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the consulting room or the family home that many of those
worried by AIDS can be helped. Consideration must also be
given to the well being of staff, many of whom have known
affected families for years and have watched the hitherto
successful application of home therapy and prophylaxis.
To cope we think it imperative that the medical, nursing,

social work, and laboratory support provided to every centre
treating people in any group at risk, including haemophilia
centres, should be assessed as a matter of urgency. Extra
support is also needed by the voluntary societies concerned with
the care of patients with AIDS in the community.

We thank the staffs of the Northern Regional Haemophilia Service
and the Infectious Diseases Unit at Newcastle General Hospital for
their help in the preparation of this paper. Dr John Craske of the
regional virus laboratory, Withington Hospital, Manchester, gave us
great help and advice.

Appendix: Centres for Disease Control Surveillance
definitions

AIDS is (a) the presence of reliably diagnosed disease at least
moderately predictive of cellular immune deficiency, and (b) the
absence of an underlying cause for the immune deficiency or of
any defined cause for reduced resistance to the disease. AIDS
related complex is a condition in which a person must have two
or more symptoms or signs of specific chronic unexplained
conditions for three months or longer, together with two or
more abnormal laboratory values. The symptoms and signs
include non-inguinal lymphadenopathy, weight loss, fever,
diarrhoea, fatigue-malaise, and night sweats and the laboratory
studies include measurements of lymphocyte subsets and other
blood cells, increased serum globulin concentrations, and
measurements showing reduction in immune response. To
fulfil the criteria of generalised lymphadenopathy at least two

extrainguinal sites must be affected for at least three months
in the absence of any current illness or drug known to cause
lymphadenopathy.
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Abstract

The association of intake of coffee and tea, assessed by
24 hour dietary recall, with plasma cholesterol and its
lipoprotein fractions was studied in a sample of 1007
men and 589 women aged 35-64 resident in Jerusalem.
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These cross sectional data showed a significant linear
association (p <0 001) between consumption of coffee
in men and plasma cholesterol and low density lipo-
protein cholesterol concentrations. Men who drank
five cups of coffee or more had plasma cholesterol
concentrations about 0 5 mmol/l (20 mg/100 ml) higher
than non-drinkers after controlling for age, ethnicity,
body mass, education, season of year, smoking, tea drink-
ing, and dietary intake of fat and carbohydrates. In
women adjusted mean plasma cholesterol concentration
was 0-34 mmol/l (13 mg/100 ml) higher in coffee drinkers
grouped together (p <0 01). The test for a linear trend was
not significant. The association in both sexes was largely
with the low density lipoprotein cholesterol fraction. High
density lipoprotein cholesterol concentrations were some-
what increased in women who drank coffee (p <0 01 for a
linear trend) but not in men. Tea drinking was not associa-
ted with unadjusted plasma cholesterol concentrations in
either sex. Male tea drinkers, but not female, had slightly
higher adjusted plasma cholesterol concentrations than
non-drinkers (015 mmol/l (6 mg/100 ml), p=004). No
dose response relation was evident.
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In this population, characterised by a low intake of
saturated fatty acids and relatively low mean plasma
cholesterol concentrations, coffee drinking may be a
determinant of low density lipoprotein cholesterol
concentrations.

Introduction

Recently the Troms0 heart study reported a strong linear
association between consumption of coffee and serum choles-
terol concentrations in a large population sample of men and
women. Intake of nutrients was not controlled in the analysis.'
The same investigators subsequently supported their cross sec-
tional findings with a small crossover trial using black boiled
coffee.' We studied this relation in a sample of 1596 residents of
Jerusalem for whom detailed dietary data as well as information
on intake of beverages were available. The Israeli and Norwegian

BRITISH MEDICAL JOURNAL VOLUME 291 14 SEPTEMBER 1985

ded details of additives (mainly milk and sugar) but not of methods of
brewing or strength of the beverage. We coded the number of cups of
coffee consumed in the 24 hour period of recall according to whether
the coffee was drunk with or without added milk. Our primary
question related to the association of coffee drinking with plasma
cholesterol concentrations, but the issue of whether tea showed the
same association as coffee was also of interest. Coffee and tea drinking
were inversely correlated in our study population (r= -0-4). Each
beverage was controlled for when the independent effects of the other
were assessed. We adjusted for two nutrient variables-namely,
saturated fatty acids and sugar-each of which was expressed as a
percentage of 24 hour intake of energy. The main additives to bever-
ages in Israel, milk and sugar, are reflected in these variables. Intakes
of monounsaturated and polyunsaturated fatty acids, cholesterol,
starch, and other carbohydrates were also controlled for in additional
analyses.
Plasma lipid and lipoprotein concentrations were measured accord-

ing to the protocol of the Lipid Research Clinics in blood samples
drawn after a 12 hour fast.52 Plasma cholesterol concentrations were
determined with a Technicon (USA) Autoanalyzer II, which uses the

