influence of coffee additives. Tea 13 

consumption was defined as the average frequency of habitual tea intake in past 6 months and 14 

analyzed as habitual drinkers vs. non-drinkers, as was done with coffee consumption. Income 15 

was divided into 3 levels: low (< USD 15,000/year), middle (USD 15,000-37,500/year), and 16 

high (>USD 37,500/year). Education was also divided into three levels: low (elementary 17 

school and below), middle (junior and senior high school), and high (college/university and 18 

above).   19 
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Definition of type 2 diabetes 1 

Type 2 diabetes was defined as a fasting plasma glucose concentration ≥ 7.0 mmol/l (126 2 

mg/dl) and/or history of T2DM and on hypoglycemic agent treatment or insulin treatment. 3 

New diagnosed T2DM was defined as a fasting plasma glucose concentration ≥ 7.0 mmol/l 4 

without history of T2DM.  5 

Statistical analysis 6 

The data are presented as means and SD unless otherwise indicated. Student’s t-test was 7 

used to compare mean values. Log transformation was used for variables (age, height, weight, 8 

BMI, waist circumference, systolic BP, diastolic BP, fasting glucose, triglycerides, HDL-C, 9 

total cholesterol/HDL-C) with significant deviation from normal distribution, and assessed by 10 

the Kolmogorov–Smirnov test before further analyses. Pearson’s χ
2
 test was used to compare 11 

the differences in the categorical variables (such as smoking and alcohol drinking) according 12 

to diabetic status. ANOVA test was used to compare the continuous variables across coffee 13 

consumption status. Multiple logistic regression analyses were used to assess the association 14 

between T2DM and coffee consumption status. All statistical tests were 2-sided at the 0.05 15 

significance level. These statistical analyses were performed using the PC version of SPSS 16 

statistical software (13th version, SPSS Inc., Chicago, IL, USA). 17 

Reporting of the study conforms to STROBE along with references to STROBE and the 18 

broader EQUATOR guidelines [23]. Ethics approval for patient recruitment and data analysis 19 
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was obtained from the Institutional Review Board of the China Medical University Hospital. 1 

The informed consent was obtained from every study participant. The reported investigations 2 

were carried out in accordance with the principles of the Declaration of Helsinki as revised in 3 

2000. 4 

5 
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Results 1 

    Table 1 shows that subjects with T2DM were older and had greater weight, BMI, WC, 2 

systolic BP, diastolic BP, fasting glucose, triglycerides, and total cholesterol/ HDL-cholesterol 3 

and lower HDL-cholesterol and magnesium than subjects without T2DM. The prevalence of 4 

T2DM was 14.0% in men and 10.4% in women. Table 2 shows the baseline characteristics 5 

across the frequency of coffee consumption.  6 

 After adjusting for the effects of age, BMI, systolic BP, diastolic BP, smoking, alcohol 7 

drinking, betel nut chewing, physical activity, income, education level, energy intake, fat, 8 

protein, carbohydrate, and magnesium in multiple logistic regression analyses, the adjusted 9 

OR for T2DM with habitual coffee drinkers was lower than non-drinkers (Table 3). The 10 

adjusted OR (95% CI) was 0.62(0.41-0.92) in men and 0.54(0.31-0.92) in women (Table 3). 11 

To further clarify the dose response effect, we analyzed the association between T2DM and 12 

frequency of coffee consumption in Table 4. Using multiple logistic regression analyses with 13 

adjustment for potential confounders, the adjusted OR for T2DM were significantly lower 14 

among drinkers with higher coffee consumption than among non-drinkers (model 1-4 in Table 15 

4). Compared to non-drinkers, the adjusted OR (95% CI) for T2DM according to subjects 16 

with habitual coffee consumption (<1, 1-6, ≥ 7 times per week) was 0.76 (0.52-1.13), 0.45 17 

