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Abstract
Background—Light-to-moderate alcohol consumption is associated with a reduced risk of
coronary heart disease (CHD). This protective effect of alcohol, however, may be confined to
middle-aged or older individuals. CHD Incidence is low in men younger than 40 and in women
younger than 50 years and for this reason, study cohorts rarely have the power to investigate
effects of alcohol on CHD risk in younger adults. This study examined whether the beneficial
effect of alcohol on CHD depends on age.

Methods and results—A pooled analysis of eight prospective studies from North America and
Europe including 192,067 women and 74,919 men free of cardiovascular diseases, diabetes, and
cancers at baseline. Average daily alcohol intake was assessed at baseline using a food frequency
or diet history questionnaire. An inverse association between alcohol and risk of coronary heart
disease was observed in all age groups: hazard ratios among moderately drinking men (5.0–29.9 g/
day) aged 39–50, 50–59, and 60+ years were 0.58 (95% C.I. 0.36 to 0.93), 0.72 (95% C.I. 0.60–
0.86), and 0.85 (95% C.I. 0.75 to 0.97) compared with abstainers. However, the analyses indicated
a smaller incidence rate difference (IRD) between abstainers and moderate consumers in younger
adults (IRD=45 per 100,000; 90% C.I. 8 to 84), than in middle-aged (IRD=64 per 100,000; 90%
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C.I. 24 to 102) and older adults (IRD=89 per 100,000; 90% C.I. 44 to 140). Similar results were
observed in women.

Conclusions—Alcohol is also associated with a decreased risk of CHD in younger adults;
however, the absolute risk was small compared with middle-aged and older adults.
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The association between alcohol intake and coronary heart disease (CHD) has been
thoroughly investigated over the past decades, both with regard to the amount and type
consumed.1–4 In recent years, the importance of drinking pattern has been considered as
well.5–7 In general, alcohol intake is consistently linked with a lower risk of CHD. Age-
specific incidence rates of CHD vary considerably, being very low in men younger than 40
and in women younger than 50 years.8 For this reason, the statistical power to investigate
effects of alcohol on CHD in younger adults is limited. Most results are obtained from
cohorts consisting of middle-aged and older adults and only few studies have addressed the
effects of alcohol on CHD in younger adults.9;10 In principle, the aetiology of CHD among
younger adults may differ from the aetiology among older individuals; for instance,
relatively more cases of CHD among younger adults may be attributable to genetic
causes.11;12 Hence, alcohol may not necessarily protect against CHD in this age group. We
pooled the data from eight studies to increase sample size, and enable the investigation of
associations between alcohol intake and CHD in subsets of populations defined by age
group.

METHODS
Study population

The analyses were based on data from the Pooling Project on Diet and Coronary Disease.
The inclusion criteria were: A prospective study with at least 150 incident coronary cases,
assessment of usual dietary intake, and a validation study of the diet assessment method.
The following 12 studies met these criteria and agreed to share data: Adventists health study
(AHS),13 Atherosclerosis risk in communities study (ARIC),14 Alpha-tocopherol, beta-
carotene cancer prevention study (ATBC),15 Finnish mobile clinic health examination
(FMC),16 Glostrup population study (GPS),17 Health professionals follow-up study
(HPFS),18 Israeli ischemic heart disease study (IIHD),19 Iowa women’s health study
(IWHS),20 Nurses’ health study (NHS),21 Västerbotten intervention program (VIP),22 and
Women’s health study (WHS).23 The AHS only included non-drinkers, and the FMC and
IIHD studies were excluded from the present analysis due to missing information on alcohol
intake. In addition, IWHS was excluded from main analyses due to self-reported information
on CHD. The eight remaining studies are presented in Table 1. The NHS was divided in two
segments thereby taking advantage of repeated assessments on dietary intake and the long
follow-up period. The two segments are referred to as NHSa (1980–86) and NHSb (1986–
96), respectively. The second segment only comprises women who remained free of CHD
after the first follow-up period, and cases are included in whichever segment they occurred.

Measurements
Average daily alcohol intake was assessed at baseline using a food frequency or diet history
questionnaire inquiring about typical intake of alcoholic beverages. For each beverage,
grams of daily alcohol intake were calculated based on information on amount andfrequency
and the alcohol content of the beverage. Study-specific conversion factors for the alcohol
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content were used. A standard drink contains approximately 10–15 grams of pure alcohol.
The total alcohol intake was given by the sum of the beverage-specific intakes.

The outcome of interest was incident CHD events (both fatal and non-fatal). All eight of the
included studies have used validated methods to define nonfatal and fatal CHD cases.24

Statistical methods
Participants were excluded if they reported energy intakes beyond 3 standard deviations
from the study-specific, log-transformed mean energy intake of the baseline population (1%
of the study population). Persons aged less than 35 years or with a history of cardiovascular
disease, diabetes, or cancers (other than non-melanoma skin cancer) were also excluded.
Participants were followed from baseline to date of CHD-event, date of death or end of
follow-up whichever occurred first. Follow-up periods longer than 10 years (ARIC and
GPS) were truncated to reduce heterogeneity. Individual studies were combined using an
aggregated pooled analysis technique allowing for calculation of a single exposure-effect
estimate while adjusting for study origin.25

The hazard ratios of CHD were ascertained by the Cox proportional hazards regression
model with age as underlying time scale, allowing for delayed entry (left censoring).26

Absolute risks (incidence rates) describing the scale of CHD according to sex, age, and level
of alcohol intake were estimated by means of Poisson regression.27 Absolute risk
differences were calculated and 90% confidence limits were derived by bootstrap estimation
(5,000 replications) with the 5th and 95th percentiles of the distribution as lower and upper
limits.

We performed primary analyses considering the risk of CHD in categories of alcohol
consumption (0, 0.1–4.9, 5.0–14.9, 15.0–29.9, 30.0–59.9, ≥60.0 g/day in women and 0, 0.1–
4.9, 5.0–14.9, 15.0–29.9, 30.0–59.9, 60.0–89.9 ≥90.0 g/day in men) both for each individual
study and for the pooled cohort. The study population was analysed separately in the
following three age groups: 39–49.9 years, 50–59.9 years, and 60+ years. Age was updated
during follow-up and participants were assigned to the appropriate age category; thus each
person could contribute person-time at risk to more than one age category.

Additional analyses exploring the risk of CHD per alcohol increment (1 g/day) were
performed. Alcohol was modelled continuously using second-degree fractional polynomials,
thus allowing for a single turning point (the nadir) in the risk function. Following the results
of Corrao and others,1 a model describing the dose-response relationship of alcohol on CHD
including both a linear and root-squared term of alcohol was applied.

