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Systematic Review Question:  Total Mortality 
What is the relationship between usual caffeine consumption and total mortality? 

Conclusion Statement: Strong and consistent evidence shows that consumption of 
coffee within the moderate range (3 to 5 cups/d or up to 400 mg/d caffeine) is not 
associated with increased risk of major chronic diseases, such as cardiovascular 
disease (CVD) and cancer and premature death in healthy adults. 

	
DGAC Grade: Strong  

 

Key Findings  
 Coffee consumption was associated with reduced risk of total mortality (3-4% 

lower mortality with 1 cup/day), especially cardiovascular mortality   
 Decaffeinated coffee consumption was associated with a lower risk of death (5 

studies only) 
 The limited number of studies on decaffeinated coffee indicates that protective 

association of coffee consumption may not be due to caffeine alone 
 

Description of the Evidence 
Two systematic reviews and/or meta-analyses (SR/MAs) of 20 and 23 prospective 
cohort studies (Je 2013 and Malerba 2013, respectively). Je et al examined total 
mortality and Malerba et al examined total, CVD, and cancer mortality. 
 
Evidence suggests a significant inverse relationship between coffee consumption of 1-4 
cups/day with total mortality, especially cardiovascular disease mortality. This evidence 
is based on three meta-analyses of more than 20 prospective cohort studies (Je, 2013; 
Malerba, 2013; Crippa, 2014). In general, results were similar for men and women. The 
risk reduction associated with each cup of coffee per day was between 3-4 percent. In 
addition, Je (2013) found a significant inverse association between coffee consumption 
and cardiovascular disease mortality. This association was stronger in women (16% 
lower risk) than in men (8% lower risk). However, no association was found for cancer 
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mortality. Crippa et al. found that the lowest risk was observed for 4 cups/d for all-cause 
mortality (16%, 95% CI = 13-18) and 3 cups/d for CVD mortality (21%, 95% CI = 16-26), 
 
Systematic Review Question: Cardiovascular Disease 
What is the relationship between usual caffeine consumption and cardiovascular 
disease? 

Conclusion Statement: Consistent observational evidence indicates that moderate 
coffee consumption is associated with reduced risk of type 2 diabetes and 
cardiovascular disease in healthy adults. In addition, consistent observational evidence 
indicates that regular consumption of coffee is associated with reduced risk of cancer of 
the liver and endometrium, and slightly inverse or null associations are observed for 
other cancer sites. 
DGAC Grade: Moderate   

 
Key Findings  
CVD 

 Non-linear association between coffee intake and risk of CVD  
 Moderate coffee consumption was inversely associated with CVD risk  

o Lowest risk at 3-5 cups/d  
 Heavy consumption was not associated with higher CVD risk 

Stroke 
 Non-linear association between coffee intake and risk of stroke 
 Moderate coffee consumption was inversely associated with stroke 

o Lowest risk at 3-4 cups/d 
 Higher intakes were not associated with higher stroke risk 

CHD 
 Moderate coffee consumption was associated with lower CHD risk  
 Higher intakes were not associated with higher CHD risk 

 
Heart Failure 

 Moderate (1-5 cups/d) coffee consumption was inversely associated with risk of 
heart failure  

 The largest inverse association observed for 4 cups/d 
Blood Pressure & Hypertension 

 No effect of coffee on long-term BP or risk of HTN  
 For habitual coffee consumption, consumption of >3 cups/d was not associated 

with increased risk of HTN compared with <1 cup/d  
o There was a slightly elevated risk of HTN for light to moderate 

consumption (1-3 cups/d) 



Appendix	E‐2.39a:	Usual	Caffeine	Consumption	and	Health	Evidence	Portfolio		

Scientific	Report	of	the	2015	Dietary	Guidelines	Advisory	Committee	 3	

 

 In hypertensive individuals, caffeine intake produces an acute increase in BP for 
≥3 h, but there is no evidence of an association between long-term coffee 
consumption and increased BP 

 Regular caffeine intake (median 410 mg/d) increases BP in short-term RCTs, 
although when ingested through coffee, BP effect of caffeine was smaller but 
significant 

Atrial Fibrillation 
 Caffeine was not associated with increased risk of atrial fibrillation  
 Low-dose caffeine exposure (<350 mg) may have a protective effect 

Blood Lipids 
 Caffeinated, but not decaffeinated coffee, had significant effect on serum lipids.  

