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In 1983-1985, 1986-1987 and 1992-1993, epidemiological surveys were car-
ried out in Kaunas and in five rural regions among population aged 35-64
years within an international study called CINDI. The aim of the present
work was to compare urban and rural populations by alcohol consumption
patterns in 1992-1993 and to determine the influence of alcohol intake on
nonfatal myocardial infarction (MI) and mortality risks. It was determined
that regular alcohol intake was significantly more common among urban
women as compared with women screened in rural region (85.5% vs. 78.2%).
The proportion of never-drinkers both among men and women samples in
rural regions was significantly higher as compared with Kaunas samples.
However, alcohol consumers, both men and women, in rural regions consu-
med alcohol beverages not only more frequently than did urban population,
but also in larger amounts. The total mortality (RR = 1.5, 95% CI 1.1-2.2)
risk was higher among nondrinking men as compared with those consuming
3-5 drinks a month.
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INTRODUCTION

Many studies have shown a different prevalence of
main risk factors (RFs) of chronic noncommunicab-
le diseases, as well as in mortality and morbidity
rates for those diseases, among rural and urban po-
pulation (1, 2). These findings may be explained
mainly by differences in age structure, socioecono-
mic status, and some other factors. Among the lat-
ter, alcohol consumption is one of the most preva-
lent. Alcohol consumption habits do differ when ur-
ban and rural populations are compared (3, 4). Ma-
ny cases of traumas and accidents, some gastroin-
testinal disorders, cardiovascular and other diseases,
sudden death may be related to chronic alcohol abu-
se. Several large population studies carried out du-
ring the past decade have shown a U- or J-shaped
relation between alcohol intake and mortality for
both men and women throughout adulthood (5-8).
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The aim of our study was to analyze the alcohol
consumption habits among urban population and po-
pulation of five rural regions and to determine the
influence of alcohol intake on acute myocardial in-
farction morbidity and mortality.

METHODS

The data from the international Countrywide Integ-
rated Noncommunicable Diseases Intervention
(CINDI) study conducted in an urban population
(Kaunas) and in populations of five rural regions
(Kaisiadorys, Kretinga, Kupiskis, Joniskis, and Varé-
na) were used in this article. Epidemiological surve-
ys among urban population aged 35-64 were con-
ducted in 1983-1985, 1986-1987, and 1992-1993.
Male and female samples from five rural regions
were screened three times at approximately the sa-
me time periods as in Kaunas.

The data from the survey conducted in 1992-
1993 were used in this work to compare the alcohol
consumption habits in urban and rural population.
During the survey 1,241 persons (612 men and 629
women) aged 35-64 years were screened in Kaunas.
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A total of 1,273 persons (542 men and 731 women)
aged 35-64 years were screened in five rural re-
gions at the same time as in Kaunas.

The CINDI study samples were randomly selec-
ted from the whole Kaunas population aged 35-64
and from the whole populations of the same age in
the rural regions. The samples were stratified by
age and sex so that at least 200 male and 200 fe-
male would be screened in every 10-yr age group.

MI morbidity and mortality from ischemic heart
disease (IHD) in relation to alcohol consumption
habits was only determined in urban population. To
analyze the MI morbidity and mortality among fol-
lowed-up persons, data from the Kaunas IHD regis-
ter were used. All nonfatal MI cases were registe-
red from the beginning of all three surveys until
January 1, 1999, and all death cases were registered
until January 1, 2001. All non-fatal MI cases and
all deaths from IHD were registered and verified
using all possible medical documentation (hospital
discharge records, domiciliary care records of out-
patient departments, necropsy and medicolegal re-
cords).