The P-value for the test for trend was obtained by assigning the median value within
categories of alcohol intake, and using this variable as a continuous variable. SAS statistical
package, version 9.1, was used for all analyses.28

We harmonised the variables of the different studies and the following set of potential
confounders was identified based on the method of causal diagrams as suggested by
Greenland and others29: Educational level (< high school, high school, > high school),
smoking (never smokers, ex-smokers, and current smokers of 1–4, 5–14, 15–24, or ≥ 25
cigarettes per day), BMI (< 18.5, 18.5–24.9, 25.0–29.9, and ≥ 30 kg/m2), total energy intake
(kcal/day), and energy-adjusted quintiles of cholesterol, dietary fibre, saturated fat,
monounsaturated fat, polyunsaturated fat intake. Physical activity measures varied across the
cohorts, either measured according to an energy expenditure score of weekly time spent on
various activities during the past year (ARIC, HPFS, NHS, VIP, and WHS) or according to
the intensity of the average weekly physical activity during the past 12 months (ATBC,
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GPS). These measures were harmonized to a 5-level variable from 1 (least active) to 5 (most
active).30–32 In addition, models were stratified by study origin and baseline year to account
for differences in follow-up procedures or questionnaire design as well as period effects.
Information on postmenopausal hormone therapy use was unavailable in VIP; therefore the
main analyses for women did not include adjustment for this factor. Sensitivity analyses
included measures of self-reported history of physician diagnosed elevated cholesterol
(dyslipidemia) and hypertension (yes/no).

Results
Baseline characteristics

Baseline characteristics of participants from the eight included studies are shown in Table 1.
In total, the pooled study population comprised 199,076 women and 79,291 men who
experienced 1424 and 3115 coronary events during 1,428,216 and 604,266 person-years of
follow-up, respectively. Baseline age of participants varied from 35 to 89 years in women
and from 35 to 80 years in men with a mean age of 50.4 and 54.0, respectively. The
proportion of non-drinkers varied substantially between studies from 11.4 % to 53.0 % in
women and from 4.7 % to 45.8 % in men. Median alcohol intakes varied from 4.4to 20.8g/
day in men and from 1.7to 8.9g/day in women.

Table 2 shows characteristics of participants included in the pooled cohort according to
alcohol consumption. Heavier alcohol intake was associated with higher proportions of
smokers, physical inactivity, hypertension, and lower median intakes of fat and fibre, while
a moderate alcohol intake was associated with the highest median cholesterol intake
compared to abstainers and heavy drinkers. In men, a higher frequency of those with low
educational level was observed among participants in the highest alcohol group. Similar
distributions of covariates according to alcohol intake were observed across cohorts.

Alcohol consumption and risk of CHD
Table 3 shows the relative risks (hazard ratios) of CHD by categories of alcohol intake for
each of the studies, and a pooled estimate for women and men, respectively. In women, an
inverse relation between alcohol intake and CHD was found in each individual study except
for Västerbotten Intervention Program. The confidence bounds around risk estimates for this
particular study were very broad, as the reference category included two cases only. In men,
an inverse relation was observed in all studies. In the pooled analysis, we observed a
significantly lower risk of CHD among women with an alcohol intake of up to 60 g/day and
among men with an alcohol intake of up to 90 g/day.

We also performed analyses describing the risk of CHD according to alcohol consumption
modelled as a continuous variable(Figure 1). In both men and women, the reduction in CHD
risk was observed at low to moderate levels of alcohol. The relative risk of CHD was 0.58
(95% CI: 0.49, 0.68) in women and 0.69 (95% CI: 0.62, 0.76) in men with a daily intake of
30 g/day per day, corresponding to around 2–3 drinks. Higher levels of alcohol consumption
were not associated with any discernible additional protection in women, and with only
modest protection in men.

Alcohol consumption and risk of CHD in age strata
We estimated the risks of CHD according to alcohol intake separately for three age groups
(≤50, 50–59, and ≥60 years) (Figure 2). In all age groups, and for both men and women, a
decreased risk of CHD according to alcohol intake was observed; however, with broader
confidence bounds for the youngest age group. The test for interaction between alcohol and
age was not statistically significant in either women (p=0.34) or men (p=0.25). We also
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modelled the risk continuously for the different age groups and observed similar shapesof
the curves (data not shown).

Incidence rates of CHD in women and men according to alcohol intake and age are
displayed in Figure 3. As expected, the incidence of CHD was much lower in the younger
compared to older participants. The incidence rates of CHD among female abstainers in the
three age groups were 11 (95% CI: 1, 109), 41 (95% CI: 1, 400), 103 (95% CI: 9, 1018) per
100,000, respectively. In male abstainers, the incidence rates were 114 (95% CI: 77, 171),
262 (95% CI: 201, 343), and 454 (95% CI: 354, 553) per 100,000 for the three age groups,
respectively. In all age groups, and in both men and women, the incidence rate was lower
among participants with a low to moderate alcohol intake compared with abstainers. In
women, the incidence rate differences between drinking 0 g/day and 5.0–29.9 g/day were 3
(90% CI: −1, 25), 16 (90% CI: 0, 111), and 35 (90% CI: 0, 250). For men, corresponding
incidence rate differences were 45 (90% CI: 8, 84), 64 (90% CI: 24, 102) and 89 (90% CI:
44, 140) per 100,000.

Sensitivity analyses
Heterogeneity between study-specific effects was assessed by including an interaction term
between alcohol and study origin under the null hypothesis of no between-study differences
in the relative risk of CHD by alcohol intake,1;25 with no sign of heterogeneity detected
(p=0.95 in women and p=0.12 in men). In addition, comparing pooled risk estimates after
systematically excluding each study at a time, confirmed that no single study strongly
influenced the pooled estimates.33 Hence, the pooled hazard ratios are considered
appropriate summaries of the study-specific data. Performing a test for interaction between
age (time-scale) and alcohol consumption did not yield violations of the proportional
hazards assumption for either women (p=0.10) or men (p=0.22).

Separate analyses were performed for fatal and non-fatal events to examine whether the
effect of alcohol on CHD differed according to the severity of the outcome. The results of
this analysis did not reveal obvious differences between the two measures of outcome,
although a tendency towards an elevated risk of fatal CHD was observed for the highest
alcohol category in both women and men (data not shown).

