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AbstrAct

Coffee has long been popular worldwide. The rise in lifestyle‑related diseases such as cardiovascular disease, diabetes, stroke, 
dementia, and others has motivated coffee usage and illness prevalence studies. Some studies show coffee consumers are at risk 
for such diseases, whereas others show its active components protect them. Policymakers and the public need a comprehensive 
umbrella review to make healthy choices and enjoy coffee. Coffee consumption and stroke, CHD, and dementia outcomes have 
been distinguished using the PICO search strategy in PubMed with a filter for meta‑analysis. We included 10 years of investigations 
until October 2023. MeSH terms “coffee intake,” “stroke, dementia,” and “transient ischemic attack,” comparing stroke risk with 
coffee consumption were used. The study excluded case reports and non‑human, non‑English observational research. The stroke 
risk of coffee was examined using RevMan software. Coffee consumption’s stroke risk ratio (RR), 95% CI, and I2 were estimated. 
Forest plots with P values ≤ 0.05 are significant. The umbrella review includes 11 meta‑analyses from 457052 papers, totalling 

11.96 million individuals. Drinking up to 4 cups of coffee daily 
reduced stroke risk by 12% compared with not drinking any 
coffee  (0.88  (CI of 0.84‑0.92,  I2 of 13%, P < 0.00001)). Coffee 
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Why was this Study Done

Why was this study performed? The continued prevalence of  
cardiovascular diseases (CVDs) and neurodegenerative illnesses 
continues to be a considerable burden on both morbidity and 
mortality worldwide. Stroke, coronary heart disease (also known 
as CHD), and dementia are three of  the most prevalent diseases 
that contribute to the overall burden of  disease in the world. Due 
to the close pathological sharing of  these three diseases, they have 
been studied for a long time. In recent years, there has been a 
growing interest in the possible impact that coffee drinking may 
have on these illnesses, as it has become popular worldwide. The 
findings of  studies examining the connection between drinking 
coffee and CVDs such as stroke and heart disease, as well as the 
link between coffee and dementia, have been inconsistent and 
occasionally contradictory.

What did the researchers do, and what did they find? Our 
study included a total of  11 meta‑analyses, comprising more than 
9 million people all over the world. It included prospective studies 
on coffee consumption and the risk of  acquiring stroke, CVD, 
and dementia. Our study showed that compared with no coffee 
consumption, people who drink coffee have about 12 per cent 
less chance of  getting stroke, 6% less risk of  getting dementia, 
but a slight increased risk of  CVD (5–19%).

How do we infer the findings? These findings explain a 
possible beneficial effect of  coffee on the prevention of  
stroke and dementia but not on CHD. Based on our umbrella 
meta‑analysis, we suggest adding some statutory warnings in 
collaboration with nutrition guidelines about the increased risk 
of  CHD associated with excessive coffee consumption. We 
recommend further prospective studies targeting specifically 
looking for coffee while matching patients with other risk factors 
to further confirm this.

Manuscript relevant to the journal –as a leading journal catering 
to the needs of  primary physician, family physician and public 
health we believe this manuscript holds relevance to both the 
coffee consumers in all walks of  life and for doctors who can 
guide the common folks about how much coffee can they 
consume for staying healthy.

Introduction

The continued prevalence of  cardiovascular diseases (CVDs) and 
neurodegenerative illnesses continues to be a considerable burden 
on both morbidity and mortality worldwide. These conditions 

