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Coffee and tea consumption in the Scottish Heart
Health Study follow up: conflicting relations with
coronary risk factors, coronary disease, and all

cause mortality

Mark Woodward, Hugh Tunstall-Pedoe

Abstract

Study objective—To relate habitual (cups
per day) tea and coffee consumption to
conventional coronary risk factors and
subsequent risk of coronary heart disease
and death.

Design—Cohort study.
Setting—Nationwide random population
study.

Participants—Over 11 000 men and
women aged 40-59 who took part in the
Scottish Heart Health Study lifestyle and
risk factor survey in 1984-87. Participants
were followed up to the end of 1993, an
average of 7.7 years, for all cause mor-
tality, coronary death, or any major
coronary event (death, non-fatal infarc-
tion or coronary artery surgery). Cox’s
proportional hazards regression model
was used to estimate the hazard in
consumers of tea and coffee relative to the
zero consumption group, both before and
after correction for other factors.

Main results—Coffee and tea consump-
tion showed a strong inverse relation. For
many conventional risk factors, coffee
showed a weak, but beneficial, gradient
with increasing consumption, whereas
increasing tea consumption showed the
reverse. Increasing coffee consumption
was associated with beneficial effects for
mortality and coronary morbidity,
whereas tea showed the opposite. Adjust-
ing for age and social class had some effect
in reducing associations. Multiple adjust-
ment for other risk factors removed the
associations for tea and most of those for
coffee although there was a residual

Table 1  Spearman correlations for coffee and tea consumption by sex

Coffee Tea
Variable Men Women Men Women
Coffee — — —0.58*** —0.65%***
Alcohol 0.04* 0.18*** —0.11%** —0.16***
Age —0.15%** —0.12%** 0.16*** 0.14***
Bortner score 0.11*** 0.08*** —0.09%** —0.09%**
Vitamin C 0.07*** 0.07*** —0.07*** —0.07***
Triglycerides —0.06*** —0.10*** —0.008 0.07***
Systolic BP —0.09*** —0.12%** 0.02 0.06***
Fibrinogen —-0.005 —0.06*** 0.05*** 0.06***
Total cholesterol 0.05** -0.005 —0.06*** 0.02
Cotinine 0.07*** 0.06** 0.03 0.01
HDL.-cholesterol 0.01 0.04* —=0.05** —-0.007
BMI —0.05** —0.05** —0.05** 0.003

Variables are listed in rank order of absolute correlations with tea for women (the largest group).
*p<0.01, **p<0.001, ***p<0.0001.

benefit of coffee consumption in avoiding
heart disease among men.
Conclusions—The epidemiological differ-
ences shown in this study occurred despite
the pharmacological similarities between
tea and coffee. Either they differ more
than is realised, or they identify contrast-
ing associated lifestyle and health risks,
for which this multiple adjustment was
inadequate.

(F Epidemiol Communiry Health 1999;53:481-487)

Coffee drinking has been said to provoke
arrhythmias and dilate coronary arteries, al-
though the available evidence is sometimes
contradictory.'! Meta analyses have either
found no overall effect of coffee on coronary
heart disease (CHD)?”® or an effect only in
case-control studies. > Tea drinking has been
thought to be of potential benefit for avoiding
CHD, mainly because of antioxidant
constituents.®” The general picture from past
research is similar for other diseases, including
cancer: large amounts of coffee might consti-
tute a risk®® but tea drinking might be
protective.®

Despite the general impression that high cof-
fee consumption is “bad”, we have previously
found the prevalence of CHD to be highest
among those who abstain from coffee drinking
and lowest among those who drink five or more
cups per day in Scotland." The purpose of the
current article is to see whether the previous
findings are reproduced when incidence data are
used. The study group has been monitored lon-
gitudinally for all cause mortality, as well as
CHD, and both are reported here. Unlike many
previous cohort studies, this study uses a large
random population sample of both men and
women. Studies on specific groups"” > may lack
general applicability. Relatively few studies have
been carried out in the United Kingdom,
especially with regard to tea.

