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ABSTRACT
Background: Coffee is among the most popular daily beverages in the United States. Importantly, coffee consumption has been associated with a lower risk of multiple health outcomes including a reduction in adiposity. Duel-energy X-ray absorptiometry (DXA) is a means to assess body fat and distribution.
Objective: The aim of this study was to examine the relationship between coffee consumption and DXA assessed adiposity and distribution.
Methods: Cross-sectional data from The National Health and Nutrition Examination Survey (NHANES) were used. Participants were adults aged 20-69 years from the 2003-2004 and 2005-2006 waves. Information on coffee consumption was assessed through the food frequency questionnaire (FFQ) (categorized as: No Coffee, 0-<0.25 cup/day, 0.25-<1 cup/day, 1 cup/day, 2-3 cups/day, ≥4 cups/day). Both caffeinated and decaffeinated coffee consumption were included. Trunk fat and total fat percentage were measured via whole body DXA scans. The association between coffee consumption and body fat were investigated using age-adjusted and multivariable-adjusted linear regression models which accounted for sample weights.
Results: Higher coffee consumption was associated with significantly lower total body fat percent and trunk body fat percent in a dose-response manner (all P values <.05) among women. Although this dose-response relationship was not significant among men, men aged 20-44 years who drank 2-3 cups per day had less 1.3% (95% CI, -2.7 to 0.1) total fat and trunk fat 1.8% (95% CI, -3.3 to -0.4) than those who did not consume coffee. Furthermore, the association between coffee consumption and body fat percent exhibited for both caffeinated and decaffeinated coffee among women (all p for trend<.001) but not among men (all p for trend>0.05).
Conclusions: The present study found a significant association between coffee consumption and lower DXA-measured adiposity. Moreover, a gender difference in this association in the general US adult population was also observed.
Keywords: Coffee consumption, NHANES, Body fat, adiposity, gender