To examine the possibility that latent baseline symptoms of CHD might reduce the alcohol
intake, thereby biasing the results, we performed analyses where the first two or four years
after baseline were excluded. This did not attenuate the estimates (data not shown).

Additional analyses for women were also performed to examine if adjustment for
postmenopausal hormone replacement therapy had an impact on results. This involved
excluding participants with unavailable information on this particular covariate (n=9799; 5%
of the study population). In the remaining cohorts, postmenopausal hormone replacement
therapy did not appreciably affect the association between alcohol and risk of CHD. Also,
the inclusion of history of hypertension and dyslipidemia as covariates in the model did not
affect the risk estimates of CHD according to alcohol consumption. Further, an analysis was
performed including the Iowa Women’s Health Study (n=29,801). This inclusion also did
not change the hazard ratios appreciably (data not shown).

A test for interaction between alcohol and smoking was performed to examine whether the
estimates of alcohol’s effect on CHD risk differed according to smoking status. Smoking did
not modify the association between alcohol and CHD in either men (P=0.79) or women
(P=0.14). Additional analyses including non-smokers only were performed separately for
women (n=100,144) and men (n=46,576) for alcohol levels of 0, 0.1–14.9, 15.0–29.9, and
≥30.0 g/day showing similar associations (data not shown).
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Discussion
In this pooled cohort of eight prospective studies, we observed a lower risk of coronary heart
disease among men and women with a light to moderate alcohol intake compared with non-
drinkers, and this finding was consistent across different age groups without significant
variations in dose-response.

The current knowledge on the effect of alcohol on CHD in younger adults is sparse. In a
study based on the Honolulu Heart Program, the authors compared CHD risk according to
conventional risk factors in middle-aged and older men (45–93 years). Compared with non-
drinkers, they observed a lower risk of CHD among drinkers in middle-aged but not among
older participants (75+ years), and concluded accordingly that the relation between alcohol
and CHD weakened with age. The study, however, was limited by the simple categorisation
of alcohol intake into drinkers versus non-drinkers and included men only.10

Several plausible explanations for the lowered risk of CHD among moderate drinkers exist.
Among those explanations, the evidence is probably strongest for a mechanism involving
alcohol increasing high-density lipoprotein (HDL) cholesterol and reducing plasma
fibrinogen levels, thereby reducing platelet aggregability.7;34 The hypothesised J-shaped
relation between alcohol intake and diabetes could also explain some of the benefit from
alcohol intake.35;36 Also, alcohol has an effect on PAI-1 that would tend to reduce
thrombosis.37

Previous studies have suggested that the causes of CHD in younger adults differ from the
mechanisms involved with CHD in older persons. Results from the Honolulu Heart Program
indicated that the effect of hypertension, body mass index (BMI), and cholesterol on CHD
differed according to age. For instance, the relative risk of CHD in hypertensive men
declined from 3.7 in those aged 45–54 years to 1.7 in those aged 75 years or more.
Similarly, associations between BMI and total cholesterol weakened with advancing age.10

The Coronary Artery Risk in Young Adults (CARDIA) study of men and women aged 33–
45 years found that alcohol intake was associated with expected dose-response between
alcohol and HDL cholesterol levels and an inverse relation between alcohol and fibrinogen
levels.9 They also observed an increased risk of coronary calcification with greater alcohol
consumption. Since coronary calcification is a marker of atherosclerosis this result in young
adults is not consistent with the results of the present study.9

Another aspect of alcohol consumption related to age is drinking patterns. Younger adults
may tend to binge-drink more often than older persons, and this may increase their risk of
CHD;5;7;9 however, findings from the CARDIA study mentioned above did not indicate a
protective effect of alcohol intake on coronary calcification in younger adults even after
excluding binge-drinkers.9

Our findings suggest a J-shaped curve in women; but in men, the risk did not increase
significantly at high amounts of alchohol. Biomarkers that mediate the association between
alcohol and decreased risk of CHD, such as high-density lipoprotein and fibrinogen, are
found to explain a larger proportion of the association among men than among women
which may indicate that alcohol has specific effects on such mediators according to sex.7
Other biological explanations for sex-specific associations include differences in alcohol
pharmacokinetics (i.e. processing and elimination of alcohol in the body), which depend
largely on body composition.38;39 However, as the risk curves of this study were modelled
separately for the genders comparisons between the two are not straight forward.

The present study is one of few existing studies focusing on the effects of alcohol on CHD
according to age. Our work was based on a large body of data with thorough measurements
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of alcohol intake and relevant covariates. A strength was the availability of diet data in the
Pooling Project of Diet and Coronary Disease that enabled adjustment for potential dietary
confounders. The size of the study population allowed us to perform subset analyses
exploring the association between alcohol and CHD in strata of younger men and women –
aspects even large individual cohorts do not have the power to address. The findings of the
present study are strengthened by the prospective design, which provided information on the
sequence of events allowing for conclusions on causality – assuming proper confounding
control. Potential confounders of the association between alcohol and CHD were carefully
selected on basis of Directed Acyclic Graphs, ensuring a minimally sufficient set of
covariates. Further, the inclusion criteria of the Pooling Project of Diet and Coronary
Disease enabled adjustment for relevant dietary factors, for which most previous studies did
not control. The pooled analyses included both cohorts and intervention studies from North
America and Europe, and similar effects were observed across the studies. Finally, an
advantage of the Pooling Project is the inclusion of previously unpublished results thereby
reducing the risk of publication bias.

However, several limitations of the study should also be considered. We focused on the
importance of amount of alcohol consumed; however, other aspects of patterns of alcohol
intake may be equally important and were not addressed. Our study only included
information on current alcohol consumption and confounders at baseline. For this reason,
the reference category of abstainers may contain former drinkers who quit because of
existing illness, which could cause a moderate alcohol intake to appear more protective than
it is. Although several studies including only lifelong or long-term abstainers in this
category have confirmed a protective effect of alcohol even among healthy individuals,6;40

the “sick-quitter” hypothesis is relevant in the present context, as older age groups may
include more abstainers who stopped drinking due to illness, e.g. hypertension.

As mentioned above, patterns of alcohol consumption (e.g. choice of alcohol type and
frequency of consumption) may differ considerably with age which we did not account for.
Our findings of protective effects of alcohol on CHD in all examined age-groups may
indicate that neither type of alcohol or frequency of consumption modify the influence of
alcohol on CHD considerably. However, future research based on observational studies
should place emphasis on other measures of alcohol intake such as frequency of alcohol
consumed. Further, cohort studies with information on lifetime alcohol intake or repeated
measurements of alcohol intake and potential confounders could contribute with valuable
insight, as changes in alcohol intake over a given period may be of great importance.
Additional experimental studies are also needed in order to expand the knowledge on
biological mechanisms.