Methods

The Scottish Heart Health Study (SHHS)
randomly sampled men and women aged
40-59 years from 25 districts in Scotland
between 1984 and 1987. The response rate was
74%. Each participant completed a postal
questionnaire and attended a clinic where it
was checked, a 12 lead -electrocardiogram
(ECQG) was applied and a blood sample was
taken. Coffee and tea consumption were
reported as the number of cups usually drunk
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Table 2 Medians of quantitative confounding variables by coffee group and tea group: men
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Total

Alcohol Bortner Vitamin C Triglycerides Systolic BP Fibrinogen cholesterol Cotinine HDL-chol BMI
Cups/day (units/wk)  Age (y)  score (mglday) (mmol/l) (mm Hg) (el) (mmolll) (nglml) (mmol/l) (kglm?)
Coffee
0 10 51 161 46.1 2.01 133 2.27 6.22 8 1.30 26.1
1-2 11 50 169 50.9 1.96 133 2.20 6.27 4 1.32 259
34 12 49 174 51.5 1.91 131 2.21 6.32 6 1.36 25.9
5+ 11 48 173 48.7 1.87 131 2.27 6.41 159 1.30 25.6
Tea
0 13 47 175 47.9 1.91 133 2.25 6.38 19 1.32 26.0
1-2 13 49 172 52.3 2.00 132 2.20 6.39 6 1.36 26.0
3-4 11 50 169 49.4 1.94 132 2.21 6.26 6 1.31 26.0
5+ 8 51 167 47.8 1.96 132 2.28 6.24 12 1.30 25.7
Table 3 Medians of quantitative confounding variables by coffee group and tea group: women

Toral

Alcohol Bortner Vitamin C Triglycerides Systolic BP Fibrinogen cholesterol Cotinine HDL-chol BMI
Cupsi/day (units/wk)  Age (v) score (mglday) (mmol/l) (mm Hg) /D (mmol/l) (ng/ml) (mmol/l) (kglm?®)
Coffee
0 0 50 166 43.2 1.47 131 2.36 6.46 3 1.60 25.3
1-2 2 51 168 50.8 1.44 130 2.28 6.51 2 1.65 24.8
3-4 3 49 171 51.5 1.31 127 2.26 6.51 2 1.69 24.9
5+ 4 48 173 48.4 1.31 125 2.29 6.45 17 1.63 24.7
Tea
0 4 48 174 46.4 1.30 126 2.32 6.41 19 1.62 24.6
1-2 4 48 172 53.0 1.32 126 2.24 6.42 3 1.67 24.8
3-4 2 50 168 48.4 1.41 130 2.32 6.58 2 1.64 25.1
5+ 1 51 167 45.8 1.44 130 2.34 6.48 3 1.64 24.9

per day; specific types of coffee or tea were not
identified. At baseline, subjects were classified
positive for myocardial infarction if they
reported a previous doctor diagnosis or if they
exhibited Q/QS patterns on their ECG." Full
details of the surveys have been published
previously."”™’

Hospital discharges and operations and
deaths were recorded for the 5754 men and
5875 women followed up until the end of 1993
(an average of 7.7 years of observation). This
excludes 14 people lost to follow up because of
emigration. The coronary events recorded dur-
ing follow up could be fatal or non-fatal. Non-
fatal events were taken to be a hospital diagno-
sis of myocardial infarction or coronary artery
surgery. Details appear elsewhere.'” ** In this
article we consider three end points: coronary
death, progressive CHD and all cases mor-
tality. Progressive CHD is any coronary event
except that recurrence of a non-fatal coronary
event in a survivor does not qualify. That is, the
event had to be a progression in severity. The
three end points overlap in that a coronary
death is a special case of each of the other two.

