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  Abstract
  ObjectiveWe evaluated the influence of coffee consumption on diabetes incidence among the Hawaii component of the Multiethnic Cohort (MEC).

DesignProspective cohort.

SettingPopulation-based sample residing in Hawaii.

SubjectsAfter exclusions, 75 140 men and women of Caucasian, Japanese American and Native Hawaiian ancestry aged 45–75 years were part of the current analysis. All participants provided information on diet and lifestyle through an FFQ. After 14 years of follow-up 8582 incident diabetes cases were identified using self-reports, medication questionnaires and health plan linkages. Hazard ratios (HR) and 95 % confidence intervals were calculated using Cox regression while adjusting for known covariates.

ResultsThe risk for diabetes associated with total coffee consumption differed by sex (Pinteraction < 0·0001). Women consuming ≥3 cups of any type of coffee daily had a significantly lower risk (HR = 0·66; 95 % CI 0·58, 0·77; Ptrend < 0·0001) than those reporting <1 cup/d, whereas the relationship in men was borderline (HR = 0·89; 95 % CI 0·80, 0·99; Ptrend = 0·09). The same difference by sex was seen for regular coffee consumption, with HR of 0·65 (95 % CI 0·54, 0·78; Ptrend < 0·0001) and 0·86 (95 % CI 0·75, 0·98; Ptrend = 0·09) in men and women, respectively. No significant association with diabetes was apparent for decaffeinated coffee in women (HR = 0·85; 95 % CI 0·72, 1·01; Ptrend = 0·73) or men (HR = 1·07; 95 % CI 0·93, 1·23; Ptrend = 0·71). Despite small differences by ethnicity, the interaction terms between coffee intake and ethnicity were not significant.

ConclusionsIn this multiethnic population, regular, but not decaffeinated, coffee intake was much more protective against diabetes in women of all ethnic groups than in men.
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 In the Multiethnic Cohort (MEC), very high diabetes incidence rates (per 1000 person-years) were observed for Native Hawaiians (17·5 in men and 15·9 in women) and Japanese Americans (16·2 in men and 12·7 in women) as compared with Caucasians (7·1 in men and 4·9 in women)(
Reference Maskarinec, Erber and Grandinetti
1

). These ethnic differences in risk can be partially explained by BMI, physical activity and dietary factors(
Reference Maskarinec, Erber and Grandinetti
1

,
Reference Steinbrecher, Morimoto and Heak
2

), in particular meat and dietary fibre(
Reference Steinbrecher, Erber and Grandinetti
3

,
Reference Hopping, Erber and Grandinetti
4

). Reports from other cohorts have also suggested a protective effect of drinking coffee(
Reference van Dam
5

), a widely consumed beverage that contains not only caffeine, but also minerals, phenolic compounds and niacin(
Reference van Dam
5

,
Reference Natella and Scaccini
6

). Despite some concerns, primarily in the general population, about possible harmful effects of coffee, the totality of the evidence indicates inverse relationships with diabetes type 2 incidence and mortality(
Reference van Dam
5

,
Reference Floegel, Pischon and Bergmann
7

–
Reference Freedman, Park and Abnet
9

). The most recent meta-analysis of eighteen cohort studies suggested a statistically significant 7 % lower diabetes risk with each additional cup of coffee consumed per day(
Reference Huxley, Lee and Barzi
10

). In that report, only 20 % of the cohort participants were from non-white populations(
Reference van Dam
5

,
Reference Natella and Scaccini
6

,
Reference Huxley, Lee and Barzi
10

), indicating a lack of research in different ethnic groups, such as Japanese Americans and Native Hawaiians, who have higher incidences of diabetes. To address to the limited data related to ethnicity, we conducted the present analysis among participants in the Hawaii component of the MEC, comprised of men and women of Caucasian, Japanese American and Native Hawaiian background, in order to examine the association of coffee consumption with diabetes risk in each group.