Further, this study only focused on CHD events. Overall effects of alcohol on all-cause
morbidity and mortality must be considered in order to be able to optimize alcohol
guidelines for different age groups of the population. The lower risk of all-cause mortality is
mainly expected to be caused by the effects of alcohol on CHD. In this study, a lower risk of
CHD was observed in all examined age-groups in moderate alcohol consumers compared to
abstainers; however, the absolute risk of CHD was rather low in the youngest age group.
Thus, considering the increasing contribution of CHD to all-cause mortality with age, it is
reasonable to assume that the protective effect of alcohol on all-cause mortality is mostly
pronounced in older age-groups. This issue has been addressed in a few previuos studies
indicating that the protective effect of alcohol consumption on mortality in general is
confined to middle-aged and older individuals.4;41;42 Unfortunately, information on all-
cause mortality was not collected in the database of the Pooling Project on Diet and CHD.
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In summary, this study supports current knowledge that alcohol in moderate amounts
protects against coronary heart disease in both men and women. Our findings further suggest
that this effect is also present in younger age groups. However, younger adults are at low
risk for CHD and the beneficial effects obtained by a moderate alcohol intake may be
negligible compared to the increased risk of for instance traffic accidents and cancer.
Recommendations on alcohol intake among younger adults should consider all-cause
mortality and morbidity.
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Figure 1.
Relative Risk Functions (95% CI) Describing the Dose-response Relation Between Alcohol
Intake and Risk of CHD.
(Analyses were adjusted for year of baseline questionnaire, education, smoking, BMI,
physical activity, total energy intake, polyunsaturated fat, monounsaturated fat, saturated fat,
fibre, and cholesterol intake. The fitted model (S.E.) is reported. The 99-percentile of cases
was 64 g/day in women and 90 g/day in men. The highest alcohol intake with observed
cases was 90 g/day in women and 215 g/day in men.)
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Figure 2.
Sex-and Age-Specific Pooled Hazard Ratios of CHD for Categories of Daily Alcohol Intake.
(Multivariable hazard ratios were adjusted for year of baseline questionnaire, education,
smoking, BMI, physical activity, total energy intake, polyunsaturated fat, monounsaturated
fat, saturated fat, fibre, and cholesterol intake. N indicates number cases for each sex-and
age group.)

Hvidtfeldt et al. Page 12

Circulation. Author manuscript; available in PMC 2011 May 31.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 3.
Incidence Rates of CHD According to Age and Alcohol Intake.
(Analyses were adjusted for year of baseline questionnaire, education, smoking, BMI,
physical activity, total energy intake, polyunsaturated fat, monounsaturated fat, saturated fat,
fibre, and cholesterol intake.)

Hvidtfeldt et al. Page 13

Circulation. Author manuscript; available in PMC 2011 May 31.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hvidtfeldt et al. Page 14

Ta
bl

e 
1

B
as

el
in

e 
C

ha
ra

ct
er

is
tic

s o
f I

nc
lu

de
d 

St
ud

ie
s.

N
o.

 o
f C

H
D

 c
as

es
A

lc
oh

ol
 in

ta
ke

St
ud

y
B

as
el

in
e 

co
ho

rt
*

Y
ea

r 
of

 q
ue

st
io

nn
ai

re
M

ea
n 

ag
e,

 y
ea

rs
(li

m
its

)
Pe

rs
on

-y
ea

rs
 o

f f
ol

lo
w

-u
p

C
H

D
 d

ea
th

s
T

ot
al

 C
H

D
 e

ve
nt

s
M

ed
ia

n†
, g

/d
ay

 (5
th

-9
5th

pe
rc

en
til

e)
A

bs
ta

in
er

s, 
%

A
R

IC

 
M

en
52

17
19

87
–8

9
54

.6
 (4

5–
64

)
45

,6
52

51
26

7
12

.1
 (1

.9
–5

6.
6)

45
.8

 
W

om
en

64
62

19
87

–8
9

53
.9

 (4
5–

64
)

58
,0

19
18

12
2

6.
8 

(1
.5

–3
0.

2)
69

.8

A
TB

C

 
M

en
21

,1
41

19
84

–8
8

57
.3

 (5
0–

69
)

12
1,

81
3

53
4

13
39

13
.7

 (0
.8

–6
2.

3)
10

.2

G
PS

 
M

en
16

58
19

74
–9

5
51

.9
 (3

5–
80

)
14

,3
65

79
10

2
20

.8
 (2

.7
–7

2.
6)

6.
2

 
W

om
en

16
66

19
74

–9
5

51
.5

 (3
5–

80
)

14
,6

05
34

34
8.

9 
(1

.3
–3

5.
1)

18
.0

H
PF

S

 
M

en
41

,7
54

19
86

–8
8

53
.4

 (3
9–

77
)

38
3,

20
6

42
1

12
73

9.
7 

(1
.0

–4
6.

1)
23

.0

N
H

Sa

 
W

om
en

81
,4

15
19

80
–8

2
47

.1
 (3

5–
66

)
51

3,
91

5
97

39
7

5.
6 

(0
.8

–3
5.

0)
31

.4

N
H

Sb

 
W

om
en

61
,7

06
19

86
–8

8
52

.6
 (3

9–
66

)
60

7,
04

9
20

8
69

6
4.

9 
(0

.9
–3

5.
9)

34
.2

V
IP

 
M

en
95

21
19

92
–9

6
49

.1
 (3

9–
70

)
39

,2
30

38
13

4
4.

4 
(0

.2
–1

5.
8)

4.
7

 
W

om
en

10
,5

55
19

92
–9

6
49

.3
 (3

9–
70

)
43

,8
72

4
23

1.
7 

(0
.1

–7
.3

)
11

.4

W
H

S

 
W

om
en

37
,2

72
19

92
–9

5
53

.9
 (3

8–
89

)
19

0,
75

5
10

15
2

3.
7 

(0
.9

–2
8.

4)
40

.0

T
ot

al

 
M

en
79

,2
91

19
74

–9
6

54
.0

 (3
5–

80
)

60
4,

26
6

11
23

31
15

9.
6 

(0
.9

–5
0.

4)
18

.5

 
W

om
en

19
9,

07
6

19
74

–9
6

50
.4

 (3
5–

89
)

1,
42

8,
21

6
37

1
14

24
4.