INTRODUCTION
Coffee is consumed worldwide and has a global consumption that reaches approximately 7 million tons per year.(1) Specifically, it has been estimated that the US coffee drinker consumes about 3 cups a day on average.(1) Such a high quantity and frequency of consumption calls for action to acquire a detailed understanding of the influence of coffee consumption on health. As over a thousand bioactive compounds are contained in coffee, such as caffeine, chlorogenic acids, and diterpenes, potential health effects of coffee have been debated for several years.(2, 3) Some studies suggest that increased caffeine intake may raise blood pressure(4) and promote carcinogenesis of certain malignancies such as urinary bladder cancer,(5) although it should be noted that other studies have not found such associations.(6, 7) However, recent literature has indicated that moderate coffee consumption, defined as three to four cups a day, has a significant risk reduction for type 2 diabetes, cardiovascular diseases, and overall mortality.(8) Moreover, biological pathway analysis between coffee and health outcomes showed a pattern of biomarkers suggesting a beneficial effect of coffee consumption on metabolism and inflammation.(9)
The epidemic of overweight and obesity is a global concern. According to the World Health Organization worldwide obesity has nearly tripled since 1975.(10) In a nationally representative sample of US older adults it was found that body mass index (BMI) had a significant increase from 1999-2000 to 2015-2016 in both men and women.(11) Importantly, being overweight or obese is associated with increased morbidity and mortality.(12) In a recent systematic review and dose response meta-analysis of randomized-controlled trials it was found that increased caffeine intake was associated with reduction in obesity measures in a dose-response manner.(13) Overall, the meta-analysis demonstrated that caffeine intake might promote body weight, BMI and body fat reduction.(13) It has been postulated that the effect of coffee intake on adiposity is regulated via energy expenditure by increasing metabolic rate in control and obese individuals as well as greater oxidation of fat in normal weight participants.(14)
Despite reported associations between coffee intake and obesity measures, some obesity measures, such as BMI and fat percentage measured by bioimpedance, have important limitations. For example, BMI does not differentiate fat mass from muscle and bone (fat-free) mass,(15) and fat percentage does not provide information on fat distribution.(15) Dual energy x-ray absorptiometry (DXA), provides measures on total adiposity, fat distribution and body composition. Therefore, the aim of the present study was to investigate the cross-sectional association between coffee consumption and DXA assessed adiposity and adiposity distribution, in a large representative sample of the US population. 
METHODS
Study population
The National Health and Nutrition Examination Survey (NHANES) study is a series of cross-sectional, complex, stratified, multistage probability surveys using nationally representative samples to estimate the prevalence of health, nutrition, and potential risk factors among the civilian non-institutionalized US population.(16, 17) Each survey participant provided written informed consent, finished a household interview and completed a physical examination at a mobile examination center. We extracted information on sociodemographic characteristics, DXA scan assessment, dietary patterns, medical conditions, and lifestyle behaviors among those who were aged 20-69 years in two waves 2003-2004 and 2005-2006 owing to availability of DXA examination.(18)
Assessment of exposure
The NHANES food frequency questionnaire (FFQ), a 124-item food frequency instrument, was utilized to obtain information on past year food and food group consumption patterns.(19) Coffee consumption frequency was assessed in 10 categories, ranging from 0 to 6 or more cups per day, and collapsed into six groups (no coffee, 0-<0.25 cup/day, 0.25-<1 cup/day, 1 cup/day, 2-3 cups/day, ≥4 cups/day). One cup approximately equals to 236.59 mL in the US. Both caffeinated and decaffeinated coffee consumption were included in the current analysis. Individuals who reported no coffee consumption was defined as non-coffee drinkers. The Based on the NHANES FFQ analytical notes, the coffee consumption frequency was transformed into a continuous variable (cups/day) to test the dose-response relationship.(20)
DXA scan
[bookmark: _Hlk7532585]The whole body DXA scans were acquired using a Hologic QDR 4500A fan-beam densitometer (Hologic, Inc., Bedford, Massachusetts) following the manufacturer’s protocol.(21) Specific exclusion criteria were used to determine the eligibility of participants.(21) Each DXA scan was reviewed and analyzed by the University of California, San Francisco, Department of Radiology using standard radiologic techniques and study-specific protocols developed for the NHANES. Hologic Discovery software version 12.1 was used to analyze DXA exams and provided body composition data. We derived fat percentage of the trunk (only the trunk area of the human body) and fat percentage of the total body (including head, limbs, and trunk area of the human body) to measure magnitudes and distributions of body fat.
Covariates
Self-reported sociodemographic characteristics included age, sex, race and ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, and others), annual household income (<$25,000, $25,000 to $74,999, and ≥ $75,000), and educational attainment (< high school, high school, and > high school).(22) Lifestyle characteristics included leisure-time physical activity (inactive vs. active), television viewing (hours/day), computer use (hours/day), and the intention to lose/control weight (yes vs. no).(23, 24) Smoking status was defined based on current smoking status and quantities of cigarettes as: never smoking, past < 20 pack-years, past ≥20 pack-years, past without pack-year information, current < 20 pack-years, and current ≥ 20 pack-years.(25) Five prevalent chronic conditions related to excess adiposity were considered: hypertension, high blood cholesterol level, osteoarthritis, coronary heart disease, and type 2 diabetes mellitus.(26) Finally, data on dietary covariates were derived from both FFQ (including consumption of alcohol beverage [beer, liquor, and wine], consumption of hot/ice tea, frequency of sugar-added beverage, and sugar/creamer/milk added to coffee) and 24-hours recall data (including total energy intake and intake of food items to derive the Healthy Eating Index 2010).(27)
Statistical analysis
The present analysis used DXA data sets released by NHANES on the Center for Disease Control website, where missing data was not completely random.(18) To avoid bias, multiple imputation was employed at the National Center for Health Statistics as described in the technical documentation available on the above referenced website.(21) Due to the sex difference in body composition,(28) all analyses were conducted separately among men and women. We first calculated the descriptive characteristics of the study population according to coffee consumption frequency among men and women, respectively. Secondly, we used age-adjusted and multivariable-adjusted linear regression models to examine associations of coffee consumption frequency with body fat and their dose-response relationship (P for trend). Finally, stratified age-adjusted and multivariable-adjusted linear regression models were carried out according to race/ethnicity. SAS-callable SUDAAN 11.0 (RTI International) was used to account for the complex survey design and a multiple-imputed dataset to reduce bias.(21) Sample weights were adjusted per National Center for Health Statistics recommendations.(29) Sensitivity analyses were conducted among non-smokers and individuals without chronic diseases (cancers, heart disease, stroke and diabetes), respectively. Moreover, we examined associations of body fat percent with caffeinated and decaffeinated coffee consumption, respectively. 95% confidence intervals were calculated. All statistical tests were 2-sided.
RESULTS
Characteristics of the participants are presented according to daily coffee consumption frequency among men and women, respectively (Table 1). In both men and women, those reported more frequent coffee drinking were older than those reported less frequent or no coffee consumption. There is a distinct pattern of coffee consumption according to race/ethnicity. For instance, non-Hispanic white men (31.6%) are more likely to drink 2-3 cups per day compared with non-Hispanic blacks (13.0%) and Hispanic (16.6%) men, with a similar pattern in women.
[bookmark: _Hlk7533114]Associations of coffee consumption with body fat percent among men and women are presented in Table 2 and Table 3 (see all β coefficients in the Supplemental Table 1-2), respectively. Although a statistically significant interaction between coffee consumption and age was observed in women (multivariable-adjusted :P=0.042), but not men (multivariable-adjusted: P=0.17). Among men, both the age- adjusted and multivariable-adjusted models demonstrated non-significant associations between coffee consumption and body fat percent, except that men aged 20-44 years who drank 2-3 cups per day had less total fat percentage (β, 1.3 [95% CI, -2.7 to 0.1]) and trunk fat percentage (β, 1.8 [95% CI, -3.3 to -0.4]) than non-coffee drinkers. In contrast, higher coffee intake was associated with significantly lower total body fat percent and trunk body fat percent in a dose-response manner (all P values <0.05) among women in age-adjusted models. In addition, after adjusting for the effects of multiple covariates, women aged 20-44 years who drank coffee 2-3 cups per day had the lower total body fat percent (β, -2.1 [95% CI, -3.6 to -0.5]) and trunk body fat percent (β, -2.9 [95% CI, -4.9 to -0.9]) compared with those who did not drink coffee. Among women aged 45-69 years, those who drank coffee ≥ 4 cups per day had lower total body fat percent (β, -2.5 [95% CI, -4.5 to -0.6]) and trunk body fat percent (β, -4.3 [95% CI, -6.7 to -2.0]) compared with individuals who did not drink coffee. 
Associations between coffee consumption and body fat percent among women by race/ethnicity (aged-adjusted: P for interaction<0.001; multivariable-adjusted: P for interaction=0.34) were reported in Table 4. In the multivariable-adjusted models, a significant dose-response association of higher coffee intake with lower body fat percent were observed among non-Hispanic white women and Hispanic women (all P values <0.05), but not among non-Hispanic black women (all P values>0.1). Among non-Hispanic white women, those who drank coffee ≥ 4 cups per day had lower total body fat percent (β, -2.0 [95% CI, -3.5 to -0.5]) and trunk body fat percent (β, -3.5 [95% CI, -5.3 to -1.8]) than women who did not drink coffee 
In addition, the associations between coffee consumption and body fat percent were consistent among non-smokers and those without chronic diseases (supplemental Table 3). The interaction between coffee consumption and smoking status was significant among men (p<0.001) but not among women (p=0.10). Furthermore, the supplemental Table 4 indicated that the association between coffee consumption and body fat percent exhibited for both caffeinated and decaffeinated coffee among women (all p for trend<.001) but not among men (all p for trend>0.05).
Discussion
In this large representative sample of the US adult population, a dose-response association of higher coffee intake with lower total body fat percent and trunk body fat percent in women but not in men was observed. Moreover, women aged 20-44 years who drank 2-3 cups of coffee per day and women aged 45-69 years who drank coffee ≥ 4 cups per day had the lower total and trunk body fat compared with those who did not drink coffee within their respective age groups. Moreover, associations maintained among non-smokers and individuals without chronic diseases.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]A recent meta-analysis found that a higher coffee intake was significantly associated with an increased risk of overweight or obesity as defined by body mass index (BMI) in women. Yet there was a suggestive inverse association between coffee intake and central obesity as defined by waist circumference (WC) in men.(30) The difference between these findings and the present study are likely owing to the differing measures of adiposity. BMI is a poor measure of adiposity in comparison to DEXA since it cannot provide information on fat distribution (e.g. trunk adiposity). Furthermore, the numerator in the BMI calculation ‘total body weight’ does not distinguish between lean and fat mass. Therefore, an individual with high levels of lean mass may be classified as having a high BMI; whereas an individual who is of normal weight but has excess body fat may be classified as having a normal BMI. Moreover, WC is a simplistic, although accurate, measure of waist size whereas DEXA measured trunk adiposity is the measurement of the trunk area of the human body. It is indeed plausible that coffee consumption has differing associations with WC and trunk adiposity. Our work enriches the current body of literature by showing that an association does exist between coffee consumption and adiposity in a large sample of US adults using a precise measure of adiposity. Acheson et al. showed that coffee administration was associated with increased metabolic rate in randomized individuals.(14) In addition, Koot and Deurenberg,(31) showed that body temperature was also increased through coffee administration, mainly owing to caffeine possibly simulating the individual’s metabolism. Similarly, Roberts and his colleagues demonstrated the regular hot tea drink was associated with reduce fat levels at population level.(24) Interestingly, animal trials utilizing interventions with decaffeinated coffee have shown that decaffeinated coffee aids in the prevention of weight gain through reversing high-fat diet-induced fat accumulation.(32) These findings suggest that other than caffeine, there are other bioactive compounds in coffee that regulate weight and could, potentially, serve as anti-obesity compounds. For example, Murase et al. showed that administration of coffee polyphenols to mice with a high-fat diet prevented weight gain, enhanced metabolic rate, and increased expression of UCP2 mRNA in adipose tissue.(33) Moreover, UCP2 is widely expressed in the human body being an important regulator of energy balance.(34) 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In the present study, sex differences in the association between coffee consumption and body fat were observed. These results confirmed differential sex-specific findings reported in previous studies assessing associations between coffee consumption and adiposity metrics. A recent study from Korea showed coffee consumption to be associated with a lower risk of metabolic syndrome (characterized by a clustering of cardiovascular risk factors, including abdominal obesity, elevated blood pressure and blood glucose, and dyslipidemia) in women, but not in men.(35) In addition, Grosso et al reported that high coffee consumption was inversely associated with WC, hypertension, and triglycerides in women, but not in men.(36) However, the underlying mechanisms in these sex differences are still unclear, one study suggested that men and women differ in their responses to caffeine and that these differences might be mediated by changes in circulating steroid hormones.(37) Sex steroid hormone plays a crucial role in regulating the amount and distribution of adipose tissues.(38) These data support the present finding that regular coffee consumption may ameliorate central obesity among the elderly and women. The effect is likely to be effectuated through the regulation of sex steroid hormones.
Interestingly, it should be noted that women aged 20-44 years who drank 2 to 3 cups of coffee per day had the lowest levels of adiposity whereas in women aged 45-69 years those who drank greater than 4 cups of coffee per day had the lowest levels. The exact reason why this age difference is observed is not yet clear and further research of an experimental nature is required. Moreover, a significant dose-response association of higher coffee intake with lower body fat percent was observed among non-Hispanic white women and Hispanic women, but not among non-Hispanic black women. Nevertheless, the interaction between race/ethnicity and coffee consumption was not significant in the multivariable model.
Clear strengths of this study include the large representative sample of US adults and the precise measure of adiposity using DXA. Furthermore, the robustness of the association investigated in this study can be supported by a series of sensitivity analyses. However, findings must be interpreted in light of the study limitations. First, the study was cross-sectional in design and the temporal relationship cannot be established. However, one can speculate weight status is unlikely to influence coffee consumption behavior. Second, the data collection followed the NAHENS study protocol, therefore analyses were limited to using self-reported coffee intake. Similarly, data were limited to a consideration of bioactive compounds in the body (slow metabolizing person vs. fast metabolizing person). Nonetheless, the present analyses represent one of the few explorations of coffee consumption and can be used to inform future research on developing novel approaches that aim to reduce excess adiposity at the population and individual level. 
In conclusion, in this large representative sample of US adults, coffee consumption was associated with lower adiposity as measured by DXA, particularly among women. These findings suggest that coffee and/or its effective ingredients could be integrated into a healthy diet strategy to reduce the burden of chronic conditions related to the obesity epidemic. Further research could aim to identify the effective constituents(s) and their granular mechanism of action linking coffee to obesity.
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	Table 1. Characteristics of the US Adults 20-69 Years from the NHANES 2003-2006, According to Daily Coffee Consumption1,2

	Characteristic
	Men (N=2,749)
	
	Women (N=2,947)

	
	No Coffee
	0-<0.25 cup/day
	0.25-<1 cup/day
	1 cup/day
	2-3 cups/day
	≥4 cups/day
	
	No Coffee
	0-<0.25 cup/day
	0.25-<1 cup/day
	1 cup/day
	2-3 cups/day
	≥4 cups/day

	 
	(N=668)
	(N=398)
	(N=332)
	(N=422)
	(N=688)
	(N=241)
	 
	(N=781)
	(N=479)
	(N=347)
	(N=539)
	(N=640)
	(N=161)

	Age, y
	40.3 (0.7)
	38.8 (0.7)
	45.2 (0.8)
	48.8 (0.9)
	51.2 (0.6)
	51.2 (0.7)
	
	42.2 (0.6)
	41.7 (0.9)
	44.1 (0.6)
	51.6 (1.0)
	51.5 (0.6)
	50.4 (0.9)

	Race/ethnicity, %
	
	
	
	
	
	
	
	
	
	
	
	
	

	Non-Hispanic White
	24.1
	11.4
	8.8
	11.6
	31.6
	12.5
	
	26.9
	12.2
	9.7
	14.1
	28.5
	8.6

	Non-Hispanic Black
	39.6
	20.1
	15.8
	10.1
	13.0
	1.6
	
	39.1
	23.9
	14.4
	11.9
	9.7
	1.2

	Hispanic
	23.3
	20.7
	18.1
	18.9
	16.6
	2.5
	
	21.1
	21.7
	14.2
	25.1
	16.0
	1.9

	Other
	21.5
	19.8
	13.1
	23.1
	12.0
	10.6
	
	22.1
	16.1
	15.2
	19.1
	20.7
	6.8

	Annual Household Income, %
	
	
	