(0.27-0.74), and 0.36 (0.16-0.82), respectively. The decreasing OR for T2DM with higher 18 

coffee consumption demonstrated a dose-response effect (p < 0.001). Furthermore, we 19 
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assessed the association between newly-diagnosed T2DM and coffee consumption. Compared 1 

to non-drinkers, the adjusted OR for habitual coffee consumption was 0.85(0.45-1.60) in men 2 

and 0.48(0.23-0.99) in women. We also found a decreasing OR for newly-diagnosed T2DM 3 

with higher coffee consumption, also demonstrating a dose-response effect (p = 0.028, data 4 

not shown). Fasting glucose levels were also gradually decreased with increasing frequency 5 

of coffee consumption (Figure 1). After adjustment for age, gender, BMI, systolic BP, 6 

diastolic BP, smoking, alcohol drinking, betel nut chewing, physical activity, income, 7 

education levels, energy intake, fat, protein, carbohydrate, and magnesium, the adjusted mean 8 

fasting glucose levels (±SE) between coffee consumption groups (habitual consumption 0 9 

time/wk, <1 time/wk, 1~6 times/wk, or ≥7 times/wk) were 5.820.04, 5.650.07, 5.540.06, 10 

and 5.480.11 mmol/l, respectively (p value = 0.002 for test for trend; Figure 1). 11 

12 
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Discussion 1 

    These data demonstrate an inverse association between coffee consumption and T2DM 2 

prevalence (including newly-diagnosed T2DM) and fasting glucose level independent of 3 

many potential confounding anthropometric, lifestyle, and energy intake factors in Chinese 4 

middle-aged adults. Coffee consumption also appeared to protect against T2DM in a 5 

dose-response manner. These findings are consistent with most studies done in Caucasians [11, 6 

12, 14], and carry an important public health message. According to International Diabetes 7 

Federation’s estimations, future new cases of T2DM will predominately come from 8 

developing countries, especially China. Thus, it is important to investigate strategies that 9 

prevent the onset of diabetes in this population. Coffee consumption may be a preventive 10 

agent for T2DM in Chinese. Further studies, ideally of prospective design, are warranted to 11 

clarify causality in the relationship between coffee intake and the development of T2DM in 12 

Chinese. 13 

    Several mechanisms have been proposed to explain the association between coffee 14 

consumption and T2DM. First, magnesium is a component of coffee, and a higher magnesium 15 

intake from food can improve insulin resistance, glycemic control and reduce the risk of 16 

T2DM [24, 25]. In our study, we found that serum magnesium levels increased with 17 

frequency of coffee intake and subjects without diabetes had greater serum magnesium levels 18 

than subjects with diabetes. While magnesium may partially explain the relationship, there 19 
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was no attenuation of the OR when magnesium entered the model in Table 4. This finding 1 

supports the results of Odegaard and colleagues' prospective study in Singapore Chinese [15]. 2 

Second, coffee can stimulate thermogenesis and increase energy expenditure, which could 3 

result in weight reduction [26]. In fact, some prospective and review studies have reported 4 

that coffee consumption's reduction of T2DM risk may be explained by weight reduction [27]. 5 

In our study, however, coffee consumption was not associated with BMI, and subjects who 6 

consumed more coffee had higher energy intake. Again, when we entered energy intake into 7 

the final model, the adjusted OR for T2DM did not weaken. Third, coffee contains 8 

anti-oxidants, which promote insulin sensitivity, thus preventing or delaying the development 9 

of T2DM [11]. Fourth, the contents of coffee such as chlorogenic acid, quinic acid, 10 

trigonelline, and lignin secoisolariciresinol have been reported to improve glucose 11 

metabolism [11, 12, 28]. While other mechanisms linking insulin sensitivity and coffee 12 

consumption have also been proposed, these others lack definitive evidence.  13 

Odegaard's prospective study of Singapore Chinese found that coffee intake of more than 4 14 

cups per day reduced diabetes risk by 30% [15]. In our study, we found that coffee 15 

consumption of more than 7 times per week is associated with a 63% lower risk for T2DM. 16 

Although our study is cross-sectional in design, the population sample is large enough to 17 

reasonably adjust for many potential confounders, including age, BMI, systolic BP, diastolic 18 

BP, smoking, alcohol drinking, betel nut chewing, income, education level, energy intake, 19 
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magnesium, and percentage of fat, protein, and carbohydrate: all of which have been shown to 1 

increase the risk of T2DM.  2 

    There are several limitations to our study. First, the cross-sectional design does not 3 

clarify causality. Future prospective cohort studies are necessary to establish causative links. 4 

