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1. GENERAL BACKGROUND

1.1 Public health crisis in Russia.

The main reason for the Arkhangelsk study and for this thesis was the alarming public health
situation in post-soviet Russia. Since the collapse of the Soviet Union in 1991, Russian
population has experienced a rapid increase in mortality and a dramatic fall in life expectancy.
In 1992 the difference between life expectancy in Norway and Russia was 12.1 years for men
and 6.5 years for women, in 2002 the gap increased to 18.1 and 9.4 years, respectively (Fig. 1-
2)[1,2].

In the mid-60s the gap between Russia and Western countries was not so large as in the
90s. In 1965 life expectancy was 64.3, 67.5 and 66.8 years for men and 73.4, 74.7, 73.7 years
for women in Russia, France and USA, respectively. In the 80s the gap between Russia and
Western countries increased to about 10 years for men and 6 years for women [3]. In the period
of Gorbachev’s anti-alcohol campaign there was a short rise in life expectancy over a period of
three years (from 1984 to 1987). However, by 1987 the anti-alcohol campaign was abolished,
and life expectancy began gradually to fall.

After the collapse of the USSR, life expectancy fell abruptly: from 63.8 years in 1990 to
57.6 years in 1994 in men, and from 74.4 years in 1990 to 71.2 years in 1994 in women (Fig. 1-
2). Mortality rates have risen rapidly for both sexes and for all ages, except infants. There was
a slight increase in life expectancy in 1995-1998, but from 1999 life expectancy has been
decreasing. In 2002, life expectancy in Russia was 58.4 years for men and 72.1 years for
women (the gap between the genders was 13.7 years, which was the highest in Europe) [1].

Since 1991 Russia has been experiencing a natural population loss due to an excess number
of deaths over the number of births. In the recent years the population loss was 700-800.000
citizens per year (about 0.5 % of the general Russian population).

According to the prognosis of the Goskomstat (Central Statistics Agency of Russia) [1], if
the population loss tempo remains the same, during next 50 years Russia may lose about 1/3 of
its population. Entire regions of Russia are under the threat of depopulation, especially in the
North, Siberia and in the Far East. The considerable annual decline in the population size has
become a matter of great concern in Russia, as it may have serious socioeconomic and
geopolitical consequences. One of the main reasons for the population decline is high
premature mortality of working-age population from cardiovascular/cerebrovascular diseases

and from external reasons (injuries, accidents, poisonings and suicides).



Fig 1.

Life expectancy at birth in Russia and Norway, men.

75 A

70

65 -

Life-expectancy, years

55

Fig 2.

T

56-60 61

T T T T T T T T T T T T T T T T U

995 1996 1997 1998 1889 2000 2001 2002 2003

T
-65 66-70 71-75 76-80 81-85 86-90 1991 1982 1993 1994

Years

Life expectancy at birth in Russia and Norway, women

82 4

80

78

76

74

Life-expectancy, years

72 A

70

T
56-60 61

T T T T T T T T T T T T T T

T
-65 86-70 71-75 76-80 61-85 86-00 1991 1992 1993 1994 1995 1996 1997 1998 19

2000 2001 2002 2003

Years

—e— Russia
Norway

O

11




1.2 Mortality rates

Russia has one of the highest all-cause mortality rates in Europe that is often called
“unprecedented for a country not at war”. Mortality rates increased abruptly in the beginning of
the 90s when the Soviet Union went into decay and the post-soviet period of political and
economical instability started. After a slight decrease in mortality in 1995-98, Russia has
experienced the second rise in mortality from 1999 (Table 1). Mortality in 2003 was almost 1.5
times higher than in 1990 (16.5 and 11.2 per 1000, respectively) [1]. The leading cause of death
was cardiovascular/cerebrovascular diseases (CVD) (Table 1). CVD mortality in Russia is now

more than twice as high as in Norway.

Table 1. Total mortality and mortality from CVD in Russia and Norway (per 1000 citizens) [1,
2].

Russia Norway
Year  Total mortality CVD mortality Total mortality CVD mortality
1997 13.8 7.5 10.1 44
1998 13.6 7.5 10.0 44
1999 14.7 8.1 10.1 43
2000 154 8.5 9.8 4.1
2001 15.6 8.7 9.7 4.0
2002 16.3 9.1 9.8 39
2003 16.5 9.3 9.3 3.6

Although all-cause mortality has increased in Russia in all ages, it is mainly deaths in working
ages (16-59 years) that contributed most to the mortality rise [1]. From 1990 to 1995 mortality
in men and women in working ages increased by approximately 60% and 50%, respectively

(Table 2). The largest increase in mortality was seen in men aged 40-44 years (by 86%).
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Table 2. Total mortality in Russia in 1990, 1995 by age- and sex groups (per 1000 citizens) [1].

1996 1995
Age, years Men Women Men Women
15-19 1.6 0.6 24 0.9
20-24 2.6 0.7 43 1.0
25-19 33 0.8 5.4 1.3
30-34 43 1.1 7.4 1.8
35-39 5.6 1.5 10.0 25
40-44 7.6 2.4 14.1 39
45-49 11.7 3.8 19.3 5.8
50-54 16.1 5.4 27.3 8.5
55-59 23.4 8.6 34.0 11.4
60-64 34.1 13.5 46.1 17.2
65-69 46.5 22.0 60.0 25.9

An enormous increase in CVD mortality happened in Russia in the 90s, especially in men and
women of working ages (Tables 3 and 4). Meanwhile in Norway the same age groups have

experienced a substantial decrease in CVD mortality.

Table 3. CVD mortality in the beginning of 90s in Russia and Norway per 1000 citizens, all
ages [2, 4].

Russia Norway
Men ‘Women Men Women
1987 year 10.8 7.5 54 4.8
1994 year 13.9 8.9 4.6 4.5
Difference 1994/1987 +29% +19% -15% -6%




Table 4. CVD mortality in the beginning of 90s by sex in Russia and Norway per 1000 citizens,
ages 40-44 years for Russia and 40-49 years for Norway [2, 4].

Russia Norway
Men Women Men Women
1987 year 1.92 0.49 0.93 0.23
1994 year 423 1.07 0.67. 0.21
Difference 1994/1987 +120% +118% -28% -9%

Trends in CVD mortality in Russia are more of a puzzle for epidemiologists. CVD mortality
has been changing dramatically from one year to another. CVD deaths tend to be sudden and
occur at younger ages than in western countries. The classical CVD risk factors, such as serum
lipids, identified in the western epidemiological studies appeared to have little predictive value
in Russia [5-9]. Another specific feature of the Russian mortality crisis is a big gender
difference in mortality rates. In 1995, all-cause mortality of men in working ages was four
times higher than that of women, while CVD mortality was almost five times higher in men
than in women [1].

CVD mortality has increased simultaneously with mortality from external causes (injuries,
suicides, alcohol poisonings, homicides and accidents), which is the second most important
cause of death and is five times higher in Russia than in Norway (228,9 and 50.4 per 100.000,
respectively in 2003, 2002) [1, 2]. There is a large sex gap in mortality from external causes
with four times higher mortality in men than in women [3]. According to the Russian reports

on public health many of these deaths are alcohol-related.

1.3 Epidemiological studies in Russia
A few epidemiological studies on CVD risk factors were conducted in Russia in this period. In
the 70s the Russian Lipid Research Clinics study (LRC-study) was started in Moscow and St-
Petersburg. It included participants 40-59 years old at baseline and had 12 years of follow-up
[6, 7]. The LRC-study in Russia was carried out under a government-to-government agreement
between USA and Soviet Union in a joint program on CVD.

The MONICA study (Monitoring of Trends and Determinants in Cardiovascular disease)
started in 1984-85 in Moscow and Novosibirsk and included participants of both sexes aged
35-64 at baseline [8, 9]. Three MONICA surveys were conducted in Russia in three periods,
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namely 1984-86, 1988-89 and 1992-95. In 1998 the MONICA follow-up study was started in
Novosibirsk with a median follow-up duration of 9.5 years.

The Russian Longitudinal Monitoring Survey (RLM-study) was conducted in 1992-2000.
The survey was based on interviews of a national sample of households and included questions
on income, unemployment, alcohol consumption and nutrition [10]. There have also been some
publications based on the Goskomstat data and from the Moscow Center of Demography and
Human Ecology [4, 11-14].

The LRC- and MONICA studies could not explain the excessive cardiovascular mortality
only by the classical risk factors (serum lipids, smoking, blood pressure) [6-9]. The classical
risk factors identified in long-term epidemiological studies in the western countries [15-18]
appeared to be relatively low in the Russian population. Several other explanations for high
CVD mortality in Russia have been suggested. A hypothesis of high alcohol consumption has
been discussed by several authors as one of the main reasons for CVD epidemic in Russia [11,
19-23]. The RLM-study found that alcohol consumption had increased rapidly since the
collapse of the Soviet Union [10]. According to the official data, alcohol consumption in the
mid-90s was 14.5 liters per person per year with 7.5-8.5 liters of this coming from illegal
alcohol production [3]. The peak of alcohol consumption occurred in 1994-95, the years with
the lowest life expectancy in Russia.

Other authors have emphasised the role of psychosocial distress in the society undergoing
transition to marked economy [10, 12, 13, 24]. The public health crisis in Russia took place ina
period with devastating economic decline and enormous growth of individual poverty.
According to the Goskomstat data (Central Statistics Bureau of Russia), in the beginning of
2000 about 41% of the Russian population lived in poverty with incomes less than subsistence
minimum calculated by the Russian government [1]. In 2001, about 28% of the population and
in the beginning of 2003 about 26% of the population had income below the subsistence
minimum [1]. Also unhealthy lifestyle (lack of exercise, poor nutrition, smoking, alcohol
drinking) and decay of health care system have been suggested as possible reasons for high
CVD mortality in Russia [12, 25]. However, although these hypotheses were widely discussed,

there were actually very few attempts to test them in population-based studies.

1.4 CVD risk factors

Although humanity has learned a lot about the causes of CVD, half of all CVD patients in the
world do not have any of the established classical risk factors (hypercholesterolemia, smoking,
hypertension, obesity, and diabetes mellitus) [26]. The epidemic of CVD in Russia is of special
interest for epidemiologists, as the classical CVD risk factors have little predictive value in

Russian population [5-9].
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In our study we decided to investigate both the classical and other CVD risk factors in a
sample of Russian population. On the basis of what is known about CVD mortality in Russia,
we decided to pay special attention to alcohol consumption and psychosocial factors.
Experience from other studies have raised questions about reliability of Russian laboratories
[27], therefore all the laboratory analyses were performed at the Department of Clinical
Chemistry, University Hospital of Tromsg, Norway. It gave us the opportunity to assess serum
markers of cardiovascular risk in Russia by internationally standardized methods with several
levels of quality control. To our knowledge, some of the CVD risk markers that we
investigated have never been measured in population studies in Russia before (apolipoproteins

Al and B; C-reactive protein measured by a highly sensitive method).

Apolipoproteins Al and B100

Apolipoprotein Al (apo Al) is a major protein component of high density lipoprotein particles
(HDL). HDL take up free cholesterol from cell membranes and other lipoproteins and esterify
it through an action of lecithin cholesterol acyliransferase (LCAT) enzyme. Apo Al is
important for the activation of the LCAT enzyme, and thus plays an essential role in the
removal of excess cholesterol from cells [28, 29].

Apolipoprotein B100 (apo B) is a protein component of low density lipoprotein particles
(LDL). Although apo B is also a component of chylomicrons, very low density lipoprotein
particles (VLDL), lipoprotein (a), and metabolic remnants of chylomicrons and VLDL, most of
the circulating apo B is associated with LDL [28, 29]. LDL is major cholesterol-carrying
lipoproteins that transport cholesterol to peripheral cells. Apo B mediates the uptake of LDL by
cells through a specific interaction with the LDL receptor.

Several studies have reported that low apo Al and high apo B levels were better indicators
of atherosclerotic risk than other serum lipids [30-32]. The prospective AMORIS study showed
that apo B and apo B/apo Al ratio were strongly positively associated with increased risk of
fatal myocardial infarction in both sexes [33]. These findings have been supported by other
studies [32, 34]. The INTERHEART study in 52 countries showed an increased risk for
myocardial infarction in persons with raised apoB/apo Al ratio [35]. Some authors have
emphasized the importance of investigating apo Al in populations with low classical risk
profiles [36].

Markers of inflammation

There is a compelling evidence from epidemiological and clinical studies that atherosclerosis is

an inflammatory process. Increased levels of systemic markers of inflammation have been
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shown to predict coronary heart disease, stroke, peripheral vascular disease and sudden cardiac
death [37-42].

Among the systemic markers of inflammation, C-reactive protein (CRP) has been most
extensively described. The main source of CRP production is the liver, but also arterial tissue
produces CRP [38]. CRP has been found directly within atheromatous plaques [43]. CRP is an
endogenous activator of complement and it has been shown to mediate monocyte recruitment
and LDL uptake by macrophages in the atheromatous lesion [28, 43, 44]. High sensitivity
method allows to measure CRP at levels below 10 mg/l (hsCRP) and to reveal low-grade
inflammation during chronic inflammatory process of atherosclerosis [28]. Later, hsCRP was
described as an independent CVD risk factor in the MONICA Augsburg Cohort study, in the
MRFIT study, the Atherosclerosis Risk in Communities study, the Women’s Health study, the
Physician’s Health study, the Cardiovascular Health study and the Rural Health Promotion
project [39, 45-49]. These studies have concluded that hsCRP had an independent predictive
value for CVD along with the classical CVD risk factors such as sex, age, smoking, blood
pressure, diabetes, and dyslipidemia. Some authors even suggested that hsCRP is better
predictor of cardiovascular events than the classical risk factors [49, 50].

Serum albumin is another marker of inflammation that predicts CVD events in healthy
subjects and patients with subclinical atherosclerosis. The Framingham offspring study has
reported that low serum albumin was associated with an increased risk of myocardial infarction
in both sexes [51]. An Austrian study has found that low serum albumin was associated with
cardiovascular outcome and was particularly useful for risk prediction in patients with few

classical risk factors [52].

Socioeconomic and psychosocial factors

Socioeconomic inequalities in health and mortality have been reported in many studies [53-69].
In these studies low socioeconomic status has been defined as low education, low income
and/or low employment status (unemployment, low-skilled work). In the Whitehall study CVD
mortality was 3.6 times higher in men in the lowest social grade compared with the top social
grade [61]. Difference in the classical risk factors failed to explain the social gradient. Low
income was reported as a substantial predictor of mortality in a study from Canada [63]. An
inverse socioeconomic gradient in coronary heart disease morbidity was described in the
Framingham study and the British Regional Heart study [65, 66]. In a Norwegian study, high
income level was negatively correlated with all-cause and CVD mortality rates in Oslo [70].
The Russia LRC-study and the MONICA study found an inverse association between
educational level and all-cause/CVD mortality [71-73].



Low social status is known to be associated with depression and anxiety and the adoption
of unhealthy lifestyles (smoking, alcohol drinking, poor diet and lack of physical activity). In
the INTERHEART study in 52 countries, the psychosocial factors (depression, perceived
stress, stressful life events) were associated with significantly higher risk of myocardial
infarction in both sexes [35, 74]. A positive association between depression, anxiety, sleep
disturbances and nonfatal/fatal CVD have been reported in several prospective studies
[Reviews: 75, 76]. Also life dissatisfaction was found to be positively associated with disease-
and injury mortality [77].