 Methods


 Study population

 The MEC study of diet and cancer was established between 1993 and 1996, and recruited men and women aged 45–75 years from five major ethnic groups (Caucasians, Japanese Americans and Native Hawaiians, primarily in Hawaii; and African Americans and Latinos, primarily in Los Angeles)(
Reference Kolonel, Henderson and Hankin
11

). The current analysis is limited to the Hawaii component, for which diabetes incidence data were available(
Reference Maskarinec, Erber and Grandinetti
1

). The Hawaii study population consisted of 103 898 participants, largely recruited using driver's licence files as the sampling frame. To enter the cohort, individuals completed a 26-page, self-administered mailed survey that included a quantitative FFQ (QFFQ) covering habitual diet during the past year, as well as demographic information, medical conditions, anthropometric measures and lifestyle factors(
Reference Stram, Hankin and Wilkens
12

). Japanese Americans had higher (46 % for men and 51 % for women) and Native Hawaiians had lower (28 % for men and 35 % for women) response rates than Caucasians (39 % for men and 47 % for women). Nevertheless, participants in the MEC were fairly representative of the general population, as evidenced by a comparison of the cohort distributions across educational levels and marital status with corresponding census data(
Reference Kolonel, Henderson and Hankin
11

). After exclusion of 10 028 self-reported prevalent cases, 8797 participants of other ethnicities and 9933 individuals with missing information for diabetes status, follow-up, dietary intake or other pertinent covariates, 36 120 men and 39 020 women were included in the current analysis.




 Ethical approval

 The MEC was conducted according to the guidelines laid down in the Declaration of Helsinki and all procedures involving human subjects/patients were approved by the Committee on Human Studies at the University of Hawaii and by the Institutional Review Board of Kaiser Permanente. Written informed consent was obtained from all participants at cohort entry.




 Case ascertainment

 Annual linkages with state death certificate files provided information on vital status. As described previously, incident diabetes cases were identified through three sources(
Reference Maskarinec, Erber and Grandinetti
1

). After excluding all prevalent cases, i.e. participants who reported a diagnosis of diabetes at cohort entry, new cases were found through a follow-up questionnaire sent to MEC members during 1999–2003 (88 % response rate), a medication questionnaire administered at the time of blood collection in 2001–2007 (38 % response rate) and a 2007 linkage of all MEC members known to be alive with the two major health plans in Hawaii, which are estimated to cover >90 % of the population(

13

). To reduce the number of false positives, the health plans identified cases based on an algorithm that used multiple sources indicating diabetes-related services, including hospital stays, laboratory results, repeated outpatient visits and pharmacy records. Individuals who never reported diabetes and were not identified as diabetics by a health plan were categorized as non-cases, although it is possible that a diabetes diagnosis was missed for a small percentage of these individuals. However, the 8582 incident cases included in the present analysis were all confirmed by a health plan; 812 self-reported cases not identified by one of the two health plans were excluded(
Reference Maskarinec, Erber and Grandinetti
1

).




 Dietary assessment

 The QFFQ has been described in detail elsewhere(
Reference Stram, Hankin and Wilkens
12

). In brief, the questionnaire included nine frequency categories ranging from never/hardly ever to two or more times daily for each food item or group, with three options for portion sizes. For beverages, usual portion sizes such as cup/mug, bottle, can or glass were used, and the frequency categories ranged from never/hardly ever to four or more times daily. Intake of nutrients was determined using a customized food composition database that includes ethnic-specific foods. This database was developed from the US Department of Agriculture nutrient database, as well as other available nutrient databases, and with additional analyses performed in Hawaii(
Reference Kolonel, Henderson and Hankin
11

). A calibration study using 24 h recalls showed acceptable values; the average correlations for nutrient densities in men and women, respectively, were 0·66 and 0·61 for Japanese Americans and 0·66 and 0·74 for whites(
Reference Stram, Hankin and Wilkens
12

). Values for Native Hawaiians and for specific foods, such as coffee, were not reported. For the present analysis, three beverage groups were examined: regular caffeinated coffee, decaffeinated coffee and espresso/cappuccino. For each item, intake was calculated as g/d and converted into cups (1 cup = 240 g) per day. Total coffee intake was computed as the sum of the three beverage items; regular caffeinated coffee and decaffeinated coffee were examined separately. We created five categories (almost never, <1, 1, 2 and ≥3 cups/d) for total and regular coffee. Because the number of individuals in the lowest category was very small for total coffee intake, we created an additional category that combined 0 and <1 cups/d. Due to the limited number of consumers, decaffeinated coffee was divided into only four categories (almost never, <1, 1 and ≥2 cups/d).