Alcohol drinking habits were ascertained via qu-
estionnaires. The persons were asked about the ty-
pe of alcohol beverage, frequency of consumption,
and usually consumed amount of alcohol. The usual
amount of alcohol intake was expressed in standard
alcohol units (drinks). One drink was equal to 10
ml of pure alcohol. For different alcohol beverages
this corresponded to 340 ml (beer), 132 ml (wine)
or 42.6 ml (vodka or other strong spirits) (9). Num-
ber of drinks consumed per month was also cal-
culated for every subject according to the usual
frequency and amount of consumed alcohol.
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Other RFs analyzed in this paper were determi-
ned according to generally accepted and standard
epidemiological methods and were classified accor-
ding to the WHO criteria described earlier (10).

The estimates of relative risks (RR) and their
95% confidence intervals (CI) were based on the
Cox proportional hazards model (11). For evalua-
tion of an independent effect of alcohol consump-
tion on the occurrence of IHD, all rates of MI mor-
bidity and mortality from IHD were adjusted by age,
time of screening, and levels of other RFs.

The age structure of the whole Lithuanian popula-
tion aged 35-64 was used as a standard for direct
standardization of analyzed rates and mean values
of parameters (coefficients for every ten-year period
were as follows: 0.353 for 35-44 yrs; 0.351 for 45—
54 yrs; and 0.296 for 55-64 yrs).

The x*and Student statistics were used to analy-
se the relationship between the parameters.

RESULTS

It has been detected that as many as 92.7% of the
screened men in Kaunas population and 91.7% of
men in the rural population were alcohol consu-
mers at the time of screening. The rate of female
alcohol consumers was significantly lower in rural
population as compared with Kaunas population
(78.2% vs. 85.5%, p < 0.001). Only 4.9% of Kau-
nas men and 3.0% of men from rural areas were
ex-drinkers. In the female samples, the proportion
of ex-drinkers was 1.9% in rural population and
3.2% in Kaunas (p > 0.05). The rate of never-drin-
kers both among men and women samples (5.3%
and 19.9%, respectively) in rural region was signifi-
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Fig. 1. Distribution of Kaunas and rural region populations according to the frequency of alcohol consumption
1 — several times a year, 2 — once or several times a month, 3 — several times a week, 4 — once a week, 5 — every day.
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Fig. 2. Alcohol consumption pattern in Kaunas and rural region populations

Vd, vodka; Br, beer; Wn, wine.

cantly higher as compared with Kaunas men and
women samples (2.4% and 11.3%).

The largest part of male drinkers consumed al-
cohol at least once a month (51.9% in Kaunas and
46.3% in rural townships) (Fig. 1), while the largest
part of female drinkers would only consume alcohol
several times a year (79.4% in Kaunas and 67.0%
in rural samples, p < 0.001). The second largest
group by frequency of alcohol consumption among
men was the group consuming alcohol several times
a year (22.4% in Kaunas and 22.7% in rural re-
gion). Among women, significantly more persons in
rural region consumed alcohol several times a month

nas male alcohol consumers
would drink exclusively vodka
(as compared with 16.6%
among rural male drinkers, p <
< 0.001) (Fig. 2), whereas in rural region 45.9% of
drinkers stated that they drank vodka, wine, and
beer with the same frequency (in Kaunas, 28.8%, p
< < 0.001). The largest part of female drinkers in
Kaunas consumed exclusively vodka (31.9%), while
the largest part of rural female drinkers (32.4%)
stated that they consumed vodka, wine, and beer
with the same frequency. The proportion of wine
consumers was significantly higher among the Kau-
nas female sample as compared with females from
rural samples (16.7% vs. 7.3%, p < 0.001). The op-
posite trend was determined when the rate of drin-
kers consuming beer and wine with the same frequ-