7 
(0

.8
–3

5.
0)

33
.9

Circulation. Author manuscript; available in PMC 2011 May 31.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hvidtfeldt et al. Page 15
A

R
IC

, A
th

er
os

cl
er

os
is

 R
is

k 
in

 C
om

m
un

iti
es

 S
tu

dy
; A

TB
C

, A
lp

ha
-T

oc
op

he
ro

l B
et

a-
C

ar
ot

on
e 

C
an

ce
r P

re
ve

nt
io

n 
St

ud
y;

 G
PS

, G
lo

st
ru

p 
Po

pu
la

tio
n 

St
ud

y;
 H

PF
S,

 H
ea

lth
 P

ro
fe

ss
io

na
ls

 F
ol

lo
w

-u
p 

St
ud

y;
N

H
Sa

, N
ur

se
s’

 H
ea

lth
 S

tu
dy

 1
98

0–
86

; N
H

Sb
, N

ur
se

s’
 H

ea
lth

 S
tu

dy
 1

98
6–

96
; V

IP
, V

äs
te

rb
ot

te
n 

In
te

rv
en

tio
n 

Pr
og

ra
m

; W
H

S,
 W

om
en

’s
 H

ea
lth

 S
tu

dy

* Sa
m

pl
e 

si
ze

 a
fte

r e
xc

lu
si

on
 o

f p
ar

tic
ip

an
ts

 w
ith

 b
as

el
in

e 
ca

rd
io

va
sc

ul
ar

 d
is

ea
se

s, 
ca

nc
er

s, 
di

ab
et

es
, a

nd
 m

is
si

ng
 in

fo
rm

at
io

n 
on

 a
lc

oh
ol

 in
ta

ke

† M
ed

ia
n 

va
lu

es
 w

er
e 

ca
lc

ul
at

ed
 fo

r d
rin

ke
rs

 o
nl

y

Circulation. Author manuscript; available in PMC 2011 May 31.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hvidtfeldt et al. Page 16

Ta
bl

e 
2

B
as

el
in

e 
C

ha
ra

ct
er

is
tic

s o
f P

oo
le

d 
C

oh
or

t A
cc

or
di

ng
 to

 D
ai

ly
 A

lc
oh

ol
 In

ta
ke

.

A
lc

oh
ol

 in
ta

ke
, g

/d
ay

T
ot

al
N

on
-d

ri
nk

er
s

0.
1–

4.
9

5.
0–

14
.9

15
.0

–2
9.

9
30

.0
–5

9.
9

≥
 6

0.
0

W
om

en

 
N

um
be

r*
19

2,
06

7
65

,1
21

67
,1

87
39

,1
77

12
,2

58
74

18
90

6

 
C

H
D

 e
ve

nt
s

13
65

59
6

39
0

24
1

65
58

15

 
A

ge
, m

ea
n 

(S
D

) y
ea

rs
50

.4
 (7

.6
)

51
.0

 (7
.7

)
49

.8
 (7

.7
)

50
.1

 (7
.5

)
50

.5
 (7

.4
)

51
.1

 (7
.3

)
51

.3
 (7

.2
)

 
Ed

uc
at

io
n,

 lo
w

 (%
)†

82
76

 (4
)

21
86

 (3
)

47
19

 (7
)

93
6 

(2
)

32
2 

(3
)

96
 (1

)
17

 (2
)

 
Sm

ok
er

s (
%

)
44

,5
13

 (2
3)

11
,9

71
 (1

8)
14

,5
47

 (2
2)

10
,4

54
 (2

7)
36

28
 (3

0)
34

26
 (4

6)
48

7 
(5

4)

 
B

M
I, 

m
ea

n 
(S

D
) k

g/
m

2
25

.0
 (1

0.
1)

26
.0

 (5
.3

)
25

.1
 (4

.5
)

24
.0

 (3
.8

)
23

.7
 (3

.6
)

23
.9

 (3
.8

)
24

.4
 (4

.2
)

 
Ph

ys
ic

al
 in

ac
tiv

ity
 (%

)
66

,2
48

 (2
5)

24
,3

82
 (3

7)
21

,8
58

 (3
3)

12
,7

60
 (3

3)
38

59
 (3

1)
29

71
 (4

0)
41

8 
(4

6)

 
D

ie
t, 

m
ed

ia
n 

(5
th

–9
5th

 p
ct

):

 
 

Po
ly

un
sa

tu
ra

te
d 

fa
t‡

 g
/d

ay
5.

4 
(3

.3
–8

.4
)

5.
5 

(3
.4

–8
.6

)
5.

4 
(3

.4
–8

.4
)

5.
4 

(3
.4

–8
.4

)
5.

3 
(3

.2
–8

.3
)

4.
8 

(2
.8

–7
.9

)
4.

0 
(2

.2
–6

.9
)

 
 

M
on

ou
ns

at
. f

at
‡  

g/
da

y
13

.1
 (8

.1
–2

0.
5)

13
.1

 (7
.9

–2
0.

7)
13

.0
 (8

.3
–2

0.
5)

13
.2

 (8
.4

–2
0.

5)
12

.9
 (8

.2
–1

9.
7)

12
.3

 (7
.7

–1
9.

0)
10

.6
 (6

.4
–1

6.
8)

 
 

Sa
tu

ra
te

d 
fa

t ‡
 g

/d
ay

12
.8

 (7
.7

–2
0.

0)
12

.7
 (7

.5
–2

0.
1)

13
.0

 (8
.0

–2
0.

2)
12

.9
 (7

.9
–2

0.
1)

12
.6

 (7
.6

–1
9.

7)
11

.9
 (7

.2
–1

8.
6)

10
.3

 (5
.7

–1
6.

8)

 
 

Fi
br

e‡
 g

/d
ay

15
.4

 (8
.4

–2
5.

7)
15

.7
 (8

.5
–2

6.
7)

15
.9

 (8
.9

–2
6.

1)
15

.0
 (8

.3
–2

4.
4)

14
.2

 (7
.8

–2
3.

1)
12

.2
 (6

.7
–2

0.
4)

10
.3

 (5
.0

–1
8.