The effects were mostly found in unfiltered coffee.   
o Coffee consumption increased TC, LDL-C, and TG  
o Positive dose-response relation between coffee intake and TC, LDL-C, 

and TG 
 

Description of the Evidence 
Twelve SR/MAs examined CVD (Ding 2014, Caldiera 2013, Cai 2013, Kim 2012, 
Mostofsky 2012, Steffen 2012, Zhang 2011, Mesas 2011, Larrson 2011, Wu 2009, Soffi 
2007, Noordjiz 2005). Some SR/MAs covered only RCTs (Cai 2013). Others included 
only prospective cohort studies (Larsson 2011, Zhang 2011, Kim2012, Mostofsky 2012, 
Wu 2009). Other SR/MAs covered RCTs and cohort studies (Steffen 2012); controlled 
trials (randomized and non-randomized) and cohort studies (Mesas 2011); prospective 
studies and case-control (Soffi 2007); prospective cohort studies, case-cohort, and 
nested case-control studies (Ding 2014); and RCT, prospective or retrospective cohorts 
and case-control studies (Caldiera 2013). The number of studies included in the SR/MAs 
ranged from 5-36.  

A large and current body of evidence directly addressed the relationship between normal 
coffee consumption and risk of cardiovascular disease (CVD). The evidence included 12 
systematic reviews with meta-analyses, all of which had high quality ratings (AMSTAR 
scores 8/11 – 11/11). CVD incidence and mortality, as well as coronary heart disease 
(CHD), stroke, heart failure, and hypertension were assessed by meta-analyses that 
consisted primarily of prospective cohort studies; intermediate outcomes such as blood 
pressure, blood lipids, and blood glucose were assessed by meta-analyses of 
randomized controlled trials. 

CVD risk was assessed by a current meta-analysis of 36 prospective cohort studies on 
long-term coffee consumption (Ding, 2014). This analysis showed a non-linear 
association, such that the lowest risk of CVD was seen with moderate coffee 
consumption (3-5 cups/day), but higher intakes (>5 cups/day) were neither protective nor 
harmful. Overall, moderate consumption of caffeinated, but not decaffeinated, coffee 
was associated with a 12 percent lower risk of CVD.  
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Results from the assessment of CHD risk in three meta-analyses (Ding, 2014; Wu, 2009; 
Sofi, 2007) were inconsistent. Ding (2014) found 10 percent lower CHD risk with 
moderate coffee consumption (3-5 cups/day) in a meta-analysis of 30 prospective cohort 
studies, whereas Wu (2009) and Sofi (2007) in meta-analyses of 21 and 10 prospective 
cohort studies, respectively, found no association between coffee consumption and CHD 
risk. However, in sub-group analysis, Wu (2009) found that habitual moderate coffee 
consumption (1-4 cups/day) was associated with an 18 percent lower risk among 
women. Overall, the meta-analyses of Sofi (2007) and Wu (2009) were conducted with 
smaller bodies of evidence and Ding (2014) assessed several more recent studies. One 
reason for the inconsistent associations may be that coffee brewing methods have 
changed over time and the filter method has become more widely used, replacing 
unfiltered forms of coffee such as boiled coffee that were more widely consumed by 
participants in earlier studies.   

Risk of stroke was assessed in two systematic reviews with meta-analyses of 
prospective cohort studies (Larsson, 2011; Kim, 2012) with consistent findings. Kim 
(2012) found that coffee intake of 4 or more cups/day had a protective effect on risk of 
stroke. Larsson (2011) documented a non-linear association such that coffee 
consumption ranging from 1 to 6 cups/day was associated with an 8 percent-13 percent 
lower risk of stroke, and higher intakes were not associated with decreased or increased 
risk. The inverse associations were limited to ischemic stroke and no association was 
seen with hemorrhagic stroke. 