TABLE i-Selected characteristics of study population

Men Women

No of subjects 1007 589
Age (years):
Mean (SD) 48-9 (5 7) 44 9 (5 3)
Range 35-64 35-59

Country of birth (No (o')):
Israel 311 (31) 197 (33)
Europe 261 (26) 127 (22)
Asia 256 (25) 149 (25)
North Africa 179 (18) 116 (20)

Mean (SD) plasma cholesterol (mmol/l)*: 5-23 (0-98) 5-08 (0 94)
Israel 5-43 (1-00) [5-44] 5-15 (0-91) [5-20]
Europe 5-27 (0 88) [5-25] 5 30 (1-04) [5-21]
Asia 5-08 (1-02) [5 09] 4-93 (0-86) [4-95]
North Africa 5-00 (0-93) [4 99] 4 91 (0 92) [4-91]

Mean (SD) low density lipoprotein cholesterol (mmol/l) 3-34 (0-85) 3-13 (0 85)
Mean (SD) high density lipoprotein cholesterol (mmol/l) 1 05 (0-27) 1-32 (0 33)
Mean (SD) body mass index (kg/m2) 26-4 (3-4) 27-2 (4 7)
Mean (SD) saturated fatty acid (% of total energy) 10-1 (3-9) 11-0 (4-0)
Mean (SD) sugar (O% of total energy) 9 6 (6 6) 10-4 (7-6)
No (o°'n) of current smokers 401 (40) 138 (23)
Coffee consumption (mean No of cups in 24 h and range) 2-3 (0-14) 2 5 (0-12)
Tea consumption (mean No of cups in 24 h and range) 1-5 (0-10) 12 (0-9)

*Figures in square brackets are age adjusted plasma cholesterol concentrations for each country or continent
of birth.

Conversion: SI to traditional units-Cholesterol: 1 mmol/1 38-6 mg/100 ml.

populations differ considerably in their blood cholesterol
concentrations'3-5 and dietary characteristics, particularly their
intakes of total fat and food rich in saturated fatty acids, com-
plex carbohydrates and fibre,6 7 and coffee and tea.' 6 Neverthe-
less, the findings reported here are remarkably similar to those of
the Troms0 study.

Methods

Details of the design and methodology of the Jerusalem Lipid
Research Clinic prevalence study and characteristics of the population
have been reported previously.8 9 Briefly, from 1976 to 1979, 8646
Jewish residents of Jerusalem aged 17 attending for compulsory
medical examination before military service participated in a health
survey whose primary purpose was to determine the distribution of
blood lipids and lipoproteins. A 560' random sample of their parents
were invited in pairs to participate in a similar survey; 6952 (72%)
adults responded. Subsequently a 20% random sample of mothers and
a 44% random sample of fathers were invited to a more detailed
examination that included a dietary interview; 614 (86%) ofthe women
and 1095 (77%) of the men responded. Data were collected according
to the standardised protocol ofthe LipidResearch Clinics.1 oCharacteris-
tics ofnon-respondents are reported elsewhere. 8 The analyses reported
here are based on 1007 men aged 35-64 and 589 women aged 35-59
after exclusion of 68 older men and two older women, eight men and
10 women because of missing data, and an additional 12 men and 13
women who reported use of lipid lowering agents or gonadal hormones
or whose dietary recall was judged unreliable.
The methods of dietary interview and computation of nutrient

content have been reported.7"' Dietary intake was assessed by means
of a 24 hour recall. Information on consumption of coffee and tea inclu-

Liebermann-Burchardt method. High density lipoprotein cholesterol
concentrations were measured directly from the plasma after precipi-
tation of the apolipoprotein B containing lipoproteins with heparin
and manganese chloride. Low density lipoprotein cholesterol concen-
trations were estimated after preparative ultracentrifugation at a den-
sity of 1006 g/ml and subtraction of the high density lipoprotein
cholesterol concentration from the cholesterol concentration in the
bottom fraction.

Ethnic origin was determined by country of birth and was classified
into four groups: Israel, Europe, Asia, and north Africa.
The X2 statistic was used for testing associations in contingency

tables. Differences in means and distributions of plasma lipid con-
centrations between categories of coffee consumption were tested by
one way analysis of variance and the non-parametric Kruskal-Wallis
method. Both methods gave similar results. Multiple linear regression
was subsequently used to control for covariates, which were selected
because of their univariate association with coffee intake and with total
plasma cholesterol or its lipoprotein fractions, or both.' 13-1. Intakes
of coffee and tea were grouped as 0, 1-2, 3-4, and 5+ cups in each 24
hours and introduced into the regression as categorical (dummy)
variables with non-drinkers as the reference group.