However, the decreasing OR for T2DM and lower fasting glucose level with higher coffee 5 

consumption demonstrated dose-response effects, thus supporting the possibility of a causal 6 

relation. Second, our study only analyzed the relationship between coffee consumption and 7 

T2DM. Previous studies have shown that caffeinated coffee decreases insulin sensitivity and 8 

impairs glucose tolerance, which could lead to T2DM. However, some prospective cohort 9 

studies have found that decaffeinated coffee consumption is inversely related to incidence of 10 

T2DM [11, 13]. Many other ingredients of coffee may play a role in preventing T2DM [24, 11 

25]. Further studies focusing on the relationship between T2DM and components of coffee 12 

such as caffeine are necessary. Third, coffee consumption was obtained from a self-report 13 

questionnaire, so the potential misclassification of exposure is possible. Similarly, 14 

misclassification of T2DM in self-reported medical history was also possible, although we 15 

checked each case by hospital medical records. Non-differential misclassification, however, 16 

would likely have biased the results to the null, and the significant dose-response effects are 17 

evidence of the strength of relationship between coffee consumption and T2DM. Finally, 18 

residual confounding is a possible explanation for our finding. For example, the recent study 19 
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in Singapore Chinese found that black tea, but not green tea reduced the incidence of T2DM 1 

[15]. Another study in Japanese found that green tea had an inverse association with T2DM 2 

[29]. Tea is another important and commonly consumed beverage in Chinese, especially by 3 

the elderly. We therefore adjusted for tea consumption in the model 4 in Table 4, yet found 4 

the result to be the same. Thus, the residual confounding effect of tea consumption in our 5 

study appears to be minimal. 6 

    Coffee is a widespread beverage around the world. There is a rapid increase in coffee 7 

consumption in developing countries, including China. Our results report that coffee 8 

consumption is inversely related to the prevalence of T2DM and fasting glucose in Chinese. 9 

Also, increasing frequency of coffee intake reduces the prevalence of T2DM and fasting 10 

glucose level, revealing a dose-response effect. With the prevalence of T2DM on the rise and 11 

expected to increase dramatically in China, coupled with an apparent growing interest in 12 

coffee drinking among the Chinese, the possibility that coffee consumption may provide 13 

protection from or in some way mediate this widespread disease has important impact on 14 

public health.  15 

16 
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Table 1. Baseline characteristics of the cohort according to diabetic status  1 

 Diabetes (n=284) Non-Diabetes(n=2048) p value 

Male (n, %) 159 (56%) 974 (48%) 0.008 

Age (years) 63.2±11.1 56.0±11.4 <0.001 

Height (cm) 160.9±8.1 160.7±8.0 0.610 

Weight (kg) 66.0±12.0 62.6±10.8 <0.001 

BMI (kg/m
2
) 25.4±3.5 24.2±3.3 <0.001 

Waist circumference (cm) 86.2±10.4 80.7±9.8 <0.001 

Systolic BP (mmHg) 147.8±22.1 134.0±21.5 <0.001 

Diastolic BP (mmHg) 83.3±11.9 78.4±12.4 <0.001 

Fasting glucose (mmol/l) 8.86±2.71 5.30±0.50 <0.001 

Total cholesterol (mmol/l) 5.33±1.04 5.24±0.97 0.153 

Triglycerides(mmol/l) 1.93±1.49 1.29±0.97 <0.001 

HDL-C (mmol/l) 1.07±0.26 1.20±0.33 <0.001 

Total cholesterol/HDL-C 5.17±1.22 4.60±1.24 <0.001 

Fat (%) 17.2±4.8 16.8±4.5 0.144 

Protein (%) 16.8±3.2 16.3±3.1 0.008 

Carbohydrate (%) 66.4±7.4 68.1±7.6 <0.001 

Magnesium (mg/day) 269±118 295±145 <0.001 
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Tea consumption (%) 65.4 % 70.0 % 0.067 

Coffee consumption (%) 

0 time/wk 

< 1 time/wk 

1~6 times/wk 

≥7 times/wk 

 