	
	
	
	
	
	
	
	
	

	<$25,000
	26.5
	14.0
	10.0
	13.3
	24.9
	11.2
	
	31.3
	14.8
	9.2
	15.6
	21.8
	7.3

	$25,000-74,999
	24.3
	14.9
	12.4
	13.0
	25.7
	9.9
	
	26.1
	15.7
	10.7
	14.9
	25.3
	7.3

	≥$75,000
	25.6
	11.4
	8.3
	12.7
	31.2
	10.7
	
	26.6
	12.4
	13.1
	15.4
	26.4
	6.2

	Educational attainment, %
	
	
	
	
	
	
	
	
	
	
	
	

	<High School
	26.9
	13.4
	12.9
	15.2
	22.5
	9.1
	
	22.7
	17.0
	10.3
	20.1
	21.7
	8.1

	High School
	23.8
	12.0
	11.3
	12.5
	28.1
	12.3
	
	29.2
	12.7
	10.0
	15.3
	26.6
	6.1

	>High school
	25.5
	14.4
	9.6
	12.4
	28.3
	9.9
	
	27.7
	15.0
	11.6
	14.1
	24.6
	7.1

	Smoking status, %
	
	
	
	
	
	
	
	
	
	
	
	
	

	Never
	34.8
	17.1
	10.7
	11.4
	20.0
	6.0
	
	33.1
	17.9
	12.0
	16.3
	18.2
	2.6

	Past
	15.8
	9.7
	9.9
	16.1
	37.5
	11.0
	
	18.5
	10.7
	10.0
	19.0
	33.9
	7.9

	Current
	20.3
	12.2
	11.1
	11.8
	28.1
	16.5
	
	21.3
	10.2
	9.4
	8.8
	32.7
	17.7

	Diabetes, %
	
	
	
	
	
	
	
	
	
	
	
	
	

	Yes
	22.0
	9.3
	11.9
	11.7
	36.0
	9.2
	
	27.2
	11.9
	14.1
	17.1
	23.3
	6.4

	Physically active,3 %
	26.0
	13.9
	10.1
	12.8
	27.3
	9.9
	
	28.3
	14.5
	11.9
	14.2
	24.8
	6.4

	Television Viewing, hours/day
	2.3 (0.08)
	2.3 (0.10)
	2.6 (0.12)
	2.2 (0.09)
	2.4 (0.06)
	2.6 (0.08)
	
	2.4 (0.07)
	2.3 (0.09)
	2.1 (0.09)
	2.2 (0.09)
	2.3 (0.07)
	2.3 (0.13)

	Computer Use, hours/day
	0.8 (0.05)
	0.9 (0.09)
	0.7 (0.07)
	0.8 (0.07)
	0.8 (0.06)
	0.8 (0.09)
	
	0.8 (0.03)
	0.9 (0.06)
	0.8 (0.07)
	0.5 (0.03)
	0.8 (0.04)
	0.8 (0.08)

	Healthy Eating Index-2010
	46.8 (0.8)
	49.7 (1.0)
	50.0 (0.8)
	50.3 (0.8)
	50.6 (0.7)
	48.2 (1.1)
	 
	50.1 (0.7)
	51.9 (0.8)
	52.1 (1.1)
	53.7 (0.5)
	53.8 (1.0)
	47.6 (1.3)

	1 All estimates were weighted to be nationally representative. Values are means ± SEs or %.
2 One cup approximately equals to 236.59 mL in the US.
3 Physically active was defined as engaging in moderate or vigorous recreational physical activity over the past 30 days





	Table 2. Association of Coffee Consumption and Body Fat Percentage Among Men by Age Group, NHANES 2003-20061

	 
	β-Coefficient (95% CI)

	
	All age
	
	20-44 years (N=1157)
	
	45-69 years (N=1592)

	 
	Age-adjusted
	MV-adjusted2
	 
	Age-adjusted
	MV-adjusted2
	 
	Age-adjusted
	MV-adjusted2

	Total body fat %
	
	
	
	
	
	
	
	

	No Coffee
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]

	0-<0.25 cup/day
	-0.9 (-1.6 to -0.1)
	-0.5 (-1.3 to 0.3)
	
	-1.4 (-2.6 to -0.3)
	-1.3 (-2.2 to -0.4)
	
	0.5 (-1.2 to 2.1)
	1.3 (-0.3 to 2.9)

	0.25-<1 cup/day
	-0.7 (-1.6 to 0.2)
	-0.2 (-1.1 to 0.6)
	
	-1.1 (-2.4 to 0.2)
	-0.8 (-1.9 to 0.3)
	
	0 (-1.4 to 1.4)
	0.5 (-0.8 to 1.8)

	1 cup/day
	0 (-0.9 to 0.8)
	0.4 (-0.5 to 1.3)
	
	0.0 (-1.2 to 1.2)
	0.1 (-1.1 to 1.3)
	
	0.3 (-0.8 to 1.5)
	0.7 (-0.4 to 1.9)

	2-3 cups/day
	-0.4 (-1.2 to 0.4)
	0 (-0.9 to 0.8)
	
	-1.7 (-2.8 to -0.6)
	-1.3 (-2.7 to 0.1)
	
	0.7 (-0.7 to 2.1)
	0.8 (-0.5 to 2.2)

	≥4 cups/day
	-0.5 (-1.6 to 0.7)
	0.1 (-1.2 to 1.5)
	
	0.2 (-1.2 to 1.6)
	0.4 (-1.5 to 2.3)
	
	-0.4 (-1.9 to 1.2)
	0.1 (-1.6 to 1.8)

	P for trend3
	0.58
	0.68
	
	0.98
	0.59
	
	0.85
	0.65

	Trunk body fat %
	
	
	
	
	
	
	
	

	No Coffee
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]

	0-<0.25 cup/day
	-1 (-1.9 to -0.1)
	-0.6 (-1.5 to 0.3)
	
	-1.7 (-3.0 to -0.4)
	-1.6 (-2.6 to -0.6)
	
	0.6 (-1.2 to 2.5)
	1.7 (-0.2 to 3.6)

	0.25-<1 cup/day
	-0.6 (-1.7 to 0.4)
	-0.1 (-1.0 to 0.8)
	
	-1.2 (-2.8 to 0.4)
	-1.1 (-2.4 to 0.2)
	
	0.4 (-1.0 to 1.9)
	1.1 (-0.4 to 2.6)

	1 cup/day
	0.1 (-1.0 to 1.1)
	0.5 (-0.5 to 1.5)
	
	0.1 (-1.4 to 1.5)
	0 (-1.4 to 1.3)
	
	0.5 (-0.8 to 1.7)
	1.0 (-0.4 to 2.5)

	2-3 cups/day
	-0.5 (-1.5 to 0.5)
	-0.1 (-1.1 to 0.9)
	
	-2.1 (-3.4 to -0.8)
	-1.8 (-3.3 to -0.4)
	
	0.9 (-0.6 to 2.4)
	1.1 (-0.5 to 2.7)

	≥4 cups/day
	-0.7 (-2.1 to 0.7)
	0.1 (-1.5 to 1.6)
	
	-0.1 (-1.8 to 1.6)
	-0.2 (-2.3 to 2)
	
	-0.4 (-2.3 to 1.5)
	0.3 (-1.8 to 2.3)

	P for trend3
	0.48
	0.74
	 
	0.59
	0.24
	 
	0.52
	0.58

	1 Coffee consumption measured in cup/day; one cup approximately equals to 236.59 mL in the US.
2 All multivariable-adjusted (MV-adjusted) models were adjusted for age (continuous), race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, Asian, others), household income (<$25,000, $25,000 to $74,999, and ≥ $75,000), physically active (yes/no), television view daily hours (continuous), computer use daily hours (continuous), educational attainment (< high school, high school, and > high school), smoking status (never smoking, past < 20 pack-years, past ≥20 pack-years, past without pack-year information, current < 20 pack-years, and current ≥ 20 pack-years), comorbidity (hypertension, high blood cholesterol, coronary heart diseases, osteoarthritis, stroke, and diabetes), frequency of coffee added sugar/creamer/milk use, consumption of soda beverage (continuous), consumption of alcohol intake (wine, beer, and liquor), consumption of hot/ice tea (continuous), total energy intake(continuous), the Alternate Healthy Eating Index 2010(continuous) and intention to lose/control weight (yes/no).
3 P for trend was calculated using the daily coffee consumption as a continuous variable (cups/day).