Regressions were repeated with the beverages coded as the actual
(ungrouped) number of cups to test for a linear trend. Age was intro-
duced as linear and quadratic terms, ethnic origin as three dummy
variables, and body mass index as kg/M2n; education was classified as
elementary school, partial high school, high school, or higher educa-
tion; smoking was classified as 0, 1-10 cigarettes a day = 1, 11-20 cigar-
ettes = 2, 21-30 cigarettes = 3, or 31 + cigarettes = 4; intake of saturated
fatty acids and sugar was expressed as a percentage of total energy;
and season was modelled by sine and cosine functions of the time
that had elapsed between 1 January and the day of examina-
tion transformed to a scale of 0-2 r.14 Significance tests were two
sided.
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TABLE II-Distribution of intake of coffee and tea reported in 24 hour period of recall according to sex and country of birth. (Figures are numbers (%) of subjects)

Coffee Tea

No of cups Israel Europe Asia North Africa Total Israel Europe Asia North Africa Total

Men
O 21 (7) 31 (12) 85 (33) 33 (18) 170 (17) 163 (52) 129 (49) 42 (16) 43 (24) 377 (37)
1 44 (14) 54 (21) 63 (25) 45 (25) 206 (20) 60 (19) 57 (22) 59 (23) 48 (27) 224 (22)
2 81 (26) 72 (28) 44 (17) 45 (25) 242 (24) 38 (12) 38 (15) 54 (21) 37 (21) 167 (17)
3 71 (23) 41 (16) 34 (13) 25 (14) 171 (17) 22 (7) 18 (7) 38 (15) 20 (11) 98 (10)
4 37 (12) 28 (11) 16 (6) 18 (10) 99 (10) 18 (6) 12 (5) 28 (11) 21 (12) 79 (8)
5+ 57 (18) 35 (13) 14 (5) 13 (7) 119 (12) 10 (3) 7 (3) 35 (14) 10 (6) 62 (6)

Total No of men 311 261 256 179 1007 311 261 256 179 1007
Women

0 5 (3) 16 (13) 36 (24) 15 (13) 72 (12) 119 (60) 68 (54) 46 (31) 34 (29) 267 (45)
1 25 (13) 24 (19) 38 (26) 36 (31) 123 (21) 47 (24) 31 (24) 26 (17) 33 (28) 137 (23)
2 42 (21) 20 (16) 33 (22) 33 (28) 128 (22) 16 (8) 11 (9) 33 (22) 27 (23) 87 (15)
3 46 (23) 29 (23) 20 (13) 16 (14) 111 (19) 8 (4) 4 (3) 19 (13) 12 (10) 43 (7)
4 35 (18) 18 (14) 13 (9) 14 (12) 80 (14) 3 (2) 6 (5) 11 (7) 7 (6) 27 (5)
5 + 44 (22) 20 (16) 9 (6) 2 (2) 75 (13) 4 (2) 7 (6) 14 (9) 3 (3) 28 (5)

Total No of women 197 127 149 116 589 197 127 149 116 589

Test for homogeneity of coffee drinking between place of origin: in men X2,5= 118 6, p <0-0001; in women X2,5 94-8, p<0-0001. Test for tea drinking: in men X21X= 136-1,
p < 0-0001; in women X2', = 80-7, p < 0-0001.

TABLE iII-Plasma cholesterol and low and high density lipoprotein cholesterol concentrations by number of cups of coffee and tea reported in 24
hour period of recall expressed as unadjusted and adjusted mean (SE) difference (in mmol/l) between each category of drinkers and non-drinkers

Cholesterol Low density lipoprotein cholesterol High density lipoprotein cholesterol
No of

