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original article

a 32-year longitudinal study of alcohol consumption in Swedish 
women: reduced risk of myocardial infarction but increased  
risk of cancer

DOmINIquE HANgE1, JóHANN A. SIgurDSSON2,3, CECIlIA BJörkEluND1, 
VAlTEr SuNDH1 & CAllE BENgTSSON1,†

1Department of Public Health and Community Medicine/Primary Health Care, Sahlgrenska Academy, University of 
Gothenburg, Sweden, 2Department of Public Health and General Practice and the Research Unit in General Practice, 
Norwegian University of Science and Technology (NTNU), Trondheim, Norway, 3Department of Family Medicine, 
University of Iceland, Reykjavík, Iceland

abstract
Objective. To assess associations between the intake of different types of alcoholic beverages and the 32-year incidence  
of myocardial infarction, stroke, diabetes, and cancer, as well as mortality, in a middle-aged female population.  
Design. Prospective study. Setting. gothenburg, Sweden, population about 430 000. Subjects. representative sample of a 
general population of women (1462 in total) aged 38 to 60 years in 1968–1969, followed up to the ages of 70 to 92 years 
in 2000–2001. Main outcome measures. Associations between alcohol intake and later risk of mortality and morbidity from 
myocardial infarction, stroke, diabetes, and cancer, studied longitudinally. Results. During the follow-up period, 185 women 
developed myocardial infarction, 162 developed stroke, 160 women became diabetic, and 345 developed cancer. Women 
who drank beer had a 30% lower risk (hazards ratio (Hr) 0.70, 95% confidence interval (CI) 0.50–0.95) of developing 
myocardial infarcion and almost half the risk (Hr 0.51 CI 0.33–0.80). A significant association between increased risk of 
death from cancer and high spirits consumption was also shown (hazards ratio [Hr] 1.47, CI 1.06–2.05). Conclusions. 
Women with moderate consumption of beer had a reduced risk of developing myocardial infarction. High spirits consumption 
was associated with increased risk of cancer mortality.

Key Words: Alcohol, diabetes mellitus, general practice, longitudinal studies, myocardial infarction, neoplasms, Sweden, women

studies, which show a J-shaped risk consumption 
curve, such that those who consumed one to two 
drinks (beer, wine, or spirit) a day showed the lowest 
risk of death from all causes as well as mortality in 
cardiovascular diseases [4].

As alcohol consumption is closely related to social 
habits, religion, culture, and personal life stories, the 
meaning of and definitions of light, moderate, and 
heavy alcohol intake may differ across countries  
and studies [5]. Therefore, comparisons between 
studies concerning the relationship between alcohol 

introduction

The association between alcohol consumption and 
health has been an issue of much debate during 
recent decades [1]. The relationship between alcohol 
intake and cardiovascular health is complex, involv-
ing both protective and harmful effects [2]. results 
from ecological studies have shown reduced mortal-
ity from cardiovascular diseases (CVD) in countries 
with high alcohol consumption per capita compared 
with countries with low alcohol consumption [3]. 
These results have been confirmed by large cohort 
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consumption and mortality, as well as morbidity, can 
be difficult to interpret. most of the cohort studies 
have originated from countries where daily consump-
tion of alcohol is part of the social culture and where 
one to two drinks a day are called “moderate” drink-
ing. However, in most of the Nordic countries, binge 
drinking or drinking during weekends was the tradi-
tional way to consume alcoholic beverages in the late 
1960s, and daily drinking was unusual or exceptional 
[6]. The alcohol habits in the Nordic countries today 
remind of those in the rest of Europe. Some studies 
among males have shown a higher morbidity and all-
cause mortality among abstainers and high consum-
ers of alcohol, compared with light and moderate 
drinkers [7]. Similar studies among women are fewer 
in number and have not confirmed an association 
between high alcohol consumption and a higher risk 
of mortality. However, studies by rimm [8] and 
Fuchs [9] also showed a protective effect of moderate 
alcohol intake on overall mortality in women, even  
if this survival benefit appeared largely confined to  
women at greater risk for coronary heart disease [10].