 Statistical methods

 Statistical analyses were performed using the SAS statistical software package version 9·3. Cox proportional hazards regression models (PROC PHREG) were applied to analyse the effect of total, regular caffeinated and decaffeinated coffee on diabetes risk. Hazard ratios (HR) and 95 % confidence intervals were calculated using follow-up time as the underlying time metric. To ensure that the estimation procedure was based on comparisons of participants of the same age, we controlled for age at cohort entry through stratification. The three coffee intake variables were analysed in categories of consumption frequency (cups/d) among men and women separately. Due to previously reported associations with diabetes risk, ethnicity (Japanese American and Native Hawaiian v. Caucasian), BMI (23·0–24·9, 25·0–29·9 and ≥30·0 kg/m2
v. <23·0 kg/m2), physical activity (log transformed), education (13–15 and ≥16 years v. ≤12 years), smoking status (never, past, current), history of hypertension, energy intake (log transformed), alcohol intake (<1 drink/month, ≥1 drink/month to <1 drink/d, ≥1 drink/d), sugared soda intake (0, <2 sodas/week, ≥2 sodas/week), dietary fibre and processed meat intake (log transformed, density per 4184 kJ) were included as potential confounders. Mg intake was added to the overall models to explore whether this mineral is responsible for the apparent protective effect of coffee(
Reference Hopping, Erber and Grandinetti
4

). Ordinal variables representing each coffee consumption category were included to test for linear trends.






 Results

 Among the 36 120 men and 39 020 women included in the present analysis, Caucasians and Native Hawaiians were somewhat older and had a higher BMI than Japanese Americans (Table 1). Most participants reported some coffee intake; only 15·4 % of men and 18·9 % of women never consumed coffee, with higher percentages among Native Hawaiians. In men and women, respectively 8·6 % and 11·3 % consumed decaffeinated coffee only, whereas 51·3 % and 48·1 % drank regular coffee only. Men reported significantly higher levels of smoking and hypertension than women and had higher intakes of all foods and nutrients except fibre (Table 1). Consumers of decaffeinated coffee reported a lower BMI, more physical activity, less current smoking, more hypertension, lower intakes of energy, alcohol and red meat, and a higher consumption of dietary fibre and sugared sodas. However, the differences were very small (data not shown).


Table 1 Baseline characteristics of participants in the Hawaii component of the Multiethnic Cohort Study, 1993–2007Footnote *
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 P25, 25th percentile; P75, 75th percentile; MET, metabolic equivalents.




* Data are presented as percentages or as medians with 25th and 75th percentiles.




† 1 cup is the equivalent of 240 g.









 The association of diabetes with coffee consumption differed significantly by sex (P
interaction < 0·0001). Total coffee intake was not significantly associated with diabetes incidence among men (HR = 0·95; 95 % CI 0·84, 1·08; P
trend = 0·30) when the reference group was restricted to participants in the ‘almost never’ intake category (Table 2). When 0 to <1 cup/d was used as the reference, the highest intake group showed a weak inverse association (HR = 0·89; 95 % CI 0·80, 0·99; P
trend = 0·09), which was suggestive for Caucasians (HR = 0·84; 95 % CI 0·69, 1·03; P
trend = 0·05) only. Examining regular coffee, we found that drinking ≥3 cups/d was related to a 14 % lower diabetes risk (HR = 0·86; 95 % CI 0·75, 0·98; P
trend = 0·09), again predominantly for Caucasians (HR = 0·79; 95 % CI 0·62, 1·00; P
trend = 0·07). In contrast, no association was seen for decaffeinated coffee intake (HR = 1·07; 95 % CI 0·93, 1·23; P
trend = 0·71) in any ethnic group. Despite small differences in the stratified analyses, none of the interaction tests with ethnicity were significant, e.g. P
interaction = 0·20 for total and P
interaction = 0·48 for regular coffee.


Table 2 Diabetes risk associated with coffee intake in the Hawaii component of the Multiethnic Cohort, men, 1993–2007Footnote *
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 HR, hazard ratio.