 Regarding blood pressure, three meta-analyses evaluated the effect of coffee and 
caffeine on systolic and diastolic blood pressure using controlled trials (Steffen, 2012; 
Mesas, 2011; Noordzij, 2005). The most recent meta-analysis of 10 randomized 
controlled trials by Steffen et al. (2012) showed no effect of coffee on either systolic or 
diastolic blood pressure. Similarly, in another meta-analysis of 11 coffee trials and 5 
caffeine trials, caffeine doses of <410 mg/day had no effect on systolic and diastolic 
blood pressure while doses of 410 or more mg/day resulted in a net increase (Noordzij, 
2005). A third meta-analysis showed that among individuals with hypertension, 200-300 
mg of caffeine (equivalent to ~2-3 cups filtered coffee) resulted in an acute increase of 
systolic and diastolic blood pressure (Mesas, 2011). Additionally, two meta-analyses 
quantified the effect of coffee on incidence of hypertension (Steffen, 2012; Zhang, 2011) 
and found no association between habitual coffee consumption and risk of hypertension. 
However, Zhang et al. (2011) documented a slightly elevated risk for light to moderate 
consumption (1-3 cups/day) of coffee compared to less than 1 cup/day. Regarding blood 
lipids, in a quantitative analysis of short-term randomized controlled trials, Cai et al. 
(2012) revealed that coffee consumption contributed significantly to an increase in total 
cholesterol, LDL-cholesterol, and triglycerides, and that  unfiltered coffee had a greater 
effect than filtered coffee. Interestingly, caffeinated, but not decaffeinated (more likely to 
be filtered), coffee had this effect on serum lipids.  



Appendix	E‐2.39a:	Usual	Caffeine	Consumption	and	Health	Evidence	Portfolio		

Scientific	Report	of	the	2015	Dietary	Guidelines	Advisory	Committee	 5	

 

In a meta-analysis of observational study data, including prospective, retrospective, and 
case-control studies, higher amounts of coffee or caffeine had no association with risk of 
atrial fibrillation, but low doses of caffeine (<350 mg/day) appeared to have a protective 
effect (Caldeira, 2013). In contrast, coffee consumption of 1-5 cups/day was found to be 
inversely associated with risk of heart failure in a meta-analysis of 5 prospective studies 
(Mostofsky, 2012). A non-linear association was documented and the lowest risk was 
observed for 4 cups/day (Mostofsky, 2012). 
 

Systematic Review Question:  Type 2 Diabetes 
What is the relationship between usual caffeine consumption and type 2 diabetes?  

Conclusion Statement: Consistent observational evidence indicates that moderate 
coffee consumption is associated with reduced risk of type 2 diabetes and 
cardiovascular disease in healthy adults. In addition, consistent observational evidence 
indicates that regular consumption of coffee is associated with reduced risk of cancer of 
the liver and endometrium, and slightly inverse or null associations are observed for 
other cancer sites. 
 
DGAC Grade: Moderate   

 
Key Findings  

 Coffee consumption was inversely associated with T2D risk in a dose-response manner  
 Both caffeinated and decaffeinated coffee were associated with lower T2D risk  
 Increased coffee consumption by 1 cup/d was associated with 7% lower T2D risk  
 Similar associations were seen in men and women 
 A smaller number of studies on decaffeinated coffee indicate that protective association 

of coffee consumption is unlikely to be due to caffeine alone 
 In T2D individuals, ingestion of caffeine (~200-500 mg) significantly increased blood 

glucose, serum insulin, and lowered insulin sensitivity in those with T2D in short-term 
RCTs.  
 

Description of the Evidence 
Five SR/MAs examined T2D (Ding 2014, Jiang 2014, Whitehead 2013, Huxley 2009, 
Van Dam 2005). One SR/MA covered controlled trials (Whitehead 2013) and two others 
covered only prospective cohort studies (Jiang 2014, Huxley 2009). Other SR/MAs 
covered both prospective cohort and nested case-control studies (Ding 2014) or 
prospective cohort and cross-sectional studies (van Dam 2005). The number of studies 
included in the SR/MAs ranged from 9-31. 