No of cups subjects Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted

Coffee
Men

ot 170 (4-94) (3-13) (1-07)
1-2 448 0 26** (0-09) 0 21* (0-09) 0.19* (0-08) 0-17* (0-08) - 0-03 (0-02) - 0-03 (0-03)
3-4 270 0-36** (0-1) 0-3** (0-1) 0-27** (0-08) 0-24** (0-09) - 0-02 (0-03) - 0-02 (0-03)
5+ 119 0.63** (0-12) 056** (0-13) 005** (0-1) 047** (0-11) 0-05 (0-03) 0-05 (0-04)
p Linear

trend§ <0-0001 0-0005 <00001 00004 (-)042 (-)042
Women

Ot 72 (4-79) (2-86) (1-31)
1-2 251 0.28* (0-12) 0.33* (0-13) 0.27* (0-11) 0.29* (0-12) -0-02 (0-04) 0-01 (0-04)
3-4 191 0.37** (0-13) 0.38** (0-14) 0.34** (0-12) 0.32* (0-13) 0-03 (0-05) 0-06 (0-05)
5+ 75 0-34* (0-15) 0-31 (0-17) 0Q35* (0-14) 0.31* (0-16) 0-08 (0-06) 0-08 (0-06)
p Linear

trend§ 0-031 0-14 0-026 0-18 0-018 0-007

Tea
Men

Ot 377 (5-24) (3-35) (1-04)
1-2 391 0 02 (0-07) 0.15* (0-08) 0-02 (0-06) 0-12 (0-06) 0-02 (0-02) 0-01 (0-02)
3-4 177 - 0-09 (0-09) 0-13 (0-10) - 0-06 (0-08) 0-01 (0-09) 0-05 (0-02) 0-03 (0-03)
5+ 62 -0-07 (0-13) 0-19 (0-14) -0-02 (0-12) 0-17 (0-13) 0-03 (0-04) 0-03 (0-04)
p Linear

trend§ (-) 0-26 0-18 ( ) 0-39 0-26 0-59 ( ) 0-89
Women

Ot 267 (5-10) (3-16) (1-31)
1-2 224 - 0-03 (0-09) 0-03 (0-09) - 0-04 (0-08) 0-02 (0-08) 0-01 (0-03) 0-02 (0-03)
3-4 70 0-02 (0-13) 0-2 (0-13) 0-01 (0-12) 0-2 (0-13) 0-03 (0-04) 0-04 (0-05)
5+ 28 - 0-15 (0-19) - 0-04 (0-2) - 0-3 (0-17) - 0-15 (0-18) 0-12 (0-07) 0-11 (0-07)
p Linear

trend§ (-) 0-56 0-3 (-) 0-17 0-59 0-056 0-039

tUnadjusted mean absolute values for non-drinkers given in parentheses.
+Adjusted by linear regression for age, age squared, ethnic origin, Quetelet's index, level of education, smoking, saturated fatty acids, sugar, season, and
tea or coffee (beverages introduced as dummy variables). Test for difference between each level of coffee (or tea) intake and non-drinkers: *p <0-05;
**p<0-01.
§Obtained from linear regression with same variables except that coffee and tea were introduced as linear terms retaining their initial (ungrouped) values.
Beverage not being tested was controlled as dummy variable. (-) Denotes inverse association-that is, negative regression coefficient.
IIFor low and high density lipoprotein cholesterol concentrations two women had missing values, leaving 587 for analyses.
Conversion: SI to traditional units-Cholesterol: 1 mmol/l 38-6 mg/100 ml.

Results

Table I shows selected characteristics of the population studied.
Salient features were the ethnic differences in plasma cholesterol
concentrations and the relatively low mean plasma cholesterol con-
centrations and the low intake of saturated fatty acids as compared
with Scandinavian and North American populations, for
example.3 4 16 -18

Consumption of coffee during the 24 hour period of recall was re-
ported by 83% of the men and 88o% of the women (table II). Only 12%
of men and 130° of women drank five cups or more. Tea drinking was
less common: 63% of men and 550/0 of women reported having drunk
tea in the 24 hour period. Coffee drinking was more common among
people born in Israel or Europe than people born in Asia or north
Africa (and was also more common in the educated and was inversely
associated with age). The reverse was true for tea drinking. Intake of
both beverages, but particularly tea, was increased in the winter
months.

Tables III and IV show the association of intake of coffee and tea
with plasma cholesterol and its major lipoprotein constituents, low
density and high density lipoprotein cholesterol. The crude and multi-
variable adjusted mean values of plasma cholesterol concentrations in
men showed a stepwise increment with increasing intake of coffee
(p=0 008 for a linear trend) and was 13% lower in heavy
coffee had adjusted plasma cholesterol and low density lipoprotein
cholesterol concentrations that were 0 56 mmol/l (22 mg/100 ml)
and 0-47 mmol/l (18 mg/100 ml) higher, respectively, than non-
drinkers of coffee (11% and 15% higher than in non-drinkers).
High density lipoprotein cholesterol concentrations were slightly
lower in coffee drinkers (not significant). Almost the entire association
with plasma cholesterol concentrations could be attributed to low
density lipoprotein cholesterol. The ratio of high density lipoprotein
cholesterol concentrations to total cholesterol concentrations adjusted
for covariates was inversely associated with consumption of coffee
(p = 0-008 for a linear trend) and was 13% lower in heavy
coffee drinkers than non-drinkers. Among women adjusted mean
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TABLE iv-Mean plasma cholesterol and low density lipoprotein cholesterol
concentrations in men and women by intake of coffee over 24 hours adjusted
by analysis of covariance for age, ethnic origin, body mass, season, and
consumption of tea (yes, no), saturated fatty acids, and sugar