	Table 3. Association of Coffee Consumption and Body Fat Percentage Among Women by Age Group, NHANES 2003-20061

	 
	β-Coefficient (95% CI)

	
	All age
	
	20-44 years (N=1249)
	
	45-69 years (N=1698)

	 
	Age-adjusted
	MV-adjusted2
	 
	Age-adjusted
	MV-adjusted2
	 
	Age-adjusted
	MV-adjusted2

	Total body fat Percentage
	
	
	
	
	
	

	No Coffee
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]

	0-<0.25 cup/day
	-0.8 (-1.9 to 0.2)
	-0.7 (-1.8 to 0.4)
	
	-0.4 (-1.5 to 0.7)
	0.2 (-1.0 to 1.5)
	
	-1.4 (-3.0 to 0.2)
	-2.3 (-4.0 to -0.5)

	0.25-<1 cup/day
	-1.2 (-2.1 to -0.2)
	-0.9 (-1.9 to 0)
	
	-1.4 (-2.6 to -0.3)
	-0.5 (-1.8 to 0.8)
	
	-0.7 (-2.3 to 0.9)
	-1.2 (-3.0 to 0.5)

	1 cup/day
	-1.4 (-2.3 to -0.4)
	-1.0 (-2.0 to -0.1)
	
	-1.9 (-3.0 to -0.7)
	-1.0 (-2.4 to 0.4)
	
	-0.8 (-1.8 to 0.3)
	-1.0 (-2.3 to 0.3)

	2-3 cups/day
	-2.3 (-3.0 to -1.6)
	-1.9 (-2.7 to -1.0)
	
	-2.8 (-4.0 to -1.5)
	-2.1 (-3.6 to -0.5)
	
	-1.7 (-2.7 to -0.7)
	-1.8 (-2.9 to -0.8)

	≥4 cups/day
	-2.3 (-3.5 to -1.1)
	-2.0 (-3.2 to -0.7)
	
	-1.4 (-3.5 to 0.7)
	-1.0 (-3.5 to 1.4)
	
	-2.8 (-4.3 to -1.4)
	-2.5 (-4.5 to -0.6)

	P for trend3
	<0.001
	<0.001
	
	0.002
	0.025
	
	<0.001
	0.012

	Trunk body fat Percentage
	
	
	
	
	
	

	No Coffee
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]

	0-<0.25 cup/day
	-1.0 (-2.4 to 0.3)
	-0.8 (-2.2 to 0.5)
	
	-0.7 (-2.2 to 0.8)
	0.2 (-1.4 to 1.7)
	
	-1.3 (-3.5 to 0.8)
	-2.3 (-4.2 to -0.3)

	0.25-<1 cup/day
	-1.5 (-2.6 to -0.3)
	-1.4 (-2.5 to -0.3)
	
	-2.1 (-3.4 to -0.7)
	-1.2 (-2.6 to 0.3)
	
	-0.5 (-2.3 to 1.2)
	-1.3 (-3.4 to 0.8)

	1 cup/day
	-1.4 (-2.6 to -0.3)
	-1.3 (-2.4 to -0.1)
	
	-2.2 (-3.6 to -0.8)
	-1.4 (-3.0 to 0.3)
	
	-0.6 (-1.8 to 0.6)
	-0.9 (-2.5 to 0.7)

	2-3 cups/day
	-2.8 (-3.8 to -1.8)
	-2.6 (-3.7 to -1.5)
	
	-3.4 (-5.1 to -1.6)
	-2.9 (-4.9 to -0.9)
	
	-2.1 (-3.4 to -0.8)
	-2.5 (-3.9 to -1.1)

	≥4 cups/day
	-3.4 (-4.8 to -1.9)
	-3.4 (-4.9 to -2.0)
	
	-2.2 (-5.0 to 0.6)
	-2.2 (-5.2 to 0.7)
	
	-4.1 (-5.9 to -2.3)
	-4.3 (-6.7 to -2.0)

	P for trend3
	<0.001
	<0.001
	 
	0.003
	0.007
	 
	<0.001
	0.002

	1 Coffee consumption measured in cup/day; one cup approximately equals to 236.59 mL in the US.
2 All multivariable-adjusted (MV-adjusted) models were adjusted for age (continuous), race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, Asian, others), household income (<$25,000, $25,000 to $74,999, and ≥ $75,000), physically active (yes/no), television view daily hours (continuous), computer use daily hours (continuous), educational attainment (< high school, high school, and > high school), smoking status (never smoking, past < 20 pack-years, past ≥20 pack-years, past without pack-year information, current < 20 pack-years, and current ≥ 20 pack-years), menopause status (yes/no), comorbidity (hypertension, high blood cholesterol, coronary heart diseases, osteoarthritis, stroke, and diabetes), frequency of coffee added sugar/creamer/milk use, consumption of soda beverage (continuous), consumption of alcohol intake (wine, beer, and liquor), consumption of hot/ice tea (continuous), total energy intake(continuous), the Healthy Eating Index 2010(continuous) and intention to lose/control weight (yes/no).
3 P for trend was calculated using the daily coffee consumption as a continuous variable (cups/day).






	Table 4. Multivariable-adjusted Association of Coffee Consumption and Body Fat Percentage Among Women by Race/Ethnicity, NHANES 2003-20061,2

	 
	β-Coefficient (95% CI)

	
	Non-Hispanic White (N=1263)
	
	Non-Hispanic Black (N=593)
	
	Hispanic (N=585)

	 
	Age-adjusted
	MV-adjusted1
	 
	Age-adjusted
	MV-adjusted1
	 
	Age-adjusted
	MV-adjusted1

	Total body fat %
	
	
	
	
	
	
	
	

	No Coffee
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]

	0-<0.25 cup/day
	-1.6 (-3.3 to 0.2)
	-1.1 (-2.7 to 0.5)
	
	-0.6 (-2 to 0.8)
	-1 (-2.7 to 0.8)
	
	0.1 (-1.5 to 1.7)
	-0.5 (-2.3 to 1.3)

	0.25-<1 cup/day
	-1.1 (-2.5 to 0.4)
	-0.5 (-1.9 to 0.9)
	
	-0.9 (-2 to 0.2)
	-1.4 (-3.2 to 0.3)
	
	-1.7 (-3.8 to 0.4)
	-2.3 (-4.1 to -0.5)

	1 cup/day
	-1.4 (-2.6 to -0.2)
	-1 (-2.2 to 0.3)
	
	-1 (-2.6 to 0.7)
	-1.1 (-2.6 to 0.5)
	
	-0.5 (-2.7 to 1.6)
	-1.1 (-3.1 to 0.8)

	2-3 cups/day
	-2.2 (-3.1 to -1.3)
	-1.7 (-2.8 to -0.6)
	
	-0.9 (-2.7 to 1)
	-1.8 (-4.6 to 0.9)
	
	-2.7 (-4.9 to -0.5)
	-3.5 (-6.2 to -0.8)

	≥4 cups/day
	-2.2 (-3.6 to -0.7)
	-2.0 (-3.5 to -0.5)
	
	0.5 (-4.7 to 5.7)
	-1.8 (-6.6 to 3.1)
	
	-0.6 (-3.4 to 2.3)
	-3.2 (-7.2 to 0.8)

	P for trend3
	<0.001
	<0.001
	
	0.27
	0.10
	
	0.048
	0.019

	Trunk body fat %
	
	
	
	
	
	
	
	

	No Coffee
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]

	0-<0.25 cup/day
	-1.8 (-3.9 to 0.3)
	-1.0 (-2.8 to 0.9)
	
	-0.9 (-2.6 to 0.9)
	-0.9 (-3.1 to 1.2)
	
	-0.6 (-2.5 to 1.2)
	-1.2 (-3.3 to 0.9)

	0.25-<1 cup/day
	-1.5 (-3.2 to 0.2)
	-0.9 (-2.4 to 0.6)
	
	-1 (-2.3 to 0.4)
	-1.5 (-3.6 to 0.5)
	
	-2.8 (-5.2 to -0.4)
	-3.7 (-6.0 to -1.4)

	1 cup/day
	-1.4 (-2.9 to 0.1)
	-1.1 (-2.6 to 0.5)
	
	-1.1 (-3.5 to 1.3)
	-0.9 (-3.0 to 1.1)
	
	-1.4 (-4.2 to 1.5)
	-2.1 (-4.6 to 0.3)

	2-3 cups/day
	-2.5 (-3.8 to -1.3)
	-2.4 (-3.9 to -0.8)
	
	-1.5 (-3.8 to 0.8)
	-2.6 (-5.9 to 0.7)
	
	-3.6 (-6.3 to -0.9)
	-4.9 (-8.3 to -1.6)

	≥4 cups/day
	-3.0 (-4.7 to -1.3)
	-3.5 (-5.3 to -1.8)
	
	0.3 (-6.3 to 6.7)
	-2.6 (-7.7 to 2.6)
	
	-1.9 (-5.8 to 1.9)
	-5.0 (-9.5 to -0.5)

	P for trend3
	<0.001
	0.002
	 
	0.21
	0.09
	 
	0.026
	0.007

	1 All multivariable-adjusted (MV-adjusted) models were adjusted for age (continuous), race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, Asian, others), household income (<$25,000, $25,000 to $74,999, and ≥ $75,000), physically active (yes/no), television view daily hours (continuous), computer use daily hours (continuous), educational attainment (< high school, high school, and > high school), smoking status (never smoking, past < 20 pack-years, past ≥20 pack-years, past without pack-year information, current < 20 pack-years, and current ≥ 20 pack-years), menopause status (yes/no), comorbidity (hypertension, high blood cholesterol, coronary heart diseases, osteoarthritis, stroke, and diabetes), frequency of coffee added sugar/creamer/milk use, consumption of soda beverage (continuous), consumption of alcohol intake (wine, beer, and liquor), consumption of hot/ice tea (continuous), total energy intake(continuous), the Healthy Eating Index 2010(continuous) and intention to lose/control weight (yes/no).
2 Coffee consumption measured in cup/day; one cup approximately equals to 236.59 mL in the US.
3 P for trend was calculated using the daily coffee consumption as a continuous variable (cups/day).