continue to pose serious problems for global health. Stroke, 
coronary heart disease (also known as CHD), and dementia 
are three of  the most prevalent diseases that contribute to the 
overall burden of  disease in the world. In contrast, coronary 
heart disease (CHD), which is characterized by the obstruction 
of  coronary arteries, can lead to myocardial infarctions. 
Strokes, which are characterized by decreased blood supply 
to the brain, lead to a spectrum of  neurological impairments. 
Dementia, a catchall term for cognitive decline, memory loss, 
and decreased day‑to‑day functioning, makes the healthcare issue 
much worse. The burden of  these conditions is quantified in 
Disability‑Adjusted Life Years, also known as DALYs. DALYs 
represent the number of  years of  a healthy life that are lost 
owing to illness, disability, or death at an earlier age. The Global 
Burden of  Disease Study found that cardiovascular diseases and 
dementia were among the major causes of  disability‑adjusted 
life years (DALYs) throughout the globe in the year 2020. 
This highlights the critical need for thorough research into the 
prevention and management of  these conditions (GBD 2019 
Diseases and Injuries Collaborators.[1] Link Between Coffee 
Drinking and Diseases: In recent years, there has been a growing 
interest in the possible impact that coffee drinking may have on 
these illnesses. The global popularity of  coffee as a beverage is 
well‑known, and caffeine, its primary component, is found not 
only in coffee but also in tea, soda, energy drinks, chocolate, 
and even medicines, among other sources.[2,3] Global coffee 
production in 2020/2021 reached 175.35 million 60‑kilogram 
bags, whereas the United States consumed nearly 26 million 
60‑kilogram bags during the same period, with Americans 
drinking an average of  1.87 cups of  coffee per day. Leaders 
in coffee consumption were from Northern Europe countries 
such as Finland and Norway. Overall consumption of  coffee was 
lowest in Asia compared with the US and Europe.[4] A coffee 
cup’s characteristics are determined by the type of  bean, roast, 
grind, and brewing method.[5] This interest has been spurred on 
by the link between coffee consumption and diseases. Caffeine, 
chlorogenic acids, and antioxidants are just some of  the bioactive 
chemicals that may be found in coffee, which is one of  the 
beverages that is consumed on a global scale more than any 
other. The findings of  studies examining the connection between 
drinking coffee and cardiovascular diseases (CVDs) such as stroke 
and heart disease, as well as the link between coffee and dementia, 
have been inconsistent and occasionally contradictory. Although 
some research points to the possibility of  protective effects 
of  coffee consumption against these diseases because of  the 
antioxidant and anti‑inflammatory characteristics of  coffee, other 
studies point to the possibility of  coffee’s raising blood pressure 
and cholesterol levels as a cause for concern.[6] In their study, they 

drinkers had a 1.19 risk ratio for cardiovascular diseases compared to non‑coffee drinkers (CI: 0.99–1.38, I2 = 84%, P < 0.00001). 
The dementia risk ratio for caffeine users was 0.90 (95% CI: 0.82‑0.97, I2 = 46%, P < 0.00001) compared with non‑consumers. Our 
analysis covering 5.42 million individuals found that 4 cups of coffee consumed a day reduced stroke risk by 12%. Coffee may 
reduce ischemic and haemorrhagic strokes by preserving endothelium and antioxidants. Coffee may lessen dementia risk, according 
to our study’s 0.94 pooled risk ratio after sensitivity analysis. Heavy coffee drinkers had a greater CHD risk, as per our findings. 
Heavy coffee drinkers were more at risk.

Keywords: Cardiovascular diseases, cerebrovascular stroke, coffee consumption, dementia, stroke
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found protective effects in cases of  coffee consumption and 
dementia before and after stroke. Matsushita et al.,[7] in their study 
too, found similar results. They concluded that drinking more 
than 3 cups of  coffee per day could effectively reduce the risk 
of  dementia by 50%. The recently shared results from the Hunt 
study, however, do not support the findings and instead tell us it’s 
the type of  coffee that decides whether dementia will set in or not. 
As a consequence of  this, the investigation into the nature of  the 
link between coffee drinking and the aforementioned conditions 
is one that is fraught with both intrigue and difficulty.[8] Because 
of  the close pathology sharing of  the three diseases, i.e., stroke, 
chronic heart disease, and dementia, they have been studied for 
quite some time. And we chose these three diseases for their 
close pathology, linkages, and problem burden.[9]

Rationale for an Umbrella Review: An umbrella review is a 
convincing method to synthesize and critically evaluate the 
existing data because there is a large body of  literature on the 
association between coffee intake and stroke, coronary heart 
disease, and dementia. This body of  literature includes separate 
meta‑analyses and systematic reviews. An umbrella review is a 
methodical and open‑ended means of  evaluating the consistency, 
volume, and quality of  previously conducted meta‑analyses. As a 
result, it provides a more in‑depth comprehension of  the present 
state of  knowledge. An umbrella review is a type of  research that 
takes the findings of  several meta‑analyses and combines them 
into a single body of  information to help uncover trends, sources 
of  heterogeneity, and potential causes of  bias across studies. This 
strategy can also be helpful in identifying research gaps and topics 
that require more exploration, which is an important aspect of  
the research process.[10]

The Novelty of  the Study and Its Aims: This umbrella review is 
unusual since it provides a thorough synthesis of  the information 
that has previously been gathered regarding the connection 
between drinking coffee and the risk of  having a stroke, coronary 
heart disease, or dementia. This work intends to provide a more 
comprehensive and nuanced explanation of  these connections 
by carefully examining the findings from multiple meta‑analyses. 
These findings were collected from a variety of  sources. The 
following is a list of  the particular goals that this study aims to 
accomplish: The purpose of  this study is to do a comprehensive 
evaluation of  the available meta‑analyses that investigate the 
link between coffee consumption and stroke, as well as critically 
evaluate their quality and methodology. To assess the consistency 
and degree of  connections between coffee intake and CHD 
across several meta‑analyses, it is necessary to examine these 
associations. To determine whether or not there is a link between 
drinking coffee and the risk of  developing dementia, taking 
into account the many different types of  research designs and 
population variables that exist.