Table 1. Distribution (%) of men according to consumed standard amount of alcohol (drinks) per month by age in
Kaunas and rural populations
Age group
Drinks per month
35-44 45-54 55-64 Standardized by age
Kaunas N = 196 N = 191 N =179 N = 566
< 3.0 16.3 24.6* 31.8** 23.8
3.1-5.0 9.7 11.5 14.5 11.8
5.1-10.0 21.9 22.5 27.4 23.7
10.1-20.0 21.9 16.2 10.1%** 16.4
> 20.0 30.1 25.1 16.2%* 243
Rural region N = 126 N = 153 N =211 N = 490
< 3.0 12.7 20.3 28.9%** 20.2
3.1-5.0 12.7 11.8 8.5 11.1
5.1-10.0 12.7 15.0 25.1%** 1724+ ++
10.1-20.0 18.3 10.5 15.2 14.6
> 20.0 43.6+ 424+ ++ 22.3%%* 36.9+++
Statistically significant as compared with the age group 35-44 yrs: * p < 0.05, ** p < 0.01, *** p < 0.001.
+ p < 0.05 ++ p < 001, +++ p < 0.001, for rural vs. Kaunas sample comparisons.
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Table 2. Distribution (%) of women according to consumed standard amount of alcohol (drinks) per month by age
in Kaunas and rural populations
Age group
Drinks per month
35-44 45-54 55-64 Standardized by age
Kaunas N =192 N = 188 N = 155 N = 535
< 05 28.1 28.7 49.0%** 355
0.6-1.0 23.4 239 20.0 22.6
1.1-2.0 31.8 30.3 23.9 28.9
> 2.0 16.7 17 7.1%* 14.0
Rural region N = 189 N = 199 N = 170 N = 558
<05 132+++ 18.0+ 29.5%** +++ 19.7+++
0.6-1.0 18.1 17.6 23.5 19.5
1.1-2.0 37.6 341 28.2 33.6
> 2.0 31.2+++ 30.2++ 18.8***+ + 272+++
Statistically significant as compared with the age group 35-44 yrs: ** p < 0.01, *** p < 0.001.
+ p < 0.05 ++ p < 001, +++ p < 0.001, for rural vs. Kaunas sample comparisons.

ency was analyzed in both groups: 3.7% among Kau-
nas women and 10.2% among rural women, p <
< 0.001.

The corresponding male and female samples from
Kaunas and rural populations were compared by the
amount of alcohol (expressed in drinks) consumed
every month (Tables 1 and 2). The largest part of
men both in Kaunas (24.3%) and in rural region
(36.9%) consumed more than 20 drinks a month.
The second largest part in both male samples was
the group of drinkers consuming less than 3.0 drinks
a month (23.8% in Kaunas and 20.2% in rural po-
pulation). The proportion of men consuming small
amounts of alcohol (< 3.0 drinks per month) incre-
ased with age, and the share of heavy consumers of
alcohol (> 20 drinks) decreased with age.

The largest part, 34.5%, of Kaunas female drin-
kers consumed less than 0.5 drinks a month, where-
as in rural region the largest part (33.6%) of drin-
kers was persons consuming 1.1-2.0 drinks per
month. Significantly more persons in rural
region, as compared with Kaunas (27.2%
vs. 14.0%, p < 0.001), consumed large
amounts of alcohol (> 2.0 drinks a month).
Conversely, small amounts of alcohol were
consumed by 34.5% of women in Kaunas,
versus 19.7% in rural region (p < 0.001).
Like among men, the proportion of women-
consuming small amounts of alcohol (0.5

RR
25

15 M

0.5 M

*
1.52

and 513 died (163 from IHD). Of 2,407 women, 45
fell ill with acute MI and 272 (63 from IHD) died.

In the analysis of the effect of alcohol intake on
IHD morbidity and mortality, the 3-5-drinks-per-
month group of male alcohol consumers and 0.1-1.0-
drinks-per-month group of female alcohol consumers
were used as the reference groups to compare with
other alcohol consumption groups. The risk of total
mortality was 1.5 times higher among male nondrin-
kers as compared with reference group persons (RR
= 1.5,95% CI 1.1-2.2) (Fig. 3). They also had a higher
(by 88%, RR = 1.88, 95% CI 0.9-3.8) risk of acute
MI morbidity. The tendency to a higher risk of IHD
mortality was also determined among nondrinkers as
compared with drinkers of 3-5 drinks per month. A
similar tendency to a risk of IHD mortality and total
mortality, and acute MI morbidity in relation to alco-
hol consumption was also found among women, but
the differences in risk between the groups were not
significant (Fig. 4).