76.8% 

13.4% 

7.4% 

2.5% 

 

59.4% 

19.5% 

14.6% 

6.5% 

<0.001 

Smoking (%) 

Never 

Former 

Current 

 

66.2% 

18.0% 

15.8% 

 

73.3% 

10.9% 

15.8% 

0.002 

Alcohol drinking  

Never 

Former 

Current 

 

70.8% 

10.6% 

18.7% 

 

72.2% 

4.4% 

23.4% 

<0.001 

Betel nut chewing 

Never 

Former 

Current 

 

90.1% 

5.3% 

4.6% 

 

91.0% 

5.6% 

3.4% 

0.611 

Physical activity   0.771 
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None/seldom 

Regular 

33.5% 

66.5% 

32.6% 

67.4% 

Income 

Low 

Middle 

High 

 

65.3% 

29.2% 

5.5% 

 

45.6% 

42.9% 

11.5% 

<0.001 

Education 

Low 

Middle 

High 

 

39.4% 

37.3% 

23.2% 

 

22.4% 

41.4% 

36.1% 

<0.001 

Student's t-test for unpaired data was used for the comparison of mean values between 1 

genders; data are means  SD;  2 

Pearson’s χ
2
 test was used for categorical data; data were shown as percentage.3 
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Table 2. Baseline characteristics categorized by coffee consumption (n=2332) 1 

 0 time/wk 

(n=1434) 

<1time/wk 

(n=437) 

1~6 times/wk 

(n=321) 

≥7times/wk 

(n=140) 

p 

value 

Male (n, %) 691(48.2%) 212(48.5%) 160(49.8%) 70(50.0%) 0.939 

Age (years) 58.7±12.0 54.1±10.0 53.8±10.5 53.7±10.8 <0.001 

Height (cm) 160.3±8.0 161.0±7.9 162.1±8.1 160.6±8.2 0.003 

Weight (kg) 62.7±10.9 63.2±11.3 64.4±10.9 62.6±10.9 0.077 

BMI (kg/m
2
) 24.3±3.4 24.3±3.2 24.4±3.3 24.2±3.3 0.852 

Waist circumference (cm) 81.6±10.2 80.8±9.7 81.7±9.8 80.8±10.5 0.416 

Systolic BP (mmHg) 138.2±22.6 131.0±20.1 133.2±20.9 130.9±20.3 <0.001 

Diastolic BP (mmHg) 79.6±12.5 77.8±12.4 78.5±12.4 77.2±11.9 0.010 

Glucose (mmol/l) 5.83±1.69 5.64±1.55 5.55±1.04 5.50±1.28 0.002 

Total cholesterol (mmol/l) 5.23±0.98 5.23±0.97 5.35±0.95 5.41±0.97 0.042 

Triglycerides(mmol/l) 1.36±0.98 1.40±1.25 1.40±1.12 1.37±1.13 0.882 

HDL-C (mmol/l) 1.19±0.33 1.18±0.32 1.19±0.31 1.21±0.35 0.729 

Total cholesterol/ HDL-C 4.63±1.21 4.69±1.28 4.74±1.36 4.75±1.37 0.436 

Fat (%) 16.7±4.7 16.8±4.5 17.0±4.0 18.0±4.8 0.013 

Protein (%) 16.4±3.2 16.2±3.0 16.2±3.0 16.0±2.9 0. 240 

Carbohydrate (%) 67.8±7.7 68.0±7.6 68.2±7.0 67.4±7.8 0.726 



26 

 

Magnesium (mg/day) 288±143 285±141 308±141 317±133 0.016 

Tea consumption (%) 62.3 % 81.2 % 84.3 % 72.1 % <0.001 

Smoking (%) 

Never 

Former 

Current 

 

72.5% 

12.9% 

14.6% 

 

75.1% 

10.0% 

14.4% 

 

73.5% 

9.7% 

16.8% 

 

61.4% 

8.6% 

30.0% 

<0.001 

Alcohol drinking  

Never 

Former 

Current 

 

72.8% 

6.3% 

20.9% 

 

68.9% 

2.7% 

28.4% 

 

72.9% 

5.0% 

22.1% 

 