Psychosocial distress is a factor that is difficult to measure. In our study we decided to
concentrate on self-reported low quality of life and symptoms of psychosocial distress such as

self-reported depression, anxiety, and sleeping disorders.

Poverty in childhood

Prof. Forsdahl was the first to suggest that poverty in childhood was a risk factor for CVD in
adult life [78, 79]. Later, Kaplan & Salonen have supported the same hypothesis [80]. Barker
has reported that reduced fetal and infant growth was an important determinant of CVD risk in
adulthood [81]. Russian population has experienced a devastating situation in 1914-40s (first
world war, the October Revolution, civil war, famine, second world war, repressions of the
Stalin’s regime). Many in the generation of 60-80 years old have probably experienced poverty
and malnutrition in childhood, thus having a possible increased vulnerability for CVD
according to Forsdahl-Barker hypothesis. However, this hypothesis cannot be tested directly in

our study, as no information on living conditions in childhood was collected.

Alcohol consumption
Many epidemiological studies have shown a J- or U- shaped association between amount/
frequency of alcohol intake and all-cause mortality [82-84]. A recent meta-analysis of data
from 29 cohort studies confirmed the J-shaped association [85]. Another meta-analysis has
shown a decreased risk of CVD in moderate drinkers, and increased risk in heavy drinkers [86].
However, some studies have reported rather different results. For example, a study of
White et al. reported a direct dose-response relation between alcohol consumption and risk of
death in women aged 16-44 and in men aged 16-34, and an U-shaped relation at older ages
[87]. Also the NHANES 1 study reported a significant linear association between alcohol
consumption and all-cause mortality for women and men less than 60 years of age, and a non-
significant U-shaped association for the older ones [88]. The US National Alcohol Survey

demonstrated the well-known J-shaped association between all-cause mortality and amount of



alcohol consumption [89]. But at the same time, light and moderate drinkers in this study had
higher mortality risks if they reported heavy drinking occasions (8 drinks on one occasion or
getting drunk at least monthly). The results of these studies have brought criticism about the U-
shaped association between alcohol intake and mortality.

There is emerging evidence that the pattern of alcohol drinking may have a profound
influence on mortality risk. Cohort studies from Sweden and Norway have shown an increased
risk of death from cardiovascular diseases in heavy drinkers with especially increased risk of
sudden coronary death [90, 91]. A study from Canada has demonstrated an increased risk of
CVD in binge drinkers of both sexes [92]. The MONICA study in Finland has also shown that
binge alcohol drinking (6 or more drinks at one occasion) was associated with higher all-cause
mortality and higher mortality from ischemic heart disease [93]. The Kuopio Ischemic Heart
Disease Risk Factor study found the highest atherosclerosis progression in men who consumed
a whole bottle of vodka or more in one session [94]. The same study demonstrated that binge
beer drinking was associated with progression of atherosclerosis and increased risk of fatal
myocardial infarction [94, 95].

Binge alcohol drinking is the pattern of alcohol consumption historically common in
Russia, especially among men [22, 96, 97]. A study in Moscow found increased number of
CVD deaths on Saturdays, Sundays and Mondays compared with others weekdays. Such daily
variations in CVD mortality could not be explained by the classical risk factors, more likely
they reflected the consequences of binge drinking at weekends [98].

However, the debate on the role of alcohol in the Russian mortality crisis continues. Some
researchers point out the absence of direct evidence that alcohol is the main reason for high
CVD mortality in Russia [99]. Results of the MONICA study in Novosibirsk did not entirely
support the hypothesis about the major contribution of binge alcohol drinking to the CVD
mortality fluctuations [97]. No significant association between binge drinking and CVD
mortality was found in this study; only a small group of frequent heavy drinkers had
significantly raised risks of CVD death [100].

In our study we decided to investigate biological and social effects of alcohol intake in a
sample of Russian population taking into account drinking pattern. Our data include not only
self-reported alcohol intake, but also the Alcohol Use Disorders Identification Test (AUDIT)
and measurement of gamma-glutamyliransferase (GGT) - a serum marker of alcohol

consumption.
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2. AIMS OF THE THESIS

e To investigate the distribution of the classical cardiovascular risk factors (blood lipids,
smoking, blood pressure) in a sample of Russian population. To evaluate CVD risk

using different risk scores.
e To study the distribution of other than classical CVD risk factors (markers of
inflammation, apolipoproteins) and their association with alcohol variables and lifestyle

factors.

e To investigate psychosocial factors and their associations with socioeconomic and

lifestyle variables

e To assess the level of alcohol consumption, the prevalence of alcohol use disorders and

their association with health variables

e To conduct a follow-up study and to analyze the results.
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3. METHODS

3.1 Study area and background population

The study was carried out in Arkhangelsk - the capital of the Arkhangelsk region, which is the
largest region in the European part of Russia. The White Sea and the Barents Sea border the
region in the North. The climate is subarctic with long and cold winters that last up to 250 days
a year. Average temperature ranges from about +15 °C in July to —17 °C in January. Because of
difficult climate conditions and long distances, the population is settled mainly along rivers,
railways and on the seashore. The most important industries in the region are fishing and
forestry. The total population of the region was 1.44 million in 2000. Over one million lived in
cities and towns. The main city, Arkhangelsk has a history dating back almost 400 years. In
1999 the population of Arkhangelsk city was 170,000 men and 197,000 women (0.3 percent of
the general Russian population in 1999) [101].

Fig 3. Map of Arkhangelsk and the Barents area.
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The whole Russian Federation has more than 100 European and Asiatic nationalities. The
population of the Arkhangelsk region (as well as the population of the whole Russia) is mainly
of Russian nationality. Many small nationalities are not represented in the Arkhangelsk region
(Table 5).

Table 5. Ethnic distribution in Russia and in the Arkhangelsk region [1].

Ethnic distribution, %: Russia Arkhangelsk region
Russians 81.5 92.1
Ukrainians 3.0 34
Tatars 3.8 03
Other nationalities 11.7 4.2

However, we believe that the population of the Arkhangelsk region is fairly representative for
at least the European part of Russia. The age distribution in the region is the same as in the
entire Russia (Paper III, IV). Total mortality and CVD mortality in the Arkhangelsk region
population are almost similar to that of the entire Russia (Table 6).

Table 6. Total and cardiovascular mortality and life expectancy at birth [1].

Russia Arkhangelsk region
Total mortality in 2000 15.4 per 1,000 15.1 per 1,000
CVD mortality in 2000 8.5 per 1,000 8.3 per 1,000
Life expectancy in 1999 59.9 (men) 60.0 years (men)
72.4 (women) 73.0 years (women)

Arkhangelsk city: 60.0 years (men) and 72 years (women)
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3.2 Recruitment of participants

No population register was available for medical research in Arkhangelsk; therefore we had to
find other methods of establishing the study population. Primary medicine, as it is in western
countries, are non-existent in Russia. All types of patients get their medical service at
outpatient clinics (polyclinics). The polyclinics are responsible for two types of patients: 1)
those who are ill and need to see a doctor, and 2) those who have to see a doctor for their
“compulsory annual medical examination”. The polyclinics provide medical aid to the general
Russian population according to territorial and occupational principles: each clinic is
responsible for a defined numbers of companies, industrial units, etc. (occupational principles),
and a certain region of the town (territorial principles). The outpatient clinics have a kind of
register for the population they are serving.

We established our study centre at one of the largest polyclinics in Arkhangelsk (Semashko
polyclinic). It made it possible to provide a certain quality of investigation with minimum of
missing data. Altogether four nurses and two doctors were responsible for the daily
registration, examination and blood testing.

Participants were consecutively recruited from the group of citizens who came for their
“annual compulsory medical examination”. This group had no fixed appointment at the clinic.
They might attend between 08.00 and 12.00 at certain days during the week, and within a year
since last examination. The daily number of attendees fluctuated between 2-4 and 30 subjects.
As a part of a routine, they reported at a certain office where they were registered. At this
situation they were informed about the project and asked to participate in the study. At the end
of the project we established that about 1% of those invited (n=40) had refused to participate,
the main reason for this was lack of time.

From the beginning of the study we decided to recruit about 4000 persons and to have age
and sex groups approximately of the same size. During the study we had a constant control
over the number of participants in each age group. We stopped to recruit participants in age
groups when they were “filled up”, and continued with the other age groups.

Some of the working entities and study places were actively contacted at the end of the
study and told that their staff/employees could attend for the annual medical examination
within the next weeks or months. Those “invited” subjects were not informed about our project

until they attended the clinic.
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3.3 Ethics

At the time of the study there was no Centralized Ethical Committee in Russia and no Ethical
Committee in the Arkhangelsk region. The Regional Ethical Committee, Norway, approved the
study. Informed consent of all participants was verbally obtained.

3.4 Study population
Altogether 1968 men and 1737 women aged 18 years and older took part in the study. The

mean age was 41.8 years for men and 44.2 years for women.

Fig 4. Participants in the Arkhangelsk study 2000.

n=4129  were invited to participate

n=40 refused to participate

n=4089 agreed to participate

n =43 did not return the questionnaire

n=15 did not give blood

S

n=3 missing serum in Tromse

v
n=4038 total number of participants
n=23705 number of participants aged 18 years and older*

*Participants younger than 18 years were excluded from further analysis
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3.5 Examination

Survey procedures

The same four-stage survey procedure was followed for each participant. At the first stage,
participants were informed about the study and invited to participate. Those who agreed to
participate were registered as study participants (in a special journal) and given their personal
participant number. A trained nurse performed anthropometrical measurements: height, weight,
waist-hips circumference. Weight was measured by an electronic device with participant

without clothes and shoes.

Questionnaire

At the second stage, each participant was followed to a separate room, where he/she filled ina
questionnaire (Appendix I). The questionnaire was in Russian language and consisted of 111
questions (six pages). Questionnaires from the Tromse study, the Finnmark and Svalbard
studies had been used for the development of the questionnaire. An English version of the
questionnaire had been first developed, then translated to Russian and re-translated again to
English by two different translators for quality control purpose. A trained nurse was present in
the room where participants filled in the questionnaire. She assisted participants if there were
some difficulties in understanding the questions. At the end, each participant returned the

questionnaire to her, and she checked if all questions were completed.

Blood pressure, heart rate

At the third stage, each participant was invited to another room, where blood pressure and heart
rate were measured. There were no other activities in the room during the measurement. Blood
pressure and heart rate were measured three times at intervals of two minutes on the right upper
arm in a sitting position using an electronic automatic device (DINAMAP-R, Criticon, Tampa,
Florida). A trained nurse performed all the measurements and registered blood pressure and
heart rate.

Blood samples

At the fourth stage, each participant was invited to a special room for venepuncture. We did not
demand to obtain only fasting blood samples, however the majority of participants was
probably fasting, as it is required for annual medical examination. Blood samples (25ml) were
obtained from the cubital vein and centrifuged within 15-25 minutes at the Semashko
polyclinic laboratory. Specially trained nurses were responsible for venepuncture. GGT and

lipids were analyzed at the Semashko clinic laboratory the same day. The rest of serum (four
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glasses of serum for each patient) and one glass of full blood were frozen down to -20 °C.
Serum was stored at -20°C for 3-4 weeks and then transported to Tromse in boxes containing
freezing elements by a 5-hour flight.

All laboratory measurements that were used for this thesis were performed at the
Department of Clinical Chemistry, University hospital in Tromse. The results from the

laboratory in Arkhangelsk were used for quick answers to the participants.

Laboratory analyses

Serum total cholesterol was determined by an enzymatic colorimetric method (cholesterol
esterase, cholesterol oxidase). Analytic coefficient of variation (CV) was 5%. HDL cholesterol
was determined by an enzymatic colorimetric test (PEG cholesterol esterase, PEG cholesterol
oxidase). CV was 3%. Triglycerides were measured by an enzymatic colorimetric test
(lipoprotein lipase, glycerokinase, glycerolfosfat oxidase). CV was 2%. Analyses of total
cholesterol, HDL cholesterol and triglycerides were performed in a Hitachi 917 device. If
serum friglycerides were <4 mmol/l, the Friedwald’s formula was used for LDL cholesterol
(LDL cholesterol = total cholesterol - HDL cholesterol - (triglycerides x 0.46)). If serum
triglycerides were higher, LDL cholesterol was measured directly by an enzymatic colorimetric
test in a Hitachi 737 device (Roche, selective inhibition of VLDL-, chylomicron-, HDL-
cholesterol). CV was 3%. Apo Al and apo B were determined by an immunoturbidimetric
assay with polyclonal sheep anti-human apolipoprotein antibodies (Roche), which was
standardized against WHO and International Federation of Clinical Chemistry (IFCC) SP-07
standard. CV for both tests was <3%.

Gamma-glutamyltransferase was determined by an enzymatic colorimetric assay
(standardized method that corresponds to IFCC recommendations, Roche): the formation of
free 5-amino-2-nitrobenzoate was proportional with GGT activity and it was measured
photometrically in a Hitachi 917 device. CV was 2.5%. Serum C-reactive protein was
measured by a highly sensitive particle-enhanced immunoturbidimetric method (hsCRP) in a
Roche Modular P analyzer with lower detection limit 0.03 mg/l. CV was 3%. Serum albumin
was determined by a colorimetric assay with bromcresol green in a Roche modular P analyzer.
The lower detection limit was 2 g/l; CV was 1.7%.

Assessment of cardiovascular risk

Several risk scores based on the classical CVD risk factors have been developed in the world:
the Framingham risk score, the European Coronary risk chart, the New Zealand Cardiovascular
risk prediction chart, the Sheffield Risk Table, the PROCAM risk score [28, 102-106].

26



To assess CVD risk in our study population, we used the Framingham risk score, as it is
best known and has been validated in northern European populations [107]. The score has also
shown an acceptable risk prediction in white Australian and UK populations [28, 108]. The
Framingham risk score specifies absolute risk for fatal and non-fatal coronary events over the
next 10-years [102, 103]. Absolute risk is defined as the probability that an individual will
experience a specified event during a specified period [28]. Synonyms to absolute risk are
crude probability and cumulative incidence [109]. Framingham risk score predicts total
coronary heart disease, which includes angina pectoris, clinical myocardial infarction, silent
myocardial infarction (defined by electrocardiography), coronary insufficiency (unstable
angina), and coronary death. The Framingham risk score includes age, total cholesterol,
smoking status (smoker, non-smoker), HDL cholesterol and systolic blood pressure. Family
history is not included in the Framingham risk score.

We have also used the Norwegian risk score for myocardial infarction and compared our
data with Norwegian studies. The Norwegian risk score is based on five risk factors: sex, total
cholesterol, systolic blood pressure, mean number of cigarettes per day, and family history of
CVD [110, 111]. Different level of each risk factor has its own index. The total infarction risk
is a result of multiplication of indexes of the five risk factors. An index for male sex is 5. A
woman with minimum values for the other four risk factors has an infarct risk 1.0. A
nonsmoking man with minimum values for total cholesterol, systolic blood pressure and
without family history of CVD has an infarct risk 5.0. It gives an approximate relative risk for

this man to have myocardial infarction compared with a woman that has the infarct risk 1.0.