The effect of coffee and tea drinking might
be confounded by other potential risk factors

for CHD or all cause mortality. Based on pre-
vious literature, including our own results,'” we
identified 16 potential confounding factors.
These were age, occupational social class,
housing tenure, activity at work, activity in lei-
sure, cigarette smoking status, Bortner person-
ality score, alcohol consumption, vitamin C
intake, body mass index (weight divided by the
square of height), (systolic) blood pressure,
cotinine (a measure of current tobacco con-
sumption), plasma fibrinogen, serum total and
HDL-cholesterol, and serum triglycerides. The
first nine of these were reported on the
questionnaire. Housing  tenure  (owner
occupier/renter) has been identified as the best
measure of social status in this study,"’
although, as the classification based on occupa-
tions is traditionally used, both are considered
here. The two types of physical activity were
each self reported as active/average/inactive.
Cigarette smoking status also has three out-
comes: current/ex/never. Alcohol is reported as
the number of units drunk in the past week and
vitamin C intake was estimated from the ques-
tionnaire using food consumption tables.*
Non-parametric procedures were used to
compare coffee and tea consumption with the

Table 4 Percentages drinking various levels of coffee and tea within each occupational social class group* by sex

Men Women

Cups/day n I I IIn IIm v |4 n I I In IIm Vi |4

382 1440 521 2194 763 265 366 1386 749 1817 837 299
Coffee
0 1646 13 20 23 35 34 52 1558 16 17 23 31 34 41
1-2 1619 28 26 30 30 31 23 1603 30 29 28 26 28 24
3-4 1268 32 28 26 19 17 14 1296 28 28 26 20 16 16
5+ 1112 27 25 21 16 18 11 1343 26 26 23 22 22 19
Tea
0 644 14 14 12 10 9 8 685 14 14 14 10 10 13
1-2 1240 32 29 24 18 16 10 1294 32 27 23 19 18 12
3-4 1756 33 29 33 32 30 29 1627 25 28 27 29 29 29
5+ 2084 21 29 31 40 45 52 2237 29 31 36 42 43 47

Sample sizes for coffee and tea include people with unspecified social class. *I: non-manual, professional; II: non-manual, interme-
diate; IIn: non-manual, skilled; IIIm: manual, skilled; IV: manual, partially skilled; V: manual, unskilled.

ybuAdoa Aq peroalold 1senb Aq £20z ‘8 AInC uo Jwod fwg ydaly/:dny woiy papeojumoq “666T 1SNBNY T U0 T8'8°€5 YI8l/9ETT 0T Sk paysignd 1s1y :yjfesH Alunwwo jolwepid3 ¢


http://jech.bmj.com/

Coffee, tea, and coronary disease

483

Table 5 Percentage drinking five or more cups of coffee, and of tea, per day by housing tenure, cigarette smoking, and

activity status, by sex

Number Coffee Tea
Men Women Men Women Men Women
Housing tenure status
Owner occupier 3067 3009 23 25 31 33
Renter 2668 2841 16 21 42 43
Cigarette smoking status
Never 1468 2429 13 16 31 40
Ex 1987 1180 19 25 37 32
Current 2258 2227 25 30 40 40
Activity in work
Active 2411 2774 18 23 39 39
Average 2527 2812 19 23 35 38
Interactive 754 264 26 23 31 38
Activity in leisure
Active 1305 1124 19 25 34 34
Average 3379 3633 20 22 36 40
Inactive 1043 1095 21 27 40 38

Sample sizes include some with missing data on coffee and/or tea consumption. Totals differ because of missing values for the row

variables.

potential confounders; Spearman correlations
(allowing for ties) were computed for each of
the continuous confounders and Kruskal-
Wallis tests were used for the categorical
confounders. Both coffee and tea consump-
tions were grouped into four groups, as near
equal sized as possible. These were the groups
used in our earlier paper': 0, 1-2, 3-4, and 5
and above cups per day for each drink. The
Cox proportional hazards regression model
was then used to produce hazard ratios relative
to the zero consumption group for all three end
points, for each sex. Survival time was recorded
in days.

A range of checks were carried out to test the
adequacy of the Cox model, particularly its
assumption of proportional hazards. These
included residual analyses and non-formal
graphical procedures.”

The original surveys were approved by
research ethics committees in each district
studied. Only those participants who gave
written consent to the study and to subsequent

follow up of their morbidity and mortality are
included in this investigation.