9)

 
 

C
ho

le
st

er
ol

‡  
m

g/
da

y
25

4 
(1

39
–4

58
)

25
2 

(1
34

–4
64

)
24

9 
(1

37
–4

51
)

26
4 

(1
48

–4
60

)
26

3 
(1

51
–4

64
)

25
2 

(1
43

–4
43

)
22

2 
(1

21
–3

94
)

 
 

To
ta

l e
ne

rg
y 

kc
al

/d
ay

16
03

 (9
00

–2
62

7)
15

79
 (8

71
–2

63
7)

15
81

 (8
93

–2
58

9)
16

14
 (9

15
–2

60
8)

16
78

 (9
77

–2
68

9)
17

58
 (1

07
0–

27
49

)
20

08
 (1

28
3–

30
50

)

 
H

yp
er

te
ns

io
n 

(%
)

35
,6

37
 (1

9)
13

,5
66

 (2
1)

11
,6

95
 (1

7)
62

71
 (1

6)
21

37
 (1

7)
16

95
 (2

3)
27

3 
(3

0)

 
D

ys
lip

id
em

ia
20

,8
50

 (1
1)

83
89

 (1
3)

65
99

 (1
0)

37
87

 (1
0)

12
17

 (1
0)

73
1 

(1
0)

12
7 

(1
4)

N
on

-d
ri

nk
er

s
0.

1–
4.

9
5.

0–
14

.9
15

.0
–2

9.
9

30
.0

–5
9.

9
60

.0
–8

9.
9

≥
 9

0.
0

M
en

 
N

um
be

r*
74

,7
20

13
,9

04
19

,0
30

20
,5

56
11

,3
75

77
89

15
46

52
0 

(1
)

 
C

H
D

 e
ve

nt
s

29
61

62
3

73
7

75
1

44
9

31
1

59
31

 
A

ge
, m

ea
n 

(S
D

) y
ea

rs
54

.0
 (8

.4
)

54
.4

 (8
.6

)
53

.3
 (8

.7
)

53
.6

 (8
.5

)
54

.6
 (7

.6
)

55
.2

 (7
.6

)
55

.2
 (7

.6
)

55
.8

 (6
.2

)

 
Ed

uc
at

io
n,

 lo
w

 (%
)†

20
,7

73
 (2

8)
25

13
 (1

8)
61

25
 (3

2)
55

80
 (2

7)
35

90
 (3

2)
22

83
 (2

9)
45

0 
(2

9)
23

2 
(4

5)

 
Sm

ok
er

s (
%

)
28

,1
44

 (3
8)

33
38

 (2
4)

60
86

 (3
2)

74
09

 (3
6)

56
88

 (5
0)

42
54

 (5
5)

95
2 

(6
2)

41
7 

(8
0)

 
B

M
I, 

m
ea

n 
(S

D
) k

g/
m

2
25

.8
 (8

.2
)

26
.0

 (3
.8

)
25

.8
 (3

.4
)

25
.7

 (3
.4

)
25

.8
 (3

.4
)

25
.9

 (3
.5

)
26

.1
 (3

.9
)

26
.5

 (4
.1

)

 
Ph

ys
ic

al
 in

ac
tiv

ity
 (%

)
18

,8
50

 (2
5)

37
40

 (2
7)

44
11

 (2
3)

44
89

 (2
2)

29
56

 (2
6)

24
21

 (3
1)

57
2 

(3
7)

26
1 

(8
0)

Circulation. Author manuscript; available in PMC 2011 May 31.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hvidtfeldt et al. Page 17
N

on
-d

ri
nk

er
s

0.
1–

4.
9

5.
0–

14
.9

15
.0

–2
9.

9
30

.0
–5

9.
9

60
.0

–8
9.

9
≥
 9

0.
0

 
D

ie
t, 

m
ed

ia
n 

(5
th

–9
5th

 p
ct

):

 
 

Po
ly

un
sa

tu
ra

te
d 

fa
t‡

 g
/d

ay
5.

4 
(3

.3
–8

.9
)

5.
5 

(3
.3

–9
.0

)
5.

3 
(3

.4
–8

.8
)

5.
4 

(3
.4

–8
.9

)
5.

4 
(3

.2
–9

.0
)

5.
2 

(3
.0

–8
.8

)
4.

6 
(2

.6
–8

.2
)

4.
1 

(2
.2

–7
.8

)

 
 

M
on

ou
ns

at
. f

at
‡  

g/
da

y
12

.8
 (8

.5
–1

6.
8)

12
.9

 (8
.0

–1
7.

3)
12

.8
 (8

.6
–1

6.
8)

12
.9

 (8
.8

–1
6.

8)
12

.9
 (9

.0
–1

6.
6)

12
.4

 (8
.3

–1
6.

3)
11

.3
 (7

.4
–1

5.
4)

10
.5

 (6
.8

–1
5.

5)

 
 

Sa
tu

ra
te

d 
fa

t‡
 g

/d
ay

13
.2

 (7
.5

–2
3.

8)
12

.3
 (6

.9
–2

2.
8)

13
.6

 (7
.7

–2
4.

0)
13

.3
 (7

.7
–2

4.
0)

13
.9

 (7
.8

–2
4.

5)
13

.2
 (7

.4
–2

3.
5)

12
.7

 (6
.5

–2
1.

6)
13

.3
 (6

.5
–2

1.
0)

 
 

Fi
be

r‡
 g

/d
ay

19
.8

 (1
1.

5–
32

.3
)

20
.7

 (1
1.

6–
35

.7
)

21
.0

 (1
2.

7–
33

.5
)

20
.1

 (1
2.

3–
31

.8
)

19
.1

 (1
1.

5–
30

.1
)

17
.0

 (1
0.

1–
27

.4
)

14
.6

 (8
.3

–2
4.

5)
12

.9
 (6

.6
–2

1.
2)

 
 

C
ho

le
st

er
ol

‡  
m

g/
da

y
32

2 
(1

74
–5

73
)

31
5 

(1
61

–5
68

)
30

3 
(1

66
–5

36
)

32
2 

(1
77

–5
66

)
34

9 
(1

93
–6

02
)

34
3 

(1
90

–6
10

)
32

3 
(1

76
–6

06
)

32
4 

(1
67

–5
44

)

 
 

To
ta

l e
ne

rg
y 

kc
al

/d
ay

21
35

(1
14

9–
36

71
)

19
29

(1
04

4–
34

38
)

20
47

(1
12

0–
35

37
)

21
11

(1
17

3–
35

98
)

23
11

(1
27

4–
38

23
)

23
87

(1
34

4–
39

11
)

26
52

(1
51

8–
41

38
)

30
54

(1
57

0–
46

62
)

 
H

yp
er

te
ns

io
n

14
,3

88
 (1

9)
27

59
 (2

0)
32

92
 (1

7)
36

34
 (1

8)
22

46
 (2

0)
19

02
 (2

4)
42

1 
(2

7)
13

4 
(2

6)