Total plasma cholesterol Low density lipoprotein cholesterol
(mmol/l) (mmol/l)

No of
cups Men Women Men Women

0 4-98 4-78 3-14 2-85
1-2 5-19 5-11 331 3-15
3-4 5-29 5-16 3-40 3-20
5+ 5 55 5-08 3-62 3-19

Conversion: SI to traditional units-Cholesterol: 1 mmol/l 38-6 mg/100 ml.

plasma cholesterol concentrations were higher by 0 31-0 38 mmol/l
(12-15 mg/100 ml) in coffee drinkers (at the three levels of intake)
than in non-drinkers. In female coffee drinkers grouped together
adjusted cholesterol concentrations were 0-34 mmol/l (13 mg/100 ml)
higher than those in non-drinkers (p =0 007) and mean low density
lipoprotein cholesterol concentrations were 0 30 mmol/l (12 mg/100
ml) higher (p=00008). There was no clear dose response relation.
The test for a linear trend for unadjusted cholesterol and low density
lipoprotein cholesterol concentrations (p < 0-05 for both) became non-
significant on controlling for covariates. Addition of a quadratic
term for coffee did not significantly improve the fit of the regresssion.
High density lipoprotein cholesterol concentrations were mildly but
significantly higher in women who drank coffee (p < 0 01 for a linear
trend). The ratio of high density lipoprotein cholesterol to total
cholesterol concentrations showed no consistent association with
coffee drinking.

Intake of tea was weakly inversely associated with plasma choles-
terol concentrations on univariate analysis (not significant). After
multivariate adjustment plasma cholesterol concentration in the men
was higher by 015 mmol/l (6 mg/100 ml) in tea drinkers than non-
drinkers (p=0-04), mostly in the low density lipoprotein cholesterol
fraction. A test for a linear trend was not significant. Confouding by
intake of coffee may have obscured a weak association of tea with
plasma cholesterol concentrations in men in the univariate analysis.
There was no association of tea drinking with high density lipoprotein
cholesterol concentration. In women there was no significant associa-
tion of tea with total cholesterol or low density lipoprotein cholesterol
concentration. High density lipoprotein cholesterol concentrations
were slightly increased in women tea drinkers (p=0-04 for a linear
trend).
The analyses for both beverages were repeated adjusting for addi-

tional dietary fat and carbohydrate nutrient variables. Findings
remained essentially unchanged.
The association of intake of coffee with plasma cholesterol concen-

trations was examined according to country of birth. In seven of the
eight groups defined by sex and country of origin people who drank
no coffee had the lowest unadjusted mean plasma cholesterol and low
density lipoprotein cholesterol concentrations and those who drank
five or more cups the highest (data not shown). Women born in Israel,
of whom only five did not drink coffee, showed weak and non-signifi-
cant inverse associations between intake of coffee and cholesterol and
low density lipoprotein cholesterol concentrations. Reanalysis
of the data for women in table III after exclusion of those born
in Israel showed a strong and significant linear association of both
plasma cholesterol and low density lipoprotein cholesterol concentra-

BRITISH MEDICAL JOURNAL VOLUME 291 14 SEPTEMBER 1985

tions with intake of coffee (p = 0004 and p = 0009, respectively)
in multiple linear regression. The regression coefficients for men and
women did not differ much within each ethnic group except for
those born in Israel, in whom the coefficients for men were positive
and for women negative. Owing to the relatively small numbers
in some of the groups defined by sex and area of origin data for men
and women were pooled for each area of origin and a term for sex
was added to the multiple regression (table V). Sex pooled data for
those born in Israel should be viewed cautiously. In three of the
four groups defined by area of origin total cholesterol and low density
lipoprotein cholesterol concentrations were considerably higher in
consumers of five or more cups of coffee than in non-drinkers. A test
for a linear trend for low density lipoprotein cholesterol concentrations
was significant at the 005 level for all areas of origin except Israel.
Findings were similar when interaction terms of sex with each control
variable were included in the regression models. The regression slope
coefficients for plasma cholesterol and low density lipoprotein
cholesterol concentrations were largest in men and women born in
north Africa. An overall test for an interaction between ethnic group
and coffee consumption was significant for total plasma cholesterol
concentrations (p <0 05) but not for low density lipoprotein cholesterol
concentrations.