Results

The coffee consumption question was an-
swered by 5645 men and 5800 women; tea
consumption was answered by 5724 men and
5843 women. In each case this is at least a 98%
completion rate. The number of cups of coffee
drunk per day by the men ranged from 0 to 21,
and by the women ranged from 0 to 20 (quar-
tiles = 0, 2, and 4 for each sex). The
corresponding figures for tea were 0 to 30 for
men and 0 to 36 for women (quartiles = 2, 4,
and 6 for each sex).

Table 1 shows correlations for coffee and tea
consumption and the 11 quantitative con-
founding variables considered in this study.
The highest correlations are the negative ones
between coffee and tea themselves: high
consumers of tea tend to drink little coffee, and
vice versa. Hence, correlations with the re-
maining variables have the opposite signs for

Table 6 Numbers (%) of events and adjusted hazard ratios by outcome, sex, and coffee consumption group

Men Women
Coffee Number Hazard ratios adjusted for Number Hazard ratios adjusted for
consumption (%) of (%) of
(cupsiday) events Age + Class* Multiplet events Age + Class* Multiplet
Coronary death
0 64 (3.9) 1 1 1 20 (1.3) 1 1 1
1-2 46 (2.8) 0.76 0.81 0.92 9 (0.6) 0.40 0.42 0.35
3-4 21 (1.7) 0.48 0.51 0.64 7 (0.5) 0.46 0.24 1.06
5+ 25 (2.2) 0.72 0.78 0.59 9 (0.7) 0.69 0.79 1.05
Overall p 0.002 0.02 0.19 0.50 0.06 0.09 0.05 0.54
Linear p 0.001 0.02 0.06 0.15 0.06 0.23 0.25 0.93
Progressive CHD
0 158 (9.6) 1 1 1 68 (4.4) 1 1 1
1-2 108 (6.7) 0.71 0.73 0.83 43 (2.7) 0.58 0.64 0.70
3-4 59 (4.7) 0.51 0.53 0.55 29 (2.2) 0.54 0.54 0.91
5+ 72 (6.5) 0.76 0.78 0.58 30 (2.2) 0.58 0.69 1.18
Overall p <0.0001 <0.0001 0.002 0.04 0.001 0.006 0.06 0.53
Linear p <0.0001 0.002 0.006 0.008 0.0005 0.005 0.03 0.75
All cause mortality
0 139 (8.4) 1 1 1 72 (4.6) 1 1 1
1-2 101 (6.2) 0.77 0.83 0.74 63 (3.9) 0.81 0.85 0.92
3-4 67 (5.3) 0.69 0.78 0.74 30 (2.3) 0.53 0.51 0.77
5+ 65 (5.9) 0.85 0.93 0.77 36 (2.7) 0.68 0.77 0.79
Overall p 0.003 0.06 0.61 0.38 0.002 0.02 0.06 0.86
Linear p 0.002 0.10 0.36 0.21 0.0005 0.008 0.05 0.43

*Adjusted for age and occupational social class. TAdjusted for age, housing tenure, activity at work, activity in leisure, cigarette
smoking status, body mass index, Bortner score, cotinine, systolic blood pressure, fibrinogen, total cholesterol, HDL-cholesterol,
triglycerides, alcohol, vitamin C, and tea. p Values in the “number” column are from y? tests, ignoring censoring. All other p values

are from Cox models.
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Table 7 Number (%) of events and adjusted hazard ratios by outcome, sex, and tea consumption group