* Hazard ratios and 95 % confidence intervals obtained from Cox regression models stratified by age and adjusted for ethnicity (Japanese American, Native Hawaiian v. Caucasian), BMI (23·0–24·9, 25·0–29·9 and ≥30·0 kg/m2
v. <23·0 kg/m2), physical activity (logarithm of continuous), education (13–15 and ≥16 years v. ≤12 years), history of hypertension, energy (logarithm of continuous), alcohol intake (<1 drink/month, <1 drink/d, ≥1 drink/d), smoking status (current, past, never), sugared sodas (0, <2 sodas/week, ≥2 sodas/week), dietary fibre per 4184 kJ (logarithm of continuous) and processed meat per 4184 kJ (logarithm of continuous).




†
n represents diabetes cases.




‡ 1 cup is the equivalent of 240 g.









 In women (Table 3), total coffee intake was strongly inversely related with diabetes risk (≥3 cups/d v. 0 to <1 cups/d: HR = 0·66; 95 % CI 0·58, 0·77; P
trend < 0·0001). This protective association was detected in all ethnic groups (24 % lower risk for Caucasians, 34 % for Native Hawaiians and 37 % for Japanese Americans). A similar inverse association with diabetes risk was found for regular coffee intake (HR = 0·65; 95 % CI 0·54, 0·78; P
trend < 0·0001), with risk reductions of 22 % in Caucasians, 40 % in Native Hawaiians and 38 % in Japanese Americans. Decaffeinated coffee was weakly but not significantly associated with diabetes risk in women (HR = 0·85; 95 % CI 0·72, 1·01; P
trend = 0·73). The interaction terms between ethnicity and coffee intake were not statistically significant in any category, e.g. P
interaction = 0·88 for total and 0·86 for regular coffee.


Table 3 Diabetes risk associated with coffee intake in the Hawaii component of the Multiethnic Cohort, women, 1993–2007Footnote *
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 HR, hazard ratio.




* Hazard ratios and 95 % confidence intervals obtained from Cox regression models stratified by age and adjusted for ethnicity (Japanese American, Native Hawaiian v. Caucasian), BMI (23·0–24·9, 25·0–29·9 and ≥30·0 kg/m2
v. <23·0 kg/m2), physical activity (logarithm of continuous), education (13–15 and ≥16 years v. ≤12 years), history of hypertension, energy (logarithm of continuous), alcohol intake (<1 drink/month, <1 drink/d, ≥1 drink/d), smoking status (current, past, never), sugared sodas (0, <2 sodas/week, ≥2 sodas/week), dietary fibre per 4184 kJ (logarithm of continuous) and processed meat per 4184 kJ (logarithm of continuous).




†
n represents diabetes cases.




‡ 1 cup is the equivalent of 240 g.









 Unadjusted models also showed the stronger associations for women and for regular coffee, indicating that the influence of confounders was similar by sex and by type of coffee. For men, the unadjusted HR for regular and decaffeinated coffee were 0·86 (95 % CI 0·75, 0·98; P
trend = 0·03) and 1·09 (95 % CI 0·95, 1·25; P
trend = 0·86). The respective values for women were 0·61 (95 % CI 0·50, 0·73; P
trend < 0·0001) and 0·79 (95 % CI 0·66, 0·93; P
trend = 0·17). To explore whether Mg was responsible for the protective effect of coffee, dietary Mg intake was included as a covariate, but no significant improvement in model fit was detected (data not shown).




 Discussion

 In this multiethnic population, the highest category of regular coffee intake was related to a 35 % lower diabetes risk in women but only a borderline 14 % reduction of risk in men. The benefit of coffee consumption was detected in women of all three ethnic groups. Despite some variation in effect size, the interaction term with ethnicity was not significant. No association between decaffeinated coffee consumption and diabetes risk was seen in men, but a weak protective effect that did not reach significance was suggested in women.