Discussion

In our multiethnic population there appeared to be a substan-
tial association of plasma cholesterol concentration with the re-
ported intake of coffee over 24 hours. The evidence was stronger
in men than in women. The findings were generally positive in
the ethnic groups in both sexes. Apparent ethnic differences in
the strength of the association require confirmation. The ethnic
groups in Israel differ in their dietary intake and probably
in their coffee brewing habits. A linear association was maintained
in men after control for several covariates, including nutrients
that reflect additives to the beverages as well as dietary patterns.
In the smaller sample of women, coffee drinkers had higher ad-
justed mean plasma cholesterol concentrations than non-
drinkers, although a test for a linear trend was not significant
except when those born in Israel were excluded. The association
in both sexes was mostly with the low density lipoprotein
fraction of plasma cholesterol. Adjustment for potential con-
founders had a moderate overall effect on the magnitude and
standard error of the regression coefficients for cholesterol and
low density lipoprotein cholesterol. Adjustment for several
variables (season, intake of fat, and particularly ethnicity)
tended to weaken the association; this was partly offset by other
variables (age, intake of tea, body mass). The relation
with high density lipoprotein cholesterol concentrations was
weakly inverse in men and moderately positive in women (limi-
ted mainly to women born in Asia and north Africa). The ratio of
high density lipoprotein cholesterol to total cholesterol was lower
in male coffee drinkers but not in female. In the larger Tromso
study a linear association with cholesterol concentrations was
evident in both sexes, whereas findings for high density lipo-
protein cholesterol concentrations on adjustment were in-
consistent.'

TABLE v-Plasma cholesterol and low density lipoprotein cholesterol concentrations by intake of coffee expressed as adjusted mean (SE) difference (in mmol/l)
between each category of drinkers and non-drinkers, and adjusted regression coefficients, for subjects born in Israel, Europe, Asia, and north Africa (men and women
grouped together)

Israel Europe Asia North Africa

Low densitv Low densitv Low density Low density
No of cups No of lipoprotein No of lipoprotein No of lipoprotein No of lipoprotein
of coffee subjccts Cholesterol cholesterol subjects Cholesterol cholesterol subjects Cholesterol cholesterol subjects Cholesterol cholesterol

47
0 23 0 20) 0 12 (0 18) 170
0 15 021) 0-15 (0-18) 116
0 22 0 23) 0 17 '0-02' 55

0 003 0 025, 0-012 (0-022)

0 90 0-57

121
0-4' 0I 16) 0-29' (0-14) 178
0-41* (0 17) 0 31' (0 15) 83
0.54** '0 19) 0,50*" (0-17) 23

0 051 (0 026 0-051 (0-024'

0051 0031

48
0 15 (0 11) 0 17 (0-10) 159 0-23 (0 15) 0-25* (0-13)
0 31* (0 15) 0-25 (0 13) 73 0-57** (0 17) 0 46** (0 15)
0-42 (0 23) 0-37 (0 20) 15 0-87** (0 27) 0 49* (0 24)

0 084 (0 033) 0 066 (0 030)

0-012 0 029

0 135 (0 036) 0-096 (0-032)

-0001 0-003

Adjusted bv linear regression for sex, age, age squared, Quetelet's index, lesel of education, smoking, saturated fatty acids, sugar, season, and tea (yes = 1, no = 0) with coffee introduced as durrmy variable. Signifi-
cance of difference betwteen each level of intake of coffee and non-drinkers: *p 005, **p 0-01
+Expressed as mmol cholesterol per cup of coffee
"Obtained from linear regression with same variables except that coffee was introduced as linear term (ungrouped number of cups)

Conver3ion .SI to traditional units-Cholesterol: I mmol 1_ 38 6 mg 100 ml

0 26
1-2 192
3-4 189
5 101
Regression

slope
coefficient
SE)++

p 1 inear
trend,



BRITISH MEDICAL JOURNAL VOLUmE 291 14 SEPTEMBER 1985 703

In the Evans county study an association of low density lipo-
protein cholesterol concentrations with intake of coffee was
apparent only in cigarette smokers.19 In our study there was no
evidence for an interaction between smoking and coffee (data
not shown).
Our data are lacking in that we did not collect information

about the methods of brewing coffee or about the strength of the
coffee. Our impression is that consumption of decaffeinated
coffee was rare and use of percolators was unusual in Israel
during the period of the study. Most coffee was probably pre-
pared as instant coffee, ground coffee to which boiling water was
added, or boiled ground coffee. According to national food
balance sheets, coffee extract was processed from over 40%
of imports of coffee beans.' A standard serving of instant coffee
in Israel comprises 1-8 g, but we have no estimate of the pro-
portion of people who drink instant coffee who use this quantity
for each cup. In this sample from Jerusalem men drank about
60%/ of their coffee with milk and women over 800o. Subjects
born in north Africa and Asia drank a smaller proportion of
their coffee with milk than those born in Israel and Europe
(41% and 43%' v 64%/o and 75%' in men and 56% and 77%/' v
89% and 880/ in women, respectively). We repeated the analyses
including separate terms for coffee with and without added
milk. Associations with cholesterol concentrations did not differ
significantly in the two categories.