Coffee consumption has consistently been associated with a reduced risk of type 2 
diabetes. In four meta-analyses of prospective cohort studies (Ding, 2014; Jiang, 2014; 
Huxley, 2009; van Dam, 2005) and cross-sectional studies (van Dam, 2005), coffee 
consumption was inversely associated with risk of type 2 diabetes in a dose-response 
manner. Risk for type 2 diabetes was 33 percent lower for those consuming 6 cups/day 
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in the analysis by Ding et al. (2014) while the risk was 37 percent lower for those 
consuming 10 cups/day in the analysis by Jiang et al. (2014). Using a sub-set of the 
prospective cohorts in the Ding et al. (2014) and Jiang et al. (2014) meta-analyses, 
Huxley (2009) documented that each cup of coffee was associated with a 7 percent 
lower risk of type 2 diabetes. Similarly, van Dam (2005) noted that consumption of ≥6 or 
≥7 cups/day was associated with a 35 percent lower risk of type 2 diabetes. Three meta-
analyses (Ding, 2014; Jiang, 2014; Huxley, 2009) found protective associations for 
decaffeinated coffee. Moderate decaffeinated coffee consumption (3-4 cups/day) was 
associated with a 36 percent lower risk of type 2 diabetes (Huxley, 2009). Each cup of 
decaffeinated coffee was associated with a 6 percent lower risk (Ding, 2014) while every 
2 cups were associated with a 11 percent lower risk (Jiang, 2014). Both reports also 
documented a dose-response association between caffeine and type 2 diabetes risk 
such that every 140 mg/day was associated with an 8 percent lower risk in the Ding et al 
(2014) meta-analysis while every 200 mg/day was associated with a 14 percent lower 
risk in the analysis by Jiang et al (2014). However, it remains unclear if this inverse 
association is independent of coffee consumption as Ding et al (2014) indicated that 
none of the studies included in the caffeine dose-response analysis adjusted for total 
coffee.  

Only one systematic review of 9 randomized controlled trials examined the effects of 
caffeine on blood glucose and insulin concentrations among those with type 2 diabetes 
(Whitehead & White 2013). Ingestion of 200-500 mg of caffeine acutely increased blood 
glucose concentrations by 16-28 percent of the area under the curve and insulin 
secretions by 19-48 percent of the area under the curve when taken prior to a glucose 
load. At the same time, these trials also noted a decrease in insulin sensitivity by 14-37 
percent. Although it is not clear if the acute effects of caffeine on blood glucose and 
insulin persist in the long term, evidence from prospective cohorts indicate that caffeine 
may have no adverse effect on the risk of type 2 diabetes. 
 

Systematic Review Question: Cancer 
What is the relationship between usual caffeine consumption and cancer?  

Conclusion Statement: Consistent observational evidence indicates that moderate 
coffee consumption is associated with reduced risk of type 2 diabetes and 
cardiovascular disease in healthy adults. In addition, consistent observational evidence 
indicates that regular consumption of coffee is associated with reduced risk of cancer of 
the liver and endometrium, and slightly inverse or null associations are observed for 
other cancer sites. 
 

DGAC Grade: Moderate   

Key Findings 
Total Cancer 
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 Total Cancer Coffee drinkers had a modestly lower total cancer incidence 
compared to nondrinkers or those with the lowest intakes   

Lung Cancer  
 Coffee consumption was associated with higher risk of lung cancer, but the 

association was mainly explained by smoking.  An association was not founder 
among nonsmokers 

Liver Cancer 
 Significant inverse association between coffee consumption and liver cancer risk 

seen in both case-control and cohort studies (after adjustment for existing liver 
disease) 

 Risk of hepatocelluar carcinoma was reduced by 40% for any coffee 
consumption versus no coffee consumption 

Breast Cancer 
 No association between caffeine, coffee, or decaffeinated coffee and breast 

cancer risk.  
o An inverse association was seen in postmenopausal women and a strong 

inverse association seen in BRCA1 mutation carriers  
 Borderline lower risk for highest versus lowest coffee consumption 

o For all studies together, an increase of 2 cups of coffee per day was 
associated with a 2% marginally lower breast cancer risk 

Prostate Cancer 
 Regular coffee consumption associated with modestly lower risk of prostate 

cancer 
 Significant inverse association documented for cohort studies. For case-control 

studies, a 2 cup increment was associated with a higher risk of prostate cancer 
 Dose-response meta-analysis of coffee consumption showed inverse association 

with prostate cancer mortality, but not incidence  
Ovarian Cancer 

 No association between coffee consumption and ovarian cancer risk in high 
versus low or dose-response meta-analysis  

Endometrial Cancer 
 Increased coffee intake was associated with a reduced risk of endometrial cancer 

in both cohort and case-control studies 
 A reduction of ~20% in endometrial cancer risk among coffee drinkers; >20% and 

>30% reduction in risk among low to mod and heavy drinkers, respectively  
Bladder Cancer 

 Data from case-control studies suggest that consumption of coffee is associated 
with an increased risk for bladder cancer, but no significant association was seen 
in prospective cohort studies  

Pancreatic Cancer 
 Meta-analysis of prospective cohort studies showed that coffee drinking was 

inversely associated with pancreatic cancer risk (in sub-group analyses, there 
was a reduced risk in men but not women) 
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 A positive association was found between coffee intake and pancreatic cancer in 
case-control studies that did not adjust for smoking.  An inverse association was 
found in prospective cohort studies. 