 Our findings agree with two meta-analyses that found inverse associations between coffee consumption and diabetes incidence(
Reference Huxley, Lee and Barzi
10

,
Reference van Dam and Hu
14

). The first one included nine cohorts with 193 473 participants in America and Europe and reported that habitual coffee consumption of 4–6 and 6–7 cups/d lowered risk by 28 % and 35 %, respectively(
Reference van Dam and Hu
14

). The second meta-analysis summarized eighteen cohort studies including 457 922 individuals with more than 21 000 cases of new-onset diabetes; each additional cup of coffee per day contributed to a 5–10 % lower risk(
Reference Huxley, Lee and Barzi
10

). That analysis also reported a reduced diabetes risk for those who drank 3–4 cups of decaffeinated coffee daily (HR = 0·64; 95 % CI 0·54, 0·77)(
Reference Huxley, Lee and Barzi
10

). Three cohort studies published since the meta-analyses are also in agreement. The European Prospective Investigation into Cancer and Nutrition (EPIC)-Germany study reported a 23 % lower incidence for caffeinated and a 30 % lower risk for decaffeinated coffee intakes of ≥4 cups/d(
Reference Floegel, Pischon and Bergmann
7

). The Black Women's Health study(
Reference Boggs, Rosenberg and Ruiz-Narvaez
15

) and a Japanese cohort study(
Reference Oba, Nagata and Nakamura
16

) reported lower risk for regular coffee but no association for decaffeinated coffee. Thus, while most studies report inverse associations between diabetes risk and regular coffee consumption, associations with decaffeinated coffee remain inconsistent. The small number of consumers and the low consumption of decaffeinated coffee in the MEC as compared with other studies(
Reference Happonen, Voutilainen and Salonen
8

) may be responsible for this difference. Decaffeinated coffee drinkers reported healthier lifestyles in terms of physical activity, weight and diet, but adjustment for these factors did not appear to attenuate the association between decaffeinated coffee intake and diabetes risk. The results for decaffeinated coffee may be due to bias introduced by reverse causation and by residual confounding. Since caffeine is regarded as an ‘unhealthy’ substance by some, individuals diagnosed with hypertension or heart disease may have switched to decaffeinated coffee after early signs of illness were noted(
Reference Kubo Shlonsky, Klatsky and Armstrong
17

).

 Adjusted and unadjusted models within the MEC suggested that the protective effect of coffee intake is stronger for women than for men. Two other studies(
Reference Kato, Noda and Inoue
18

,
Reference Bidel, Silventoinen and Hu
19

) showed similar results. A Japanese cohort study suggested an 18 % lower risk in men and a 60 % lower risk in women who drank ≥5 cups/d(
Reference Kato, Noda and Inoue
18

). A study in Finland reported a 29 % lower risk in men and a 53 % lower risk in women(
Reference Bidel, Silventoinen and Hu
19

). However, two studies observed that men received more benefits than women(
Reference Paynter, Yeh and Voutilainen
20

,
Reference Salazar-Martinez, Willett and Ascherio
21

), while the protective effects were similar across sex in another two studies(
Reference Oba, Nagata and Nakamura
16

,
Reference Iso, Date and Wakai
22

). We cannot exclude that residual confounding by unmeasured risk factors was stronger in men than in women, but this explanation appears unlikely given the robust findings in unadjusted and adjusted models. Hormonal mechanisms for a sex-differential aetiology have been proposed(
Reference Tuomilehto, Hu and Bidel
23

), but appear unlikely given the relative consistency of effect sizes in meta-analyses(
Reference van Dam
5

,
Reference Natella and Scaccini
6

). Another possibility is that reporting of coffee consumption was less accurate in men than in women and led to attenuated risk estimates. The original calibration study provides some evidence for lower correlations among Caucasian men than women but not for Japanese Americans(
Reference Stram, Hankin and Wilkens
12

). Finally, our results could be a chance finding.

 Only a few of the cohort studies have provided information by ethnicity. Four studies in Asia have been conducted(
Reference Oba, Nagata and Nakamura
16

,
Reference Kato, Noda and Inoue
18

,
Reference Iso, Date and Wakai
22

,
Reference Odegaard, Pereira and Koh
24

), but no studies specifically analysed Japanese Americans. Two studies in Native Americans(
Reference Zhang, Lee and Cowan
25

,
Reference Saremi, Tulloch-Reid and Knowler
26

), one on African-American women(
Reference Boggs, Rosenberg and Ruiz-Narvaez
15

) and one in Puerto Ricans(
Reference Fuhrman, Teter and Barba
27

) agreed that coffee is associated with a lower risk of type 2 diabetes. This is consistent with the MEC, in particular with the stronger association for women.