	Supplemental Table 1. Multivariable-adjusted Linear Regression Models of Total and Trunk Body Fat Percentage Among Men Aged 20-69 Years, NHANES 2003-2006

	 
	β-Coefficient (95% CI)
	 
	 
	 
	 
	 

	
	Total body fat %
	 
	Trunk body fat %

	 
	All 
	20-44 years
	45-69 years
	 
	All 
	20-44 years
	45-69 years

	Coffee Consumption1
	
	
	
	
	
	
	

	No Coffee
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	0-<0.25 cup/day
	-0.5 (-1.3 to 0.3)
	-1.3 (-2.2 to -0.4)
	1.3 (-0.3 to 2.9)
	
	-0.6 (-1.5 to 0.3)
	-1.6 (-2.6 to -0.6)
	1.7 (-0.2 to 3.6)

	0.25-<1 cup/day
	-0.2 (-1.1 to 0.6)
	-0.8 (-1.9 to 0.3)
	0.5 (-0.8 to 1.8)
	
	-0.1 (-1 to 0.8)
	-1.1 (-2.4 to 0.2)
	1.1 (-0.4 to 2.6)

	1 cup/day
	0.4 (-0.5 to 1.3)
	0.1 (-1.1 to 1.3)
	0.7 (-0.4 to 1.9)
	
	0.5 (-0.5 to 1.5)
	0 (-1.4 to 1.3)
	1 (-0.4 to 2.5)

	2-3 cups/day
	0 (-0.9 to 0.8)
	-1.3 (-2.7 to 0.1)
	0.8 (-0.5 to 2.2)
	
	-0.1 (-1.1 to 0.9)
	-1.8 (-3.3 to -0.4)
	1.1 (-0.5 to 2.7)

	≥4 cups/day
	0.1 (-1.2 to 1.5)
	0.4 (-1.5 to 2.3)
	0.1 (-1.6 to 1.8)
	
	0.1 (-1.5 to 1.6)
	-0.2 (-2.3 to 2)
	0.3 (-1.8 to 2.3)

	Age, year2
	0.1 (0 to 0.1)
	0.1 (0.1 to 0.2)
	0 (0 to 0.1)
	
	0.1 (0.1 to 0.2)
	0.2 (0.1 to 0.3)
	0 (0 to 0.1)

	Race/ethnicity
	
	
	
	
	
	
	

	Non-Hispanic white
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Non-Hispanic black
	-1.3 (-1.9 to -0.8)
	-0.8 (-1.8 to 0.2)
	-2.3 (-3.6 to -0.9)
	
	-1.8 (-2.5 to -1.2)
	-1.3 (-2.4 to -0.1)
	-3 (-4.6 to -1.4)

	Hispanic 
	0.7 (-0.1 to 1.5)
	1.1 (0 to 2.3)
	-0.6 (-1.9 to 0.8)
	
	1.6 (0.6 to 2.6)
	2.1 (0.8 to 3.4)
	0 (-1.5 to 1.6)

	Other
	0.3 (-0.8 to 1.5)
	0.2 (-1.4 to 1.9)
	0.6 (-0.8 to 2)
	
	0.9 (-0.5 to 2.2)
	0.9 (-1.2 to 2.9)
	1 (-0.6 to 2.6)

	Household income
	
	
	
	
	
	
	

	<$25,000
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	$25,000-<$75,000
	0.9 (0.5 to 1.4)
	1.3 (0.5 to 2.1)
	0.3 (-0.5 to 1.2)
	
	1.2 (0.7 to 1.8)
	1.8 (0.8 to 2.8)
	0.3 (-0.8 to 1.3)

	≥$75,000
	0.9 (0.3 to 1.6)
	0.9 (0.1 to 1.8)
	0.4 (-0.7 to 1.6)
	
	1.5 (0.7 to 2.4)
	1.6 (0.6 to 2.6)
	0.6 (-0.8 to 2)

	Education
	
	
	
	
	
	
	

	<High school
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	High school
	0.8 (-0.1 to 1.8)
	0.5 (-0.5 to 1.6)
	0.9 (-0.4 to 2.2)
	
	1.1 (-0.1 to 2.2)
	0.6 (-0.6 to 1.8)
	1.1 (-0.5 to 2.6)

	>High school
	-0.2 (-1.2 to 0.8)
	-0.3 (-1.6 to 1)
	0 (-1.4 to 1.4)
	
	-0.3 (-1.5 to 0.9)
	-0.4 (-1.9 to 1.1)
	-0.2 (-1.9 to 1.4)

	Physically Active3
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	-1.2 (-1.8 to -0.5)
	-1.5 (-2.3 to -0.7)
	-0.7 (-1.5 to 0.1)
	
	-1.3 (-2 to -0.6)
	-1.6 (-2.5 to -0.7)
	-0.8 (-1.6 to 0.1)

	Television Viewing, hours/day2
	0.3 (0.1 to 0.5)
	0.4 (0.1 to 0.7)
	0.3 (0 to 0.5)
	
	0.3 (0.2 to 0.5)
	0.5 (0.1 to 0.8)
	0.3 (0 to 0.6)

	Computer Use, hours/day2
	0.3 (0.1 to 0.5)
	0.2 (0 to 0.5)
	0.5 (0.2 to 0.8)
	
	0.3 (0 to 0.6)
	0.2 (-0.1 to 0.5)
	0.6 (0.2 to 0.9)

	Smoke status
	
	
	
	
	
	
	

	Never smoking
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Past
	
	
	
	
	
	
	

	< 20 pack-years
	-0.8 (-1.7 to 0.1)
	-0.1 (-1.2 to 1.1)
	-1.2 (-2.2 to -0.2)
	
	-0.8 (-1.9 to 0.2)
	-0.2 (-1.5 to 1.1)
	-1.2 (-2.3 to 0)

	≥ 20 pack-years
	0.3 (-0.6 to 1.2)
	2.5 (-0.6 to 5.6)
	0 (-0.7 to 0.7)
	
	0.1 (-0.9 to 1.1)
	2.2 (-0.4 to 4.8)
	0.1 (-0.9 to 1)

	without pack-year information
	0.9 (-0.6 to 2.5)
	2 (0.2 to 3.8)
	-0.8 (-2.6 to 1)
	
	0.9 (-1 to 2.8)
	2 (-0.1 to 4.1)
	-0.7 (-2.6 to 1.3)

	Current
	
	
	
	
	
	
	

	< 20 pack-years
	-1.6 (-2.3 to -0.8)
	-1.3 (-2.4 to -0.2)
	-1.7 (-3.5 to 0.2)
	
	-2 (-3 to -1.1)
	-1.5 (-2.9 to -0.2)
	-2.2 (-4.2 to -0.2)

	≥ 20 pack-years
	-1.8 (-3 to -0.5)
	-2.7 (-4.8 to -0.7)
	-1.6 (-2.8 to -0.3)
	
	-2.2 (-3.6 to -0.8)
	-3.2 (-5.4 to -0.9)
	-2 (-3.4 to -0.6)

	Hypertension
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	1.6 (1.1 to 2.1)
	2.6 (1.7 to 3.4)
	1.1 (0.4 to 1.7)
	
	2.3 (1.7 to 2.8)
	3.2 (2.2 to 4.2)
	1.7 (0.8 to 2.6)

	High cholesterol
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	0.7 (0.1 to 1.2)
	0.5 (-0.2 to 1.3)
	0.7 (0 to 1.5)
	
	1.1 (0.5 to 1.7)
	0.9 (-0.1 to 2)
	1.1 (0.3 to 2)

	Heart disease
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	0.5 (-0.7 to 1.6)
	-1.1 (-4.3 to 2.2)
	0.8 (-0.3 to 1.9)
	
	0.4 (-0.9 to 1.6)
	-1.8 (-5.4 to 1.8)
	0.9 (-0.3 to 2.2)

	Osteoarthritis
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	0.9 (-0.1 to 1.8)
	1.3 (-0.4 to 3)
	0.8 (-0.2 to 1.8)
	
	0.9 (-0.1 to 1.9)
	1.3 (-0.7 to 3.3)
	0.9 (-0.2 to 1.9)

	Stroke
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	-0.1 (-1.9 to 1.7)
	-2.8 (-8.8 to 3.2)
	0.6 (-1.4 to 2.5)
	
	-0.1 (-2.3 to 2.1)
	-2 (-10.1 to 6.2)
	0.5 (-1.6 to 2.7)

	Diabetes
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	1.1 (0 to 2.3)
	1.4 (-0.3 to 3.1)
	1.2 (-0.1 to 2.5)
	
	1.6 (0.4 to 2.8)
	1.9 (-0.1 to 3.9)
	1.8 (0.4 to 3.2)

	Cancer
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	-0.6 (-1.7 to 0.4)
	-0.3 (-3.8 to 3.1)
	-0.8 (-1.9 to 0.4)
	
	-1.2 (-2.5 to 0)
	-2.1 (-6.1 to 1.9)
	-1.1 (-2.5 to 0.3)