Upper Digestive & Respiratory Cancer 
 Coffee drinking was inversely related to oral/pharyngeal cancer risk while there 

was no relation with laryngeal cancer, ESCC, and EAC 
Gastro-esophageal Cancer 

 Coffee consumption was inversely, but non-significantly, associated with risk of 
esophageal cancer 

 No association between coffee consumption and gastric cancer risk in cohort or 
case-control studies 

Colorectal Cancer 
 Case-control studies suggest coffee consumption decreases risk of colorectal 

and colon cancer, especially in women; the association was inverse, but 
marginally non-significant, for cohort studies for colorectal and colon cancer 

 Prospective cohort studies showed no association between coffee consumption 
on colorectal cancer risk (a suggestive inverse association was slightly stronger 
in studies that adjusted for smoking and alcohol)  

Description of the Evidence 
A large number of SR/MAs addressed cancer, including total cancer (Yu 2011), lung 
cancer (Tang 2010), liver cancer (Sang 2013, Bravi 2013), breast cancer (Jiang 2013, Li 
2013, Tang 2009), prostate cancer (Cao 2014, Zhong 2013, Discacciati 2013, Park 
2010), ovarian cancer (Braem 2012), endometrial cancer (Je 2012, Bravi 2009), bladder 
cancer (Zhou 2012), pancreatic cancer (Turati 2011, Dong 2011), upper digestive and 
respiratory tract cancer (Turati 2011), esophageal cancer (Zheng 2013), gastric cancer 
(Botelho 2006), and colorectal cancer (Li 2012, Galeone 2010, Je 2009). The majority of 
the studies included cohort and cross-sectional studies, although some covered only 
prospective cohort studies or case-control studies. The number of studies included in the 
SR/MAs ranged from 3-54. 

Several systematic reviews and meta-analyses examined the association between 
coffee consumption and risk of cancer. Types of cancer examined by the Committee 
included total cancer, cancers of the lung, liver, breast, prostate, ovaries, endometrium, 
bladder, pancreas, upper digestive and respiratory tract, esophagus, stomach, colon, 
and rectum.  

In a quantitative summary of 40 prospective cohort studies with an average follow-up of 
14.3 years, Yu (2011) found a 13 percent lower risk of total cancer among coffee 
drinkers compared to non-drinkers or those with lowest intakes.  Risk estimates were 
similar for men and women. In sub-group analyses, the authors noted that coffee 
drinking was associated with a reduced risk of bladder, breast, buccal and pharyngeal, 
colorectal, endometrial, esophageal, hepatocellular, leukemic, pancreatic, and prostate 
cancers.  
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Tang et al (2010) evaluated 5 prospective cohorts and 8 case-control studies and found 
that overall those with the highest levels of coffee consumption had a 27 percent higher 
risk for lung cancer compared to never drinkers or those with least consumption. An 
increase in coffee consumption of 2 cups/day was associated with a 14 percent higher 
risk of developing lung cancer. However, because smoking is an important confounder, 
when analyses were stratified by smoking status, coffee consumption was marginally 
protective in non-smokers and was not associated with lung cancer among smokers. 
When estimates from 2 studies that examined decaffeinated coffee were summarized, 
there was a protective association with lung cancer. No association was seen with lung 
cancer when only case-control studies were considered. 

Results from two meta-analyses indicate the coffee consumption is associated with a 50 
percent lower risk of liver cancer (Sang, 2013) and a 40 percent lower risk of 
hepatocellular carcinoma (Bravi, 2013) when considering both cohort and case-control 
studies. Associations were significant in men but not in women (Sang, 2013). 

Three meta-analyses of observational studies found no association between coffee 
consumption (Jiang, 2013; Li, 2013; Tang, 2013), caffeine consumption (Jiang, 2013), or 
decaffeinated coffee consumption (Jiang, 2013) and risk of breast cancer. In all 3 
reports, each 2 cup/day of coffee was marginally associated with a 2 percent lower risk 
of breast cancer. However, in sub-group analyses, coffee consumption was protective 
against breast cancer risk in postmenopausal women (Jiang, 2013), BRCA1 mutation 
carriers (Jiang, 2013), and women with estrogen receptor negative status (Li, 2013). 