3.6 Preliminary follow-up
Altogether 4089 persons that agreed to participate in the first study in Arkhangelsk were
included in the preliminary follow-up study in June 2003 - June 2004. Information on diseases
and treatment was obtained from participants’ medical records at the polyclinic. These medical
records include not only information on diagnosis and treatment at the polyclinic, but also
information from hospitals if such treatment had taken place. A specially trained medical
expert evaluated each medical record. All the diagnoses were registered according to the
International Classification of Diseases (ICD-10). Information on deaths was obtained from
death records at the polyclinic and the database of the Arkhangelsk Health Care Department.
Altogether 2851 medical records were found (70% of the study participants). Medical
records for about 30% of participants (n=1238) were not found. For 19 subjects we got death
records from the Health Care Department. The reasons for absent medical records might be:
persons were healthy and therefore no medical documentation was found; persons might have

moved from the city and have taken their medical records. A follow-up questionnaire was sent
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to participants whose medical records were not found (Appendix II); 229 of them completed
the questionnaire.

Altogether 3099 subjects were found during this first follow-up, i.e. about 76% of the
Arkhangelsk study population. In further survival analyses, those without medical- or death
records were censored as healthy/alive. Results from the preliminary follow-up have not been
published.

Fig 5. Creation of the study population in papers I-V.

3705 participated in the Arkhangelsk study (aged 18 years and older)

n=3705 (1968 men, 1737 women) —» Paper,1II

\4 n=3694 (1962 men, 1732 women) »  Paperll
due to missing values for apo Al and apo B

\ n=3697 (1963 men, 1734 women)

due to missing values for hsCRP

!

- 178 with hsCRP>10 —» n=3519 —» PaperIV

n=3697 (1963 men, 1734 women) —— > PaperV
due to missing values for GGT

Analysis of data from preliminary follow-up:
n=3693 ( due to missing values for apo A, apo B, hsCRP, albumin)
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4. MAIN RESULTS

The classical cardiovascular risk factors and the CVD risk score in the Russian

population (Paper I).

Altogether 1968 men and 1737 women aged 18 years and older participated in the Arkhangelsk
study in 1999-2000. The classical cardiovascular risk factors were assessed: smoking, blood
pressure, serum lipids, and family history of CVD. The classical CVD risk factors were
relatively favorable in the Russian population, especially lipid profile. Total cholesterol and
triglycerides were lower than in studies from Northern Norway. The prevalence of smoking
was higher in men, but lower in women in Arkhangelsk compared with the Finnmark and
Tromsg studies. Mean diastolic blood pressure was lower in Arkhangelsk than in Northern
Norway, while mean BMI and systolic blood pressure were almost the same in these
populations. About 16% of men and 34% of women reported family history of cardiovascular
diseases, the prevalence of self-reported positive family history was lower than in populations
from Northern Norway.

The classical CVD risk factors in the Arkhangelsk population were not very different from
two other samples of Russian population in the MONICA study.

The Framingham risk score and the Norwegian myocardial infarction risk score were used
to evaluate CVD risk. Although cardiovascular mortality is three times higher in Russia
compared to Norway, the myocardial infarction risk score was lower in all age groups of men
and women from Arkhangelsk compared with the Tromse study and the Finnmark study. For
all age groups of men and women the Framingham risk score was the same or lower than the
‘average risk’ in the Framingham study. The Framingham risk score for the whole study
population was 4.9 (SD 3.8) points for men and 3.7 (SD 8.1) points for women, that
corresponds to 8% and 4% 10-year CVD risk respectively.

Apolipoproteins AI and B (apo Al, apo B) distributions in the Russian population,

associations with alcohol and other variables (Paper II).

Among 3705 participants aged 18 years and older that participated in the study in 1999-2000,
1962 men and 1732 women had their apo Al and B serum levels measured. Apo Al and B
profiles appeared to be favorable in the study participants compared with similar studies from

Western Europe an USA. The results are consistent with those published in Paper I, indicating
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that lipid profile was relatively favorable in the examined Russian population compared with
other populations. The pattern of apo Al distribution was different in our study compared with
studies from other countries. There was an abrupt increase in apo Al values in the young
Russian men aged 18-30 years, while other studies did not observe such increase. In all age
groups of men and women, except the youngest age group of men, apo Al values were
markedly higher than in two studies from USA. Multiple linear regression analysis was used to
estimate influence of different lifestyle variables on apo Al and B levels. Apo Al levels were
significantly positively associated with age, physical activity, volume and frequency of alcohol
consumption, with serum albumin and total cholesterol. Apo Al was negatively associated with
BMI, self-reported myocardial infarction, smoking and triglycerides. The abrupt increase in
apo Al values in young men seemed to be lifestyle, rather than age-related. Physical activity
decreased gradually with age, but self-reported vodka consumption doubled from 3.3 AU/week
in men aged 18-19 years to 6.3 AU/week in men 30-39 years of age. GGT, which is a marker
of alcohol consumption, was also positively associated with apo Al in both sexes. GGT
concentrations in Russian men were twice as high as in Norway indicating high alcohol
consumption. High apo AI levels in this population are probably due to high alcohol

consumption.

Psychosocial factors: depression, anxiety, sleeping disorders and low self-evaluated
quality of life (Paper III).

All the participants in the Health study 2000 in Arkhangelsk (1968 men and 1737 women)
answered the part of the questionnaire exploring depression, anxiety, sleeping disorders and
quality of life. About 32% of the men and 70% of the women reported depression and/or
anxiety and/or sleeping disorder (age-standardized to the general Russian population in 2000).
About 20% of men and 33% of women reported low quality of life. In a logistic regression
analysis, depression, anxiety, sleeping disorders and low life quality were positively associated
self-evaluation of nutrition as poor and with low consumption of fruits/vegetables, meat/meat
products, fish /fish products (low consumption was defined as “once a week or less”). About
40% of men and 36% of women reported low consumption of fruits and vegetables. Self-
evaluation of nutrition as poor was significantly positively associated with low consumption of
fruits/vegetables, fish and meat. These food items are easily found at shops in Arkhangelsk, but
they are relatively expensive and might be unavailable to the general population to the extent
they would have preferred. Poor nutrition might be an important indicator of low

socioeconomic status in our data. Depression, anxiety and sleeping disorders were also
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positively associated with another indicator of low socioeconomic status: low-paid job.
Depression and sleeping disorders were positively associated with alcohol dependence (AUDIT
score 13 or more), hazardous level of alcohol drinking (AUDIT = 8-12) and with smoking.
Anxiety and low self-evaluated quality of life were positively associated with alcohol
dependence. Depression, anxiety, sleeping disorders and low quality of life showed a strong
positive association with CVD. This association remained significant after adjustment for

smoking, poor nutrition, low-paid professional status and alcohol variables.

Markers of inflaimmation in the Russian population: C-reactive protein and its
association with alcohol consumption (Paper IV).

C-reactive protein was measured by a highly sensitive method (hsCRP) in 1963 men and 1734
women that participated in the Arkhangelsk study 2000. Altogether 4.8% of the study
population with hsCRP values over 10 mg/l was excluded from the analyses, because they
might have had an active infection. About 16.7% of participants had hsCRP values of 3-10
mg/1. Before the adjustment for other factors, hsCRP had an U-shaped association with alcohol
consumption in both sexes, with the highest hsCRP levels in ex-drinkers. Ex-drinkers were
older, had higher body mass index (BMI) and waist-hip ratio, and reported more CVD than
non-abstainers. After adjustment for age, BMI and smoking, the U-shaped association became
non-significant in both sexes. When abstainers were excluded from the analyses, a positive
linear association between hsCRP and vodka consumption was revealed in non-abstainers of
both sexes. Other alcohol beverages showed no association with hsCRP levels in multiple
regression analyses. Total alcohol consumption was positively linearly associated with hsCRP
in male non-abstainers. The majority of male non-abstainers were binge drinkers (6 AU or
more on one occasion at least once a month).

GGT had a positive association with hsCRP levels in non-abstainers of both sexes. In
abstainers, there was no association between hsCRP and GGT, which means that the
association in non-abstainers was probably alcohol-mediated. The study shows the pro-
inflammatory effect of vodka consumption and suggests that the higher hsCRP levels in ex-

drinkers than in non-abstainers might be explained by factors other than alcohol.
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Alcohol consumption. Association with health variables (Paper V).

Altogether 1963 men and 1734 women that participated in the Arkhangelsk study 2000 had
their GGT values measured. AUDIT and its sections were used to reveal alcohol use disorders.

Mean GGT in total population was 43.8 U/l in men and 28.3 U/l in women. GGT levels in
both sexes were more than twice as high as found in comparable studies from other countries.
Elevated GGT-levels were 4-5 times more frequent than found in the 3™ Tromsg study. In men
the highest mean GGT-level was found in the group of seamen, while industrial workers
displayed highest GGT values in women.

Mean AUDIT score was 7.5 and 3.9 for men and women, respectively. Corresponding
figures for mean weekly alcohol intake were 8.6 AU and 3.3 AU. We assume that alcohol
intake was substantially underreported in this study. Almost 2/3 of male industrial workers who
reported any intake of alcohol scored 8 or more on AUDIT and 3/4 scored 5 or higher on
section-1 of AUDIT (indicating hazardous or harmful alcohol consumption). Between 1/2 and
2/3 of male civil employees and “others” (unemployed and self-employed) had hazardous or
harmful alcohol consumption. Females displayed figures lower than men. However, about
44% of female industrial workers and 47% of housewives scored positively on the AUDIT
section-I.

Vodka/liquor consumption showed a strong positive association with logarithmically
transformed GGT (logGGT) in multiple regression analyses in both sexes. Intake of table wine
and beer displayed a significant positive association with logGGT in men, while in women
intake of strong wine and frequency of binge drinking were positively associated with logGGT.

After adjustment for age, men and women with elevated GGT displayed significantly
higher values for systolic and diastolic blood pressure, total cholesterol, triglycerides, LDL
cholesterol, apo Al, apo B, and the Framingham risk score compared with those who had GGT
under 50 U/ (men) or 45 U/l (women).
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Results of the preliminary follow-up study

Cox proportional hazards survival regression analysis was performed to test hypotheses about

the role of the classical- and other risk factors for CVD death, first non-fatal myocardial

infarction and first non-fatal stroke. The analytic possibilities were reduced as we had relatively

few incident cases.

Total number 3693, age 18 years and more

Table 7. Risk factors for CVD death.
Case identification: Cardiovascular death (ICD-10 codes: I 10-1 13, T 20-I 25,142,144-151,1

60-167,169-172,174)

Variables

Men and women (44 cases)

Model 1
Hazard ratio (CI)

Model 2
Hazard ratio (CI)

Model 3
Hazard ratio (CI)

Sex (female vs. male)
Age, 1 year

Smoking (yes vs. no)
Systolic BP, 1 mmHg
Total cholesterol, 1 mmol/]
Ratio LDL/HDL

Ratio apo B/apo Al
Albumin, 1 g/l

Log10 (hsCRP)

Body Mass Index, 1 kg/m?
Alcohol < 4 times/month *

Alcohol > 2-3 times/week*

0.47 (0.24-0.92)*
1.11 (1.09-1.14)%
0.77 (0.36-1.67)
1.00 (0.98-1.01)
0.91 (0.71-1.17)

Low fruit/vegetable consumption b L

Depression ©

0.4 (0.23-0.85)*
1.11 (1.09-1.14)}
0.71 (0.33-1.53)
0.99 (0.98-1.01)
1.26 (1.05-1.52)*

0.33 (0.15-0.72)**
1.09 (1.06-1.12)}
0.61 (0.27-1.36)
1.00 (0.98-1.02)

8.57 (2.83-25.99)t
0.89 (0.83-0.95)}
1.10 (0.60-2.03)
0.91 (0.84-0.99)*
1.24 (0.57-2.70)
1.95 (0.49-7.83)
2.41 (1.23-4.70)*
1.26 (0.62-2.54)

* p<0.05; **p<0.01; 1 p<0.001; { p<0.0001; —not included in the model;

® vs. abstainers; °once a week or less (yes vs. no); © yes vs. no

CVD death

The classical CVD risk factors (smoking, systolic blood pressure and total cholesterol) showed
no association with CVD death (Model 1, Table 7). In Model 2 total cholesterol was
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substituted by the ratio LDL-cholesterol/HDL-cholesterol, which appeared to be positively
associated with CVD death. In Model 3 the ratio LDL/HDL was substituted by the ratio apo
B/apo Al, which turned out to be the strongest predictor of CVD death in this analysis. Low
fruits/vegetables consumption showed a positive significant association with CVD death.
Serum albumin levels were significantly negatively associated with CVD death, while log-
transformed hsCRP levels showed no significant association. Rather unexpected was a

significant negative association between BMI and CVD death.

Table 8. Risk factors for first non-fatal myocardial infarction.
Case identification: ICD-10 code: 121

Variables Men and women (20 cases)

Model 1 Model 2 Model 3

Hazard ratio (CI) Hazard ratio (CI) Hazard ratio (CI)

Sex (female vs. male) 0.20 (0.05-0.74)* 0.19 (0.05-0.71)* 0.16 (0.04-0.64)**
Age, 1 year 1.06 (1.02-1.09)**  1.05 (1.02-1.09)** 1.04 (1.00-1.09)*
Smoking (yes vs. no) 1.71 (0.66-4.46) 1.68 (0.64-4.40) 1.66 (0.60-4.55)
Systolic BP, 1 mmHg 1.03 (1.01-1.05)**  1.03 (1.01-1.05)** 1.03 (1.01-1.05)*
Total cholesterol, 1 mmol/l  1.09 (0.75-1.57) - -
Ratio LDL/HDL - 1.27 (0.93-1.71) -
Ratio apo B/apo Al - - 7.94 (1.78-35.41)**
Albumin, 1 g/ - - 0.99 (0.86-1.14)
Log10 (hsCRP) - - 1.94 (0.80-4.74)
Body Mass Index, 1 kg/m? - - 0.99 (0.89-1.11)

0.85 (0.49-1.45)
Low fruit/vegetable consumption ° 0.77 (0.18-3.40)
Depression © - - 1.43 (0.49-4.13)

Frequency of alcohol intake ®

* p<0.05; **p<0.01; — not included in the model;
* categorized as: 1-never, 2- once a month or less, 3- two-four times a month, 4- two-three

times a week, 5- four or more times per week; “once a week or less (yes vs. no); ®yes vs. no

Non-fatal first myocardial infarction and stroke

The classical CVD risk factors showed stronger predictive value for first non-fatal myocardial
infarction and stroke than for CVD death (Tables 8, 9). Systolic blood pressure showed a
positive association with first non-fatal myocardial infarction and stroke (Model 1). Smoking

was positively associated with first non-fatal stroke. Those who smoked had 3.3 times higher
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risk for stroke than non-smokers. An increase in systolic blood pressure by one mmHg was

associated with 5% higher risk for stroke and 3% higher risk for myocardial infarction (Models
2-3). Total cholesterol and LDL/HDL-ratio showed no association with non-fatal myocardial

infarction or stroke. The ratio apo B/apo Al was significantly positively associated with first

non-fatal myocardial infarction, while frequency of alcohol consumption showed significant

positive association with first non-fatal stroke (Model 3).

Table 9. Risk factors for first non-fatal stroke.
Case identification: ICD-10 code: I 60-64.