Methods

The primary aim of  our study was to evaluate the occurrence 
of  various morbid conditions such as stroke, coronary heart 

disease, and dementia in coffee drinkers when compared with 
non‑drinkers. Our secondary endpoints were a type of  stroke 
and a type of  coffee drinker.

Definitions
Study‑Study‑specific details are mentioned in Table 1.

Search strategy and selection criteria: We performed an umbrella 
meta‑analysis on previously published meta‑analyses (studies) 
using PRISMA guidelines from January 1, 2016, to August 31, 
2023. We used PubMed to find out a meta‑analysis comparing 
coffee consumption vs no coffee consumption and its effect 
on health in terms of  the occurrence of  stroke, CHDs, and 
dementia. We used keywords: caffeine intake, coffee intake, 
caffeine use, coffee use, coffee consumption, or caffeine 
consumption. Stroke or cerebrovascular events or neurogenic 
stroke or ischaemic stroke or transient ischaemic attack or 
hemorrhagic stroke for finding stroke association and coffee. For 
CHDs, we used coronary heart disease, myocardial infarction, 
atherosclerosis, ischaemic heart disease, cardiovascular heart 
diseases, cardiac arrest, or heart attack. For dementia, we used 
Alzheimer’s disease, cognitive decline, dementia, memory loss, 
or cognitive impairment. All search results were then merged 
using the term AND to get our final list of  studies. These were 
then individually sorted following the PRISMA protocol, as 
mentioned.[22]

Study selection
All studies were identified using the search strategy described 
above and screened independently by RP, HG, NN, SK, LK, VS, 
and NP for their eligibility, and any disagreement was resolved 
through discussion with RKR and UP. Studies describing a 
meta‑analysis of  observational cohort studies were considered 
for full‑text evaluation.

Inclusion criterion
Any literature other than meta‑analyses such as case reports, 
review articles, and observational studies were excluded. 
Non‑English literature, non‑full text, and non‑human studies 
were excluded. Flow diagram of  the study selection process is 
described in Figure 1.

Data extraction and quality assessment
A data extraction form on an Excel sheet was used to extract 
data from the included studies for the assessment of  literature 
synthesis. The data extraction form was designed in consultation 
with the biostatistician and methodologist on the team (NP 
and SK). Extracted information included: study setting (study 
name, year of  publication), study design, study population 
demographics (mean/median age and sex%), sample size, coffee 
consumption, type of  coffee consumption in terms of  number 
of  cups, primary outcomes such as overall relative risk ratio, and 
other associated secondary outcomes such as type of  stroke, 
occurrence of  dementia, and information for assessment of  the 
risk of  bias. Two review authors (RKR and HG) extracted the 
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Table 1: Details of the included studies with various defining components
Characteristics of  
the studies involved 
in this meta‑analysis

Study 
name; Year

Study design Study 
period

Studies 
in meta 

‑analysis

Total 
sample 

size

[Comparison] Coffee 
consumption (+) 

vs No coffee 
consumption (‑)

Outcomes [Effect measures]

Coffee consumption 
and (STROKE)
As per GradePRO
Certainty of  evidence 
Moderate
Coffee consumption 
and CHDs/MI
As per GradePRO
Certainty of  evidence 
Moderate

Larsson 
and Orsini 
2011[11]

Meta analysis 
of  prospective 
Cohort Studies

1966‑2011 11 479689 37674/407345 Coffee consumption as the number 
of  cups and stroke. Subgroup 
geographical country and continent, 
men and women, type of  stroke as 
ischemia and haemorrhagic

Kim B et al. 
2012[12]

Meta Analysis 
of  prospective 
Cohort Studies

2001‑2011 9 206437 Coffee consumption more than or 
equal to 4 cups a day and stroke risk. 
Subgroup geographical location, 
gender of  study ( Women ), Total 
stroke, ischaemic stroke

Shao C et al. 
2021[13]

Meta analysis 
of  prospective 
cohort studies

1998‑2019 21 2488086 809614/259068 Coffee consumption and relative RR. 
Subgroups gender wise risk Men, 
Women
Type of  coffee caffeinated 
decaffeinated ischemic stroke 
hemorrhagic stroke subarachnoid 
hemorrhage
Continent/Country USA, Japan, 
European