Support for an association between coffee and cholesterol
in the Israeli population comes from a small study in Jerusalem.'0
Among 247 men and women aged 25-44 relations of total
cholesterol, low density lipoprotein cholesterol and high density
lipoprotein cholesterol concentrations with intake of coffee on the
previous day were similar to those reported here. In the current
study we controlled for the main known correlates of blood
cholesterol concentrations in our population. Nevertheless, it is
possible that confounding (possibly related to unmeasured
psychobehavioural characteristics or to inadequate control of
dietary determinants deriving from use of a 24 hour recall)
or some other source of bias might underlie the relation.
The overall consistency of our data with the Norwegian study1
and trial2 indicate, however, that these associations apparently
prevail in populations that differ considerably in lifestyle, dietary
intake, blood cholesterol concentrations, and genetic characteris-
tics. Blood cholesterol concentrations are substantially higher in
Tromso'3 and elsewhere in Norway4 than in the Jewish popu-
lation of Jerusalem. National food balance sheets show that the
intake of dietary fat in Norway was 41-4% compared with
32 2% in Israel. Israelis use more foods that contribute complex
carbohydrates and fibre, such as cereals, pulses, fruit, and vege-
tables.6

Several studies have reported an association between coffee and
cholesterol while others have shown no relation. Cross sectional
studies among men and women in Tecumseh and men in Min-
nesota showed positive unadjusted correlations.21 22 In the very
large Kaiser-Permanente study of over 40 000 people an
association was evident in both sexes.23 Among American-
Japanese men in Hawaii intake of caffeine was related to low den-
sity lipoprotein cholesterol concentrations but not to high density
lipoprotein cholesterol concentrations.24 In a study in Australia
serum cholesterol concentrations were associated with estimated
intake of caffeine in women and with caffeinated coffee in men.25
Findings for coffee were positive in smaller studies: in Norway,26
among vegetarians in the United States,27 in a sample of 77 men
in California (where the association was shown to be with
low density lipoprotein cholesterol concentrations and apolipo-
protein B),28 in smokers though not in non-smokers among 361
men and women in Evans county,19 among male survivors of an
acute myocardial infarction in Canada though not among a small
group of controls,29 and among young adults but not elderly
people in Germany.30 No association was evident, however,
in the Framingham study,31 the Western Electric study,32 the
second United States national health and nutrition examination
survey,33 or a study in the Netherlands.34 The conflicting findings
(mainly in the different study populations in the United States),

other than reflecting methodological differences, suggest that
differences in types of coffee or brewing methods could be
important, or that coffee may interact with dietary intake or
other population characteristics, or alternatively may argue
against a causal relation. The trial recently reported from Troms0
supports a causal interpretation at least for black boiled coffee.2
To what extent does 24 hour dietary recall reflect usual

coffee consumption ? This question would be particularly
relevant if the effect of coffee on the increase in cholesterol
concentrations (if causal) were non-acute. Misclassification of
intake of coffee would then probably tend to underestimate the
true association. The Troms0 trial suggests that the response is
incremental over at least four weeks.2 A small study in Jerusalem,
however, showed a stronger association with intake of coffee
reported for the previous day than with usual coffee con-
sumption.20 A subsample (numbering 606) of our population
analysed in the present report was re-examined after a median of
27 months. The correlation of intake of coffee in the two 24
hour periods of recall was over 0-6 in both men and women, while
the corresponding correlations for tea were 0 5 and 0-6. The
correlations for saturated fatty acids and sugar were much lower.
Thus coffee drinking in our population as ascertained by 24 hour
recall was moderately consistent over long periods and almost
certainly more so over several weeks.