 Coffee may be protective against diabetes through a number of active ingredients, including caffeine, chlorogenic acid and Mg(
Reference Natella and Scaccini
6

). These and other components of coffee may positively affect glucose metabolism and insulin sensitivity leading to a reduced risk of diabetes(
Reference Huxley, Lee and Barzi
10

,
Reference van Dam and Hu
14

), or act through thermogenic, antioxidant, anti-inflammatory or chelating effects(
Reference Natella and Scaccini
6

). Coffee contains relatively high concentrations of Mg (approximately 6·8 mg/240 ml cup), which may provide a protective effect through its positive effect on glucose metabolism and insulin sensitivity(
Reference Barbagallo, Dominguez and Galioto
28

), as observed in our previous report(
Reference Hopping, Erber and Grandinetti
4

). Given that the MEC population consumed >300 mg Mg/d(
Reference Hopping, Erber and Grandinetti
4

), however, the small proportion of Mg from coffee probably does not explain its protective effect.

 Potential weaknesses of the current prospective analysis are the small number of participants who consumed decaffeinated and espresso-type coffee frequently. Accurate assessment of coffee intake, e.g. considering aspects of coffee preparation such as cup size and brew strength, challenges the comparison with other reports. Although US cup sizes are larger (240–250 ml) than those typical of European countries (∼125–150 ml), Europeans tend to drink stronger brews, which may compensate for the difference(
Reference van Dam and Hu
14

). As in other studies, the ‘regular coffee’ item does not provide information about the preparation method(
Reference Floegel, Pischon and Bergmann
7

,
Reference Boggs, Rosenberg and Ruiz-Narvaez
15

,
Reference Oba, Nagata and Nakamura
16

,
Reference Zhang, Lee and Cowan
25

), but most published studies reflect filtered coffee intake due to the widespread use of this method(
Reference Floegel, Pischon and Bergmann
7

,
Reference van Dam and Hu
14

). Unfiltered coffee, which is rarely consumed in the USA, appears to increase LDL-cholesterol concentrations due to substances that would be removed by the filtering process(
Reference van Dam
5

).

 Strengths of the present study include a 14-year follow-up, a large number of participants, a high incidence of diabetes, a multiethnic group representative of the population in Hawaii, and the ability to account for many possible confounders. The validity of case identification was high because all incident cases were confirmed by a health plan(
Reference Maskarinec, Erber and Grandinetti
1

). The participants from the three ethnic groups completed the same questionnaire, which provides consistency in the data, and represent a wide range of anthropometric and lifestyle risk factors. Information bias was reduced through the verification of diabetes cases through health plans.

 The current analysis adds to the growing understanding of dietary factors that are associated with the risk of diabetes despite the overwhelming importance of body weight and adiposity(
Reference Steinbrecher, Morimoto and Heak
2

). After controlling for the previously described effects of dietary fibre(
Reference Hopping, Erber and Grandinetti
4

), meat intake(
Reference Steinbrecher, Erber and Grandinetti
3

) and physical activity(
Reference Steinbrecher, Erber and Grandinetti
29

), higher consumption of regular coffee was inversely associated with diabetes risk in women from three ethnic groups and to a lower degree in men, while no significant association was seen for decaffeinated coffee in either group, possibly due to the small number of participants who consumed substantial amounts of decaffeinated coffee.
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 Table 1 Baseline characteristics of participants in the Hawaii component of the Multiethnic Cohort Study, 1993–2007*
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 Table 2 Diabetes risk associated with coffee intake in the Hawaii component of the Multiethnic Cohort, men, 1993–2007*
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 Table 3 Diabetes risk associated with coffee intake in the Hawaii component of the Multiethnic Cohort, women, 1993–2007*

 

 

         



 
 [image: alt] 
 
 



 You have 
Access
 
 	23
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
23




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Jiang, Xiubo
Zhang, Dongfeng
and
Jiang, Wenjie
2014.
Coffee and caffeine intake and incidence of type 2 diabetes mellitus: a meta-analysis of prospective studies.
European Journal of Nutrition,
Vol. 53,
Issue. 1,
p.
25.


	CrossRef
	Google Scholar






Castetbon, K.
2015.
Rôle du café dans la prévention primaire du diabète de type 2 : Arguments épidémiologiques récents.
Médecine des Maladies Métaboliques,
Vol. 9,
Issue. 3,
p.
292.


