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potential confounders. Results: Initial cross-tabulations revealed that
caffeine consumption was associated with reduced risk of angina, diabetes, stroke, heart
attack, high blood pressure, depression and bronchitis. When demographic and lifestyle
covariates were included in the analyses, only the associations with depression and bronchitis
remained significant. Conclusion: The present results show no significant negative health
effects associated with caffeine consumption. Indeed, before adjusting for covariates, many
of the associations between caffeine and health were positive. Possible reasons for this are
discussed. When demographic and lifestyle covariates were included in the models, the only
significant effects were that caffeine was associated with a lower prevalence of depression

and bronchitis. Plausible biological mechanisms exist for these two effects.
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INTRODUCTION

Adverse effects of caffeine on health were reported in a number of early studies. Many of
these effects could be attributed to correlated attributes such as smoking or the method of
preparing caffeinated beverages (e.g. boiling and recycling coffee). One of the most cited
reviews of caffeine safety is that issued by Health Canada.!! The authors of this paper
concluded that an intake dose of up to 400 mg caffeine/day was not associated with adverse
effects in healthy adults. Similar conclusions have been reached in reviews from other
countries.’” Other reviews have considered specific beverages such as coffeel® and
concluded that it is generally safe within usual levels of intake, with benefits of consumption
being more frequently observed than harm. Other reviews have examined specific outcomes
such as blood pressure!® and concluded that the heterogeneity of the studies makes it difficult

to reach a consensus.

Wikoff et al.®! reviewed the effects of caffeine on five types of outcomes (acute toxicity,
cardiovascular toxicity, bone and calcium effects, behaviour, and development and
reproduction). Conclusions were based on the body of evidence for each outcome using a
weight of evidence approach. The evidence from the review showed that consumption of up
to 400 mg caffeine/day in healthy adults was not associated with overt cardiovascular
problems, behavioural effects, reproductive/developmental effects, acute effects or bone

status.

The aim of the present study was to examine more closely the association between caffeine
consumption and the lifetime prevalence of chronic disease. The range of chronic diseases
was wider than those covered in earlier reviews and included cardiovascular disease, cancer,
diabetes, high cholesterol, respiratory problems and mental health issues. The sample was
representative of the UK population® and included white-collar workers, blue-collar workers
and those not working. Possible demographic and lifestyle confounders were also recorded

and adjusted for in the analyses.

METHODS

The study was carried out with the ethical approval of the local, regional health board ethical
committee. The sample was selected from the electoral register and sent questionnaires that
included the relevant health information, demographics, lifestyle and caffeine consumption
questions. The chronic health questions were taken from the Whitehall study.!”? Caffeine

consumption was calculated from the amount of different types of coffee and tea.
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Participants

Data from 6306 UK adults (mean age 48.5 years, s.d. 17.6; 58.6% working; 45.6 % male;
65% married or cohabiting, 18.5% single, and 15.2% divorced or widowed; 25.1% smokers;
51.7% secondary school education, 21.9% degree or national diploma; and 15.5% higher

degree or similar professional qualification) are reported here.

Caffeine Consumption
The mean daily caffeine consumption was 271 mg/day, with a range of 0-2040 mg. Analyses

compared non-consumers, those who consumed less than the median amount, and those who

consumed an amount above the median.

Chronic Health Problems

The list of chronic health conditions is shown in Table 1.

RESULTS

Cross-tabulations between caffeine consumption and health problems are shown in Table 1.

Table 1: Caffeine consumption and health problems.

No caffeine | <240 mg/day | >240 mg/day |

(N=4609) (N=2584) (N=3253) | PVvalue
Angina 7.0% 6.5% 4.5% 0.002
High Cholesterol 8.2% 8.8% 8.8% >0.05
Diabetes 6.0% 4.3% 3.2% 0.003
Stroke 5.2% 4.6% 3.1% 0.003
High blood pressure 23.0% 23.5% 20.5% 0.017
Depression/mental health problems 29.3% 21.7% 22.5% 0.001
Asthma 14.5% 13.3% 12.1% > 0.05
Bronchitis 17.9% 13.9% 15.9% 0.025
Breast Cancer 0.4% 1.2% 1.2% > 0.05
Other cancer 4.9% 3.4% 3.8% >0.05

The results showed no evidence of caffeine consumers having more health problems than
non-consumers. Two profiles of effect were observed. First, some health conditions showed
fewer problems with greater caffeine consumption (angina, diabetes, stroke, and high blood
pressure). Other health problems, depression/mental health problems and bronchitis, were

less frequent in those with lower caffeine consumption.

Logistic regressions were carried out with the health conditions as the outcomes,

demographic and lifestyle variables as covariates, and caffeine consumption as the predictor
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variable. The only analyses where the effects of caffeine remained significant were
depression/mental health (OR = 0.85 CI 0.74, 0.98 p =0.021) and bronchitis (OR = 0.82 CI
0.70, 0.96 p = 0.015). These effects were observed when separate analyses were carried out
for white-collar workers, manual workers and non-workers. Other analyses split caffeine
consumption at the 400mg cut-off point, as this has been suggested as the threshold for
changes in effects. Identical results were obtained using this procedure. A final analysis
compared those with the highest 10% of caffeine consumption (over 600 mg/day) with the
others and found no evidence of adverse health effects.

DISCUSSION

The first conclusion from the present results is that there was no evidence of adverse effects
of caffeine consumption on health. Indeed, the initial cross-tabulations showed that it was the
non-consumers who reported the greater health problems. These effects were largely no
longer significant when potential confounders were statistically controlled. Another possible
reason for the negative effects of not consuming caffeine is that those with health problems
are often told by their doctors to restrict caffeine consumption. Such effects of the disease
influencing consumption are often reported in the alcohol literature, with those who do not
consume any alcohol reporting more health problems than those who drink a moderate

amount.

The two robust effects of caffeine consumption were reduced depression and other mental
health problems and less reporting of bronchitis. A meta-analysis of caffeine and
depressiont found that the risk of depression decreased when caffeine intake was between
68 and 509 mg/day. Plausible mechanisms underlying the association between caffeine and
reduced depression have been identified. Caffeine, as a nonspecific AL/A2A receptor
antagonist, generates psychostimulant effects by modulating neurotransmission*® 3 and
metabolites of caffeine act on adenosine transmitters in the brain.'™! Caffeine has also been
shown to improve airways function*), which provides a plausible mechanism for the reduced

level of bronchitis in caffeine consumers.

CONCLUSION

There have been a large number of reviews of the effects of caffeine on health, but there is
still a need to examine a range of disease outcomes in representative samples. A secondary
analysis of a representative UK adult sample examined associations between caffeine

consumption and chronic disease. There was no evidence of adverse health effects of caffeine
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and some evidence of beneficial effects. Many of the beneficial effects of caffeine could be

accounted for by confounding factors. Lower levels of depression and other mental health

problems were reported by caffeine consumers. Bronchitis was also lower in those who

consumed caffeine. Plausible mechanisms for these effects of caffeine have been identified.
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