Approximately 60% excess risk of stroke was 
observed among heavy drinkers compared with occa-
sional drinkers after adjustment for cardiovascular 
risk factors, but adjustment for hypertension attenu-
ated the relationship among middle-aged men [11]. 
Some results indicated that heavy alcohol consump-
tion increased the relative risk of any stroke while 
light or moderate alcohol consumption seemed to be 
protective against ischaemic stroke [12,13]. It has 
also been observed that moderate alcohol consump-
tion was associated with a decreased incidence of 
diabetes mellitus in both men and women [14].  
A higher consumption of alcohol has been associated 
with an increased risk of breast cancer [15,16].

The multidisciplinary Population Study of Women 
in gothenburg, Sweden has been collecting informa-
tion on women’s drinking habits since 1968–1969, 
and the participants, aged 38–60 years upon entering 
the study, have now been followed up for 32 years 
[17]. The purpose of this paper was to investigate 

alcohol habits as reported in 1968–1969 (at baseline) 
in relation to 32-year overall mortality and to the 
incidence of myocardial infarction, stroke, diabetes, 
and cancer.

Material and methods

The study took place in gothenburg, the second 
largest city in Sweden, with about 430 000 inhabit-
ants in 1968 and situated on the south-west coast of 
Sweden. The initial examination of the population 
sample described in this paper was carried out in 
1968–1969 in gothenburg, when a total of 1462 
women in five age strata between 38 and 60 partici-
pated [18]. Table I shows number of participants in 
different age cohorts and some basic demographic 
data on the women in 1968–1969.

The sampling was based on date of birth, which 
together with the high participation rate (90.1%), 
ensured that the participants were a representative 
cross-section of women from the community in the 
age groups studied [18]. Women who reported hav-
ing CVD (myocardial infarction or stroke), cancer, 
or diabetes at start of the examinations in 1968–1969 
were excluded. The participants were re-examined in 
1974–1975, in 1980–1981, in 1992–93 and, after  
32 years, in 2000–2001. At the follow-up examina-
tions the participation rates were 91%, 83%, 70%, 
and 71%, respectively, among those still alive [19].

Alcohol consumption by women in 1968–1969

Information regarding alcohol habits was obtained at 
baseline using a standardized structured interview 
conducted by a physician. All participants were asked 
to report their intake frequency (not in grams/day or 
drinks/week) of three different types of alcoholic 
drinks, namely, beer, wine, and spirits. Women were 
asked to report the frequency of alcohol intake 
according to the following answer alternatives:

The effect of alcohol intake upon health 
remains a key issue.

regular consumption of, e.g., one glass of  •
wine seems to prevent various diseases  
while excessive consumption may give rise 
to serious disease.
In this study, women with moderate  •
consumption of beer had a reduced risk of 
myocardial infarction over 32 years.
Women who often drank spirits had an  •
increased risk of death from cancer.

Table I. Number of participants in different age cohorts 
and some basic demographic data of the women in  
1968–1969.

Year of birth Age n
Smokers

n
lPA*

n
High triglycerides  
( 1.5 mmol/l)

1930 38 372 173 63 49
1922 46 431 189 82 85
1918 50 398 147 71 85
1914 54 180 69 23 55
1908 60 81 16 26 20

Total 1462 594 265 294

Note: *lPA  low physical activity; less than 4 hours/week.
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 Alcohol consumption in Swedish women  

Never. 0
Earlier, but not during the last 10 years.1. 
Earlier, but not during the last year.2. 
monthly.3. 
Weekly.4. 
Several times a week.5. 
Daily.6. 