The association between coffee consumption and risk of prostate cancer was mixed. 
Cao (2014) and Zhong (2013) found that regular or high coffee consumption, compared 
to non- or lowest levels of consumption, was associated with a 12 percent-17 percent 
lower risk of prostate cancer in prospective cohort studies. Further, each 2 cups of 
coffee per day was associated with a 7% lower risk of prostate cancer. However, no 
associations were seen with case-control data alone or when these studies were 
examined together with prospective cohort studies. Using a combination of both 
prospective cohort and case-control data, Discacciati (2013) found that each 3 cups/day 
of coffee was associated with a 3% lower risk of localized prostate cancer and an 11% 
lower risk of mortality from prostate cancer. On the other hand, after summarizing data 
from 12 prospective cohort and case-control studies, Park (2010) found a 16% higher 
risk of prostate cancer. However, in sub-group analyses by study design, the higher risk 
was observed in case-control but not in cohort studies.  

Consumption of coffee was not associated with risk of ovarian cancer in a meta-analysis 
of 7 prospective cohort studies with over 640,000 participants (Braem, 2012).  

Two meta-analyses confirmed an inverse association between coffee consumption and 
risk of endometrial cancer (Je, 2012; Bravi, 2009). In the most recent and updated meta-
analysis of prospective cohort and case-control studies, compared to those in the lowest 
category of coffee consumption, those with the highest intakes of coffee had a 29% 
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lower risk of endometrial cancer (Je, 2012). Each cup of coffee per day was associated 
with an 8% lower risk of endometrial cancer. Similar results were found in the meta-
analysis by Bravi (2009) that included a sub-set of the studies in Je (2012) and 
documented a 20% lower risk of endometrial cancer overall, and a 7% decrease for 
each cup of coffee per day. However, the association was significant only in case-control 
studies but not in cohort studies, most likely due to lower statistical power. 

A recent meta-analysis of 23 case-control studies by Zhou (2012) found coffee was a 
risk factor for bladder cancer. There was a smoking-adjusted increased risk of bladder 
cancer for those in the highest (45%), second highest, (21%), and third highest (8%) 
groups of coffee consumption, compared to those in the lowest group. No association 
was, however, seen in cohort studies.  

Two meta-analyses of coffee consumption and pancreatic cancer risk provided mixed 
results (Turati, 2011; Dong, 2011). Using both prospective cohort and case-control 
studies, Turati (2011) found that coffee consumption was not associated with risk of 
pancreatic cancer. However, an increased risk was seen in case-control studies that did 
not adjust for smoking. Using a sub-set of prospective cohorts included in the Turati 
(2011) meta-analysis, Dong (2011) found that coffee drinking was inversely associated 
with pancreatic cancer risk but did not separate studies based on their adjustment for 
smoking status. Sub-group analyses revealed a protective association in men, but not in 
women. 

Turati (2011) quantified the association between coffee consumption and various upper 
digestive and respiratory tract cancers using data from observational studies. Coffee 
consumption was associated with a 36% lower risk of oral and pharyngeal cancer but 
not with risk of laryngeal cancer, esophageal squamous cell carcinoma, or esophageal 
adenocarcinoma. In a meta-analysis of prospective cohort and case-control studies, 
Zheng (2013) noted that coffee was inversely, but non-significantly, associated with risk 
of esophageal cancer. Regarding gastric cancer, no association between coffee 
consumption and risk was seen in a meta-analysis of observational studies by Botelho 
(2006).  

Three meta-analyses on the association between coffee consumption and colorectal 
cancer risk (Li, 2012; Galeone, 2012; Je, 2009) have yielded mixed findings. Results 
from case-control studies suggested coffee consumption was associated with lower risk 
of colorectal (15% lower) and colon cancer (21% lower), especially in women. However, 
this inverse association was non-significant for cohort studies. Using all but one of the 
case-control studies, Galeone (2012) arrived at similar conclusions as the Li (2012) 
analysis although associations were in general stronger. Galeone (2012) also provided 
suggestive evidence for a dose-response relationship between coffee and colorectal 
cancer such that each cup of coffee was associated with a 6% lower risk of colorectal 
cancer, 5% lower risk of colon cancer, and 3% lower risk of rectal cancer. Using several 
prospective cohort studies as in the Li (2012) meta-analysis, Je (2009) found no 
significant association of coffee consumption with risk of colorectal cancer. Interestingly, 
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no differences were seen by sex but the suggestive inverse associations were slightly 
stronger in studies that adjusted for smoking and alcohol. 