Variables

Model 1
Hazard ratio (CI)

Men and women (16 cases)

Model 2
Hazard ratio (CI)

Model 3

Hazard ratio (CI)

Sex (female vs. male)

Age, 1 year

Smoking (yes vs. no)
Systolic BP, 1 mmHg

Total cholesterol, 1 mmol/I

Ratio LDL/HDL
Ratio apo B/apo Al
Albumin, 1 g/I
Log10 (hsCRP)

Body Mass Index, 1 kg/m®
Frequency of alcohol intake *
Low fruit/vegetable consumption °

Depression °

0.64 (0.18-2.26)
1.06 (1.02-1.10)**
3.30 (1.01-10.80)*
1.04 (1.02-1.07)%
1.25 (0.85-1.84)

0.66 (0.19-2.28)
1.06 (1.01-1.10)*
3.35 (1.03-10.97)*
1.05 (1.02-1.07)}

1.28 (0.94-1.76)

1.02 (0.27-3.90)
1.09 (1.03-1.14)**
327 (1.01-10.61)*
1.05 (1.02-1.07)

432 (0.51-36.27)
0.99 (0.84-1.18)
1.24 (0.38-4.02)
1.04 (0.98-1.10)
2.03 (1.13-3.64)
0.90 (0.19-4.28)
0.75 (0.20-2.86)

* p<0.05; **p<0.01; } p<0.0001; — not included in the model;

® categorized as: 1-never, 2 - once a month or less, 3 - two-four times a month, 4 - two-three

times a week, 5 - four or more times a week; ® once a week or less (yes vs. no); ° yes vs. no.
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5. DISCUSSION
5.1 Representativity of the study population.
Representativity of the study sample has to be considered, as the method we used to recruit
participants was not ideal. It was not possible to select a randomized sample from a centralized
register of the general population, as such population register was not available in Arkhangelsk.
Recruitment of participants during obligatory annual medical examination was an attempt to
reach the general population. These obligatory annual medical examinations are the remnants
of a soviet system of prophylactic medical check-ups of the entire general population [3].
Although in the post-soviet period this system went gradually into decay because of the lack of
finance and medical personnel, some of its elements preserve until now (medical examination
of the working and studying population, as well as of some categories of pensioners).

People who attend annual medical examination are obliged to do so through their place of
work or study. Therefore they don’t represent the group with particular health problems, but the
general studying and working population.

Selection bias

Selection bias is “a distortion in the estimate of effect resulting from the manner in which
subjects are selected for the study population” [109]. To avoid a “healthy volunteer effect”
(selective self-recruitment of healthy volunteers), we have recruited participants consecutively
as they came to the annual medical examination. Although the outpatient clinic has actively
contacted some work and study places about the possibility to have the annual medical
examination, the participants were not informed about the study until they came to the
polyclinic to attend the regular medical examination. Then they were informed about the
possibility to take part in the study, and each of them had a chance to refuse to participate.
Most of those who refused to participate explained the refusal by lack of time.

Healthy worker effect

However, unemployed and socially marginalized people (homeless, alcoholised, without job)
had little chance to be recruited during annual medical examinations at the polyclinics. This
group is extremely difficult to recruit: they may have no definite place to live (homeless), they
may be unable to go to the polyclinic because of the absent medical insurance, or they may be
not interested to attend medical examination. As described in Paper I, this group was
underrepresented in the study, especially in men. On the other hand, this group is probably
underrepresented in most epidemiological studies. As a consequence, it may result in
underestimation of health problems because the most marginalized members of the society with

high risk for diseases and death are underrepresented in the study sample.
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To what extend is our population sample representative for the general population?

To answer this question we compared the study population with the Arkhangelsk region
population and the entire Russian population in 2000 (Table 10, 11). The data for the whole
Russian population were obtained from the Goskomstat [1]. The census in 2002 was carried out
in the whole Russia and gave more exact information about the country population. It showed

that the data from the Goskomstat before 2002 were not very precise.

Table 10. Age groups in 2000 according to the Goskomstat of Russia (%).

Men Women
Arkhangelsk  Study Arkhangelsk  Study

Age Russia region  population Russia region  population
Number  54.59x10° 56.99x10* 1968 64.37x10°  62.09x10° 1737
15-19* 10.9 11.4 11.8 9.0 10.1 42
20-29 19.5 19.6 14.7 16.0 16.8 17.3
30-39 19.6 20.4 18.0 16.6 16.3 18.2
40-49 21.1 23.0 22.7 19.1 20.4 24.2
50-59 11.8 11.7 15.7 12.0 11.9 17.6
60+ 17.1 13.9 16.9 27.3 24.5 18.5

100% 100% 100% 100% 100% 100%

*The first age group for the whole Russian population and the Arkhangelsk region population includes

participants younger than 18 years that were not included in our study.
In Papers III-IV we used the Goskomstat data before 2002 for comparisons. The reason for this

was that the data from the 2002-census have not been published at the time when the papers

were submitted. Below we present the comparison with the recent census data.
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Table 11. Comparison of the study population with the population of the entire Russia (more

precise data for Russia from census in 2002):

Men Women
Study Study

Age Russia population Russia population
Number 55.41 x10° 1968 65.89 x10° 1737
15-19* 11.7 11.8 9.6 42
20-29 20.0 14.7 16.7 17.3
30-39 17.9 18.0 15.3 18.2
40-49 20.9 22.7 19.1 242
50-59 12.6 15.7 12.8 17.6
60+ 16.8 16.9 26.6 18.5

100% 100% 100% 100%

*The first age group for the whole Russian population and the Arkhangelsk region population includes

participants younger than 18 years that were not included in our study.

We assume that there was no big difference in age-distribution between the study population
and the general Russian population. All the age groups were represented in the study
population. However, in our papers we have presented sex- and age-specific data, age-adjusted
data or age-standardized data (standardized to the general population of Russia in 2000

according to the Goskomstat).

Working status

Proportions of pensioners of both sexes were similar in the study sample to that in the
Arkhangelsk region population (Paper I). Proportions of employed women, female students and
women out of work (housewives and unemployed) were also similar (Paper I). The study
population contained more male students and employed men than the general population of the
Arkhangelsk region. Those unemployed who were in search for work and attended annual
medical examinations were also recruited in the study. The group of unemployed was

underrepresented in the study population, which is a limitation of this study.
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Working status and age

Participants younger than 25 years were mainly students (72 percent of men and 61 percent of
women). The majority of 25-59 years old men were seamen and industry workers (86 percent),
while women of this age were mainly civil employees and factory workers (73 percent). Civil
employees were predominantly occupied in educational and health care systems. About 84
percent of all examined civil employees were women and only 16 percent were men. The
official statistical data for the entire Arkhangelsk region in 1999 showed the same skewed sex-
distribution in these professions (84-85 percent women and 15-16 percent men) [101]. In the
age groups over 60 years there were mostly pensioners (80 percent of men and 88 percent of

women).

Educational status

The study population was generally more educated than the Arkhangelsk region population
(Paper I). This difference may be partially interpreted as an urban-rural difference (when
children in villages graduate from secondary school they either begin to work at farms or move
to the city to continue education). The city-village difference may also be partly responsible for
the lower percentage of unemployed in the study population compared to the general Russian

population, as unemployment is higher in Russian villages compared with cities.

Family status
Marital status of the study sample was similar to that as in the general Arkhangelsk region

population (Paper I).

Disease status
The age-standardised prevalence of self-reported circulatory diseases in our study population
was close to the official figures for the general population of Northwest Russia (Paper I).

With few exceptions, the major demographic characteristics of the study population were
close to those of the general Arkhangelsk region population. The study population sample
seems to be fairly representative for the general working population, students and

pensioners in Arkhangelsk.
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5.2 Information bias or data collection bias

Information bias can occur from errors in obtaining the information, whenever there are errors
in the measurement of subjects [112]. Bias in data collection can arise from errors of the
observer, errors of the measuring instruments, errors of the subjects and errors during data
handling [109].

Instrument and observer bias
These biases can occur due to inaccurate measuring instruments and due to difference among
observers (interobserver variation) [109]. In order to avoid this type of bias all the participants
in our study were examined by specially trained medical personnel according to the same
routine at the same place of examination. Each medical nurse was responsible for her particular
part of examination. It allowed us to avoid the interobserver variation in examination of
subjects. The same routine and place of examination allowed to avoid the instrument bias. For
example, blood pressure measurement by the DINAMAP is very sensitive to any changes in
circumstances of the measurement: high level of noise or presence of many people in the room
may affect the result. To avoid this, we had a special room for this measurement. No other
activities took place in this room. A medical nurse was trained to use DINAMAP and to
perform the measurement.

The laboratory results used for analyses were performed at the Department of Clinical
Chemistry, University hospital of Tromse, Norway. This laboratory is highly reliable and it

routinely uses both external and internal methods of quality control.

Subject bias

By definition, subject bias refers to the inaccuracy of the data provided by the subjects [109].
One type of subject bias is “unacceptable exposure bias”, which means that socially
unacceptable exposures tend to be underreported. We concluded in Paper V that alcohol
consumption was substantially underreported. It is known from other studies that participants
tend to underreport their actual alcohol consumption [113]. Although all the participants were
informed that the study was strictly confidential, some professional groups might have
underreported alcohol consumption because they feared to loose job or because it was socially
undesirable to report the actual alcohol intake.

Another type of subject bias is a cultural bias, which means that subjects’ responses may
differ because of cultural reasons [109]. As we have discussed in Paper I, cultural differences
may apply when a “western” questionnaire is translated into Russian. To avoid incorrect or
unclear formulations of the questions, a double back-translation of the questions by two

independent translators was used. A specially trained nurse was also present in the room where
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participants filled inn the questionnaire. She was instructed to help participants if there were
some difficulties in understanding the questions. However, cultural bias could not be
completely excluded. For example, lower prevalence of self-reported family history of CVD in
Russians compared with Norwegians might be due to different attitude towards the diseases

and less information about them in Russian families.

5.3 Confounding

Confounding occurs when effects of exposure of interest is mixed with effects of extraneous
factors (confounders). Confounding factor is associated both with the exposure and the health
outcome of interest. Confounding factor must not intermediate in exposure/outcome pathway
[109]. The strength of association between exposure and outcome may be under- or
overestimated because of confounding; in some cases confounding may even change the
direction of the association. We tried to control for possible confounding through adjustment
for age and other factors in multivariable models (Paper II, III, TV, V) and through stratification
by age and sex (Paper I, V). However, residual confounding may be still present, as data on
some potential confounders were not obtained (for example, we had no direct measurement of

exposure to poverty).

5.4 Discussion of the main results

Our results indicate that the CVD epidemic in Russia could not be explained only by the
classical CVD risk factors (Paper I). Levels of the classical CVD risk factors were lower than
expected for a population with high CVD mortality and morbidity. Serum lipid profile was
especially favorable in this population. These findings are in accordance with results from other
studies in Russia [6-9]. Despite the high CVD incidence in the general population, the CVD
risks predicted by the Framingham risk score and the Norwegian Myocardial infarction risk
score were not especially high. Since these risk scores represents a cumulative score of only
classical risk factors (age, blood pressure, blood lipids, smoking), it is likely that other factors
(not included in the risk equation) are responsible for the excess incidence of CVD.

High alcohol consumption turned out to be a powerful factor in our study. Paper V
concluded that a considerable part of the study population had high level of alcohol
consumption. Some professional groups were especially alcoholised, for example seamen and
industrial workers. High GGT levels together with responses to the AUDIT-questionnaire
suggest that the real alcohol consumption was much higher than reported.

All factors investigated in this population (classical CVD risk factors, apolipoproteins,
hsCRP, psychosocial factors, life quality) were strongly associated with the alcohol variables
(Papers II, 111, IV, V). In Paper II we described the unusually high levels of apo Al in men and
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women compared with population studies in other countries. Apo Al was especially high in
groups with high alcohol intake, and was strongly positively associated with alcohol
consumption and GGT levels. We suggest that the unusually high apo Al levels in middle-aged
men are alcohol-related. Alcohol is known to increase HDL-cholesterol and apo Al levels [114,
115], however acute ingestion of alcohol also increases blood pressure and other serum lipids.
In Paper V we have shown that the group with high GGT had higher triglycerides, apo B and
LDL cholesterol, higher blood pressure and higher Framingham risk score than those with low
GGT. Although this group had higher apo Al than the group with low GGT, the effect of high
alcohol consumption might be more damaging than the positive effect of apo Al

Clearly, high alcohol consumption not only affects the level of the classical CVD risk
factors, it also increases the risk of CVD through other mechanisms. One mechanism might be
a pro-inflammatory effect of alcohol described in Paper IV. We found no protective (anti-
inflammatory) effect of light/moderate alcohol consumption in our study, which is rather
different from other studies. This may be due to the fact that alcohol consumption was
substantially underreported, and to a special drinking pattern. The prevailing pattern of alcohol
consumption was binge drinking of vodka (Paper IV, V). Consumption of wine, which has
antioxidant/anti-inflammatory properties, was relatively low in our study.

The drinking pattern seems to play a major role in alcohol’s effect on health variables. The
well-known “French paradox” (low cardiovascular mortality in wine-drinking countries) may
be the result of a more favorable drinking pattern with regular moderate wine intake. There is
evidence that binge drinking has different physiological effects than regular moderate alcohol
consumption. Binge drinking may increase the probability of arrhythmias and cause adverse
changes in lipid profile, blood pressure and haemostatic system [116-118]. A pro-inflammatory
effect of alcohol revealed in our study adds to the knowledge about damaging mechanisms of
binge drinking.

Our assumptions on the important role of alcohol for the CVD epidemic in Russia were
partly confirmed by the results of Cox regression analysis of the preliminary follow-up data.
Frequency of alcohol consumption was a significant predictor for first non-fatal stroke. There
was also a tendency towards positive association between CVD death and alcohol
consumption, but the association was not statistically significant. Further analysis should be
considered when information on more CVD cases is obtained.

Another important feature in this population was psychosocial distress (depression, anxiety,
sleeping disorders). As reported in Paper III, a substantial part of the study population
(especially women) displayed psychosocial distress and low quality of life. The level of
psychosocial distress was higher than in comparable studies from Northern Norway.

Psychosocial distress was positively associated with self-reported CVD and gastrointestinal
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diseases. These associations remained significant after adjustment for possible confounders.
Although the cross-sectional design of our study does not allow conclusions about causality,
these results are consistent with findings of several prospective studies, which have described
the positive association between psychosocial factors and CVD [75, 76]. Psychosocial distress
may affect cardiovascular system directly through neurophysiological mechanisms. There is
evidence that through its effect on central and autonomic nervous system, psychosocial distress
produces a cascade of physiological responses that may result in coronary thrombosis, plaque
rupture, myocardial ischemia, ventricular fibrillation, and promote a hypercoagulation state in
patients with atherosclerosis [119-121]. Psychosocial distress was strongly positively
associated with smoking and alcohol use disorders in our study. It confirms the hypothesis that
psychosocial distress may have a direct effect on the initiation and continuance of risk
behaviors such as smoking and excessive alcohol consumption. At the same time the symptoms
of psychosocial distress were associated with poor nutrition (low consumption of food items
and dissatisfaction with own nutrition). It is possible that deficiency of vitamins and other
essential nutrients may contribute to the development of depression and insomnia. However, it
is more likely that psychosocial distress and poor nutrition in this population are consequences
of socioeconomic difficulties.