CTotal mortality E@MI morbidity

1.88

0.9 0.96 0.91 o102

and 0.6-1.0 drinks per month) increased 0
with age, and that of consumers of large
amounts of alcohol (= 1.1 drink) decreased.

During the follow-up period, 120 of the
initially surveyed men fell ill with acute MI
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Figure 3. Prognostic impact of alcohol consumption pattern on mor-
bidity of myocardial infarction and mortality among Kaunas men
(multivariate analysis) RR, relative risk
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Fig. 4. Prognostic impact of alcohol consumption pattern on mor-
bidity of myocardial infarction and mortality among Kaunas women

(multivariate analysis) RR, relative risk

DISCUSSION

Using data from the CINDI study, we have compar-
ed the Kaunas population (urban) with populations
of five rural regions by alcohol consumption habits.
Alcohol drinking habits were self-reported and were
ascertained via a special questionnaire. The validity
of self-reported alcohol intake may be questioned,
but no other available method such as sales reports,
collateral information has proved to be more valid
(12). Usually underreporting does take place, espe-
cially among heavy drinkers (13). More than 90%
of screened men both in Kaunas and in rural popu-
lation reported regularly consuming alcohol. The only
difference in alcohol consumption habits between ru-
ral and urban male samples was the higher preva-
lence of never-drinkers in rural population (5.3%
vs. 2.4%). Alcohol drinking was more common
among Kaunas women as compared with women
screened in rural regions (85.5% vs. 78.2%). Al-
most one-fifth of women surveyed in rural region
stated that they were never-drinkers, against 1.3%
among Kaunas women. The data reported by epide-
miological studies, regarding the urban-rural diffe-
rences in alcohol intake pattern are controversial.
Some of the studies reported on a greater prevalen-
ce of regular alcohol intake among rural popula-
tion, whereas other ones showed the opposite trend
(3, 4, 14).

The only manifest difference between rural and
urban male drinkers in our study was the higher
proportion of cases of frequent alcohol drinking (on-
ce or several times a week) among men screened in
rural region (12.1% vs. 6.8%). A similar pattern was
also determined among women: the proportion of
those consuming alcohol beverages several times a
month and once a week was larger in rural area as
compared with Kaunas.

>=2.1

Men and women in rural regions also
consumed alcohol in larger amounts than
those from Kaunas population. The share
of drinkers consuming large amounts of al-
cohol (> 20 drinks a month among men
and > 2 drinks a month among women)
was significantly larger in rural region as
compared with urban population both for
men and women. Another study conducted
in Lithuania in 1994 has showed that strong
alcohol beverages were consumed once a
week or more frequently by 6.9% of rural
women and by 2.6% of urban women, whi-
le two or three times a month by 22.4%
and by 15.4%, respectively (3).