 
D

ys
lip

id
em

ia
§

50
76

 (9
)

11
45

 (1
0)

11
14

 (8
)

13
12

 (9
)

72
0 

(1
1)

60
9 

(1
3)

14
7 

(1
7)

29
 (1

6)

* A
fte

r e
xc

lu
si

on
 o

f p
ar

tic
ip

an
ts

 w
ith

 m
is

si
ng

 in
fo

rm
at

io
n 

on
 a

ny
 o

f t
he

 re
le

va
nt

 c
ov

ar
ia

te
s

† D
ef

in
ed

 a
s l

es
s t

ha
n 

hi
gh

 sc
ho

ol
;

‡ En
er

gy
-a

dj
us

te
d;

 n
=t

ot
al

 n
um

be
r o

f c
as

es

§ Th
is

 in
fo

rm
at

io
n 

w
as

 n
ot

 a
va

ila
bl

e 
fo

r A
TB

C

D
iff

er
en

ce
s i

n 
di

st
rib

ut
io

n 
of

 c
ov

ar
ia

te
s a

cr
os

s l
ev

el
s o

f a
lc

oh
ol

 c
on

su
m

pt
io

n 
w

er
e 

te
st

ed
 b

y 
A

N
O

V
A

 (a
ge

, B
M

I)
, K

ru
sk

al
-W

al
lis

 (d
ie

ta
ry

 fa
ct

or
s)

, a
nd

 c
hi

-s
qu

ar
e 

te
st

s (
ed

uc
at

io
n,

 sm
ok

in
g,

 p
hy

si
ca

l
ac

tiv
ity

, h
yp

er
te

ns
io

n,
 a

nd
 d

ys
lip

id
em

ia
). 

A
ll 

te
st

s s
ho

w
ed

 st
at

is
tic

al
ly

 si
gn

ifi
ca

nt
 d

iff
er

en
ce

s (
P 

< 
0.

00
01

)

Circulation. Author manuscript; available in PMC 2011 May 31.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hvidtfeldt et al. Page 18

Ta
bl

e 
3

St
ud

y-
Sp

ec
ifi

c 
an

d 
Po

ol
ed

 H
az

ar
d 

R
at

io
s o

f C
H

D
 fo

r C
at

eg
or

ie
s o

f D
ai

ly
 A

lc
oh

ol
 In

ta
ke

.

H
az

ar
d 

ra
tio

 (9
5%

 C
I)

 b
y 

da
ily

 a
lc

oh
ol

 in
ta

ke
, g

/d
ay

W
om

en
N

on
- d

ri
nk

er
s (

C
H

D
=6

06
)

0.
1–

4.
9 

(C
H

D
=3

97
)

5.
0–

14
.9

 (C
H

D
=2

42
)

15
.0

–2
9.

9 
(C

H
D

=6
5)

30
.0

–5
9.

9 
(C

H
D

=6
0)

≥
 6

0.
0 

(C
H

D
=1

5)
P 

fo
r 

tr
en

d

St
ud

y-
sp

ec
ifi

c
N

 
A

R
IC

64
06

1.
00

 (r
ef

er
en

ce
)

0.
84

 (0
.4

4,
 1

.5
9)

0.
58

 (0
.2

9,
 1

.1
7)

0.
78

 (0
.3

0,
 2

.0
0)

N
A

§
N

A
§

0.
07

38

 
G

PS
15

09
1.

00
 (r

ef
er

en
ce

)
0.

75
 (0

.2
7,

 2
.0

6)
0.

89
 (0

.3
1,

 2
.5

5)
1.

15
 (0

.3
1,

 4
.2

3)
0.

52
 (0

.0
5,

 5
.2

1)
N

A
§

0.
84

18

 
N

H
Sa

79
,4

79
1.

00
 (r

ef
er

en
ce

)
0.

73
 (0

.5
7,

 0
.9

4)
0.

72
 (0

.5
5,

 0
.9

5)
0.

59
 (0

.3
8,

 0
.9

4)
0.

49
 (0

.2
9,

 0
.8

2)
1.

64
 (0

.7
7,

 3
.4

9)
0.

15
48

 
N

H
Sb

60
,0

83
1.

00
 (r

ef
er

en
ce

)
0.

78
 (0

.6
5,

 0
.9

4)
0.

67
 (0

.5
4,

 0
.8

4)
0.

47
 (0

.3
2,

 0
.6

9)
0.

57
 (0

.3
9,

 0
.8

2)
0.

60
 (0

.2
6,

 1
.3

8)
0.

00
03

 
V

IP
97

58
1.

00
 (r

ef
er

en
ce

)
2.

26
 (0

.2
8,

18
.4

7)
2.

17
 (0

.1
2,

38
.6

7)
N

A
§

N
A

§
N

A
§

0.
86

54

 
W

H
S

34
,8

32
1.

00
 (r

ef
er

en
ce

)
1.

02
 (0

.6
9,

 1
.5

0)
0.

81
 (0

.4
9,

 1
.3

5)
0.

37
 (0

.1
1,

 1
.1

9)
0.

58
 (0

.1
8,

 1
.9

0)
1.

32
 (0

.1
8,

 9
.9

5)
0.

17
68

Po
ol

ed

 
A

ge
-a

dj
.*

19
2,

06
7

1.
00

 (r
ef

er
en

ce
)

0.
78

 (0
.6

9,
 0

.8
9)

0.
73

 (0
.6

2,
 0

.8
4)

0.
57

 (0
.4

4,
 0

.7
4)

0.
80

 (0
.6

1,
 1

.0
5)

1.
71

 (1
.0

2,
 2

.8
6)

0.
11

12

 
Sm

ok
in

g-
ad

j.†
19

2,
06

7
1.

00
 (r

ef
er

en
ce

)
0.

75
 (0

.6
5,

 0
.8

5)
0.

62
 (0

.5
3,

 0
.7

2)
0.

47
 (0

.3
6,

 0
.6

1)
0.

52
 (0

.3
9,

 0
.6

8)
1.

02
 (0

.6
1,

 1
.7

0)
<0

.0
00

1

 
M

ul
tiv

ar
ia

bl
e‡

19
2,

06
7

1.
00

 (r
ef

er
en

ce
)

0.
78

 (0
.6

9,
 0

.9
0)

0.
68

 (0
.5

9,
 0

.8
0)

0.
52

 (0
.4

0,
 0

.6
7)

0.
53

 (0
.3

9,
 0

.7
0)

0.
93

 (0
.5

5,
 1

.5
8)

<0
.0

00
1

M
en

N
on

- d
ri

nk
er

s (
C

H
D

=6
23

)
0.