Poor nutrition appeared to be an essential risk factor for CVD in this population, especially
nutrition with low consumption of fresh fruits/vegetables. About 40% of men and 36% of
women reported low consumption of fruits and vegetables (once a week or less). This finding is
consistent with official Goskomstat data and shows that a substantial part of the Russian
population is likely to have nutritional deficiencies and particularly shortage of fruits and
vegetables. Nutrition with low fruits/vegetables intake was significantly positively associated
with CVD death in our study. Poor nutrition may reduce resistance to diseases due to vitamin
and antioxidant deficiency, insufficient intake of fiber, proteins and minerals. Insufficient
dietary intake of vitamin B12 and folate may result in higher concentrations of homocysteine,
which has been reported as an independent risk factor for CVD [122, 123].

Vitamin deficiency may influence the effect of alcohol consumption. There is evidence that
cardioprotective effect of moderate drinking may be partially reduced unless drinkers have high
folate intake, because products of ethanol metabolism inactivate folate and influence
homocysteine metabolism [124, 125]. Several studies have shown an increased CVD risk in
drinkers outside meals compared with drinkers with meals [126, 127]. The unfavourable
combination of binge drinking pattern and poor nutrition may be the reason why alcohol has
different effect on health in Russia compared with Mediterranean countries where frequent

moderate wine consumption is combined with meals rich in fruits and vegetables.
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Malnourished people have low levels of total cholesterol and other serum lipids [128]. The
absence of the classical positive linear association between total cholesterol and CVD death in
Russian population may represent the effect of poor nutrition. In Cox regression analysis we
found a significant negative association between BMI and CVD mortality. This controversial
finding fits well with results from the MONICA study in Russia. In one of their publications,
the MONICA research group had to exclude the data from former USSR from the general
analysis in order to reveal the usual positive association between BMI and CVD [9]. In the
former USSR populations from the MONICA study, the association between BMI and CVD
events was negative [9]. We believe that the absence of the positive association between BMI
and CVD death in Russian population may represent the effect of poor nutrition.

In paper IIT we postulated that poor nutrition probably was a marker of low socioeconomic
status. According to a study of nutritional status, weight loss among elderly in Russia was
strongly associated with lack of money to buy food [129]. The Goskomstat data on nutrition
show that about 70% of the population in the mid-90s had insufficient protein consumption.
The lowest protein intake was observed in groups with the lowest income [130]. Low serum
albumin is known as a marker of inflammation, but it might be also a marker of low protein
intake. In Cox regression analysis in our study levels of serum albumin were inversely
associated with CVD death. In linear regression analysis (Appendix III, Table 12), low serum
albumin was significantly associated with low education, alcohol consumption, depression and
smoking. Low fruit/vegetable consumption was also associated with the same factors and low
quality of life (Appendix III, Table 13).

Low fruit/vegetable consumption and low albumin may identify a vulnerable group with
poor nutrition, low socio-economic status, psychosocial distress and unfavorable lifestyle
(smoking, alcohol consumption). As alcohol is relatively inexpensive in Russia compared with
food, it is plausible that this group buys alcohol as a cheap pleasure that “helps to forget
everyday cares and difficulties” [131]. This group may be particularly vulnerable to diseases,
as effect of poor nutrition is combined with high alcohol intake, smoking and psychosocial
distress.

Strong positive associations between psychosocial distress, poor nutrition, high alcohol
consumption and low self-reported quality of life in our study indicate that these factors tend to
cluster and may interact. Aggregation of these factors is characteristic for the poorest part of
the population. The long-term socioeconomic crisis after the collapse of the Soviet Union has
led to a high level of individual poverty. According to the official data about 1/4-1/3 of the
Russian population live in extreme poverty, e.g. have income below a subsistence level. At the

same time a large proportion of the population lives on income close to the subsistence level.



Some independent sources report that about 65% of the Russian population consider
themselves poor [132].

Poverty in Russia is a particular socioeconomic phenomenon as there is an enormous gap
between the rich and poor without established middle class. This change took place in the last
15 years implying a rapid growth of social inequality. In the 90s, privatization of state property
at low prices by a small group of people produced a monstrously corrupt economy [133].
Today, 80% of national wealth is controlled by less than 5% of the population, while entire
social groups are sunk into poverty [134]. Increased income inequality is at least in part
responsible for high level of frustration and psychosocial distress in this population.

Millions of poor fulltime workers (low salaries) and pensioners (low retirement pensions) is
another particular feature of the Russian poverty. Hyperinflation of the 90s has devaluated
personal savings leaving the majority of the elderly with retirement pension lower than the
subsistence minimum. In the 90s, there were delays of salaries and pensions for several
months. The situation has improved in the recent years, but salaries are still low and paid with
delays in some sectors of Russian economy. Persistent socioeconomic deprivation implies poor
nutrition due to lack of money to buy food, chronic psychosocial distress and frustration, and
severely reduced access to leisure and health services. High level of suicides in the post-soviet
Russia reflects the devastating psychosocial atmosphere. High alcohol consumption is probably
the consequence of the socioeconomic deprivation in the country with highly available cheap
alcohol and social tolerance towards drinking. A relatively large proportion of the population
has become marginalized: homeless, unemployed, alcohol- and drug abusers [1]. According to
rough estimations, about 1000 homeless people were living in the center of Arkhangelsk city in
2004.

Unfortunately, we had no direct measure of poverty in our data. The most marginalized part
of the population was probably underrepresented in the study population. However even in the
sample of working and studying population we found high prevalence of poor nutrition,
psychosocial distress, alcohol use disorders and low self-perceived quality of life. We consider
these factors to be consequences of the devastating socioeconomic situation. The results of our
study indicate that the combination of these factors is probably a keystone of the public health
crisis and CVD epidemic in the post-soviet Russia. The problem of socioeconomic deprivation
and its unfavorable consequences for public health in Russia should be investigated further. In
future research it will be important to obtain more detailed information on socioeconomic
factors like level of personal income and household income, as well as on one’s relative

ranking in society.
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5.5 Other possible explanations

Case fatality

Case-fatality is expressed as a proportion of patients dying in the follow-up interval out of all
patients under observation [109]. Case-fatality may markedly influence cardiovascular
mortality. CVD case-fatality is affected by availability of effective treatment in the acute stage
of the disease (thrombolysis, heparin, percutaneous transluminal coronary angioplasty
(PTCA)). The problem of treatment availability is closely related to the problem of poverty and
lack of finance in the Russian health care system. The MONICA study estimated that the age-
standardized case-fatality in Russia was one of the highest among the 37 examined populations
[135]. A study from St-Petersburg described that thrombolysis, heparin-therapy and PTCA
were used much less at Russian hospitals than at hospitals in USA [136]. From personal
communications with Russian cardiologists we know that thrombolysis and PTCA are not
available at some hospitals in the Arkhangelsk region due to lack of finance [137]. In the
Arkhangelsk study 2000, we had no data about hospital treatment of CVD, and thus were not
able to investigate whether effective methods of treatment were available to the population. At
a later follow-up study we have planned to collect information on treatment of CVD. This will

be the topic for further research.

Misclassification of CVD death

The results of Cox regression analysis were somewhat different for fatal and non-fatal events.
The classical CVD risk factors had more predictive value for non-fatal myocardial infarction
and stroke than for CVD death. The discrepancy might be the result of better diagnostic
practice for non-fatal events and/or misclassification of conditions other than CVD under the
official diagnosis of CVD death.

There is also some evidence that acute alcohol poisonings might be misclassified as
cardiovascular deaths in Russia. A study from Kursk showed that many people with
cardiovascular death diagnoses had lethal or nearly lethal alcohol levels in blood [138].
Another study from Izhevsk found that many of those recorded as dying from cardiovascular
diseases had high blood alcohol level, however, the levels were not sufficient to cause death
from acute alcohol poisoning [139]. In the mid-80s an autopsy-based study of death diagnoses
was also conducted in Arkhangelsk [140]. The results were published, but only in Russian. The
study reported that among those who died in Arkhangelsk in 1983-85 from sudden coronary
death, about 87% of men and 47% of women had been drinking alcohol prior to death.

Medical diagnostic practices might be different in different regions of Russia. In

Arkhangelsk region, the number of autopsies has decreased substantially in the 90s due to lack
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of finance. It is often young doctors from emergency service that write death diagnosis, which
is often based mainly on clinical history described by relatives of the dead. In many situations
it might be socially unacceptable to reflect the fact of alcohol intake or malnutrition in death
diagnosis. Validation studies of death diagnoses are necessary to reveal possible

misclassification of death causes in Russia.
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6. SUMMARY AND IMPLICATIONS

This study was designed and carried out in Arkhangelsk to investigate reasons for high CVD
mortality/morbidity in Northwest of Russia. It revealed that the high CVD morbidity and
mortality in this population could not be explained only by the classical CVD risk factors
(blood pressure, serum lipids, smoking). Lipid profile was especially favorable. These results
from the Arkhangelsk study are consistent with findings from other studies in Russia.

High alcohol consumption, psychosocial distress and poor nutrition with low intake of fresh
fruits/vegetables emerged as more important factors than the classical CVD risk factors. A
substantial part of this population had hazardous or harmful level of alcohol consumption,
mainly in the form of binge vodka drinking. Vodka consumption showed a linear positive
association with marker of inflammation —~ hsCRP, which is a known indicator of CVD risk.
The study population had also high levels of GGT — a serum marker of high alcohol
consumption. GGT levels in both sexes were more than twice as high as found in comparable
studies from other countries. Participants with high GGT levels had higher risk score for CVD.
Alcohol consumption was an important risk determinant for non-fatal stroke, and showed a
non-significant tendency for positive association with CVD-death.

A large part of the study population reported psychosocial distress (depression, anxiety and
sleeping problems) and poor nutrition with low consumption of fruits/vegetables. Psychosocial
distress was strongly associated with low socioeconomic status, poor nutrition and high alcohol
consumption, as well as with CVD. Low fruits/vegetables consumption was independently
associated with CVD death. These findings underline the importance of psychosocial and
nutritional variables for CVD epidemiology in Russia.

High prevalence of psychosocial distress, poor nutrition and high alcohol consumption
probably reflects the high level of individual poverty in this population. In a society
experiencing large socioeconomic problems these factors probably act in chain. Our results
indicate that the combination of these factors may play a major role in the CVD epidemic in

post-soviet Russia.
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7. FURTHER RESEARCH:

Our research group is planning to continue the follow-up registration of deaths and diseases. A
major challenge is to find information about participants that have moved, because no
centralized population register is available for medical research in Russia. We shall use
alternative sources to reduce missing to follow-up: data from insurance company, telephone
catalog, data from the Arkhangelsk Health Care Department. It will be important to develop a
closer collaboration with Russian researchers in order to maintain the continuing registration of
disease/death cases. We are also discussing with our Russian colleagues the possibility of a
verification study for death/disease diagnoses. Another topic that will be investigated is
availability of effective treatment and case-fatality of CVD events in Russia compared with

Western countries.
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Abstract. Since the beginning of the 1990s the public
health situation in Russia has been characterized by
an cxtremely high mortality and a significant reduc-
tion in life expectancy. Cardiovascular diseases re-
mained the major cause of death. Only a few large
population studies were conducted in Russia during
this period. A total of 1968 men and 1737 women
aged 18-75 years participated in a health survey in
Arkhangelsk, Russia, over the period 1999-2000.
Investigation included asscssment of classic cardio-
vascular risk factors (family history, smoking, blood

Key words: Coronary heart discase, Risk score, Russia

pressure, and blood lipids) along with gencral health
variables. The paper presents sex specific data on risk
factors for coronary hcart discase. Though the car-
diovascular mortality is high in Russia, the calculated
risk for coronary heart discase (the Framingham risk
score and the Norwegian risk score) was lower in all
age groups of men and women in Arkhangelsk
compared with studies from the Western Europe and
USA. Our data suggest that high cardiovascular
mortality in Russia may be driven not only by the
classic risk factors for coronary heart discasc.

Abbreviations: BMI = body mass index; CHD = coronary heart discasc; CV = analytic

Introduction

The size of Russian population has been rapidly de-
clining since the beginning of 1990s. Life expectancy
at birth remaincd low during the last 15 years [I-11].
Cardiovascular discases were the major cause of
death [1, 10]. The ratio of cardiovascular mortality in
the former Soviet Union to the mortality in the
Western Europe was highest in the age group 35—
44 years, especially in men [12]. Premature death of
middle-aged men resulted in a large sex gap in life
expectancy. In the year 2000 life expectancy in Russia
was 59.0 and 72.2 years for men and women, re-
spectively [11]. The gap in healthy life expectancy
(HALE) between Russia and Western Europe coun-
trics was 18-20 ycars for men and 10-13 years for
women [13].

Despitc the crisis in public health, only a few cpi-
demiological studies were carried out in Russia dur-
ing the post-sovict period [14-18). The Lipid
Research Prevalence Study (LRPS) was conducted in
Moscow and St-Pectersburg (1978-1982), the MON-
ICA study was carried out in Moscow and Novo-
sibirsk (1984-1995), and thc population study in
Karclia was accomplished in 1992 [15-18]. In addi-

tion to these studies there werc some publications
based on the information from the Goskomstat (the
Russian Central Statistics Agency) and from the
Moscow Centre for Demography and Human Ecol-
ogy (1, 2, 5, 10].

Lack of epidemiological studies results in absence of
rcliable and comparable information about the public
health. The few previous studics were conducted
mostly in Moscow or St-Petersburg in the 1980s.

According to the official statistics the largest de-
crease in life expectancy was observed in the North of
Russia [5, 6]. Thercfore, after a pilot study in 1996,
we decided to carry out a population study in the
Arkhangelsk rcgion — the largest rcgion in the North
of European Russia. So far, no population studies
have been published from this arca. The health survey
was a co-project between the Northern State Medical
University, Arkhangelsk, Russia and the Institute of
Community Medicine, University of Tromse, Nor-
way. The aim of the survey was to study risk factors
for coronary heart diseasc (CHD) together with al-
cohol consumption, social stress, nutrition, and
quality of life, and to cxplore the potential impact of
alcohol on the population health. This paper presents
the data about risk factors for CHD.
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Materials and methods

Study population

Arkhangelsk region is the largest region of the Euro-
pcan Russia; it accounts 3.4% of the whole ter-
ritory [19]. In 1999 the town of Arkhangelsk had a
population of 170,000 men and 197,000 women [20].
As a population register in Russia was not available
for medical research, we had to find other ways to
recruit participants. Outpatient clinics in Russia
provide primary medical care for the general popu-
lation according to territorial and occupational
principles. From November 1999 to November 2000
we investigated the population registered at the
Scmashko outpatient clinic in Arkhangelsk. From
the beginning of the study it was decided to have
similarly sized age and sex groups. To avoid a
‘healthy voluntecr effect’, participants were recrui-
ted consecutively during the obligatory annual
medical examination at the outpatient clinic or
through their work/study place. Of those who were
invited, 40 persons refused to participate (1.1%).
Altogether 1968 men and 1737 women aged
18 years and more participated in the study (1.0%
of the city population, 0.3% of the rcgion popula-
tion). People with different occupational status were
recruited: scamen, workers, tcachers, doctors, do-
mestic services, office and trade ecmployees, students
and pensioners.