72.1% 

2.1% 

25.7% 

0.002 

Betel nut chewing 

Never 

Former 

Current 

 

91.0% 

5.9% 

3.1% 

 

90.6% 

5.9% 

3.4% 

 

91.8% 

3.1% 

5.0% 

 

88.6% 

6.4% 

5.0% 

0.279 

Physical activity 

None/seldom 

Regular 

 

30.1% 

69.9% 

 

37.3% 

62.7% 

 

33.3% 

66.7% 

 

43.6% 

56.4% 

0.001 

Income 

Low 

 

52.8% 

 

38.4% 

 

40.8% 

 

44.5% 

<0.001 
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Middle 

High 

37.8% 

9.3% 

47.2% 

14.4% 

46.5% 

12.7% 

46.0% 

9.5% 

Education 

Low 

Middle 

High 

 

29.9% 

39.0% 

31.1% 

 

14.9% 

44.5% 

40.6% 

 

14.7% 

42.8% 

42.5% 

 

22.1% 

45.0% 

32.9% 

<0.001 

ANOVA test was used for comparing mean values of continuous variables between groups; 1 

data were shown as means ± SD;  2 

Pearson’s χ
2
 test was used for categorical data; data were shown as percentage.3 
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Table 3. Adjusted odds ratios (95% confidence interval) of having diabetes derived from a 1 

multiple logistic regression analysis using age, body mass index, and coffee consumption as 2 

independent variables in both genders, adjusted for potential confounders. 3 

Variable Men (n=1133) Women (n=1199) 

Age 1.02(1.00-1.04)
a 

1.04(1.01-1.07)
b 

Body mass index 1.09(1.03-1.15)
b 

1.05(0.99-1.11)
 

Coffee consumption 

(habitual coffee drinkers vs. non-drinkers) 

0.62(0.41-0.92)
a 

0.54(0.31-0.92)
a 

Adjusted for systolic blood pressure, diastolic blood pressure, smoking, alcohol drinking, 4 

betel nut chewing, physical activity, income, education level, fat %, protein %, carbohydrate 5 

%, and magnesium 6 

a
: p < 0.05 7 

b
: p < 0.01 8 

9 
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Table 4. Odds ratios (95% confidence interval) of having diabetes in several different models 1 

derived from a multiple logistic regression analysis using coffee consumption as independent 2 

variables, adjusted for potential confounders 3 

Variable Model 1 Model 2 Model 3 Model 4 

Coffee(0 time/wk) 1.00(reference)
 

1.00(reference)
 

1.00(reference)
 

1.00(reference)
 

Coffee(< 1 time/wk) 0.53(0.37-0.76)
c 

0.70(0.48-1.03)
 

0.77(0.53-1.13)
 

0.77(0.52-1.13)
 

Coffee(1-6 times/wk) 0.39(0.25-0.62)
c 

0.48(0.30-0.78)
b 

0.49(0.30-0.80)
b 

0.46(0.28-0.76)
b 

Coffee(≥ 7times/wk) 0.29(0.14-0.64)
b 

0.37(0.17-0.82)
a 

0.36(0.16-0.80)
a 

0.37(0.16-0.83)
a 

Model 1: unadjusted 4 

Model 2: adjusted for age, gender, BMI, systolic BP, and diastolic BP  5 

Model 3: adjusted for model 2 variables, plus smoking, alcohol drinking, betel nut chewing, 6 

physical activity, income, and educational level 7 

Model 4: adjusted for model 3 variables, plus fat %, protein %, carbohydrate %, and 8 

magnesium  9 

a
: p < 0.05 10 

b
: p < 0.01 11 

c
: p < 0.001 12 

13 
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Legend for figure: 1 

Figure 1: Adjusted mean values (±SE) for fasting glucose levels by coffee consumption 2 

category (adjusted for age, gender, body mass index, systolic blood pressure, diastolic blood 3 

pressure, smoking, alcohol drinking, betel nut chewing, physical activity, income, education 4 

levels, fat %, protein %, carbohydrate %, and magnesium, p value = 0.002 for test for trend). 5 

6 
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Figure 1: 1 

 2 

 3 