	Total energy intake, per 100 kcal/day2
	-0.6 (-0.8 to -0.3)
	-0.5 (-0.9 to -0.1)
	-0.8 (-1.2 to -0.4)
	
	-0.6 (-0.9 to -0.3)
	-0.6 (-1 to -0.2)
	-0.9 (-1.4 to -0.4)

	Sugar in coffee2
	-0.4 (-0.6 to -0.2)
	-0.5 (-1 to 0)
	-0.4 (-0.7 to -0.1)
	
	-0.4 (-0.7 to -0.2)
	-0.5 (-1 to 0)
	-0.5 (-0.9 to 0)

	Sweeten in coffee2
	0.1 (-0.3 to 0.4)
	-0.4 (-1 to 0.2)
	0.4 (0 to 0.7)
	
	0.1 (-0.3 to 0.4)
	-0.3 (-1.1 to 0.4)
	0.4 (0 to 0.8)

	Creamer in coffee2
	0.1 (-0.1 to 0.4)
	0.2 (-0.3 to 0.8)
	0.1 (-0.2 to 0.4)
	
	0.2 (-0.1 to 0.5)
	0.4 (-0.2 to 1.1)
	0.1 (-0.2 to 0.5)

	Half and half in coffee2
	0.2 (-0.2 to 0.7)
	0.8 (-0.1 to 1.7)
	0 (-0.4 to 0.3)
	
	0.2 (-0.2 to 0.7)
	0.9 (0.1 to 1.7)
	-0.1 (-0.5 to 0.3)

	Milk in coffee2
	-0.2 (-0.6 to 0.2)
	-0.2 (-0.7 to 0.2)
	-0.1 (-0.5 to 0.3)
	
	-0.2 (-0.7 to 0.2)
	-0.4 (-0.9 to 0.2)
	-0.1 (-0.6 to 0.4)

	Soda during summer2
	0.3 (-0.1 to 0.7)
	0.6 (0 to 1.1)
	0.1 (-0.3 to 0.5)
	
	0.5 (0 to 0.9)
	0.7 (0.1 to 1.3)
	0.1 (-0.3 to 0.6)

	Soda during other seasons2
	-0.1 (-0.5 to 0.4)
	-0.3 (-0.9 to 0.3)
	0.1 (-0.4 to 0.6)
	
	-0.1 (-0.7 to 0.4)
	-0.4 (-1 to 0.3)
	0.1 (-0.5 to 0.7)

	Beer during summer2
	-0.4 (-0.7 to 0)
	-0.1 (-0.7 to 0.6)
	-0.6 (-1.3 to 0)
	
	-0.4 (-0.8 to 0)
	-0.2 (-1 to 0.7)
	-0.6 (-1.3 to 0.1)

	Beer during other seasons2
	-0.1 (-0.5 to 0.4)
	-0.4 (-1.1 to 0.3)
	0.4 (-0.3 to 1)
	
	0 (-0.4 to 0.4)
	-0.3 (-1.2 to 0.5)
	0.3 (-0.4 to 1.1)

	Wine during summer2
	-0.1 (-1.1 to 1)
	0.2 (-1 to 1.4)
	-0.2 (-2.2 to 1.9)
	
	-0.2 (-1.3 to 0.9)
	0.1 (-1.3 to 1.5)
	-0.5 (-2.7 to 1.6)

	Liquor2
	0 (-0.6 to 0.6)
	-0.2 (-0.8 to 0.4)
	0.4 (-1 to 1.8)
	
	0 (-0.8 to 0.8)
	-0.1 (-0.9 to 0.7)
	0.3 (-1.2 to 1.9)

	Hot tea2
	-0.4 (-0.8 to 0.1)
	0.2 (-0.7 to 1.2)
	-0.8 (-1.3 to -0.3)
	
	-0.5 (-1 to 0.1)
	0.2 (-1 to 1.3)
	-0.9 (-1.5 to -0.3)

	Ice tea2
	0.6 (0.3 to 0.9)
	1 (0.5 to 1.5)
	0.3 (-0.1 to 0.7)
	
	0.7 (0.3 to 1.1)
	1.1 (0.5 to 1.7)
	0.3 (-0.2 to 0.8)

	Healthy Eating Index-20102
	0 (-0.1 to 0)
	-0.1 (-0.1 to 0)
	0 (-0.1 to 0)
	
	-0.1 (-0.1 to 0)
	-0.1 (-0.1 to 0)
	0 (-0.1 to 0)

	Intention to lose weight
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	2.4 (1.7 to 3)
	3.2 (2 to 4.5)
	1.4 (0.6 to 2.2)
	
	3 (2.3 to 3.7)
	4.2 (2.7 to 5.6)
	1.8 (0.9 to 2.7)

	Intention to control weight
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	1 (0.4 to 1.5)
	1.1 (0.4 to 1.8)
	0.8 (0 to 1.5)
	 
	1.2 (0.6 to 1.9)
	1.2 (0.2 to 2.1)
	1.1 (0.1 to 2.1)

	1 Coffee consumption measured in cup/day; one cup approximately equals to 236.59 mL in the US.
2 Continuous variables in the model.
3 Physically active was defined as engaging in moderate or vigorous recreational physical activity over the past 30 days





	Supplemental Table 2. Multivariable-adjusted Linear Regression Models of Total and Trunk Body Fat Percentage Among Women Aged 20-69 Years, NHANES 2003-2006

	 
	β-Coefficient (95% CI)
	 
	 
	 
	 
	 

	
	Total body fat %
	 
	 
	 
	Trunk body fat %

	 
	All 
	20-44 years
	45-69 years
	 
	All 
	20-44 years
	45-69 years

	Coffee Consumption1
	
	
	
	
	
	
	

	No Coffee
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	0-<0.25 cup/day
	-0.7 (-1.8 to 0.4)
	0.2 (-1 to 1.5)
	-2.3 (-4 to -0.5)
	
	-0.8 (-2.2 to 0.5)
	0.2 (-1.4 to 1.7)
	-2.3 (-4.2 to -0.3)

	0.25-<1 cup/day
	-0.9 (-1.9 to 0)
	-0.5 (-1.8 to 0.8)
	-1.2 (-3 to 0.5)
	
	-1.4 (-2.5 to -0.3)
	-1.2 (-2.6 to 0.3)
	-1.3 (-3.4 to 0.8)

	1 cup/day
	-1 (-2 to -0.1)
	-1 (-2.4 to 0.4)
	-1 (-2.3 to 0.3)
	
	-1.3 (-2.4 to -0.1)
	-1.4 (-3 to 0.3)
	-0.9 (-2.5 to 0.7)

	2-3 cups/day
	-1.9 (-2.7 to -1)
	-2.1 (-3.6 to -0.5)
	-1.8 (-2.9 to -0.8)
	
	-2.6 (-3.7 to -1.5)
	-2.9 (-4.9 to -0.9)
	-2.5 (-3.9 to -1.1)

	≥4 cups/day
	-2 (-3.2 to -0.7)
	-1 (-3.5 to 1.4)
	-2.5 (-4.5 to -0.6)
	
	-3.4 (-4.9 to -2)
	-2.2 (-5.2 to 0.7)
	-4.3 (-6.7 to -2)

	Age, year2
	0.1 (0 to 0.1)
	0.1 (0.1 to 0.2)
	0 (-0.1 to 0.1)
	
	0.1 (0.1 to 0.2)
	0.2 (0.1 to 0.3)
	0 (-0.1 to 0.1)

	Race/ethnicity
	
	
	
	
	
	
	

	Non-Hispanic white
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Non-Hispanic black
	0.7 (-0.1 to 1.5)
	1.3 (0.2 to 2.4)
	-0.1 (-1.1 to 1)
	
	1.4 (0.5 to 2.2)
	2.4 (1.1 to 3.7)
	-0.1 (-1.2 to 1.1)

	Hispanic 
	1.4 (0.4 to 2.4)
	1.3 (0 to 2.5)
	1.1 (-0.6 to 2.8)
	
	2.5 (1.2 to 3.7)
	2.5 (0.9 to 4)
	2 (0.1 to 4)

	Other
	-0.9 (-2.3 to 0.5)
	-0.9 (-2.8 to 1)
	-0.9 (-3 to 1.2)
	
	-0.4 (-2 to 1.2)
	-0.8 (-3 to 1.4)
	0.2 (-2.2 to 2.5)

	Household income
	
	
	
	
	
	
	

	<$25,000
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	$25,000-<$75,000
	0.1 (-0.7 to 0.8)
	0.3 (-0.8 to 1.5)
	-0.3 (-1.4 to 0.9)
	
	-0.2 (-1 to 0.7)
	0.2 (-1.3 to 1.6)
	-0.5 (-1.8 to 0.8)

	≥$75,000
	-0.3 (-1.3 to 0.8)
	-0.1 (-1.5 to 1.4)
	-0.7 (-2.2 to 0.9)
	
	-0.4 (-1.7 to 1)
	-0.2 (-2 to 1.6)
	-0.9 (-2.8 to 1)

	Education
	
	
	
	
	
	
	

	<High school
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	High school
	0 (-0.8 to 0.8)
	-1.1 (-2.4 to 0.2)
	0.9 (-0.3 to 2)
	