For the purpose of this study we derived three 
separate categories of consumption of alcohol, based 
on the various levels (frequency) where:

“Never” included levels 0, 1 and 2.(i) 
“Sometimes” included levels 3 and 4.(ii) 
“regularly” included levels 5 and 6.(iii) 

The relative validity of the questions about alcohol 
was assessed by comparing these data recorded in 
1968–1969 with alcohol intake as reported in a 
24-hour dietary recall interview conducted in 1968–
1969 [18]. The Spearman correlation coefficient 
between the information concerning total alcohol 
intake acquired using the two methods was 0.44. 
This indicated that these questions successfully 
ranked the subjects.

Assessment of potential confounders

Information on hypertension, body mass index 
(BmI), serum triglycerides and cholesterol, medica-
tion, medical history, diet, smoking, and leisure-time 
physical activity was obtained at every examination. 
Hypertension was defined as systolic blood pressure 
 160 mmHg and/or diastolic blood pressure  95 
mmHg at the time of the examination (1968–1969) 
or taking antihypertensive medication. Body weight 
was measured to the nearest 0.1 kg using a balance 
scale. Body height without shoes was measured to 
the nearest 0.5 cm. BmI was calculated as weight/
height2 (kg/m2). Blood samples were drawn in the 
fasting state. lipids were measured in units of mil-
limoles per litre. Chemical analyses were done at the 
Department of Clinical Chemistry at Sahlgrenska 
university Hospital in gothenburg using standard 
routine clinical laboratory procedures.

Smoking was defined as present or recent smok-
ing versus never smoking or giving up smoking more 
than 10 years ago. leisure-time physical activity was 
defined as: “usually spending more than four hours 
a week gardening, running, dancing, playing golf, 
tennis or similar activities, during the last year” 
versus “less than this level of activity”. The measure 
“leisure-time exercise” compared physical activity of 
at least four hours/week with less activity.

Information on marital status, children, total 
income status, and education was obtained by means 
of a questionnaire completed in the initial study in 

1968–1969 to assess socioeconomic status (SES). 
SES was defined according to a five-point scale [20]. 
High SES as defined in the present paper designated 
large-scale employers and officials of high or inter-
mediate rank, intermediate SES to small-scale 
employers, officials of lower rank, and foremen, while 
low SES designated skilled and unskilled workers. 
Higher education was defined as education beyond 
elementary school (elementary schooling was usually 
for six or seven years).

Definition of myocardial infarction and stroke

A woman was defined as having myocardial infarc-
tion, other CVD and/or stroke if the diagnosis had 
been made by a doctor and was classified according 
to the International Classification of Diseases, 
Ninth and Tenth revisions (ICD 9 and 10), diag-
nostic codes ICD 391–448B or I01.0–I79.2, respec-
tively (myocardial infarction, heart failure, other 
cardiovascular diseases, stroke). Women with a 
diagnosed CVD before study began in 1968 were 
excluded.

Verification of diabetes diagnosis

A woman was defined as having diabetes if she was 
on anti-diabetic therapy or if the diagnosis had 
been made by a physician, as well as a fasting 
blood sample of glucose concentration  7 mmol/l 
at the time of examination. Women with diagnosed 
diabetes before the study began in 1968 were 
excluded.

Verification of cancer diagnosis

Data from the Swedish Cancer registry and from 
regional cancer registries from the total 32-year 
period 1968–1969 to 2000–2001 were obtained. 
Each participant was also asked if she had any history 
of neoplastic disease and, if so, she was asked to 
provide details concerning type, localization, and 
treatment. Women with a diagnosed cancer before 
the study began in 1968 were excluded.

A comparison between the 1988 Cancer registry 
and the observations made in the Prospective 
Population Study of Women showed that all but one 
of 103 cases (99%) were registered in the Cancer 
registry and all but one (99%) in the Prospective 
Population Study of Women [17].