Chan L et al. 
2021[14]

Meta analysis 
of  prospective 
cohort studies

1990‑2020 7 2460031 216614/80086 Coffee consumption summarized 
Hazard Ratio. Subgroup Women only, 
hemorrhagic, ischemic,

Sofi F et al., 
2007[15]

meta‑analysis 
of  case‑control 
and cohort 
studies

1966 to 
2006

13 case 
control and 
10 cohort 

studies

403631 49137/263213 Coffee consumption as number of  
cups per day and CHDs. Stratification 
by region Europe, United States, 
stratification by year of  publication 
<1995 >1995, stratification by 
outcome measure non‑fatal events fatal 
events, stratification by years of  follow 
up <15 yrs. >15 yrs.

Wu JN et al. 
2009[16]

meta‑analysis 
of  prospective 
cohort studies

1966 to 
2008

21 407806 25603/290092 Coffee consumption light, moderate, 
heavy, very heavy subgroups region 
United states, Europe, gender male 
female, CHDs outcomes total CHD 
fatal CHD non‑fatal CHDs, Follow 
up years <10 years >10 years, 
confounder adjustments before after, 
study quality‑quality score >median 
<median

Mo L, et al., 
2018[17]

Meta‑analysis 1970 to 
2017)

17 studies 233617 33781/397238 Coffee consumption with number of  
cups and relative risk of  myocardial 
infarction. Sex male female, coffee 
type caffeinated decaffeinated all types, 
study location Europe, United states, 
study design cohort and case control, 
NOS score 

Park Y, et al., 
2023[18]

Meta‑analysis 
of  prospective 
cohort studies

on 
December 
21, 2021.

32 
prospective 

cohort 
study

2234952 329065/1803162 Coffee consumption and relative risk 
CHD. Sex male female, region Europe, 
North America, Asia, follow up years 
<10 10‑20 >20 years, amount of  
coffee consumption low, moderate, and 
high type of  CHD outcome incidence 
mortality, type of  coffee caffeinated 
decaffeinated, methodology quality 
high and low.

Contd...
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Figure 1: PRISMA table detailing the selection and inclusion of various studies in the analysis Source‑ Page MJ, McKenzie JE, Bossuyt PM, 
Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021;372:n71. 
doi: 10.1136/bmj.n71

Table 1: Contd...
Characteristics of  
the studies involved 
in this meta‑analysis

Study 
name; Year

Study design Study 
period

Studies 
in meta 

‑analysis

Total 
sample 

size

[Comparison] Coffee 
consumption (+) 

vs No coffee 
consumption (‑)

Outcomes [Effect measures]

Coffee consumption 
and dementia
As per GradePRO
Certainty of  evidence
Low

Santos C 
et al. 2010[19]

Systematic 
review and 
meta‑analysis

1989‑2009 11 407806 25603/290092 Coffee consumption light, moderate, 
heavy, and very heavy subgroups 
region United states and Europe, 
gender male female, CHDs outcomes 
total CHD fatal CHD non‑fatal CHDs, 
follow up years <10 years >10 years, 
confounder adjustments before after, 
study quality‑quality score >median 
<median

Liu QP et al. 
2016[20]

Systemic 
review and 
meta‑analysis 
of  prospective 
cohort studies

1966‑2014 32 
prospective 

cohort 
study

2234952 329065/1803162 Coffee consumption and relative risk 
CHD. Sex male female, region Europe, 
North America, and Asia, follow up 
years <10 10‑20 >20 years, amount of  
coffee consumption low, moderate and 
high, type of  CHD outcome incidence 
mortality, type of  coffee caffeinated 
decaffeinated, methodology quality 
high and low.

Larsson SC 
and Orsini 
2018[21]

Meta‑analysis 
of  prospective 
studies

1966‑2018 403631 49137/263213 Coffee consumption as number of  
cups per day and CHDs. Stratification 
by region Europe and United States, 
stratification by year of  publication 
<1995 >1995, stratification by 
outcome measure non‑fatal events fatal 
events, stratification by years of  follow 
up <15 years. >15 years.
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data independently, and the differences identified were resolved 
through discussion with reviewers (RKR and UP).