Men Women
Tea Number Hazard ratios adjusted for Number Hazard ratios adjusted for
consumption (%) of (%) of
(cupsiday) events Age + Class* Multiplet events Age + Class* Multiplet
Coronary death
0 12 (1.9) 1 1 1 5 (0.7) 1 1 1
1-2 27 (2.2) 1.01 1.02 2.53 10 (0.8) 0.88 0.53 2.71
3-4 44 (2.5) 1.08 1.03 2.22 9 (0.6) 0.54 0.45 1.91
5+ 76 (3.7) 1.44 1.35 2.19 23 (1.0) 0.93 0.79 2.77
Overall p 0.02 0.24 0.72 0.49 0.43 0.51 0.54 0.82
Linear p 0.003 0.06 0.15 0.64 0.36 0.97 0.79 0.62
Progressive CHD
0 37 (5.8) 1 1 1 13 (1.9) 1 1 1
1-2 76 (6.1) 0.97 1.01 1.54 30 (2.3) 1.13 1.01 1.28
3-4 117 (6.7) 1.01 1.02 0.98 47 (2.9) 1.30 1.10 1.34
5+ 172 (8.2) 1.19 1.16 1.03 86 (3.8) 1.63 1.43 1.82
Overall p 0.04 0.36 0.88 0.11 0.02 0.16 0.42 0.54
Linear p 0.007 0.13 0.25 0.37 0.001 0.02 0.07 0.16
All cause mortality
0 40 (6.2) 1 1 1 19 (2.8) 1 1 1
1-2 63 (5.1) 0.71 0.77 1.06 32 (2.5) 0.81 0.66 1.73
3-4 114 (6.5) 0.84 0.85 1.16 58 (3.6) 1.07 0.93 1.89
5+ 164 (7.9) 0.94 0.92 1.01 98 (4.4) 1.24 1.12 2.06
Overall p 0.02 0.18 0.81 0.88 0.02 0.19 0.20 0.58
Linear p 0.008 0.37 0.72 0.92 0.003 0.07 0.10 0.25

*Adjusted for age and occupational social class. TAdjusted for age, housing tenure, activity at work, activity in leisure, cigarette
smoking status, body mass index, Bortner score, cotinine, systolic blood pressure, fibrinogen, total cholesterol, HDL-cholesterol,
triglycerides, alcohol, vitamin C, and coffee. p Values in the “number” column are from y? tests, ignoring censoring. All other p

values are from Cox models.

coffee and tea, except sometimes where they
are near zero. The highest correlations in this
set are for age, alcohol (except for male coffee
drinkers) and Bortner score. Systolic blood

Coronary death: men

pressure is negatively correlated with coffee
drinking for both sexes, and positively, but less
strongly, related with tea. Because of the large
sample size, modest correlations are associated

Coronary death: women
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Figure 1 Hazard ratios by coffee consumption group (base = zero consumption). Age adjusted hazard ratios are marked
with open circles, are joined and are shown with 95% confidence limits. The closed circles show hazard ratios after
adjustment for age, housing tenure, activity in work, activity in leisure, cigarette smoking status, Bortner score, alcohol
consumption, vitamin C intake, body mass index, cotinine and tea consumption.
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Coronary death: women
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Figure 2 Hazard ratios by tea consumption group (base = zero consumption). Age adjusted hazard ratios are marked
with open circles, are joined and are shown with 95% confidence limits. The closed circles show hazard ratios after
adjustment for age, housing tenure, activity in work, activity in leisure, cigarette smoking status, Bortner score, alcohol
consumption, vitamin C intake, body mass index, cotinine and coffee consumption.

with extreme significance levels. Tables 2 and 3
show median levels for each of the quantitative
confounding variables according to coffee or
tea group.

The percentage drinking no coffee decreases
as social status increases across the six point
occupational scale for men and women (table
4). On average, people in rented accommoda-
tion drink one cup of coffee less and one cup of
tea more per day than those who own their own
houses (p<0.0001 for both drinks and for both
sexes). Table 5 shows the percentage drinking
five or more cups of coffee, and of tea, by hous-
ing tenure status. Coffee and tea consumption
also varies with cigarette smoking status
(p<0.0002 in each case). Current smokers, of
either sex, consume more of both drinks than
either never or ex smokers: of current smokers,
25% of men and 30% of women drink five or
more cups per day; the corresponding percent-
ages for tea are both 40% (table 5). Never
smokers drink less coffee than current or ex
smokers: of never smokers, 13% of men and
16% of women drink five or more cups of cof-
fee per day (table 5). Men who are inactive at
work drink most coffee and least tea (p<0.0001
for both drinks), but activity at work has no
significant relation with coffee or tea drinking
for women (p=0.28). Men who are inactive
during leisure time drink most tea (p=0.02),

although leisure activity has no significant rela-
tion with their coffee consumption (p=0.15).
Those women who are active in their leisure
time drink slightly more coffee (p=0.02) and
less tea (p=0.0002). Table 5 includes summary
measures of relatively heavy coffee and tea
drinking by activity status.