Systematic Review Question:  Cognitive Function 
What is the relationship between usual caffeine consumption and cognitive function?  

Conclusion Statement: Limited evidence indicates that caffeine consumption is 
associated with a modestly lower risk of cognitive decline or impairment and lower risk of 
Alzheimer’s disease. 
 
DGAC Grade: Limited 

 
Key Findings:  

 There was a trend toward a protective effect of caffeine from different sources 
and cognitive impairment/dementia.  

 

Description of the Evidence 
Two systematic reviews (Arab, 2013; Santos, 2010) and one meta-analysis (Santos, 
2010) examined the effects of caffeine from various sources, including coffee, tea, 
chocolate, on cognitive outcomes. Arab (2013) systematically reviewed six longitudinal 
cohort studies evaluating the effect of caffeine or caffeine-rich beverages on cognitive 
decline. Most studies in this review used the Mini Mental State Examination Score as a 
global measure of cognitive decline. The review concluded that estimates of cognitive 
decline were lower among consumers, although there was no clear dose-response 
relationship. Studies also showed stronger effects among women than men. In a meta-
analysis of nine cohort and two case-control studies, caffeine intake from various 
sources was associated with a 16% lower risk of various measures of cognitive 
impairment/decline. Specifically, data from four studies indicate that caffeine is 
associated with a 38% lower risk of Alzheimer’s disease. 
 
 

Systematic Review Question:  Parkinson’s Disease 
What is the relationship between usual caffeine consumption and Parkinson’s disease? 

Conclusion  Statement: Consistent evidence indicates an inverse association between 
caffeine intake and risk of Parkinson’s disease.   
DGAC Grade: Moderate  

 
Key Findings  

 There was a non-linear inverse association between coffee and Parkinson’s 
disease risk with maximum protection at ~3 cups/d (adjusted for smoking) 



Appendix	E‐2.39a:	Usual	Caffeine	Consumption	and	Health	Evidence	Portfolio		

Scientific	Report	of	the	2015	Dietary	Guidelines	Advisory	Committee	 12	

 

 For caffeine consumption, a linear inverse association was found (adjusted for 
smoking); every 300 mg/day was associated with a 24% lower risk of Parkinson’s 
disease.  

 
Description of the Evidence 
Evidence from two systematic reviews (Ishihara, 2005; Costa, 2010) and one 
quantitative meta-analysis (Qi, 2013) confirmed an inverse association between coffee, 
caffeine, and risk of Parkinson’s disease. Qi (2013) evaluated six case-control studies 
and seven prospective articles and documented a non-linear relationship between coffee 
and risk of Parkinson’s disease, overall. The lowest risk was observed at ~3 cups/day 
(smoking-adjusted risk reduction was 28%). For caffeine, a linear dose-response was 
found and every 200 mg/day increment in caffeine intake was associated with a 17% 
lower risk of Parkinson’s disease. Using a combination of cohort, case-control, and 
cross-sectional data, Costa (2010) summarized that the risk of Parkinson’s disease was 
25% lower among those consuming the highest versus lowest amounts of caffeine. Like 
Qi (2013), Costa documented a linear dose-response with caffeine intake such that 
every 300 mg/day was associated with a 24% lower risk of Parkinson’s disease. In both 
reports, associations were weaker among women than in men. 
 
 

Systematic Review Question:  Pregnancy outcomes 
What is the relationship between usual caffeine consumption and pregnancy outcomes? 

Conclusion  
Consistent evidence from observational studies indicates that caffeine intake in pregnant 
women is not associated with risk of preterm delivery. Higher caffeine intake (especially 
>=300 mg/day ) is associated with a small increased risk of miscarriage, stillbirth, low 
birth weight, and small for gestational age (SGA) births. However, these data should be 
interpreted cautiously due to potential recall bias in the case-control studies and 
confounding by smoking and pregnancy signal symptoms.  
 