Statistical analysis
We performed analysis using Review Manager 5.3 software (Rev 
Man, The Cochrane Collaboration). Hazard ratio (HR), odds 
ratio (OR), and 95% confidence interval (CI) were mainly used 
for data analysis. A pooled relative risk ratio >1 in those who 
consumed coffee implied a causation. The Mantel‑Haenszel 
formula was used to calculate dichotomous variables to 
obtain ORs along with their 95% CIs to describe the outcome 
comparison between the occurrence of  stroke, CHDs, and 
dementia in coffee drinkers vs non‑drinkers. Inverse variance was 
used regardless of  heterogeneity to estimate the combined effect 
and its precision, to give a more conservative estimate of  the 
ORs and 95% CI. To evaluate heterogeneity, we used I2 statistics, 
and >70% was considered significant heterogeneity. A P value 
of  <0.05 was considered statistically significant. Publication bias 
was assessed visually using funnel plots [Online Supplemental 
File 1], and individual and overall study bias were described using 
the RoBANS integrated in RevMan shown in Forrest plots.[23] 
The cumulative evidence was assessed for the reliability using the 
GRADE PRO tool [Online Supplemental File 2].[24] The pooled 
OR and 95% CI are represented in the form of  Forrest plots. 
Between‑study heterogeneity (I‑square), evidence of  small‑study 
effects, and excess significance were assessed.

Results of literature screening and study selection
A PubMed database search generated a total of  457052 articles. 
Before screening, 46807 ineligible articles were removed resulting 
in 410245 records. Using filters and after removing 410000 were 
excluded owing to non‑conformity to our objectives of  search. 
Out of  245 reports sought for retrieval of  which 202 were not 
retrieved. The remaining 43 studies were assessed for eligibility. 
32 were excluded for not being meta‑analysis and two were 
excluded for not assessing prognosis. Finally, 11 meta‑analyses 
were included for umbrella review with a total of  9.85 million 
sample size. The screening procedure in the study selection 
process is shown in the flowchart below as depicted in Figure 1.

Results

We chose total 11 studies which were meta‑analysis spanning 
across the globe included more than 42 million individuals who 
were consuming coffee and the outcomes in terms of  the selected 
ailments [Table 1].

Coffee and stroke
Coffee and stroke we performed our umbrella meta‑analysis 
showed the beneficial effect of  drinking coffee against the risk 
of  getting stroke. Collectively, the analysis included about 44357 
stroke cases out of  a large sample size of  5427806. A comparison 
was made between no coffee consumption and at least some 
coffee consumption, which showed about 12 per cent less risk of  
stroke in people who drink up to 4 cups of  coffee daily [0.88 (CI 

of  0.84‑0.92, I2 of  13%, P < 0.00001)]. In terms of  subgroup 
analysis, the RR of  ischemic stroke was 0.82 (CI 0.76‑0.87, 
I2 = 0%, P < 0.00001), and haemorrhagic stroke was 0.90 (CI 
0.83‑0.96, I2 = 0%, P < 0.00001) [Figure 2].

Coffee and CHDs
We performed the umbrella review on selected four studies, 
including 3.28 million participants, to compare the effect 
of  coffee consumption and the relationship of  CHDs. As 
the included meta‑analysis clubbed coffee consumption and 
outcomes in terms of  consumption of  coffee as very heavy, 
moderate, and light drinkers, compared with non‑coffee drinkers, 
people drinking coffee had a summarized risk ratio of  1.19 (CI 
of  0.99–1.38, I2 = 84%, P < 0.00001). Leaving one study out for 
sensitivity analysis to decrease the heterogeneity, the summarized 
RR obtained was 1.06 (CI of  0.99–1.12, I2 = 0%, P < 0.00001). 
In terms of  subgroup analysis, after leaving one study out, as it 
did not have data related to consumption of  coffee in terms of  
very heavy or no coffee, the pooled relative risk for very heavy 
coffee drinkers was 1.05 (CI 0.98–1.12, I2 = 0%, P < 0.00001), 
Moderate Coffee Drinkers was 0.95 (CI 0.88–1.02, I2 = 43%, 
P < 0.00001), and Light Coffee Drinkers was 1.00 (CI 0.94–1.06, 
I2 = 0%, P < 0.00001) [Figure 3].

Coffee and dementia
An umbrella review on selected three studies was performed, 
including 377,663 participants to compare the effects of  caffeine 
consumption in relation to Dementia. When compared with 
non‑consumers, people with caffeine intake had a summarized 
risk ratio of  0.90 (95% CI: 0.82‑0.97, I2 = 46%, P < 0.00001). 
We performed a sensitivity analysis, and one study was excluded 
to decrease the heterogeneity. The summarized relative risk 
obtained was 0.94 (95% CI: 0.86‑1.02, I2 = 0%, P < 0.00001). 
Figures 4 and 5.