1–
4.

9 
(C

H
D

=7
37

)
5.

0–
14

.9
 (C

H
D

=7
51

)
15

.0
–2

9.
9 

(C
H

D
=4

49
)

30
.0

–5
9.

9 
(C

H
D

=3
11

)
60

.0
–8

9.
9 

(C
H

D
=5

9)
≥

 9
0.

0 
(C

H
D

=3
1)

P 
fo

r 
tr

en
d

St
ud

y-
sp

ec
ifi

c

 
A

R
IC

51
66

1.
00

 (r
ef

er
en

ce
)

1.
16

 (0
.7

8,
 1

.7
1)

1.
29

 (0
.9

3,
 1

.7
9)

0.
87

 (0
.5

7,
 1

.3
2)

0.
73

 (0
.4

4,
 1

.2
2)

0.
74

 (0
.2

7,
 2

.0
4)

1.
40

 (0
.5

6,
 3

.5
4)

0.
44

99

 
A

TB
C

21
,1

19
1.

00
 (r

ef
er

en
ce

)
0.

86
 (0

.7
1,

 1
.0

3)
0.

86
 (0

.7
2,

 1
.0

3)
0.

70
 (0

.5
8,

 0
.8

5)
0.

61
 (0

.4
9,

 0
.7

7)
0.

48
 (0

.3
2,

 0
.7

4)
0.

80
 (0

.5
1,

 1
.2

7)
0.

00
01

 
G

PS
12

94
1.

00
 (r

ef
er

en
ce

)
0.

84
 (0

.3
0,

 2
.3

2)
0.

54
 (0

.2
1,

 1
.3

8)
0.

60
 (0

.2
4,

 1
.5

0)
0.

44
 (0

.1
6,

 1
.1

8)
0.

37
 (0

.0
9,

 1
.5

2)
N

A
§

0.
03

04

 
H

PF
S

38
,6

54
1.

00
 (r

ef
er

en
ce

)
1.

00
 (0

.8
5,

 1
.1

7)
0.

75
 (0

.6
3,

 0
.8

8)
0.

69
 (0

.5
6,

 0
.8

6)
0.

66
 (0

.5
2,

 0
.8

3)
0.

65
 (0

.4
1,

 1
.0

1)
0.

17
 (0

.0
2,

 1
.2

3)
<0

.0
00

1

 
V

IP
84

86
1.

00
 (r

ef
er

en
ce

)
0.

50
 (0

.2
8,

 0
.9

3)
0.

24
 (0

.1
1,

 0
.4

8)
0.

25
 (0

.0
7,

 0
.9

1)
0.

73
 (0

.0
9,

 5
.8

5)
N

A
§

N
A

§
0.

00
9

Po
ol

ed

 
A

ge
-a

dj
.*

74
,7

19
1.

00
 (r

ef
er

en
ce

)
0.

95
 (0

.8
5,

 1
.0

6)
0.

84
 (0

.7
5,

 0
.9

3)
0.

75
 (0

.6
6,

 0
.8

5)
0.

74
 (0

.6
4,

 0
.8

5)
0.

70
 (0

.5
3,

 0
.9

1)
0.

96
 (0

.6
7,

 1
.3

9)
<0

.0
00

1

 
Sm

ok
in

g-
ad

j.†
74

,7
19

1.
00

 (r
ef

er
en

ce
)

0.
94

 (0
.8

4,
 1

.0
5)

0.
81

 (0
.7

2,
 0

.9
0)

0.
71

 (0
.6

3,
 0

.8
1)

0.
66

 (0
.5

8,
 0

.7
6)

0.
60

 (0
.4

6,
 0

.7
9)

0.
81

 (0
.5

7,
 1

.1
8)

<0
.0

00
1

 
M

ul
tiv

ar
ia

bl
e‡

74
,7

19
1.

00
 (r

ef
er

en
ce

)
0.

96
 (0

.8
6,

 1
.0

8)
0.

83
 (0

.7
4,

 0
.9

2)
0.

72
 (0

.6
4,

 0
.8

2)
0.

66
 (0

.5
7,

 0
.7

6)
0.

58
 (0

.4
4,

 0
.7

7)
0.

77
 (0

.5
3,

 1
.1

3)
<0

.0
00

1

A
R

IC
, A

th
er

os
cl

er
os

is
 ri

sk
 in

 C
om

m
un

iti
es

; G
PS

, G
lo

st
ru

p 
po

pu
la

tio
n 

st
ud

y;
 N

H
Sa

/N
H

Sb
, N

ur
se

s’
 H

ea
lth

 S
tu

dy
 1

98
0–

86
/1

98
6–

96
; V

IP
, V

äs
te

rb
ot

te
n 

In
te

rv
en

tio
n 

Pr
og

ra
m

m
e;

 W
H

S,
 W

om
en

’s
 H

ea
lth

St
ud

y

* A
ls

o 
ad

ju
st

ed
 fo

r y
ea

r o
f b

as
el

in
e 

qu
es

tio
nn

ai
re

† A
ls

o 
ad

ju
st

ed
 fo

r a
ge

, y
ea

r o
f b

as
el

in
e 

qu
es

tio
nn

ai
re

Circulation. Author manuscript; available in PMC 2011 May 31.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hvidtfeldt et al. Page 19
‡ M

ul
tiv

ar
ia

bl
e 

ha
za

rd
 ra

tio
s w

er
e 

ad
ju

st
ed

 fo
r a

ge
, y

ea
r o

f b
as

el
in

e 
qu

es
tio

nn
ai

re
, s

m
ok

in
g,

 B
M

I, 
ed

uc
at

io
n,

 p
hy

si
ca

l a
ct

iv
ity

, e
ne

rg
y 

in
ta

ke
, p

ol
yu

ns
at

ur
at

ed
 fa

t, 
m

on
ou

ns
at

ur
at

ed
 fa

t, 
sa

tu
ra

te
d 

fa
t, 

fib
re

,
ch

ol
es

te
ro

l i
nt

ak
e,

 a
nd

 st
ud

y 
or

ig
in

N
A

§ 
in

di
ca

te
s ‘

no
t a

pp
lic

ab
le

’ d
ue

 to
 li

m
ite

d 
nu

m
be

r o
f c

as
es

Circulation. Author manuscript; available in PMC 2011 May 31.