Verification of morbidity and mortality

Information concerning morbidity and mortality was 
continuously obtained from local parish registers and 
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supplemented by information from the National 
Central Bureau of Statistics as well as the Swedish 
National Board of Health and Welfare. Thus, infor-
mation was obtained concerning all 461 deaths, 
during the period 1968–1969 to 2000–2001. Infor-
mation on causes of death was obtained from death 
certificates, which were supplemented by studying 
hospital records.

Statistical methods

Cox proportional hazard models assessed the risks 
during the follow-up periods associated with 
different consumption categories at baseline, and 
differences in risk are reported as hazard ratios 
(Hr) with 95% confidence interval (CI). Outcome 
events analysed were total mortality as well as 
mortality and morbidity from myocardial infarc-
tion, stroke, diabetes, and cancer. Alcohol con-
sumption categories as well as all covariates in the 
models were recorded in the baseline examination 
in 1968–1969. The combined two highest alcohol 
drinking levels, “regularly” and “sometimes”, were 
compared with the “never” category to obtain  
the main results. Also, differences between the 
separate consumption categories were tested. All 
models included age as a covariate. Furthermore, 
associations were also tested in larger models that 
besides age also included four other covariates 
selected by an initial stepwise procedure, i.e. trig-
lycerides, BmI, leisure-time physical activity,  
and SES.

The significance level was set at  0.05 (two-sided 
tests). SAS™ software (version 9.2; SAS Institute,  
Cary, NC, uSA) was used for the statistical analyses.

results

Alcohol consumption in 1968–1969

Information on the use of alcohol in the different 
age groups as reported in 1968–1969 is given in 
Table II. No differences were observed in the use of 
wine or spirits between the different age cohorts 
studied.

Table III shows the age-adjusted comparisons of 
level of lifestyle, anthropometric, and physiological 
variables between the group with “never” and the 
group with “sometimes/regularly” levels of intake 
concerning beer, wine, and spirits, respectively, as 
reported at the baseline examination in 1968. There 
were significant differences concerning most vari-
ables, for example BmI and triglycerides, mostly in 
favour of the sometimes/regularly group.

Mortality from selected diseases during 32 years  
of follow-up

During the follow-up period, 1968–2001, there were 
461 deaths (32% of the women examined at base-
line). Of the women who had been free from respec-
tive disease at the beginning of the study period,  
82 died from myocardial infarction, 41 from stroke, 
35 from diabetes, and 162 from cancer. Table IV 
shows the Hrs for total mortality (and mortality 
from myocardial infarction, stroke, diabetes, and 
cancer, respectively), and confidence intervals in the 
age-adjusted model and the multivariate model,  
in women drinking beer, wine, and spirits at least 
sometimes/regularly during the recent year compared 
with women who had never used these beverages or 
at least not during the past year. In the age-adjusted 

Table II. Distribution of alcohol consumption (absolute numbers/percentage), i.e. beer, wine, 
and spirits, reported by sample participants at baseline (1968–1969), across age-groups.1

Alcohol intake2

n/%

Age in 1968–1969 (years)

38 46 50 54 60

Beer:
Never 101/27.2 142/32.9 141/35.5 62/34.4 26/32.1
Sometimes 166/44.6 178/41.3 148/37.3 69/38.3 40/49.4
regularly 105/28.2 111/25.8 108/27.2 49/27.2 15/18.5

Wine:
Never 171/46.1 221/51.3 189/47.7 84/46.7 53/65,4
Sometimes 139/37.5 119/27.6 123/31.1 64/35.6 16/19.8
regularly 61/16.4 91/21.1 84/21.2 32/17.8 12/14.8

Spirits:
Never 277/74.9 328/76.1 282/71.2 139/72.8 64/79.0
Sometimes/regularly 93/26.1 103/23.9 114/28.8 49/27.2 17/21.0

Notes: 1All participants were asked to report their intake frequency of three different types of alcoholic 
drinks, i.e. beer, wine, and spirits. The intakes were divided into: Never (including never, earlier, but 
not during the last 10 years and earlier, but not during the last year), Sometimes (including monthly 
and weekly), and regularly (including several times a week and daily). 2Test of age group difference 
(Chi-square test): beer p  0.01, wine p  0.07, spirit p  0.15.
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model, consumption of beer was associated with 
decreased risk of total mortality and mortality in 
myocardial infarction, and the reduced risk of 
mortality in myocardial infarction remained in the 
multivariate model.