Discussion

We did an umbrella meta‑analysis looking into the effect of  coffee 
consumption on stroke risk, the risk of  CHDs, and dementia. 
Our analysis involved clinical studies and the populations of  the 
US, Europe, and Asia. Our umbrella meta‑analysis’s main strength 
was its number of  participants, which comprised more than 5 
million people all over the world. All prospective studies gave us 
a better perspective on understanding the overall risk of  various 
diseases and their occurrences among coffee consumers. In our 
understanding, this is a unique analysis, clubbing all the existing 
meta‑analyses available and using statistics to validate them.

Coffee and stroke
We established a protective effect regarding stroke occurrence in 
coffee drinkers. This was in line with other available meta‑analyses 
that were reviewed. All these included prospective studies and 
the overall occurrence of  stroke without subclassifications as 
haemorrhagic or infarct.[12,13,21] The exploration of  possible 
reasons behind the protective effects of  coffee and hypertension, 
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ischemia, and other related pathological reasons has been 
explored. One of  the postulated mechanisms for this has 

been the effect of  an inverse relationship with endothelial 
dysfunction.[9,25,26] Yamagata et al.[27] in their comprehensive review, 

Figure 3: Forrest plot for coffee consumption and CHDs

Figure 2: Results for coffee consumption and stroke in the form of Forrest plot
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they advocate the role of  coffee consumption over a prolonged 
period in maintaining normal endothelium function. One of  
the most plausible explanations given behind the effect is the 
presence of  chlorogenic acids and other hydroxyhydroquinone 
metabolites, which act as antioxidants. Several bioactive 
constituents found in coffee have been suggested to play a 
role in the beneficial metabolic effects associated with its 
consumption. These constituents include caffeine, phenolics 
such as chlorogenic acid (CGA), lignans, trigonelline, and 
N‑methylpyridinium; minerals and vitamins such as magnesium, 
potassium, and niacin; proteins; and lipids, particularly diterpenes 
such as cafestol and kahweol.[28] Although the evidence regarding 
the effect of  chlorogenic acids from coffee consumption is 
not definitive, it has been demonstrated to have antioxidant 
effects. The fact that it has been documented that chlorogenic 
acid exhibits neuroprotective effects against excitotoxic insults 
holds significance because of  the recognized involvement of  
glutamate‑mediated neurotoxicity in various neurodegenerative 
disorders, notably Alzheimer’s disease, Parkinson’s disease, 
ischemic stroke, and epilepsy.[29,30] Indeed, coffee has been 
noted to be protective for type 2 diabetes mellitus, as found by 
Carlström and Larsson[31] in their exhaustive meta‑analysis.

Coffee and CHDs
Coffee and CHDs in this umbrella review of  3.28 million 
participants, we observed that the high consumption of  coffee 
was associated with an increased risk for CHDs as compared 
to non‑coffee drinkers. (OR) Also in our study, on the basis 
of  subgroup analysis on different coffee consumption levels, 
very heavy coffee drinkers showed an increased risk of  CHDs 
as compared to moderate and light coffee drinkers. The results 

obtained align with the conclusions published in a case‑control 
study conducted in Italy.[32] Although in prospective observational 
study where men who drank coffee at a rate of  >28 cups/week 
had a 36% higher risk of  CVD mortality.[33] Moreover, these 
findings are also consistent with the results of  other studies 
that have demonstrated an increased risk of  coronary heart 
diseases (CHDs) associated with heavy coffee consumption.[34,35] 
In addition, moderate and light coffee drinkers did not show a 
significant increase in the risk of  CHD, suggesting no significant 
association, which aligns with conclusions in a review article.[36]

The Panagiotakos DB et al.[37] study demonstrated a J‑shaped 
association between coffee consumption and the risk of  
developing acute coronary syndromes. In particular, very heavy 
consumption (>300 mL of  coffee per day) was associated with 
a significant increase in the risk of  CHDs. Several proposed 
biological mechanisms might explain the mechanisms that 
may be contributing to an increased risk of  coronary heart 
disease (CHD) associated with coffee consumption, such as 
the elevation of  blood pressure, suggested with an increase of  
approximately 2.4 mm Hg in systolic blood pressure and a 1.2 
mm Hg increase in diastolic blood pressure,[38] and raise in the 
plasma total homocysteine concentrations,[39] and also an increase 
in total cholesterol, LDL cholesterol, and triglyceride levels, as 
evidenced by the first‑ever BIOBANK trials on the genetic 
structure of  humans.[40]

It has been observed that an elevated risk of  coronary heart 
disease (CHD) or acute myocardial infarction (AMI) was primarily 
evident among individuals with specific genotypes associated 
with slow caffeine metabolism, such as CYP1A21F instead of  

Figure 5: Sensitivity analysis Forrest plot for coffee consumption and dementia (Leave one study out)