	CrossRef
	Google Scholar






Jacobs, Simone
Harmon, Brook E.
Boushey, Carol J.
Morimoto, Yukiko
Wilkens, Lynne R.
Le Marchand, Loic
Kröger, Janine
Schulze, Matthias B.
Kolonel, Laurence N.
and
Maskarinec, Gertraud
2015.
A priori-defined diet quality indexes and risk of type 2 diabetes: the Multiethnic Cohort.
Diabetologia,
Vol. 58,
Issue. 1,
p.
98.


	CrossRef
	Google Scholar






Fondell, Elinor
O’Reilly, ÉIlis J.
Fitzgerald, Kathryn C.
Falcone, Guido J.
Kolonel, Laurence N.
Park, Yikyung
Gapstur, Susan M.
and
Ascherio, Alberto
2015.
Intakes of caffeine, coffee and tea and risk of amyotrophic lateral sclerosis: Results from five cohort studies.
Amyotrophic Lateral Sclerosis and Frontotemporal Degeneration,
Vol. 16,
Issue. 5-6,
p.
366.


	CrossRef
	Google Scholar






Maskarinec, G
Morimoto, Y
Jacobs, S
Grandinetti, A
Mau, M K
and
Kolonel, L N
2016.
Ethnic admixture affects diabetes risk in native Hawaiians: the Multiethnic Cohort.
European Journal of Clinical Nutrition,
Vol. 70,
Issue. 9,
p.
1022.


	CrossRef
	Google Scholar






Xi, Pan
and
Liu, Rui Hai
2016.
Whole food approach for type 2 diabetes prevention.
Molecular Nutrition & Food Research,
Vol. 60,
Issue. 8,
p.
1819.


	CrossRef
	Google Scholar






Pulz, Isadora Santos
Martins, Paula Andréa
Feldman, Charles
and
Veiros, Marcela Boro
2017.
Are campus food environments healthy? A novel perspective for qualitatively evaluating the nutritional quality of food sold at foodservice facilities at a Brazilian university.
Perspectives in Public Health,
Vol. 137,
Issue. 2,
p.
122.


	CrossRef
	Google Scholar






Gao, Fei
Zhang, Yinan
Ge, Sheng
Lu, Huijuan
Chen, Ruihua
Fang, Pingyan
Shen, Yixie
Wang, Congrong
and
Jia, Weiping
2018.
Coffee consumption is positively related to insulin secretion in the Shanghai High-Risk Diabetic Screen (SHiDS) Study.
Nutrition & Metabolism,
Vol. 15,
Issue. 1,


	CrossRef
	Google Scholar






Carlström, Mattias
and
Larsson, Susanna C
2018.
Coffee consumption and reduced risk of developing type 2 diabetes: a systematic review with meta-analysis.
Nutrition Reviews,
Vol. 76,
Issue. 6,
p.
395.


	CrossRef
	Google Scholar






Temple, Jennifer L.
Hostler, David
Martin-Gill, Christian
Moore, Charity G.
Weiss, Patricia M.
Sequeira, Denisse J.
Condle, Joseph P.
Lang, Eddy S.
Higgins, J. Stephen
and
Patterson, P. Daniel
2018.
Systematic Review and Meta-analysis of the Effects of Caffeine in Fatigued Shift Workers: Implications for Emergency Medical Services Personnel.
Prehospital Emergency Care,
Vol. 22,
Issue. sup1,
p.
37.


	CrossRef
	Google Scholar






Gil-Madrigal, Ana
González-Castro, Thelma
Tovilla-Zárate, Carlos
Aguilar-Velázquez, Daniela
Gómez-Peralta, Tania
Juárez-Rojop, Isela
López-Narváez, María
Carmona-Díaz, Elizabeth
Fresan, Ana
Ble-Castillo, Jorge
Pérez-Mandujano, Antonia
and
Guzman-Priego, Crystell
2018.
Lack of Association of Coffee Consumption with the Prevalence of Self-Reported Type 2 Diabetes Mellitus in a Mexican Population: A Cross-Sectional Study.
International Journal of Environmental Research and Public Health,
Vol. 15,
Issue. 10,
p.
2100.