We analyzed the influence of alcohol consump-
tion on end-points (nonfatal acute MI, and morta-
lity from IHD, as well as total mortality) in urban
population. The risk of nonfatal MI was significantly
higher among male nondrinkers as compared with
the reference group (the 3-5-drinks-a-months drin-
kers). Male nondrinkers also had a higher risk of
total mortality as compared with the reference ones
(RR =19, 95% CI 1.1-3.1). A similar tendency
for risk of total mortality and nonfatal MI in rela-
tion to alcohol consumption was also documented
among women. The U-shaped or J-shaped associa-
tion between alcohol intake and total mortality, sa-
me as for mortality from IHD, is supported by ma-
ny population studies (15-18). It has been argued
that the higher mortality among abstinents as com-
pared with moderate drinkers might result from
misreporting of alcohol consumption, confounding or
inclusion of high proportion of ex-drinkers or indi-
viduals with pre-existing diseases among abstainers.
But a cohort study carried out among 8,043 const-
ruction workers aged 25-64 yrs showed a U-sha-
ped association between alcohol consumption and
all-cause mortality even after the exclusion of non-
drinkers with pre-existing disease from the analysis
(19). Similarly, the protective effect of alcohol in-
take on cardiovascular mortality found in a study
performed in the Netherlands persisted after the ex-
clusion of persons with cardiovascular or other ma-
jor diseases at baseline from the analysis (20). Al-
cohol intake in the amount of one to two drinks
per day results in an estimated 20-40% reduction
in cardiovascular events and also is associated with
the lowest all-cause mortality (21, 22). The follow-
ing mechanisms seem to be in place with respect
to the beneficial effect of alcohol on mortality: 1)
in the absence of severe liver impairment, alcohol
consumption raises levels of high-density lipoprotein

2.84
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cholesterol (HDL). HDL removes fatty deposits
from large vessels and thus is associated with a lo-
wer risk of IHD death (23); 2) moderate alcohol
intake favourably affects coagulation profiles, in par-
ticular, through its effects on platelet aggregation
and fibrinolysis (24). An additional protective ef-
fect, according to major cohort studies, has been
attributed to wine, probably due to antioxidant ef-
fects (21). Despite these favorable effects, the cur-
rent evidence is not enough to justify prescribing
alcohol to prevent cardiovascular disease.

CONCLUSIONS

1. The proportion of never-drinkers both among men
and women samples in rural region is significantly
higher as compared with Kaunas samples (5.3% vs.
2.4% and 19.9% vs. 11.3%, respectively).

2. Both male and female alcohol consumers in
rural region consumed alcohol beverages more fre-
quently and in larger amounts as compared with
urban population.

3. The total mortality risk is higher among non-
drinking men as compared to those consuming 3-
5 drinks a month (RR = 1.5).
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KAIMO IR MIESTO GYVENTOJU ALKOHOLIO
VARTOJIMO IPROCIU SKIRTUMAI BEI JU ITAKA
MIRTINGUMUI IR SERGAMUMUI MIOKARDO
INFARKTU

Santrauka.

Straipsnyje pateikiami 35-64 m. amziaus Kauno ir penkiy
Lietuvos kaimiSkyjy rajony centry gyventojy tyrimo duo-
menys, surinkti 1983-1985, 1986-1987 ir 1992-1993 m.,
vykdant tarptauting Létiniy neinfekciniy ligy integruotos
profilaktikos programg (CINDI). Darbo tikslas buvo paly-
ginti kaimo ir miesto gyventojuy alkoholio vartojimo jpro-

¢ius bei jvertinti alkoholio vartojimo jtaka sergamumui
imiu miokardo infarktu (MI) ir mirtingumui dél ivairiy
priezasCiy. Nustatyta, kad tarp miesto motery buvo patiki-
mai daugiau vartojanciy alkoholj negu tarp kaimiSkyjy ra-
jony motery (atitinkamai 85,5 ir 78,2%). Niekada alkoho-
lio nevartojusiy asmeny dalis tiek tarp vyry, tiek tarp mo-
tery buvo patikimai didesne kaimiskyjy rajony atrankose,
palyginti su Kauno atrankomis. Kaimiskyjy rajony alkoholj
vartojantys vyrai ir moterys ji vartojo ne tik dazniau, ne-
gu miesto gyventojai, bet ir didesniais kiekiais. Nevartojan-
¢iy alkoholio vyry bendrojo mirtingumo (RR = 1,5; 95%
PI 1,1-2,2) rizika buvo didesné negu vartojanciy 3-5 stan-
dartinio kiekio vienetus per meénesi.

Raktazodziai: populiaciniai tyrimai, miesto ir kaimo, alko-
holio vartojimas, sergamumas, santykiné rizika, ischeminé
Sirdies liga, miokardo infarktas
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