Figure 4: Forrest plot for coffee consumption and dementia
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CYP1A21A, as reported by Cornelis et al.[41] (2006), or those with 
genotypes linked to low COMT (catechol‑O‑methyltransferase 
gene) activity indicative of  reduced catecholamine metabolism as 
per Happonen et al. (2006)[42] whereas other studies have shown 
that coffee, driven by caffeine and chlorogenic acid, can raise 
homocysteine levels, contributing to inflammation and arterial 
stiffness, potentially worsening atherosclerosis. Heavy coffee 
intake, especially in hypertensive individuals, is linked to increased 
inflammatory markers and impaired thrombosis/fibrinolysis, 
potentially harming vascular health.[43]

Happonen et al.[44] also found in their study that there is an 
independent, U‑shaped dose‑response relationship between the 
consumption of  caffeine‑containing coffee and the incidence 
of  acute myocardial infarction or coronary death over a 5‑year 
follow‑up period. Interestingly, even when observing individuals 
over a more extended mean follow‑up of  14 years, they observed 
that the incidence of  acute coronary events remained higher 
among heavy coffee drinkers when compared with moderate 
coffee drinkers.

Coffee consumption and dementia
Coffee consumption and dementia: we used pooled data from 
three meta‑analyses involving 377,663 participants in our 
umbrella review. (OR) From our study, it was evident that coffee 
consumption is associated with a decreased risk of  dementia 
when compared with people who do not consume coffee. The 
results are similar to other exhaustive reviews performed on 
Alzheimer’s disease, the most common cause of  dementia, based 
on the data obtained from two case‑control and two cohort 
studies.[45,46] Another meta‑analysis conducted by Wei Xu et al.[46] 
in China, based on 323 prospective cohort and case‑control 
studies evaluating various modifiable risk factors, also supports 
an inverse relation between the two. They mention the role of  
coffee in short‑acting terms and its long‑term action if  consumed 
over a long period. Short‑term effect for stimulating the nervous 
system, whereas its long‑term usage has been revalidated by them 
in preventing the occurrence of  Alzheimer’s disease, which is 
one of  the major causes of  dementia. Studies have explored 
and even validated improved cognitive performance in diseased 
populations such as those with chronic kidney diseases.[47] 
Prospective studies have explored the association between coffee 
and dietary habits for assessing cognitive functioning as well.[48]

But the long‑term effect on memory and other neurocognitive 
functions which requires complex judgments and execution of  
higher‑order skills have always been a debatable topic.[49]

The proposed pathological mechanism to corroborate these 
findings has been suggested following various experiments 
on mice. Arendash et. al., in their successive experiments, have 
been able to prove the effect of  caffeine both as a preventer 
and as capable of  inducing a reversal on the brain Amyloid β 
levels.[50,51] These brain amyloid β levels have been attributed 
to the main precursor for the development of  dementia in 

humans by disrupting the adenosine A2a receptors in varied 
ways, as explained by Dall’Igna et al.[52] In their experiments on 
cerebellar cell cultures, chronic and sub‑chronic coffee treatment 
significantly protected against Aβ peptide toxicity. Based on these, 
they proposed how caffeine and antagonists to adenosine A2a 
receptors prevent cognitive decline in mice. Ullah et al.[53] further 
provided evidence of  caffeine therapy leading to significantly 
reduced d‑galactose‑induced neuroinflammation by inhibiting 
COX‑2, NOS‑2, TNF, and IL‑1.

Evidence related to the neuroprotective provided by coffee has 
also been suggested from the neuroprotective effect induced by 
chlorogenic acid owing to its antioxidant‑rich activity. Studies 
have demonstrated the effect of  chlorogenic acid and how 
it works. Putting chlorogenic acid on PC12 cells stopped the 
cell death caused by hydrogen peroxide (H2O2) very well. The 
observed protective effect can be attributed to the reduction in 
intracellular build‑up of  reactive oxygen species (ROS) and the 
suppression of  activation of  the JNK and p38 MAPK signaling 
pathways. Through two mechanisms, the research by Kim et al. 
showed that chlorogenic acid effectively reduced apoptosis in 
primary cortical neurons. Firstly, it inhibited the downregulation 
of  anti‑apoptotic proteins Bcl‑2 and Bcl‑XL induced by H2O2. 
Secondly, it prevented the H2O2‑induced cleavage of  caspase‑3 
and pro‑poly (ADP‑ribose) polymerase (pro‑PARP), which are 
known to promote apoptosis. Another thing it did was increase 
the production of  an antioxidant enzyme called NAD (P) H 
quinone oxidoreductase (NQO‑1). This study also provided 
evidence that the neuroprotective benefits of  both caffeinated 
and decaffeinated coffee were comparable. This finding implies 
that substances other than caffeine, such as chlorogenic acids, 
might play a role in the neuroprotective qualities of  coffee.[54,55] 
Other studies have also demonstrated the protection chlorogenic 
acid provides from brain β‑amyloid‑induced neurotoxicity.[56] The 
exact mechanism detailing how coffee works as a neuroprotective 
agents is still not very clearly understood.