Evidence in our study for an association of tea drinking with
total plasma cholesterol concentrations was equivocal in men
and absent in women. After adjustment for coffee drinking and
other covariates a weak relation emerged in men. This could be
a chance finding. There was no evidence for a dose response.
The lack of a positive relation was noted in several
studies.20-2' 29 30 One report, however, showed a linear associa-
tion (with caffeine estimated from intake of tea) in women,
though not in men.25 Few of the studies controlled for the
potential confounding effect of coffee.20 25
The role of caffeine, present in both coffee and tea, in raising

cholesterol concentrations has been questioned. On the basis of a
trial that showed an increase in serum cholesterol concentrations
after subjects used decaffeinated coffee for 14 days,32 and the
apparent lack of a positive association with intake of tea in
several studies, it was suggested that constituents in coffee other
than caffeine may play a part in raising cholesterol concentra-
tions.1 2 Others argue that caffeine is the component responsible.25
The magnitude of the association of coffee and cholesterol

was similar in our study and in Troms0, where about 80% of the
coffee consumed was boiled ground coffee taken strong and black
and where 60% of men and 50% of women drank five or more
cups a day. The amounts consumed in Jerusalem were much
smaller. Information from the national food balance sheets of
Norway and Israel is consistent with these data on coffee con-
sumption.6 The supply of ground coffee was much larger in
Norway than in Israel (19-0 v 4-3 g/day) and supply of coffee
extract about equal (0-7 v 0-8 g/day), while that of tea was larger
in Israel (0-6 v 2-7 g/day). Thus the potential effect of coffee
drinking on serum or plasma cholesterol concentrations in the
population, assuming causality, is lower in Israel than in Scan-
dinavia, although still quite substantial (about 0-13-0-26 mmol/l
(5-10 mg/100 ml) as estimated from our study).

Further trials are needed to establish whether the relation is
causal and to determine the responsible constituent(s). Studies
of coffee consumption and the risk of myocardial infarction,
which could be mediated through an increase in plasma choles-
terol concentrations, have yielded contradictory findings.' 36
Clearly, additional investigation of this issue is indicated.

This study was supported by the United States National Heart,
Lung, and Blood Institute.
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SHORT REPORTS

Topical treatment of recurrent
cutaneous leishmaniasis with
ointment containing paromomycin
and methylbenzethonium chloride

Cutaneous leishmaniasis, a protozoal disease, continues to present
important therapeutic problems and, though usually self limiting, can
cause considerable morbidity. It may result in severe disfigurement.
Recurrent cutaneous leishmaniasis, or leishmaniasis recidivans, is a
rare form of the disease caused by Leishmania tropica (formerly
L tropica minor), and occurs on or near healed leishmaniasis scars
months to years after total or partial resolution of the acute lesion.

Currently, no satisfactory treatment exists for either condition.
The available drugs-the pentavalent antimonials, the diamidines,
amphotericin B, and emetine hydrochloride-are all unpredictable
and unsatisfactory and occasionally cause severe toxicity.' Few studies
have dealt with topical treatment. Recently, local treatment with
chlorpromnazine ointment was successfully used against diffuse
cutaneous leishmaniasis. Topical treatment with imidazole derivatives,
however, was ineffective in cutaneous leishmaniasis in both experi-
mental animals and man.3
During the past few years an effective topical treatment of cutaneous

leishmaniasis has been developed. BALB/c mice with early and
advanced infection with L major LRC-L137 were treated with an
ointment containing 15% paromomycin sulphate and 12% methyl-
benzethonium chloride in white soft paraffin (UK patent number
GB 2117237A). All the mice were completely cured of cutaneous
disease after application of the ointment twice daily for six to 10 days.4
Treatment of lesions in the base of the tail eliminated only the parasites
in those lesions; the internal organs and other, untreated lesions
remained heavily infected.

Case reports

In a preliminary clinical study two patients with recurrent cutaneous
leishmaniasis were treated with an ointment comprising 15% paromomycin
sulphate and 1% methylbenzethonium chloride (supplied by Teva
Pharmaceutical Industries Ltd, Jerusalem) twice daily for 80 days.

c:~~~~~~~~~~~~~~~~~~~~~~~~~~~......,.1'
...................................... :.:. .....................................

a

Effect of treatment on recurrent cutaneous leishmaniasis Case 1 (a) before
treatment; (b) four months after end of treatment; Case 2: (c) before treat-
ment; (d) one month after end of treatment.

Case 1- The patient was a 54 year old woman with a 50 year history of
leishmaniasis who had immigrated from Iraq in 1951. She had three crusted,
ulcerated lesions 1-3 cm in diameter, one on the nose and two on her left
cheek (figure (a)). Before attending our clinic she had been treated un-
successfully with emetine hydrochloride, with severe toxic side effects.

Case 2 The patient was a 58 year old man with recurrent cutaneous
leishmaniasis, which had first developed 47 years previously, also in Iraq.
He had been unsuccessfully treated with various drugs including emetine