Tables 6 and 7 include comparisons of the
number of coronary events and deaths by cof-
fee and tea groups. For all three types of event,
and for both sex groups, the chance of an event
decreases as coffee consumption increases, and
increases as tea consumption increases. Except
in the case of female coronary deaths (where
there are only 47 events) the trend is extremely
significant (p<0.008). The same two tables
show hazard ratios (relative to the zero
consumption group) after age adjustment,
adjustment for age and occupational social
class and adjustment for all the potential
confounding variables (except occupational
social class, which is superfluous when housing
tenure is included) identified earlier, including
the other beverage.

Age adjusted hazard ratios for coffee show a
downward trend combined with a U shaped
response; however, the confidence intervals are
wide (fig 1). The linear trend in the log hazards
is significant (p<0.05), or nearly so, except for all
cause mortality in men. Tests for non-linearity
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were also carried out: p values of below 0.1 were
found only for progressive CHD in men
(p=0.002) and coronary death in women
(p=0.08). Extra adjustment for occupational
social class tends to move the hazard ratios
towards unity and increase the p values, but
leaves the patterns in the hazard ratios much the
same. The same two significant non-linear
effects as before were found. Multiple adjusted
hazard ratios for coffee in men show similar pat-
terns to those for age adjustment, although only
progressive CHD now has significant differ-
ences. All hazard ratios for male coffee drinkers
are below one (indicating decreased risk). In
women, the U shaped patterns for progressive
CHD and all cause mortality remain after mul-
tiple adjustment, but there are no significant
effects. There are no significant non-linear
effects of coffee consumption after multiple
adjustment.

Age adjusted hazard ratios for tea generally
show a flat response or an upward trend; all the
95% confidence intervals include unity (fig 2).
There is a substantial linear trend in the log
hazards for coronary death in men, progressive
CHD in women and all cause mortality in
women. Adjustment for occupational social
class removes the trend, except for female pro-
gressive CHD. Multiple adjusted hazard ratios
for tea drinkers are above one (indicating
increased risk) in all but the 3—4 cups per day
group for progressive CHD in men. All hazard
ratios are above two for coronary death in men
and are increasing for progressive CHD and all
cause mortality in women. However, the confi-
dence limits (not shown) are wide, and there
are consequently no significant effects. For tea,
tests for non-linearity are not significant after
all three types of adjustment used in table 7.

Figures 1 and 2 show the hazard ratios
adjusted for age and for all the “non-mediated”
confounding variables, that is omitting lipids,
fibrinogen and systolic blood pressure, which
might themselves be mediated by coffee or tea.
Compared with age adjustment, hazard ratios
for non-zero consumptions relative to zero
consumption are higher for progressive coron-
ary disease among female coffee drinkers and
for coronary death among tea drinkers. The
“non-mediated” adjustments are very similar
to the multiple adjustments for coffee drinking.
For tea drinking, they have less extreme effects,
but in the same direction as the multiple
adjustments.

To be sure that the effects seen for CHD
were not simply attributable to the influence of
pre-existing disease, we re-ran our models for
coronary events excluding those people with
CHD (angina or myocardial infarction) at
baseline. The hazard ratios for multiple adjust-
ment (as in tables 6 and 7) turned out to be
quite similar to those for progressive CHD.
Using the same increasing consumption
groups as in the tables, the hazard ratios (95%
confidence intervals) for coffee were 1, 0.68
(0.42, 1.10), 0.39 (0.21, 0.73), 0.68 (0.37,
1.24) for men and 1, 0.54 (0.22, 1.34), 0.56
(0.20, 1.56), 0.55 (0.18, 1.66) for women. The
corresponding hazard ratios for tea were 1,
1.83 (0.92, 3.63), 1.09 (0.52, 2.28), 1.10

Woodward, Tunstall-Pedoe

KEY POINTS

® In Scotland coffee drinking is associated
with good health.