Strengths of the study
The large number of  studies included makes our study more 
robust and brings out recent, definitive evidence.

Limitations of the study
Only accessing one database is a major limitation, whereas other 
limitations were that there was no differentiation between the 
types of  coffee consumed; no quantification of  coffee in a cup 
being consumed, not considering variability because of  type of  
brewing, we have not checked whether the coffee was consumed 
with milk, sugar, or anything else; and the results were of  a 
dichotomous nature.

Conclusions

In conclusion, our study, involving a substantial sample size of  
more than 5.42 million people, showed a significant risk reduction 
of  12% of  stroke among individuals consuming up to 4 cups 
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of  coffee daily, highlighting the protective benefits of  coffee 
consumption against stroke. The risk reduction was seen in both 
ischemic and haemorrhagic strokes, possibly attributing to the role 
of  coffee in maintaining endothelial function and its antioxidant 
properties. Our study also suggests that coffee consumption may 
be associated with a reduced risk of  dementia, with a summarized 
risk ratio after sensitivity analysis of  0.94. This finding may 
be attributed to the possible neuroprotective mechanisms of  
caffeine and chlorogenic acids. Conversely, our analysis indicated 
an increased risk of  coronary heart diseases (CHDs) among 
heavy coffee drinkers. This risk was particularly pronounced in 
very heavy coffee drinkers and is in line with previous research, 
increasing the importance of  considering coffee intake when 
assessing CHD risk. Blood pressure increases, changes in 
homocysteine levels, and changes in lipid profiles are just a few 
biological factors that may have an impact on this association 
between coffee consumption and CHDs. Based on our umbrella 
meta‑analysis, we suggest adding some statutory warnings in 
collaboration with nutrition guidelines about excessive coffee 
consumption, which can increase the risk of  CHDs.
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Certainty assessment Summary of  findings
Participants 
(studies) 
Follow‑up

Risk 
of  
bias

Inconsistency Indirectness Imprecision Publication 
bias

Overall 
certainty 
of  
evidence

Study event rates (%) Relative 
effect 

(95% CI)

Anticipated absolute 
effects

With 
placebo

With 
Stroke in 
Coffee 

Consumers

Risk 
with 

placebo

Risk 
difference 

with Stroke 
in Coffee 

Consumers
Coffee Consumption and Stroke (assessed with: Summarised Risk Ratio)

1068682 (4 
non‑randomised 
studies)

serious not serious not serious not serious all plausible 
residual 
confounding 
would 
reduce the 
demonstrated 
effect 
dose 
response 
gradient

⨁⨁⨁◯ 
Moderate

0/259068 
(0.0%) 

0/809614 
(0.0%) 

Summarised 
Risk Ratio 

0.88 
(0.84 to 
0.92)

0 per 
1,000

‑‑ per 1,000 
(from ‑‑ to ‑‑)

CI: confidence interval

Coffee Consumption and Cardiovascular heart diseases (assessed with: Summarised Risk Ratio)
27791291 (4 
non‑randomised 
studies)

serious not 
serious

serious not 
serious

strong association 
all plausible residual 
confounding would reduce 
the demonstrated effect 
dose response gradient

⨁⨁⨁◯ 
Moderate

0/27353705 
(0.0%) 

0/437586 
(1.7%) 

Summarised 
Risk Ratio 1.19 
(0.99 to 1.38)

Low
100 per 
1,000

‑‑ per 1,000 
(from ‑‑ to ‑‑)

Moderate
300 per 
1,000

‑‑ per 1,000 
(from ‑‑ to ‑‑)

Coffee Consumption and Dementia (assessed with: Summarised Risk Ratio)
437586 
(3 non‑randomised 
studies)

seriousa not 
serious

not 
serious

not 
serious

publication bias strongly suspected 
all plausible residual confounding 
would reduce the demonstrated effect 
dose response gradienta

⨁⨁◯◯ 
Low

/437586 
(0) 

Pooled 
Prevalence 
Ratio 0.90 
(0.82 to 0.97)

0 per 
1,000

‑‑ per 1,000 
(from ‑‑ to ‑‑)

CI: confidence interval. aRisk of  Bias ascertained as high 
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