Examination

Each participant completed a questionnaire covering
education, marital status, profession, previous, pre-
scnt and family diseases, self-estimation of health,
complaints, dict habits, physical activity at work and
leisure time, active physical training, smoking, coffee-,
alcohol- and drug consumption. Weight, height,
waist and hip circumference were measured. Blood
pressure was measured three times at intervals of two
minutcs on the right arm in a sitting position using
DINAMAP R (Criticon, Tampa, Florida). Non-
fasting venous blood samples were drawn and cen-
trifuged within 15-25 min of venepuncture at the
outpatient clinics’ laboratory. The secrum samples
were kept at —20 °C and transported to Tromse in
boxes with freezing clements by a 5-h flight. As the
results of a Norwegian—-Russian co-project on Sval-
bard [21] had shown both systematical and arbitrary
differences between laboratories in Norway and
Russia, we decided to perform parallel laboratory
analyses at the Department of Clinical Chemistry,
University Hospital of Tromsg and at the laboratory
in Arkhangelsk. This paper presents the results from
the laboratory in Tromse.

Analyses

Total serum cholesterol was measured by the enzy-
matic colorimetric test (cholesterolesterase, choles-
teroloxidase). Analytic cocfficient of variation (CV)
was 5%. Triglycerides were assayed by the enzymatic
colorimetric test (lipoproteinlipase, glyccrokinase,
and glycerophosfat oxidase), CV was 2%. High-
density lipoprotein cholesterol (HDL-cholesterol)
was measured by the homogeneous enzymatic colo-
rimetric test (PEG cholesterolesterase, PEG per-
oxidasc), CV was 3%. Results of the study were
compared with two studies from Northern Norway:
the Finnmark study (1987-1988) [22, 23] and the
Tromse study (1994-1995) [24, 25). Populations cx-
amined in our study and in the two Norwcgian
studies, were relatively similar concerning occupation
and climate conditions: many of participants were
involved in fishing industry, they lived in northern
climate conditions with lack of sunlight and low
temperatures in wintertime. Our study had the same
design as the Norwegian studics (similar question-
naire, measurement of blood pressurc and pulse by
DINAMAP and the same laboratory in Tromse for
serum analysis). In fact, the Arkhangelsk study was
designed using the experience from the population
studics in Tromse and Finnmark.

The risk for CHD was calculated using two types
of risk scores: the Framingham risk score [26, 27] and
the Norwegian Myocardial infarction risk score [28].
The Framingham risk score includes subjects’ age, sex,
total cholesterol, HDL cholesterol, systolic blood
pressure, smoking (yes/no) and presence of diabetes
mellitus. Self-reported information about diabetes
mellitus was used: Do you have diabetes mellitus (yes,
no). The Framingham risk score estimates the 10-year
risk for CHD (%). The Myocardial infarction risk
score includes subjects’ sex, total cholesterol, systolic
blood pressure, family history of CHD and number
of cigarettes smoked daily. The Myocardial infarction
risk score presents the 10-year relative risk for myo-
cardial infarction (women with no increase in any of
the risk factors have RR =1.0). Risk score
=58 + 2x(age-39) indicates a very high risk for
myocardial infarction. Risk factor levels and the
Myocardial infarction risk score for the Tromse study
were calculated using the database of this study that
belongs to the Institute of Community Medicine,
University in Tromse. A written permission to usc
the databasc was obtained.

The data for 35-60 ycars old men and women in
Arkhangelsk were age standardized using the same
method as in the MONICA study [15]: the sample
was stratificd by the threc 10-ycar age groups and the
sample means were standardized with weights 12, 11
and 8, respectively. SAS softwarc package was used
for statistical analysis (SAS Institute Inc, Cary, NC)
[29].
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The study was approved by the Regional Ethical
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Results

Tablc 1 shows general characteristics of the study
population compared with the Arkhangelsk rcgion
population (aged [5-72 years) in 1999 [20].

Marital status, proportion of pensioners, employed
women and female students was almost similar in the
two populations, whereas cducational status, num-
bers of male students and unemployed men were
different. The proportion of women out of work
(houscwives or unemployed) was similar in the study
population to that in the Arkhangelsk region popu-
lation.

Table 2 presents age-adjusted data on the classic
risk factors for CHD in Arkhangelsk compared with
the Finnmark study [22, 23] and the Tromse study [24].

Mean total cholestcrol was lower in men and
women in Arkhangelsk compared with Finnmark
and Tromsg. Mecan triglycerides were lower in Rus-
sian men than in both studics from Norway. In
Russian women, mean triglycerides were lower than
in Finnmark, but the same as in Tromse. Mecan
HDL-cholesterol was the same in men, but lower in
women in Arkhangelsk compared with the Norwe-
gian populations [22]. Mean systolic blood pressure
and body mass index werc almost similar in these
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populations, whercas diastolic blood pressure was
lower in Arkhangelsk than in Norway. Mean number
of cigarettes per day was lower in men and women in
Arkhangelsk than in Finnmark and Tromse.

Table 3 presents prevalence of smoking and mean
Myocardial infarction risk score in the Arkhangelsk
study compared with the figures from Finnmark and
Tromse.

The prevalence of smoking was higher in men, but
much lower in women in Arkhangelsk compared
with Finnmark and Tromse. In Arkhangelsk therc
was an cvident sex difference in the prevalence of
smoking: the prevalence in men was almost three
times greater than in women. The highest prevalence
of smoking was found in the young age groups. In
women there was a continuous dccrease in smoking
with age to 1% in the oldest age group, whereas in
men the prevalence of smoking decreased after the
age of 60 years.

About 16% men and 34% women reported posi-
tive family history of angina pectoris and/or myo-
cardial infarction (data not shown). The prevalence
of positive family history for CHD was lower in the
Arkhangelsk population compared with the studies in
Finnmark and Tromse: about 45% of men and 40%
of women in Finnmark, and 41% of men and 45% of
women in Tromsg have reported presence of angina
pectoris and/or myocardial infarction in parents [23].

The Myocardial infarction risk score was lower in
all age groups of men and women from Arkhangelsk
compared with the Finnmark and Tromse studics.

Table 1. General characteristics (%) of the study population compared with the population of the Arkhangelsk region

The study population

Arkhangelsk region®

Men Women Men Women
Working status
Student 14.3 8.7 9.0 10.0
Employed 69.1 57.9 62.0 55.0
Houscwife - 6.0 - 2.0
Pensioner 15.4 23.5 15.0 24.0
Unemployed 1.2 3.9 14.0 9.0
Marital status
Not married® 25.8 21.9 25.0 20.2
Marricd 66.7 53.6 66.4 56.4
Divorced 4.2 11.0 44 8.0
Widower/widow 33 13.5 4.1 15.3
Education
Primary 5.8 8.6 13.3 10.8
Secondary 16.8 17.4 55.5 482
Professional® 56.5 41.5 19.1 29.2
Higher? 20.8 325 12.1 11.8

®The population of the Arkhangelsk region in 1999 (aged 15-72 years), according to the official statistics [20].

®Including not registcred marriage.
¢Sccondary profcssional.
4 Complete and incomplete higher education.
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Table 2. Age adjusted means (SD) of blood pressure (BP), scrum lipids and body mass index (BMI) in men and women
from the Arkhangelsk study compared with the Finnmark study™® and the Tromse study®

Men Women

Arkhangelsk  Finnmark®  Tromse® Arkhangelsk  Finnmark®  Tromse®

N = 1968 N = 9012 N = 12736 N = 1737 N = 8797 N = 14153
Mcan age, ycars 41.8 (16.3) 43.4 (5.3) 46.7 (14.5) 44.2 (15.9) 43.4 (5.3) 47.2 (15.5)
Total cholesterol, mmol/l 50(1.2) 6.6 (1.3) 6.1 (1.2) 51(1.2) 6.6 (1.4) 6.1 (1.4)
Triglycerides, mmol/l 1.4 (0.9) 2.1 (1.5) 1.8 (1.1) 1.3 (0.9) 1.6 (1.0) 1.3 (0.9)
HDL-cholesterol, mmol/1® 1.3 (0.4 1.3 (0.4) 1.3 (0.4 14 (0.4) 1.5 (0.4) 1.6 (0.4)
Systolic BP, mmHgd 133.5(19.0) 1351 (17.0)  137.5(17.4) 128.1 (22.4) 129.5(19.3) 131.9 (22.6)
Diastolic BP, mmHg? 75.7(146)  8L.2(11.2)  799(11.8)  73.0(133)  77.7(10.9)  76.1 (12.7)
BMI, kg/m2 25.3 (4.0) 26.0 (3.9) 25.6 (3.3) 26.0 (5.7) 25.7 (4.5) 24.8 (4.2)
Cigarettes per day® 13.0 (7.3) 158 (7.7) 14.0 (7.1) 6.4 (5.1) 12.6 (6.0) 11.1 (5.4)

“Westlund et al. [23].
YDAta for Finnmark: Njglstad et al. [22].
°The database of the Tromsg study (1994-1995).

91n Arkhangelsk and Tromsg: mean of the 2nd and the 3rd of Dinamap mcasurements; in Finnmark: the lowest of three
Dinamap measurements (systolic BP about 2.1 mmHg and diastloic BP 1.3 mmHg lower than the mean of the 2nd and 3rd

Dianamap measurements).
¢ Smokers only.

Table 4 presents the 10-ycar CHD risk (Framing-
ham risk score) calculated for the Arkhangelsk study
participants aged 30-74 ycars [26).

The CHD risk in Arkhangelsk was the same or
lower than the ‘average risk’ in the Framingham
study for all age groups of men and women [26]. The
Framingham risk score for the whole study popula-
tion was 4.9 (3.8) and 3.7 (8.1) for men and women,
respectively, that corresponded to 8% and 7% 10-
year CHD risk.

Discussion

It is difficult to draw a representative sample of the
whole Russian population because of the vast terri-
tory, ethnical, rcligious and cultural heterogencity
(more than 100 European and Asiatic nationalities)
and the unavailability of a population register for
medical research. We conducted the study in the
capital of the largest region in the European Russia
and limited our study to the working population,
students and pensioners. As data about the general
population of Arkhangelsk town werc not available,
we compared the study population with the Arkh-
angelsk region population aged 15-72 years. The
study population was older (from 18 ycars), that may
partly explain its higher cducational level. Marital
status, proportions of pensioners, female students,
employed women and women out of work (unem-
ployed or housewives) were almost similar to that in
the region population, but unemployed men were
underrepresented in the study. The educational and
occupational differences between the study popula-
tion and the Arkhangelsk region population may be
interpreted as an urban-rural difference, with more

opportunitics for education and work in the city.
Nevertheless, with these exceptions the study popu-
lation seems fairly representative for the Arkhangelsk
region population.

Our findings were similar to other studies in Rus-
sia, even though thesc studies differed somewhat in
design, population samples, methods of data collec-
tion and laboratory measurements. Table 5 presents
the data for 35-64 years old participants age stan-
dardized using the same method as in the MONICA
study [16].

BMI and total cholesterol in men and women were
not very different in Arkhangelsk than in the
MONICA study. Smoking pattern in men and
women from Arkhangelsk was similar to the average
smoking pattern in the MONICA study in Moscow
and Novosibirsk. Systolic blood pressure was almost
the same in women and 4-6 mmHg higher in men
from Arkhangelsk than in the MONICA study. It is
of importance that while the MONICA study used a
mercury sphygmomanometer for blood pressure
measurement, we used the oscillometric blood pres-
sure devicc DINAMAP. This device tends to over-
cstimate SBP and underestimate DBP compared with
sphygmomanometers [30, 31). With this consider-
ation we conclude that the classical risk factors for
CHD in the Arkhangelsk population were not very
different from the final MONICA study in Moscow
and Novosibirsk, supporting our suggestion about
representativity of the Arkhangelsk study.

The CHD risk pattern in our study was less fa-
vorable in men than in women, mainly duc to dif-
ferences in smoking habits. The prevalence of daily
smoking has traditionally been high in Russian men
in all age groups [32). The vast difference in smoking
between younger and clder women could be ex-
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Table 4. The 10-year risk for CHD (%) in men and women in Arkhangelsk together with the ‘average’ and ‘low risk’ (%)

according to the Framingham score

Age, years
30-34 35-39 40-44 4549 50-54 55-59 6064 65-69 70-74
Men
Arkhangelsk study 2 4 5 8 10 13 18 25 28
Avcrage risk" 3 5 7 11 14 16 21 25 30
Low risk® 2 3 4 4 6 7 9 1 14
Women
Arkhangelsk study <1 <l 2 4 8 10 13 13 13
Average risk” <1 <1 2 5 8 12 12 13 14
Low risk® <1 <1 2 3 5 7 8 8 8

*The 10-year risk for CHD reported as ‘average’ in the Framingham study [26].
®The idealized ‘low risk’ for CHD from the Framingham study based on the optimal blood pressure, optimal blood lipids,

no diabetes and no smoking [26].

Table 5. Age-standardized prevalence of daily smoking, means of BMI, systolic blood pressure and total cholesterol in 35—
64 ycars old men and women from the Arkhangelsk study compared with the final MONICA study in Moscow and

Novosibirsk
N Daily smoking, % BMI, kg/m®> SBP, mmHg Total cholestcrol®

Men

Arkhangelsk study® 1064 51 26.3 136 5.3

MONICA Moscow® 1873 47 25.2 130 5.3

MONICA Novosibirsk® 1088 60 259 132 5.0
Women

Arkhangelsk study® 1032 10 273 132 5.5

MONICA Moscow® 1648 14 26.5 133 5.6

MONICA Novosibirsk? 1089 6 28.5 131 5.3

 Arkhangelsk data for participants aged 35-64 years standardized to thc MONICA study.

>The final MONICA study in Moscow and Novosibirsk [16].

°In mmol/l.

plained by the changed attitude to women’s smoking.
Social changes in Russia have led to implementation
of the western smoking pattern characterized by
younger women smoking as much as men.

However, despite the high prevalence of smoking
in men, the 10-year risk for CHD, calculated ac-
cording to the Framingham risk score (including
prevalence of smoking), was the same or lower than
the CHD risk cstimated as ‘average’ in the Fra-
mingham study in all age groups of men and women
[26].

The 10-ycar CHD risk provides an cstimate of the
probability that individuals will develop a disease
during a 10-year period, and corresponds to the 10-
year cumulative incidence of CHD. The 10-year
CHD risk in the study population was 7-8%, which
cstimates the annual CHD incidence of 7-8 per 1000
adults. According to the official data for the Arkh-
angelsk region, the annual incidence in the time of the
study was 16.9 per 1000 adults [33], which is twice as
high as that cstimated by the Framingham risk score.
It could be argued that a smaller population at
highest risk might have been missed since this popu-

lation sample represents mainly working participants.
However, the prevalence of sclf-reported cardiovas-
cular diseases in the study population was 130.7 per
1000 participants (age-standardized to thc total
Russian population), which agrees well with the of-
ficial data for the adult population in the Northwest
of Russia in 1998 (132.9 per 1000) [34). Although the
‘healthy worker cffect’ cannot completely be cxclud-
ed, the gap between the estimated aggregate risk and
the vital statistics data is too large to be cxplained by
a possible sclection bias.

The classic risk factors for CHD were in general
more favourable in the Arkhangelsk population than
in Norway (Finnmark and Tromse) cxcept for pre-
valence of smoking in men and HDL cholesterol in
women. However, mean number of cigarcttes/day in
smokers was lower in Arkhangelsk than in the Nor-
wegian studies. The Myocardial infarction risk score
was lower in the Arkhangelsk population than in the
populations in Finnmark and Tromse. Unlike the
Framingham score, thc Myocardial infarction risk
score includes numbers of cigarettes/day (not preva-
lence of smoking). However, both scores displayed a



more favourable risk profile in the Arkhangelsk
population compared with other studies.