® In Scotland tea drinking is unrelated to
health.

® More tea is drunk by the more socially
disadvantaged; the opposite is true for
coffee.

® These findings may not be replicated
elsewhere where the types of coffee and
tea consumed are different.

(0.51, 2.37) for men and 1, 1.32 (0.36, 4.80),
1.10 (0.28,4.31), 1.06 (0.28, 4.05) for women,
showing no dose response effect.

Discussion

Our unadjusted results suggest that those who
drink more coffee and less tea have less chance
of either a coronary event or death. This might
be attributable to “real” effects of coffee and
tea, to chance or to confounding. Coffee and
tea drinking habits might simply be identifying
(at the extreme) two groups of people with very
different lifestyles. For instance, coffee drink-
ing may be one element of a youthful, modern
lifestyle with general benefits to health. Tea is
the traditional mass consumption British
beverage, established over a century or more,
whereas coffee is more expensive and is associ-
ated in the public mind, and in our analyses,
with a cosmopolitan lifestyle.

The correlations in table 1 suggest an inverse
association between coffee and tea consump-
tion, and show that coffee drinkers are younger.
The association with age seems to explain some
of the coffee and tea effects, but there are still
residual effects, particularly a benefit of
moderate coffee consumption. The percent-
ages in table 4 suggest associations with
increasing deprivation: positive for tea con-
sumption and negative for coffee consumption.
However, further adjustment for occupational
social class did not change patterns of response
in a major fashion. Adjustment for a large
number of potential confounding variables
produces hazard ratios that show the same type
of effects as the age adjusted hazard ratios for
men, but are less similar for women. The
smaller number of events for women might be
a contributory factor. The relative lack of
significance after multiple adjustment is par-
tially attributable to there being several missing
values for some confounders, thus reducing the
effective sample size. Our study is insufficiently
powerful to allow definitive tests for interac-
tions with coffee and tea drinking, but where
we have tested for them (for example, in the
case of smoking status and social class) they
have not been significant (p > 0.1), in tests
arising from Cox models.

Our analyses have shown some tendency for
a beneficial association of coffee consumption
with coronary risk factors, coronary risk and
mortality, and the converse for tea, although
adjusted results are rarely statistically signifi-
cant. As in other observational studies, we are
unable to definitively exclude the possibility of
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residual confounding factors. Furthermore, we
cannot rule out selection bias: people may have
switched from coffee to tea after first becoming
unwell, before our study began.

Our findings, although showing agreement
(for tea) with results from Caerphilly* are at
variance with some of the scientific literature
(including a recent study of coffee in west
Scotland®). Although both beverages contain
caffeine, coffee is seen as the more potent
source and its association, in large doses, with
palpitation (although its linkage with cardiac
extrasystoles is dubious®) has inexorably
linked it to heart disease in popular medicine.
It has also suffered adverse publicity from the
association between the boiling of coffee in
Scandinavia, high heart disease rates, and the
lipid raising effects of certain associated
constituents.”” ** Tea, on the other hand,
contains polyphenol flavonoids, which are
thought to be beneficial in acting as
antioxidants.’” For both beverages, the con-
stituents present, their concentration in the
local brew, and whether or how rapidly they are
absorbed will depend on the varieties of plant
used, their processing, the method of infusion
and whether milk, cream or other supplements
are added before consumption. The typical cup
of coffee drunk in the UK may be much less
harmful than that drunk elsewhere, while the
tea drunk may not be as beneficial to health as
that drunk in some other countries.

Our analyses suggest a general picture, in
Scotland, of moderate risk benefit from coffee
consumption and very little effect, but if
anything tending to be in the harmful direc-
tion, for tea consumption. This is the opposite
of popular expectation. The most likely expla-
nation for our findings is that we have not been
able to remove all confounding effects, particu-
larly those associated with relative deprivation.

The views expressed here are those of the authors. Thanks to
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