	CrossRef
	Google Scholar






Habtemariam, Solomon
2019.
Medicinal Foods as Potential Therapies for Type-2 Diabetes and Associated Diseases.
p.
793.


	CrossRef
	Google Scholar






dePaula, Juliana
and
Farah, Adriana
2019.
Caffeine Consumption through Coffee: Content in the Beverage, Metabolism, Health Benefits and Risks.
Beverages,
Vol. 5,
Issue. 2,
p.
37.


	CrossRef
	Google Scholar






Maskarinec, Gertraud
Jacobs, Simone
Shvetsov, Yurii
Boushey, Carol J.
Setiawan, Veronica W.
Kolonel, Laurence N.
Haiman, Christopher A.
and
Le Marchand, Loïc
2019.
Intake of cocoa products and risk of type-2 diabetes: the multiethnic cohort.
European Journal of Clinical Nutrition,
Vol. 73,
Issue. 5,
p.
671.


	CrossRef
	Google Scholar






Pimentel, Gustavo D.
Micheletti, Thayana O.
Fernandes, Renata C.
and
Nehlig, Astrid
2019.
Nutrition in the Prevention and Treatment of Abdominal Obesity.
p.
329.


	CrossRef
	Google Scholar






Kang, Jae H
Peng, Cheng
Rhee, Jinnie J
Farvid, Maryam S
Willett, Walter C
Hu, Frank B
Rosner, Bernard A
Tamimi, Rulla
and
Eliassen, A Heather
2020.
Prospective study of a diabetes risk reduction diet and the risk of breast cancer.
The American Journal of Clinical Nutrition,
Vol. 112,
Issue. 6,
p.
1492.


	CrossRef
	Google Scholar






Visser, Edith
Geleijnse, Johanna M.
and
de Roos, Baukje
2020.
Inter‐Individual Variation in Cancer and Cardiometabolic Health Outcomes in Response to Coffee Consumption: A Critical Review.
Molecular Nutrition & Food Research,
Vol. 64,
Issue. 7,


	CrossRef
	Google Scholar






Pelechová, Nikola
Rimárová, Kvetoslava
and
Diabelková, Jana
2020.
The effect of coffee drinking on frequency of selected chronic diseases.
Hygiena,
Vol. 65,
Issue. 4,
p.
152.


	CrossRef
	Google Scholar






Di Maso, Matteo
Boffetta, Paolo
Negri, Eva
La Vecchia, Carlo
and
Bravi, Francesca
2021.
Caffeinated Coffee Consumption and Health Outcomes in the US Population: A Dose–Response Meta-Analysis and Estimation of Disease Cases and Deaths Avoided.
Advances in Nutrition,
Vol. 12,
Issue. 4,
p.
1160.


	CrossRef
	Google Scholar






Osama, Hasnaa
Abdelrahman, Mona A.
Madney, Yasmin M.
Harb, Hadeer S.
Saeed, Haitham
and
Abdelrahim, Mohamed E. A.
2021.
Coffee and type 2 diabetes risk: Is the association mediated by adiponectin, leptin, c‐reactive protein or Interleukin‐6? A systematic review and meta‐analysis.
International Journal of Clinical Practice,
Vol. 75,
Issue. 6,


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Coffee intake and risk of type 2 diabetes: the Multiethnic Cohort








	Volume 17, Issue 6
	
Taisha Doo (a1), Yukiko Morimoto (a1), Astrid Steinbrecher (a2), Laurence N Kolonel (a1) and Gertraud Maskarinec (a1)

	DOI: https://doi.org/10.1017/S1368980013000487





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Coffee intake and risk of type 2 diabetes: the Multiethnic Cohort








	Volume 17, Issue 6
	
Taisha Doo (a1), Yukiko Morimoto (a1), Astrid Steinbrecher (a2), Laurence N Kolonel (a1) and Gertraud Maskarinec (a1)

	DOI: https://doi.org/10.1017/S1368980013000487





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Coffee intake and risk of type 2 diabetes: the Multiethnic Cohort








	Volume 17, Issue 6
	
Taisha Doo (a1), Yukiko Morimoto (a1), Astrid Steinbrecher (a2), Laurence N Kolonel (a1) and Gertraud Maskarinec (a1)

	DOI: https://doi.org/10.1017/S1368980013000487





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