According to official Russian data the age stan-
dardized cardiovascular mortality in Arkhangelsk
region in 1999 was 805 and 860 per 100,000 men and
women, respectively [20]. In 1995 (the time of the
Tromse IV study) and in 1988 (the time of the
Finnmark study) the age standardized cardiovascular
mortality was 598 and 316 per 100,000 men and
women in Tromse and 737 and 424 per 100,000 men
and women in Finnmark, respectively [35]). Cardio-
vascular mortality is stcadily rising in Russia and
gradually decreasing in Norway.

The prevalence of positive family history for CHD
was lower in the Arkhangelsk population compared
with Finnmark and Tromse. Unless awarcness of
family discases is low in Russia, the rcasons for the
high cardiovascular mortality do not scem to lic in
the genes cither.

Our study did not confirm the importance of the
classic risk factors in relation to the high cardiovas-
cular mortality in Russia. In fact the MONICA study
also pointed in the same direction, although they did
not focus on that item [15, 16]. If the ‘power’ of the
classic risk factors in Russia is thc same as in the
Western Europe and USA, we certainly have to
scarch for other factors to explain the high cardio-
vascular mortality in Russia.

Further investigations are thercfore necessary to
cxplain the Russian mortality paradox, ‘unprece-
dented in the history of the recorded mortality in the
world’ [36].
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Factors behind the Increase in Cardiovascular
Mortality in Russia: Apolipoprotein Al and B
Distribution in the Arkhangelsk Study 2000
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Background: Cardiovascular mortality is markedly
higher in Russia than in Western Europe and the US.
Little is known about indicators of atherosclerotic risk
in the Russian population. To our knowledge, this is the
first study of apolipoprotein (apo) Al and B in Russia
based on the WHO-IFCC standard.

Methods: We measured apo Al and B by immunoturbi-
dimetric assay in 3694 men and women from Arkhan-
gelsk, Russia, in 1999-2000.

Results: The age-related distribution of apo B was
similar to that in other countries, whereas the apo Al
profile was different. For men =20 years, apo Al was
considerably higher than in studies from other coun-
tries. Women had also relatively high apo Al concentra-
tions, although the difference was not as pronounced as
in men. The apo Al concentration was positively asso-
ciated with age and lifestyle variables such as alcohol
consumption and physical activity, and negatively asso-
ciated with body mass index and self-reported myocar-
dial infarction. y-Glutamyltransferase was positively
associated with apo Al in both sexes.

Conclusions: The apparently favorable apolipoprotein
profiles contrast with official death statistics indicating
high cardiovascular mortality in Russia. High apo Al
might indicate excessive alcohol consumption.
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Mortality from cardiovascular disease (CVD)® is mark-
edly higher in Russia than in Western Europe and the US.
Dramatic increases in mortality rates on an epidemic scale
took place in post-Soviet Russia after 1991 (1). In the
mid-1990s the cardiovascular mortality rate was double
that of the US (1). After a temporary decrease in the late
1990s, cardiovascular mortality in Russia continues to
increase (2). In an earlier report (3) we showed that such
factors as total cholesterol concentrations, blood pressure,
and smoking had little predictive value. These findings
supported the results of former studies in Russia (4-6).
High cardiovascular mortality and its significant fluctua-
tions in post-Soviet Russia seemed to be only partially
associated with the “classic” risk factors identified in
epidemiologic studies in Western Europe and the US.
Little is known, however, about other indicators of
atherosclerotic risk in the Russian population. Low serum
concentrations of apolipoprotein (apo) Al, the main pro-
tein component of HDL, and increased concentrations of
apo B100, the main protein component of LDL, have been
reported as CVD risk factors in case—control studies,
studies of patients undergoing angiography, and in pro-
spective studies (7-16). Some authors have concluded
that apo Al and B were better indicators of atherosclerotic
risk than other serum lipids (9, 10, 13). A study of patients
with angiographically confirmed coronary heart disease
and without apparent risk factors has emphasized the
importance of investigating apo Al in populations with
low classic risk profiles (12). Significant differences in
lipid and apolipoprotein profiles have been found be-
tween Estonian and Russian men living in Estonia (17).
These results have emphasized the need for obtaining
data to establish apolipoprotein reference values in Rus-

5 Nonstandard abbreviations: CVD, cardiovascular disease; apo, apoli-
poprotein; AU, alcohol unit(s); BMI, body mass index; GGT, y-glutamyltrans-
ferase; and NHANES, National Health and Nutrition Examination Survey.
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sia. The aims of the present study were to determine the
distribution of apo Al and B and to identify their deter-
minants in an adult Russian population.

Materials and Methods
STUDY POPULATION
The town Arkhangelsk is the center of the Arkhangelsk
region, the largest northern region of the European Rus-
sia. In 1999, the population of the Arkhangelsk town was
170000 men and 197 000 women (0.3% of the general
Russian population in 1999) (18).

No population register was available for medical re-
search in Arkhangelsk. Outpatient clinics in Russia pro-
vide primary medical care to the general population
according to territorial and occupational principles. We
therefore decided to consecutively recruit residents regis-
tered at one of the outpatient clinics in Arkhangelsk.
Pensioners were recruited through the clinic’s register.
Working people and students were consecutively invited
either through obligatory annual medical examinations or
through their places of work or study. Inclusion criteria
were being a Russian resident and age >17 years. Alto-
gether 1962 men and 1732 women =18 years of age
participated in the study in 1999-2000 and had their
apolipoprotein concentrations measured. The age distri-
bution of the study population was close to that of the
total Russian adult population in 2000, and marital status
was similar to that the general population of the Arkhan-
gelsk region (3). Participants younger than 25 years were
mainly students (72% of men and 61% of women). The
majority of men 25-59 years of age were seamen and
harbor workers (86%), whereas women of this age were
mainly civil employees and factory workers (73%). Civil
employees were predominantly occupied in educational
and healthcare systems. Approximately 84% of all exam-
ined civil employees were women, and only 16% were
men. The official statistical data for the entire Arkhan-
gelsk region in 1999 (18) showed the same skewed sex
distribution in these professions (84-85% women and
15-16% men). In the age groups over 60 years there were
mostly pensioners (80% of men and 88% of women). The
proportion of pensioners in the study population was the
same as in the Arkhangelsk region (3).

ETHICS APPROVAL

The study was approved by the Regional Ethical Com-
mittee, Norway. Verbal informed consent was obtained
from all participants.

QUESTIONNAIRE, PHYSICAL EXAMINATION, AND
LABORATORY ANALYSES

All participants answered a 6-page questionnaire (111
items) covering education, marital status, occupation,
family diseases, smoking, and physical activity at work
and leisure. Participants answered questions on their
frequency of alcohol consumption (categories: never, once
a month, two to four times per month, two or more times

per week) and on their weekly consumption of beer, wine,
and vodka in alcohol units (1 AU = 138 g of pure
alcohol). Physical activity was assessed at work and at
leisure. Three categories were used for analysis: seden-
tary, moderate, and high physical activity. A sedentary
job and sedentary leisure lifestyle were defined as seden-
tary physical activity. Walking, cycling at least 4 h per
week during leisure time, or a job requiring considerable
walking were defined as moderate physical activity. High
physical activity included amateur sport activities at least
4 h per week, regular physical training several times per
week with participation in sport competitions, or a job
requiring considerable walking, lifting, and physical
strain.

Dietary habits were estimated by four questions con-
cerning how often participants ate fresh fruits and vege-
tables, fish, meat and meat products, and milk and milk
products (never or very rarely, once a week, two to three
times per week, four to five times per week, or almost
daily). Bread consumption was assessed by a separate
question that asked how many pieces of bread (all bread
types) participants ate daily (<2, 2-4, 5-6, 7-12, =13).

Self-reported information about coronary heart disease
(angina pectoris, myocardial infarction), stroke, and dia-
betes mellitus was obtained. Participants reported use of
cardiovascular medicines without specification of the
types of medicines. Body height, weight, and blood pres-
sure were measured, the latter with a DINAMAP-R
automatic device.

Nonfasting venous blood samples were drawn and
centrifuged within 15-25 min at the laboratory servicing
outpatient clinics in Arkhangelsk. Serum was stored at
=20 °C for 3—-4 weeks and then transported to Norway in
boxes containing freezing elements by a 5-h flight. Serum
was kept at —80 °C before analyses. All laboratory mea-
surements were performed in Norway at the Laboratory
of the Department of Clinical Chemistry, University Hos-
pital in Tromse.

Apo Al and B were assayed by an immunoturbidimet-
ric method with polyclonal sheep anti-human apolipopro-
tein antibodies (Roche). Methods for measurement of
apolipoprotein were standardized against the WHO/
IFCC SP-07 standard (19, 20). The laboratory used both
internal and external methods of quality control. The
analytic CV was <3% for both apo AI and apo B mea-
surements. External quality control showed apolipopro-
tein values within the established control limits.

HDL-cholesterol was measured by the homogeneous
enzymatic colorimetric test (polyethylene glycol-choles-
terol esterase, peroxidase) with a CV of 3%. This method
meets the goals of the 1998 NIH National Cholesterol
Education Program for acceptable performance. The re-
sults of the method correlate well with those obtained by
precipitation-based methods (21). All analyses were per-
formed in a Hitachi 917 analyzer.
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STATISTICAL METHODS

The two-sample #-test was used to compare the results for
men and women. Pearson correlation coefficients and
forward stepwise linear regression analyses were per-
formed separately for each sex with use of SAS statistical
software package 8e (22) to study the relationships be-
tween the apolipoproteins and other variables. A 5%
significance level was used for reminding or removal
from the final regression model.

The independent variables introduced in the initial
regression model comprised demographic characteristics
(age, civil status, occupation), education (categories: 1,
incomplete and complete secondary education; 2, second-
ary professional education; 3, unfinished university; 4,
high education; i.e., complete university education), pre-
vious and present diseases (myocardial infarction, angina
pectoris, stroke, diabetes), diseases in parents and siblings
(myocardial infarction, angina pectoris, stroke), cardio-
vascular medication (no/yes), lifestyle variables (active
and passive smoking, physical activity), alcohol consump-
tion (in general and separate for each type of beverage),
and physical measurements [body mass index (BMI),
serum y-glutamyltransferase (GGT), albumin, and serum
lipids].

Results of the regression analysis were presented as
B-coefficients. The formula B X 100 was introduced to
make the presentation of the results easier. These coeffi-
cients show the change in apolipoprotein concentrations
(in g/L, multiplied by 100) if the independent variables
change by one unit. The following independent variables
remained in the final regression models for apo Al in
one or both of sexes: age (years), BMI (kg/m?), physical
activity (sedentary, moderate, high physical activity),
self-reported myocardial infarction (no/yes), smoking
(no/yes), high education (vs secondary education), serum
albumin (g/L), GGT (U/L), total cholesterol (mmol/L),
and triglycerides (mmol/L). Alcohol variables that re-
mained in the final analysis were frequency of alcohol
intake (see previous categorization of the variable),
weekly consumption of vodka (in AU), and weekly con-
sumption of beer (in AU).

The final regression model for apo B contained the
following independent variables: daily bread consump-
tion (see previous categorization of the variable), weekly
beer intake (in AU), meat and meat products consump-
tion (see previous categorization of the variable), age
(years), BMI (kg/ m?), high education (vs secondary edu-
cation), smoking (no/yes), GGT (U/L), serum albumin
(g/L), and triglycerides (mmol/L).

Results
The baseline characteristics of the participants are listed in
Table 1. The age-standardized prevalence of self-reported
CVD and stroke in the study population was 130.7 per
1000 participants (age-standardized to the general Rus-
sian population in 1998). This number agrees well with
the official data on prevalence of circulatory diseases in

Table 1. Baseline characteristics of participants in the

Arkhangeisk Study 2000.
Men Women
{n = 1962) {n = 1732)

Mean (SD) age, years 41.9(16.3) 44.3(15.9)
Mean (SD) BMI, kg/m? 25.2 (4.0) 26.1(5.7)
Mean (SD) S8P,” mmHg 132.7 (19.0) 129.1(22.4)
Mean (SD) DBP, mmHg 75.2 (14.6) 73.6 (13.3)
Mean (SD) total cholesterol,® mmol/L 5.0(1.2) 5.2 (1.2)
Mean (SD) HDL-cholesterot,® mmol/L 1.3(0.4) 1.4 (0.4)
Mean (SD) triglycerides,® mmol/L 1.4 (0.9) 1.3(0.8)
Mean (SD) alcohol intake/week,? AU

Vodka 5.1(7.2) 1.0(3.2)

Beer 2.1(3.2) 0.6 (1.2)

Wine 0.3(1.4) 0.7 (1.5)
Frequency of alcohol intake, %

Never 12.2 27.1

Once a month or less 225 335

2-4 times per month 51.0 34.4

2 times per week or more 14.3 5.0
Physical activity, %

Sedentary 14.3 31.7

Moderate 27.6 45.5

High 58.1 22.8
Smoking, % 56.6 21.3
Self-reported CVD? and stroke, % 9.4 12.6
Self-reported diabetes, % 1.5 3.0
BMI =30 kg/m?, % 11.7 209
Total cholesterol >6 mmol/L, % 18.8 22.8
Triglycerides >2 mmol/L, % 15.0 12.7
Use of medicines,” % 6.6 14.3

 SBP, sy blood p ; DBP, blood p

® Nonfasting blood.

“One g value for trigly jes in women.

41 AU = 13.8 g of pure alcohol.

°CvVD diai and angina pectoris.

Y
! All cardiovascular medicines.

the northwestern regions of European Russia in 1998
(132.9 per 1000 citizens) (23).

Approximately 10% of the study population reported
use of cardiovascular medicines. Exclusion of those who
took medicines did not change the apo Al and B distri-
butions substantially. Thus, we decided to present the
final results from all of the participants.

Apo Al and B distributions were close to gaussian
(Table 2). Apo Al concentrations were significantly lower
in all age groups of men than in women (P <0.0001). In
men, apo Al concentrations increased steeply between 18
and 29 years, plateaued at 30-59 years, and decreased
gradually after 60 years. In women, apo Al concentrations
plateaued at the age of 20 years. As in men, apo Al
decreased in the oldest age group of women.