	-0.1 (-1.1 to 0.9)
	-1.5 (-3.3 to 0.3)
	0.9 (-0.4 to 2.2)

	>High school
	-0.2 (-1.3 to 0.8)
	-2 (-3.3 to -0.7)
	1.4 (0.2 to 2.5)
	
	-0.7 (-1.9 to 0.6)
	-2.7 (-4.5 to -1)
	1.4 (0.1 to 2.6)

	Physically Active3
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	-1.4 (-2.1 to -0.7)
	-1.2 (-2.4 to -0.1)
	-1.6 (-2.3 to -0.8)
	
	-1.6 (-2.4 to -0.8)
	-1.4 (-2.7 to 0)
	-1.7 (-2.6 to -0.9)

	Television Viewing, hours/day2
	0.4 (0.2 to 0.6)
	0.4 (0.1 to 0.7)
	0.6 (0.3 to 0.8)
	
	0.5 (0.2 to 0.7)
	0.4 (0 to 0.8)
	0.7 (0.4 to 1)

	Computer Use, hours/day2
	0.3 (0.1 to 0.6)
	0.3 (0 to 0.7)
	0.4 (0 to 0.7)
	
	0.3 (0 to 0.7)
	0.4 (-0.1 to 0.8)
	0.4 (-0.1 to 0.9)

	Smoke status
	
	
	
	
	
	
	

	Never smoking
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Past
	
	
	
	
	
	
	

	< 20 pack-years
	0.1 (-0.9 to 1.1)
	0.8 (-0.9 to 2.6)
	-0.6 (-1.7 to 0.5)
	
	0.5 (-0.7 to 1.8)
	1.2 (-1 to 3.4)
	-0.2 (-1.5 to 1.2)

	≥ 20 pack-years
	1.9 (0.3 to 3.5)
	6.1 (2.1 to 10.2)
	1.2 (-0.3 to 2.8)
	
	2.4 (0.4 to 4.4)
	7.6 (3.1 to 12.2)
	1.6 (-0.4 to 3.6)

	without pack-year information
	0.6 (-2.2 to 3.4)
	2 (-0.5 to 4.4)
	-1.1 (-5.8 to 3.5)
	
	0.8 (-2.9 to 4.5)
	2.4 (-0.6 to 5.4)
	-1.4 (-7.4 to 4.7)

	Current
	
	
	
	
	
	
	

	< 20 pack-years
	-0.8 (-1.8 to 0.2)
	-0.5 (-1.6 to 0.5)
	-1.5 (-3.6 to 0.5)
	
	-0.5 (-1.6 to 0.6)
	-0.1 (-1.4 to 1.2)
	-1.8 (-4.1 to 0.6)

	≥ 20 pack-years
	-1.6 (-2.8 to -0.5)
	-0.9 (-2.8 to 1.1)
	-2.4 (-3.8 to -1.1)
	
	-1.3 (-2.8 to 0.3)
	-0.6 (-3.5 to 2.3)
	-2.2 (-4 to -0.4)

	Menopause status
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	1.3 (0.4 to 2.3)
	0.9 (-1 to 2.7)
	2 (0.9 to 3.2)
	
	1.3 (0.2 to 2.5)
	1.4 (-0.9 to 3.7)
	2.2 (0.7 to 3.7)

	Hypertension
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	1.9 (1.1 to 2.7)
	2 (0.8 to 3.1)
	1.9 (1 to 2.7)
	
	3 (2.2 to 3.9)
	3.2 (1.8 to 4.7)
	2.9 (1.9 to 3.9)

	High cholesterol
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	0.9 (0.2 to 1.5)
	1.6 (0.4 to 2.7)
	0.5 (-0.4 to 1.4)
	
	1.5 (0.7 to 2.3)
	2.6 (1.1 to 4)
	0.9 (-0.2 to 2)

	Heart disease
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	-0.2 (-1.7 to 1.2)
	1.4 (-5.1 to 7.9)
	-0.1 (-1.5 to 1.3)
	
	-0.7 (-2.4 to 1.1)
	1.7 (-5.5 to 9)
	-0.5 (-2.1 to 1.2)

	Osteoarthritis
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	1.2 (0.4 to 2)
	1.5 (0.2 to 2.8)
	1.3 (0.4 to 2.2)
	
	1.2 (0.3 to 2)
	1.6 (0 to 3.2)
	1.3 (0.2 to 2.3)

	Stroke
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	-0.7 (-2.5 to 1.2)
	-3.6 (-5.4 to -1.8)
	0.4 (-1.7 to 2.5)
	
	-0.5 (-2.7 to 1.6)
	-4.3 (-7.4 to -1.2)
	0.9 (-1.5 to 3.3)

	Diabetes
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	0.4 (-0.9 to 1.7)
	2.2 (-1.1 to 5.6)
	-0.2 (-1.4 to 1.1)
	
	1.6 (0.1 to 3)
	4.6 (1 to 8.3)
	0.9 (-0.5 to 2.2)

	Cancer
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	-0.3 (-1.4 to 0.7)
	-0.1 (-2.8 to 2.6)
	-0.4 (-1.4 to 0.7)
	
	-0.5 (-1.8 to 0.8)
	-0.1 (-3.7 to 3.5)
	-0.5 (-1.8 to 0.9)

	Total energy intake, per 100 kcal/day2
	-0.5 (-1 to 0)
	-0.5 (-1.1 to 0.1)
	-0.5 (-1.1 to 0.2)
	
	-0.6 (-1.2 to -0.1)
	-0.6 (-1.2 to 0.1)
	-0.7 (-1.5 to 0.2)

	Sugar in coffee2
	0 (-0.2 to 0.2)
	0 (-0.5 to 0.4)
	0 (-0.2 to 0.3)
	
	0.1 (-0.2 to 0.4)
	0 (-0.5 to 0.4)
	0.1 (-0.2 to 0.4)

	Sweeten in coffee2
	0.2 (-0.1 to 0.5)
	0.4 (-0.3 to 1)
	0.1 (-0.3 to 0.4)
	
	0.3 (0 to 0.7)
	0.4 (-0.4 to 1.1)
	0.3 (-0.2 to 0.8)

	Creamer in coffee2
	0.2 (-0.1 to 0.5)
	0 (-0.5 to 0.4)
	0.3 (-0.1 to 0.7)
	
	0.4 (0 to 0.8)
	0.1 (-0.4 to 0.7)
	0.4 (-0.1 to 0.9)

	Half and half in coffee2
	0.4 (0 to 0.9)
	0.6 (0 to 1.3)
	0.3 (-0.3 to 0.9)
	
	0.5 (-0.2 to 1.1)
	1 (0.1 to 1.8)
	-0.1 (-0.8 to 0.7)

	Milk in coffee2
	-0.3 (-0.7 to 0.2)
	-0.6 (-1.1 to 0)
	-0.1 (-0.6 to 0.3)
	
	-0.2 (-0.7 to 0.3)
	-0.5 (-1.1 to 0.1)
	-0.1 (-0.7 to 0.5)

	Soda during summer2
	0.6 (0.3 to 1)
	0.8 (0.2 to 1.3)
	0.6 (0.1 to 1.1)
	
	0.8 (0.3 to 1.3)
	1 (0.3 to 1.7)
	0.6 (0.1 to 1.2)

	Soda during other seasons2
	-0.1 (-0.5 to 0.3)
	-0.3 (-0.8 to 0.2)
	0 (-0.6 to 0.6)
	
	-0.2 (-0.8 to 0.4)
	-0.6 (-1.3 to 0.1)
	0.1 (-0.6 to 0.8)

	Beer during summer2
	0.2 (-0.7 to 1.1)
	0.4 (-0.7 to 1.4)
	-0.3 (-1.7 to 1.1)
	
	0.3 (-0.7 to 1.3)
	0.5 (-0.8 to 1.7)
	-0.2 (-2.3 to 1.8)

	Beer during other seasons2
	-0.8 (-1.6 to 0)
	-0.7 (-1.6 to 0.2)
	-0.4 (-1.8 to 1.1)
	
	-0.7 (-1.5 to 0.1)
	-0.7 (-1.7 to 0.3)
	-0.1 (-2.1 to 1.9)

	Wine during summer2
	-0.8 (-2.4 to 0.8)
	0.3 (-1.4 to 2)
	-2 (-3.2 to -0.9)
	
	-0.8 (-2.5 to 1)
	0.2 (-2.1 to 2.6)
	-2 (-3.6 to -0.4)

	Liquor2
	-0.8 (-2.1 to 0.5)
	-0.3 (-2.7 to 2.1)
	-0.8 (-2.3 to 0.7)
	
	-0.2 (-1.5 to 1.1)
	0.4 (-2.6 to 3.3)
	-0.1 (-1.7 to 1.4)

	Hot tea2
	-0.4 (-0.8 to 0)
	-0.3 (-0.8 to 0.3)
	-0.3 (-0.8 to 0.2)
	
	-0.7 (-1.2 to -0.3)
	-0.6 (-1.3 to 0.1)
	-0.7 (-1.2 to -0.1)

	Ice tea2
	0.4 (0.1 to 0.6)
	0.4 (0 to 0.8)
	0.4 (0.1 to 0.7)
	
	0.4 (0.1 to 0.8)
	0.6 (0 to 1.1)
	0.4 (0 to 0.8)