Wine drinkers had less risk of mortality from 
myocardial infarction than women who did not drink 
wine (Hr  0.64, 95% CI 0.41–1.00, p  0.05), 
when analyses were controlled for age.

In the multivariate model, consumption of spirits 
was associated with decreased risk of mortality from 
myocardial infarction but increased risk of mortality 
from cancer.

risk differences were found between women 
who never drank beer and women who drank beer; 
beer drinkers had almost half the risk of mortality 
from myocardial infarction compared with women 
who did not drink beer (Hr  0.44, 95% CI 0.28–
0.68, p  0.001, age-adjusted Hr). Women who 
drank beer sometimes or regularly both had about 
the same risk reduction compared with women who 
never drank beer (Hr  0.51, 95% CI 0.33–0.80, 
p  0.05), in the multivariate model (data not 
shown).

The total mortality risk was significantly lower for 
beer drinkers; Hr  0.78, 22% lower risk than 
women who did not drink beer but did not show any 
differences for wine or spirit drinkers (levels  2). 

When dividing the beer drinkers into two groups, the 
women who drank beer regularly (levels 5 and 6 vs. 
0–2) had about the same risk as women who did not 
drink beer; however, women who sometimes drank 
beer (levels 3 and 4 vs. 0–2) had Hr  0.68, and a 
32 % lower risk of mortality than women who never 
drank beer.

Comparing level 3–4 with all other levels  
yielded a Hr of 0.70, i.e. a 30% lower mortality 
risk.

To examine whether there was any decrease over 
time in the effect of the consumption patterns in 
1968 on mortality during the follow-up period, the 
time was divided into three intervals: 0–18 years, 
18–28, years and 28–32 years, giving a distribution 
of number of deaths of 25%, 45%, and 30%, and 
separate effects were calculated in each. The results 
showed no significant differences in the change of 
effect over time (data not shown).

Morbidity in myocardial infarction, stroke, diabetes, and 
cancer during 32 years of follow-up

During the follow-up period, 185 women developed 
myocardial infarction and 162 developed stroke. 
Also, 160 women became diabetic and 345 developed 
cancer of which 63 women died from breast cancer. 
Table V shows the Hrs for myocardial infarction, 

Table III. Body mass index (BmI), blood lipid levels, smoking frequency, and leisure-time 
physical activity (lTPA)in relation to level of intake of beer, wine, and spirits among women 
who reported never drinking (level 0–2) compared with women who reported drinking 
sometimes or regularly (level  2), at baseline (1968).1

mean for  
non-drinkers/drinkers 95% CI2 p-value

Beer:
BmI (kg/m2) 24.9/23.7 21.50 to 20.69  0.001
Triglycerides (mmol/l) 1.32/1.17 20.21 to 20.07  0.001
Cholesterol (mmol/l) 7.00/6.80 20.27 to 20.02  0.05
Proportion smokers 0.37/0.42 0.97–1.54 n.s.
Proportion physically active3 0.79/0.83 1.02–1.78  0.05

Wine
BmI (kg/m2) 24.6/23.6 21.36 to 20.60  0.001
Triglycerides (mmol/l) 1.28/1.16 20.17 to 20.05  0.001
Cholesterol (mmol/l) 6.93/6.79 20.23 to 20.003 n.s.
Proportion smokers 0.38/0.44 1.01–1.55  0.05
Proportion physical active 0.77/0.86 1.33–2.30  0.001

Spirits
BmI (kg/m2) 24.3/23.3 21.50 to 20.62  0.001
Triglycerides (mmol/l) 1.25/1.15 20.17 to 20.03  0.01
Cholesterol (mmol/l) 6.88/6.81 20.22 to 20.04 n.s.
Proportion smokers 0.35/0.61 2.45–4.01  0.001
Proportion physical active 0.82/0.82 0.71–1.31 n.s.