DGAC Grade Moderate 

 
Key Findings  

 No important association between caffeine intake during pregnancy and risk of 
pre-term birth were observed in either cohort or case-control studies.  

 Consumption of caffeine from various sources was associated with a significantly 
increased risk of spontaneous abortion and low birth weight. Control for 
confounders such as maternal age, smoking, and ethanol use was not possible. 

  
Description of the Evidence 
Two SR/MAs assessed observational studies on the association of caffeine intake with 
adverse pregnancy outcomes (Greenwood 2014, Maslova 2010). The pregnancy 
outcomes included miscarriage, pre-term birth, stillbirth, small for gestational age (SGA), 
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and low birth-weight. The most recent SR/MA by Greenwood et al quantified the 
association between caffeine intake and adverse pregnancy outcomes from 60 
publications from 53 separate cohort (26) and case-control (27) studies.  The evidence 
covered a variety of countries with caffeine intake categories that ranged from non-
consumers to those consuming >1,000mg/day. They found that an increment of 100 mg 
caffeine was associated with a 14% increased risk of miscarriage, 19% increased risk of 
stillbirth, 10% increased risk of SGA, and 7% increased risk of low birth weight. There 
was no significant increase in risk of preterm delivery. The magnitude of these 
associations was relatively small within the range of caffeine intakes of the majority 
women in the study populations, and the associations became more pronounced at 
higher range (>=300 mg/day). The authors also note the substantial heterogeneity 
observed in the meta-analyses shows that interpretation of the results should be 
cautious. In addition, the results from prospective cohort studies and case-control 
studies were mixed together. Since coffee consumption is positively correlated with 
smoking, residual confounding by smoking may have biased the results toward a 
positive direction.  
 
The other SR/MAs did not cover all of the above pregnancy outcomes, but for those 
adverse outcomes covered, the results were in agreement with Greenwood et al.  
Maslova (2010) reviewed 22 studies (15 cohort and 7 case-control studies) and found no 
significant association between caffeine intake and risk of pre-term birth in either case-
control or cohort studies. For all of the observational studies assessed across the three 
SR/MAs, most studies did not adequately adjust for the pregnancy signal phenomenon, 
i.e. that nausea, vomiting, and other adverse symptoms are associated with a healthy 
pregnancy that results in a live birth, whereas pregnancy signal symptoms occur less 
frequently when the result is miscarriage. Coffee consumption decreases with increasing 
pregnancy signal symptoms, typically during the early weeks of pregnancy, and this 
confounds the association (Peck et al 2010). Greenwood et al state that this potential 
bias is the most prominent argument against a causal role for caffeine in adverse 
pregnancy outcomes. Only one randomized controlled trial of caffeine/coffee reduction 
during pregnancy has been conducted to date (Bech 2007). The study found that a 
reduction of 200 mg of caffeine intake per day did not significantly influence birth weight 
or length of gestation. The trial did not examine other outcomes. 

 

Research Recommendations 

1. Evaluate the effects of coffee on health outcomes in vulnerable populations, such as 
women who are pregnant (premature birth, low birth weight, spontaneous abortion).  

2. Examine the effects of coffee on sleep patterns, quality of life, and dependency and 
addiction. 

3. Evaluate the prospective association between coffee/caffeine consumption and 
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cancer at different sites.  

4. Examine prospectively the effects of coffee/caffeine on cognitive decline, 
neurodegenerative diseases, and depression.  

5. Understand the mechanisms underlying the protective effects of coffee on diabetes 
and CVD.  

6. Understand the association between coffee and health outcomes in individuals with 
existing CVD, diabetes, cancer, neurodegenerative diseases, or depressive 
symptoms.  
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Analytical Framework 

 

 

 

Inclusion Criteria 
 
PubMed was searched for original research articles published in English in peer-reviewed 
journals. Studies published since January 2000 with subjects who were healthy or at elevated 
chronic disease risk from countries with high or very high human development were considered. 
Study design was limited to systematic reviews or systematic reviews with meta-analyses. All 
other study designs were excluded. Studies were required to specify level of caffeine and 
included caffeine from any source. Both short- and long-term health outcomes were included. 
Studies that examined low-calorie diets and other treatment diets were excluded. Finally, studies 
were required to include a description of the dietary pattern along with sustainability or food 
security outcomes. 
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Search Results 

 

 

 

 