	Healthy Eating Index-20102
	0 (-0.1 to 0)
	0 (-0.1 to 0)
	0 (-0.1 to 0)
	
	0 (-0.1 to 0)
	0 (-0.1 to 0)
	-0.1 (-0.1 to 0)

	Intention to lose weight
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	2.3 (1.7 to 3)
	2.4 (1.6 to 3.3)
	2.1 (1.3 to 2.8)
	
	3.1 (2.3 to 3.8)
	3.1 (2.1 to 4.1)
	2.7 (1.8 to 3.6)

	Intention to control weight
	
	
	
	
	
	
	

	No
	0 [Reference]
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]
	0 [Reference]

	Yes
	0.7 (-0.1 to 1.4)
	0.9 (-0.1 to 1.9)
	0.3 (-0.5 to 1)
	 
	0.9 (0.1 to 1.7)
	1.2 (0 to 2.4)
	0.3 (-0.5 to 1.1)

	1 Coffee consumption measured in cup/day; one cup approximately equals to 236.59 mL in the US.
2 Continuous variables in the model.
3 Physically active was defined as engaging in moderate or vigorous recreational physical activity over the past 30 days





	Supplemental Table 3. Association of Coffee Consumption and Body Fat Percentage Among Non-smokers and Adults Without Chronic Diseases, NHANES 2003-20061,2

	 
	β-Coefficient (95% CI)

	
	Men
	
	Women

	
	Non-smokers
	Diseases Free
	
	Non-smokers
	Diseases Free

	 
	N=924
	N=1726
	 
	N=1345
	N=1835

	Total body fat %
	
	
	
	
	

	None
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]

	0-0.25 cup/day
	-0.1 (-1.3 to 1.1)
	-0.4 (-1.3 to 0.4)
	
	-1.0 (-2.1 to 0.2)
	-0.7 (-1.9 to 0.5)

	0.25-1 cup/day
	-0.4 (-1.6 to 0.8)
	-0.3 (-1.2 to 0.6)
	
	-1.5 (-2.9 to -0.1)
	-0.9 (-2.0 to 0.2)

	1 cup/day
	0.4 (-1.2 to 1.9)
	0.2 (-0.9 to 1.3)
	
	-1.4 (-2.6 to -0.2)
	-0.8 (-1.7 to 0.1)

	2-3 cups/day
	0.9 (-0.5 to 2.3)
	-0.1 (-1.2 to 0.9)
	
	-2.8 (-4.0 to -1.7)
	-2.0 (-2.9 to -1.1)

	4+ cups/day
	1.0 (-1.0 to 3.0)
	0.1 (-1.5 to 1.7)
	
	-2.6 (-4.9 to -0.3)
	-2.7 (-4.0 to -1.3)

	P for trend3
	0.20
	0.89
	
	<0.001
	<0.001

	Trunk body fat %
	
	
	
	
	

	None
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]

	0-0.25 cup/day
	-0.2 (-1.7 to 1.3)
	-0.5 (-1.5 to 0.5)
	
	-1.1 (-2.7 to 0.4)
	-0.9 (-2.3 to 0.6)

	0.25-1 cup/day
	-0.5 (-1.8 to 0.8)
	-0.2 (-1.3 to 0.9)
	
	-2.2 (-3.7 to -0.6)
	-1.4 (-2.5 to -0.2)

	 1 cup/day
	0.5 (-1.3 to 2.2)
	0.3 (-0.9 to 1.6)
	
	-1.5 (-2.9 to 0)
	-0.9 (-2.0 to 0.3)

	2-3 cups/day
	1.0 (-0.6 to 2.6)
	-0.2 (-1.3 to 1.0)
	
	-3.4 (-4.9 to -1.8)
	-2.8 (-4.0 to -1.5)

	4+ cups/day
	0.7 (-1.7 to 3.1)
	0.1 (-1.7 to 1.9)
	
	-3.3 (-6.1 to -0.5)
	-4.3 (-6.0 to -2.5)

	P for trend3
	0.26
	0.87
	 
	<0.001
	<0.001

	1 All multivariable-adjusted (MV-adjusted) models were conducted adjusting for age (continuous), race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, Asian, others), household income (<$25,000, $25,000 to $74,999, and ≥ $75,000), physically active (yes/no), television view daily hours (continuous), computer use daily hours (continuous), educational attainment (< high school, high school, and > high school), smoking status (never smoking, past < 20 pack-years, past ≥20 pack-years, past without pack-year information, current < 20 pack-years, and current ≥ 20 pack-years), menopause status (women only, yes/no), comorbidity (hypertension, high blood cholesterol, coronary heart diseases, osteoarthritis, stroke, and diabetes), frequency of coffee added sugar/creamer/milk use, consumption of soda beverage (continuous), consumption of alcohol intake (wine, beer, and liquor), consumption of hot/ice tea (continuous), total energy intake (continuous), the Healthy Eating Index 2010(continuous) and intention to lose/control weight (yes/no).
2 Coffee consumption measured in cup/day; one cup approximately equals to 236.59 mL in the US.
3 P for trend was calculated using the daily coffee consumption as a continuous variable (cups/day).




	Supplemental Table 4. Association of Coffee Consumption and Body Fat Percentage According to Decaffeinated Coffee Drinking, NHANES 2003-20061,2

	
	β-Coefficient (95% CI)

	
	Men
	
	Women

	
	Caffeinated3
	Decaffeinated3
	
	Caffeinated3
	Decaffeinated3

	 
	N=2480
	N=974
	 
	N=2862
	N=1415

	Total body fat %
	
	
	
	
	

	None
	0 [Reference]
	0 [Reference]
	
	0 [Reference]
	0 [Reference]

	0-0.25 cup/day
	-0.4 (-1.2 to 0.4)
	-0.8 (-3.3 to 1.8)
	
	-0.3 (-1.5 to 0.9)
	-2.8 (-4.8 to -0.9)

	0.25-1 cup/day
	-0.3 (-1.1 to 0.5)
	0.9 (-0.9 to 2.8)
	
	-0.7 (-1.7 to 0.3)
	-2.4 (-4.5 to -0.2)

	1 cup/day
	0.3 (-0.6 to 1.2)
	1.5 (-0.3 to 3.3)
	
	-0.8 (-1.7 to 0.1)
	-3.0 (-4.5 to -1.5)

	2-3 cups/day
	-0.2 (-1.0 to 0.7)
	2.1 (0 to 4.2)
	
	-1.9 (-2.7 to -1.0)
	-3.4 (-5.3 to -1.5)

	4+ cups/day
	0.1 (-1.3 to 1.5)
	1.5 (-2.2 to 5.1)
	
	-2.7 (-4.2 to -1.2)
	-2.2 (-5.5 to 1.1)

	P for trend4
	0.893
	0.078
	
	<0.001
	<0.001

	Trunk body fat %
	
	
	
	
	

	None
	
	
	
	
	

	0-0.25 cup/day
	-0.4 (-1.4 to 0.5)
	-1.2 (-4.5 to 2.0)
	
	-0.3 (-1.8 to 1.1)
	-3.4 (-5.6 to -1.2)

	0.25-1 cup/day
	-0.2 (-1.2 to 0.7)
	1.4 (-0.8 to 3.6)
	
	-1.2 (-2.4 to -0.1)
	-3.0 (-5.2 to -0.7)

	 1 cup/day
	0.3 (-0.7 to 1.3)
	1.7 (-0.3 to 3.7)
	
	-1.0 (-2.1 to 0.1)
	-4.0 (-5.8 to -2.2)

	2-3 cups/day
	-0.1 (-1.1 to 0.8)
	2.0 (-0.6 to 4.5)
	
	-2.7 (-3.8 to -1.6)
	-4.1 (-6.4 to -1.8)

	4+ cups/day
	0 (-1.5 to 1.5)
	1.3 (-4.0 to 6.5)
	
	-4.3 (-6.1 to -2.6)
	-4.6 (-9.2 to 0.1)

	P for trend4
	0.939
	0.160
	 
	<0.001
	<0.001

	1 All multivariable-adjusted (MV-adjusted) models were conducted adjusting for age (continuous), race/ethnicity (non-Hispanic White, non-Hispanic Black, Hispanic, Asian, others), household income (<$25,000, $25,000 to $74,999, and ≥ $75,000), physically active (yes/no), television view daily hours (continuous), computer use daily hours (continuous), educational attainment (< high school, high school, and > high school), smoking status (never smoking, past < 20 pack-years, past ≥20 pack-years, past without pack-year information, current < 20 pack-years, and current ≥ 20 pack-years), menopause status (women only, yes/no), comorbidity (hypertension, high blood cholesterol, coronary heart diseases, osteoarthritis, stroke, and diabetes), frequency of coffee added sugar/creamer/milk use, consumption of soda beverage (continuous), consumption of alcohol intake (wine, beer, and liquor), consumption of hot/ice tea (continuous), total energy intake(continuous), the Healthy Eating Index 2010(continuous) and intention to lose/control weight (yes/no).

	2 Coffee consumption measured in cup/day; one cup approximately equals to 236.59 mL in the US.

	3 The sample size included the non-coffee drinkers.

	4 P for trend was calculated using the daily coffee consumption as a continuous variable (cups/day).