 Notes: 1Age-adjusted results calculated in regression models (linear or logistic) with age groups as 
nominal covariate. 2CI reported for difference in means for BmI, triglycerides, and cholesterol, and odds 
ratio for smoking and physically active. 3leisure-time exercise comparing physical activity of at least 
four hours/week with less activity.
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stroke, diabetes, and cancer, respectively, in the age-
adjusted model and the multivariate model, in women 
consuming beer, wine, and spirits, at least some-
times/regularly during the past year compared with 
women who had never used these beverages or at 
least not during the past year.

In the age-adjusted model, consumption of beer 
was associated with a decreased risk of myocardial 
infarction and the reduced risk remained in the 
multivariate model. Age-adjusted comparisons showed 
that wine drinkers had less risk of developing 
myocardial infarction and diabetes than women who 
did not drink wine.

In the multivariate model, consumption of spirits 
was associated with decreased risk of diabetes.

The protective effect of beer consumption with 
regard to myocardial infarction also seemed to persist 
over a long period of time. Figure 1 plots the cumu-
lative Hr of morbidity in myocardial infarction 
related to women’s intake of beer during eight to  
32 years of follow-up. As shown in Figure 1, women 

who sometimes drank beer had a constant 30% lower 
risk of developing myocardial infarction during the 
entire follow-up period compared with women who 
did not drink at all.

Table V. risk (as hazard ratio with 95% confidence interval CI within parentheses) of myocardial infarction, stroke, cancer, 
and diabetes during 32 years of follow-up in women in relation to intake of beer, wine and spirits, respectively, reported 
at baseline (1968–1969) as well as test of linear interaction and hazard ratio in the first/last 16 years respectively.

End-point studied

Hazard ratio (CI): 
age-controlled/

multivariate controlled 
(CI age-controlled/CI 

multivariate controlled)

p-value: age-
controlled/multivariate 

controlled

Test of constant 
Hr: linear 

interaction test 
p-value Hr first 16 years Hr last 16 years

Beer:
myocardial infarction 0.61/0.70

(0.44–0.85/0.50–0.97)
 0.05/0.05 0.70

0.76
0.54 (0.31–0.96))
0.63 (0.35–1.13)

0.64 (0.44–0.91)
0.72 (0.50–1.04)

Stroke 0.79/0.84
(0.58–1.08/0.61–1.16)

ns/ns 0.80
0.77

0.42 (0.18–1.01)
0.46 (0.19–1.09)

0.84 (0.61–1.16)
0.90 (0.64–1.25)

Cancer 0.91/0.89
(0.72–1.15/0.70–1.12)

ns/ns 0.40
0.42

0.82 (0.58–1.16)
0.80 (0.57–1–13)

0.96 (0.73–1.26)
0.94 (0.71–1.23)

Diabetes 0.76/1.06
(0.55–1.07/0.75–1.50)

ns/ns 0.40
0.45

0.91 (0.53–1.56)
1.28 (0.74–2.19)

0.72 (0.49–1.04)
0.98 (0.66–1.45)

Wine:
myocardial infarction 0.72/0.83

(0.52–1.00/0.59–1.16)
 0.05/ns 0.13

0.17
0.50 (0.26–0.96)
0.59 (0.30–1.14)

0.81 (0.56–1.16)
0.92 (0.63–1.33)

Stroke 1.01/1.14
(0.75–1.37/0.83–1.57)

ns/ns 0.49
0.49

0.29 (0.09–0.95)
0.33 (0.10–1.09)

1.12 (0.82–1.54)
1.27 (0.91–1.76)

Cancer 1.07/1.01
(0.86–1.34/080–1.28)

ns/ns 0.14
0.14

0.84 (0.59–1.20)
0.80 (0.55–1.14)

1.22 (0.94–1.58)
1.15 (0.88–1.52)

Diabetes 0.65/0.80
(0.46–0.90/0.57–1.12)

 0.05/ns 0.13
0.23

0.64 (0.36–1.14)
0.84 (0.47–1.50)

0.65 (0.45–0.95)
0.79 (0.53–1.16)

Spirits:
myocardial infarction 0.94/1.03

(0.65–1.37/0.71–1.51)
ns/ns 0.73

0.79
1.00 (0.50–1.99)
1.08 (0.54–2.17)

0.93 (0.60–1.42)
1.02 (0.66–1.57)

Stroke 0.97/1.00
(0.69–1.38/0.71–1.44)

ns/ns 0.86
0.86

0.62 (0.19–2.06)
0.65 (0.20–2.16)

1.03 (0.72–1.47)
1.06 (0.74–1.53)

Cancer 1.19/1.10
(0.76–1.88/0.86–1.40)

ns/ns 0.42
0.41

0.97 (0.65–1.47)
0.95 (0.63–1.44)

1.21 (0.90–1.62)
1.19 (0.88–1.59)

Diabetes 0.56/0.65
(0.37–0.87/0.42–1.00)

 0.05/ 0.05 0.25
0.30

0.54 (0.25–1.21)
0.65 (0.29–1.45)

0.57 (0.34–0.94)
0.64 (0.39–1.07)

 Notes: Intake of alcohol sometimes or regularly, during recent years compared with women who had never used these beverages or at
least not during the past year. Age-controlled/multivariate controlled 95% CI within parentheses.
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Figure 1. Cumulative hazard ratio of morbidity in myocardial 
infarction related to women’s intake of beer during eight to 32 
years of follow-up. Women who sometimes drank beer (weekly to 
monthly) had a 30% lower risk of developing myocardial infarction 
that was constant throughout the entire follow-up period, 
compared with women who did not drink at all. Hazard ratio for 
drinking beer, age adjusted, with 95% CI.
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Discussion

The Population Study of Women in gothenburg has 
been ongoing since 1968. In our previous study of 
alcohol consumption in women, we have shown that 
the proportion of women drinking alcohol every day 
increased with regard to wine and spirits during the 
period 1968 to 1993 [21]. The most robust outcome 
of the present study was that women who sometimes 
drank beer had a lower risk of mortality in myocar-
dial infarction, compared with both women never 
drinking beer and women drinking regularly. The 
decreased risk remained over 30 years of follow-up. 
This association between moderate drinking and 
reduced mortality has been observed in earlier 
studies [5,9].

Our study showed no significances for the level 
of cholesterol in relation to level of intake of wine or 
spirits among women who reported never drinking 
compared with women who reported drinking some-
times or regularly. Earlier studies have shown that 
level of triglycerides is more important than choles-
terol, as risk factor for CVDs in women. Another 
outcome of the study was that women who some-
times drank wine had a lower risk of developing dia-
betes compared with the other two groups. An earlier 
meta-analysis of observational studies found a 
J-shaped relationship for both women and men, with 
a risk reduction for the development of diabetes 
among persons with moderate alcohol intake [22].

High alcohol intake is associated with social 
problems, mental illness, somatic disease, and 
reduced length of life both in men and women 
[23,24]. Women who died from alcohol-related dis-
eases in the Population Study of Women in gothen-
burg had reported a high intake of alcohol, further 
supporting the notion that the information obtained 
from the women was valid, as well as supporting the 
deleterious effects of high alcohol consumption also 
in women.

Studies of men have shown that non-consumers 
of alcohol have a less favourable prognosis than sub-
jects drinking moderate amounts [25]. These previ-
ous observations are supported also in women by the 
results from our study, where a tendency for increased 
mortality was found in women who had never drunk 
alcohol (p  0.10). However, this observation needs 
to be confirmed by other studies.

Among the advantages of this study are its cross-
sectional and longitudinal design, the long follow-up, 
i.e. from 1968–1969 to 2000–2001, with exactly the 
same examination protocol, as well as the mainte-
nance of a high level of consistency of contact between 
investigators and study participants during the long 
study period, such that participants to a large extent 
met the same investigators throughout the assessment 

period. Due to the high participation rates at baseline 
as well as in the follow-up studies, the participants 
are known to be representative of women in 
gothenburg for the birth and age groups studied.

The study has also some limitations. Participants 
were asked about frequency of intake of beer, wine, 
and spirits, respectively, and not about alcohol con-
sumption in grams/day or drinks/week. We did not 
ask whether the women were teetotallers or recover-
ing alcoholics. Women who reported the frequency 
of alcohol intake according the “earlier, but not 
during the last ten years” and respectively “earlier, 
but not during the last year” were very few: one 
woman for beer and two women each for wine and 
spirit. They were analysed in the same group as 
women who “never consumed alcohol”. The expo-
sure was measured at only one point in time, at 
baseline. Taking into account the change in alcohol 
consumption during every follow-up during the 32 
years would imply a substantial reduction of the total 
number of women included in the analyses. This 
would influence the possibility to test associations in 
regard to separating between beverage types as well 
as differentiating morbidity and mortality endpoints. 
Another limitation is the problem of mass signifi-
cance as some of the associations shown in the 
present study could be caused by chance. On the 
other hand the significant associations are in a uni-
form direction, which makes the assumptions of true 
associations probable.

Women’s drinking habits might have changed by 
now compared with during the 1960s. At that time, 
as well as today, the literature included statements 
on the protective effects of alcohol use. One question 
is the extent to which the protective effect is directly 
or indirectly related to better health outcome. Sur-
vival and disease patterns may be related to other 
factors, for example diet, rather than being due to 
direct effects of alcohol. low-income households 
had the least healthy diets combined with a prefer-
ence for beer or spirits [26]. A great shift in women’s 
working situation towards work outside the home 
showed an influence on their mood [27] as well as 
their perception of health and position in society. This 
may in turn lead to increased alcohol consumption.

An English study wished to determine the opti-
mal level of alcohol consumption for prevention of 
chronic disease. The conclusion was that the existing 
recommendation from the government on alcohol 
consumption was above this level [28]. It may be that 
the recommended level is too high and possibly 
harmful, and further studies are needed regarding 
the optimal level of alcohol consumption.

It has been reported that low to moderate con-
sumption of alcohol was associated with a reduced 
risk of myocardial infarction in both men and women 
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[29]. The risk of myocardial infarction was partly 
negatively associated with the level of drinking, but 
higher consumption also conferred a lower risk. 
However, when level of alcohol consumption 
increased even further, the risk increased to a level 
twice as high among women as among men [2]. A 
previous report concerning alcohol and dementia 
from the Prospective Study of Women in gothenburg 
showed a protective effect of wine and a reverse albeit 
non-significant trend for beer and spirits [30]. Add-
ing up the results from this present study, the dis-
crepant associations with different endpoints illustrate 
the existing difficulties in considering any plain 
health-promotion recommendations on alcohol 
intake in women.

conclusions

The effect of alcohol intake upon health remains a key 
issue. regular consumption of, e.g., one glass of wine 
seems to be associated with low prevalence of various 
diseases while excessive consumption may give rise to 
serious disease. In this study, women with moderate 
consumption of beer had a reduced risk of myocardial 
infarction over 32 years. However, it is premature to 
recommend that women should drink beer regularly, 
as this protection must be compared with the possible 
disadvantages of alcohol consumption.
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