Apo B concentrations increased in men from the age of
18 to 59 years and tended to decrease in the older age
groups. In women, there was a continuous increase in apo
B concentrations with age. Men had higher apo B concen-
trations than women in all age groups from 20 to 49 years
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Table 2.

years

Apo Al
18-19
20-29
30-39
40-49
50-59
>60
Total

Apo B
18-19
20-29
30-39
40-49
50-59
>60
Total

Apo Al and B {g/L) serum concentrations in men and women: The Arkhangeisk Study 2000.
Men

Women

233
289
354
446
308
332
1962

233
289
354
446
308
332
1962

Mean (SD)

1.27 (0.20)
1.45 (0.25)
1.52 (0.23)
1.62 (0.26)
1.52 (0.24)
1.48 (0.27)
1.47 (0.26)

0.69 (0.16)
0.83 (0.24)
0.98 (0.23)
1.07 (0.24)
1.10 (0.25)
1.07 (0.24)
0.98 (0.27)

Percentile

5th 10th 25th 50th 75th

0.94
1.07
1.17
1.13
1.17
1.08
1.07

0.47
0.49
0.64
0.70
0.71
0.67
0.57

1.01
112
1.23
1.21
1.25
1.18
1.16

0.52
0.56
0.71
0.78
0.76
0.76
0.64

111
1.28
1.38
1.34
1.34
1.30
1.30

0.59
0.68
0.82
0.88
0.93
0.92
0.78

1.27
1.43
1.52
1.50
1.50
1.45
1.46

0.67
0.81
0.96
1.06
1.11
1.06
0.96

1.39
1.61
1.66
1.67
1.71
1.65
1.63

0.77
0.95
1.14
1.23
1.25
1.21
1.16

1.52
1.79
1.80
1.86
1.84
1.81
1.80

0.87
1.14
1.28
1.40
1.42
1.38
1.33

96th

1.61
1.86
1.92
1.98
1.92
1.93
1.92

0.99
1.22
1.40
1.47
1.50
1.47
1.43

73
299
316
419
305
320

1732

73
300
317
419
305
320

1734

Mean (SD)

1.51(0.21)
1.57 (0.22)
1.59 (0.23)
1.60 (0.24)
1.61 (0.25)
1.56 (0.24)
1.58 (0.23)

0.68 (0.16)
0.75 (0.16)
0.85 (0.20)
0.98 (0.22)
1.11 (0.24)
1.17 (0.27)
0.96 (0.27)

Percentlle

Sth 10th 256th 650th 75th

1.13
1.24
1.23
1.21
1.18
1.21
1.22

0.46
0.50
0.56
0.64
0.75
0.75
0.57

1.23
1.31
1.31
1.30
1.32
1.30
1.30

0.51
0.53
0.60
0.72
0.83
0.85
0.63

1.36
1.42
1.43
1.44
1.46
1.41
1.43

0.57
0.64
0.72
0.84
0.94
1.01
0.76

1.53
1.57
1.58
1.59
1.60
1.55
1.57

0.66
0.74
0.84
0.96
1.09
1.15
0.93

1.65
1.70
1.75
1.74
1.75
1.67
1.73

0.76
0.84
0.96
1.10
1.27
1.34
1.13

1.77
1.85
1.89
1.88
1.90
1.87
1.87

0.88
0.95
111
1.26
1.41
1.56
1.32

95th

1.85
1.98
1.98
2.00
1.97
1.99
1.98

1.02
1.03
1.23
1.34
1.54
1.62
1.44

(P <0.0001), but there was a reverse relationship in the
oldest age group (P <0.0001).

We have presented the regression analysis of apo Al as
two models (Table 3): the first model is without serum
lipids, the second model includes total cholesterol and
triglycerides.

The first regression model included two different types
of alcohol variables: frequency of alcohol intake (without
consideration for volume and type of beverage), and
volume of vodka and beer consumed per week. Volume
of wine consumed per week showed no significant asso-
ciation with apo Al and was not included in the model
(only 9% of men reported any intake of wine).

Model 1 (without alcohol variables) explained 10.4%
and 10.3% of the apo Al variance in men and women,
respectively. When the alcohol frequency variables were
added, 72 increased to 12.4% in men and 12.6% in women.
When the frequency variables were substituted by the
alcohol volume variables, 7* was 12.9% and 11.3%, respec-
tively. When both types of alcohol variables were added,
the model explained 13.5% of apo Al variance in men and
12.8% in women (Table 3).

A frequency of alcohol intake of “2-4 times per month”
was associated with increases in apo Al of 0.060 and
0.077 g/L in men and women, respectively. An alcohol
intake of “2 times per week or more” was associated with
increases in apo Al concentrations of 0.064 g/L in men
and 0.129 g/L in women (vs abstainers).

Serum GGT was significantly associated with apo Al in
both sexes. However, when the analysis was done sepa-
rately only for lifetime abstainers, we found no associa-
tion between GGT and apo Al (data not shown).

In men with self-reported myocardial infarction, apo

Al was 0.111 g/L lower than in healthy men (model 1). In
women the association between apo Al and myocardial
infarction was also negative, but not significant. Moderate
physical activity showed a positive association with apo
Al in both sexes. Men with high physical activity had apo
Al concentrations 0.072 g/L higher than those with a
sedentary lifestyle. In women this association was not
significant (relatively few women reported high physical
activity).

Inclusion of serum lipids in the analysis (model 2)
increased #* substantially in both sexes. Apo Al was
strongly positively associated with total cholesterol and
negatively associated with triglycerides.

The correlation coefficients between apo Al and HDL
were 0.75 in men and 0.81 in women, respectively, and
those between apo B and total cholesterol were 0.91 in
men and 0.90 in women. Because of the high correlation
coefficients, HDL- and total cholesterol were not included
in the regression analyses for apo Al and B, respectively.

Apo B was positively associated with meat consump-
tion and negatively associated with bread consumption in
both sexes (Table 4). Consumption of vegetables, fruits,
fish, milk, and coffee was not associated with apo B
concentrations. In men, apo B was positively associated
with smoking and beer consumption. Apo B concentra-
tions were positively associated with GGT in both sexes;
however, we found no significant association between
GGT and apo B when the analysis was done separately for
lifetime abstainers.

COMPARISON WITH OTHER STUDIES
The results of our study were compared only with pop-
ulation studies that used the WHO-IFCC standard for
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Table 3. Multiple linear regression analysis of apo Al (g/L)
in the Arkhangelsk Study 2000.

A x 100
Men Women
{n = 1962) (n = 1731)*
Model 1  Model 2 Model 1 Model 2
Age, years 0.6° 0.3* 0.3° 0.08
BMI, kg/m? -0.8° -0.8° -0.3° -0.2¢
Moderate physical activity” 4.4° 3.0 4.0° 2.4
High physical activity” 7.2° 4.9° 2.9 2.3
Alcohol intake once a month¥ 2.3 0.7 3.19 2.5
Alcohol intake 2-4 times/ 6.0° 3.8¢ 7.7° 6.3°
month®
Alcohol intake =2 times/ 6.4 5.09 12.9° 10.9°
week®

Volume of vodka/week, AU 0.4° 0.3 0.4 0.5°
Volume of beer/week, AU 0.49 0.3 0.1 0.6

Myocardial infarction, no/yes —11.1° -11.5° -7.8 -35
Smoking, no/yes -1.9 ~249 -3.49 -2.2
High education, no/yes 2.6 1.2 267 1.6
GGT, U/L 0.04° 0.03° 0.05° 0.02
Albumin, g/L 1.9° 1.1° 2.3° 1.6°
Total cholesterol, mmol/L =h 8.0° = 7.8°
Triglycerides, mmol/L -h 5.1° " —8.6°
R, % 13.5 22.2 12.8 239

2 The number of women is lower than in Table 2 because of one missing value
for triglycerides.

b-e gignificiance: °P <0.0001; °P <0.01; 9p <0.05; °P <0.001.
f Compared with sedentary life style.

& Compared with abstainers.

" Not included in the model.

apolipoprotein measurements. Only studies with means
for total cholesterol and BMI similar to our population
were selected: the National Health and Nutrition Exami-
nation Survey (NHANES) IIl Study (24) and the Framing-
ham Offspring Study in the US (25, 26). A Finnish study
(27) reported HDL-cholesterol values similar to those in
our study, but the participants had higher total and
LDL-cholesterol. Despite this, we used this study for
comparison.

The pattern of apo Al distribution was different in our
study compared with those reported in other studies (Fig.
1). In men, there was an abrupt increase in apo Al at the
age of 18-30 years, whereas in other studies there was a
relatively gradual increase or no age-dependent increase.
Furthermore, actual apo Al concentrations were markedly
higher in all age groups of men in Arkhangelsk compared
with other studies. For the youngest men (<20 years) the
results were similar to those in the NHANES III Study
(24). Women 20-29 and 40-59 years of age had apo Al
concentrations similar to the values in the Finnish study
(27), but markedly higher than those reported in the two
studies from the US (24, 25).

The pattern of apo B distribution in men was almost
equal to that in the Framingham Offspring Study and in
the NHANES III Study (24, 25), i.e., increasing with age,

Table 4. Muitiple regression analysis of apo B (g/L) in the
Arkhangeisk Study 2000.

B x 100
Men Women
{n = 1962) (n = 1733)"
Model 1 Model 2 Model 1  Model 2

Age, years 0.6° 0.6° 0.9° 0.7*
BMI, kg/m? 1.7° 1.1° 1.0° 0.5°
Bread/day,’ categories -31> -34% -15° -1.5°
High education® 4.97 3.6° 1.5 1.7
Smoking, no/yes 3.67 3.1° 0.2 -0.8
Volume of beer/week, AU 0.4¢ 0.4° -0.8 -0.9
Meat/week," categories 1.0° 1.1°¢ 0.6 0.9°
GGT, U/L 0.04° 0.02° 0.06° 0.04°
Albumin, g/L 1.4° 1.2° 1.3° 1.1°
Triglycerides, mmol/L - 8.3° B 12.0°
R, % 29.9 36.7 37.5 45.9

= The number of women s lower than in Table 2 because of one missing value
for triglycerides.

-2 gignificance: °P <0.0001; °P <0.05; 9p <0.001; °P <0.01.
! pieces of bread per day (all bread types).

8 Compared with Y

" Meat/meat product consumption from never to daily.

! Not included in the model.

slightly decreasing in the oldest age groups, higher apo B
concentrations in young men compared with women of
the same age, and the reverse relationship after the age of
60 years. Women >30 years of age had the same concen-
trations and pattern of apo B distribution as in the
NHANES Il Study, whereas those under 30 years had
lower values (24).

Discussion

STUDY ADVANTAGES

To our knowledge, this is the first report of apo Al and B
distributions in Russia based on the WHO-IFCC Refer-
ence Materials. The study was carried out in a region with
total mortality (15.1 per 1000 citizens) and cardiovascular
mortality (8.3 per 1000 citizens) rates similar to those in
Russia as a whole in 2000 (15.4 and 8.5 per 1000 citizens,
respectively) (18, 28). The age-standardized prevalence of
self-reported CVD in the study population corresponds
well with the official data for the northwest of Russia.

METHODOLOGIC ISSUES
To avoid “between-laboratory differences” we compared
our data only with reports based on the WHO-IFCC
Reference Standard. Storage of serum at —80 °C does not
affect apo Al and B values (25, 26, 29). Blood samples in
our study were nonfasting. The NHANES III Study
showed no significant difference in apo Al and B concen-
trations between fasting and nonfasting individuals strat-
ified by age and sex (24).

Taking into consideration the large difference in apo Al
concentrations between our sample and other studies, we
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Fig. 1. Distribution of apo Al and B median values (g/L) by age in men and women in Arkhangelsk compared with other studies.
X, the Arkhangelsk Study; A, the Framingham Study (24, 25); *, the NHANES Il Study (23); O, the Finnish study (26).

investigated the possibility of a methodologic bias. Exter-
nal quality control at the laboratory showed that apo Al
values were within the established control limits. We also
believe that the abrupt increase in apo Al in young men
could hardly be explained by a systematic laboratory
difference.

STUDY LIMITATIONS

One limitation of the study is that the method used to
establish a study population was not ideal. Because a
population register was not available for medical research
in Arkhangelsk, we had to recruit participants through
the primary healthcare system. However, the demo-

graphic characteristics of the study population were close
to those for the general Arkhangelsk region population.
Furthermore, we compared the values for classic CVD
risk factors in our population with the results from other
population-based studies in Russia (the MONICA Study
in Moscow and in Novosibirsk) (3) and found no substan-
tial difference between these population samples. How-
ever, we cannot exclude the possibility of different distri-
bution of CVD risk factors in some geographic regions of
Russia, especially in small nationalities with mortality
rates higher than the average for Russia. Our population
was recruited from a region with a mortality rate similar
to the average mortality rate for Russia as a whole.
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Another limitation of the study is that recruitment of
participants during the obligatory medical examination
might have led to underreporting of alcohol consumption.

INTERPRETATION OF THE FINDINGS

The apo Al and B profiles appeared to be favorable in our
study participants. These results are consistent with our
previous work indicating that, regardless of the high
cardiovascular mortality, the values for the classic cardio-
vascular risk factors are more favorable in the examined
Russian population than in similar studies from Western
Europe and the US (3).

In addition, there was a different pattern of apo Al
distribution in young Russian men compared with men in
other studies. The abrupt increase in apo Al in young men
seemed to be lifestyle- rather than age-dependent. There
were considerable socioeconomic differences between the
18-19 and 20-39 age groups: the majority of men in the
youngest age group were students (97%), whereas 73%
and 90% of men in the age groups 20-29 and 30-39 years,
respectively, were well-paid seamen and workers. Al-
though reported physical activity decreased gradually
with age, self-reported vodka consumption doubled from
3.3 AU/week in men 18-19 years to 6.3 AU/week in men
30-39-years of age. This increase is somewhat parallel to
the increase in apo Al (Fig. 2).

Furthermore, the frequency of alcohol intake and the
amount of alcohol consumed were important predictors
of apo Al in both sexes. This supports the results from
other studies, in which apo Al and HDL-cholesterol
concentrations were positively associated with alcohol
consumption (30-33). Daily and weekend drinkers
(males) in our study had apo Al concentrations similar to
those of the same groups of male drinkers in a study from
Australia (34).

GGT was significantly positively associated with apo
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Fig. 2. Median apo Al concentrations and weekly vodka consumption in
men: The Arkhangelsk Study 2000.
A, vodka in AU/week (1 AU = 13.8 g of pure alcohol); B, median apo Al (g/L).

Al in both sexes. GGT is known as a biological marker for
alcohol consumption, but it is also reported as a risk factor
for stroke, hypertension, and diabetes (35-37). GGT con-
centrations in Russian men and women were double
those in similar studies in Norway, indicating high alco-
hol consumption (data not shown). Mean (SD) self-re-
ported alcohol consumption in our study was 7.5 (8.7)
AU/week for men and 2.3 (3.8) AU/week for women,
which corresponds to 6.2 and 1.9 L of pure alcohol/year.
The discrepancy between the self-reported moderate
alcohol intake and the high GGT values indicates a pos-
sible underreporting of alcohol consumption. Previous
studies of alcohol consumption showed that participants
tended to underestimate alcohol intake, reporting only
~40% of actual consumption (38). According to a WHO
report, consumption of pure alcohol per adult (15 years
and older) adjusted for the unrecorded production was
much higher in Russia in the mid-1990s than in Finland
and the US (14.5 L/year vs 9.8 and 9.0 L/year, respec-
tively) (39).

Several prospective studies showed that heavy alcohol
consumption was associated with higher risk of sudden
cardiovascular death and fatal myocardial infarction (40—
43). It has been expressed that many deaths from arrhyth-
mias and cardiomyopathies in middle-aged Russian men
might have been classified as coronary heart disease (44).
The quality of cause-of-death reports in Russia has not
been investigated since the late 1980s. The role of binge
drinking as a possible risk factor for cardiovascular death
from arrhythmias and cardiomyopathies was emphasized
in a report about increased cardiovascular death on
weekends in Moscow (45) and in a similar study in
Lithuania (46). In these cases the traditional CVD risk
factors would have little predictive value.

The epidemic of CVD in Russia has another striking
peculiarity. The considerable increase in cardiovascular
mortality took place after the collapse of the Soviet Union
in 1991 and paralleled increases in mortality rates from
external causes of death, such as fatal alcohol poisonings,
accidents, and violence. Increasing alcohol consumption
in a situation with economic and social instability, rising
poverty, and dissolution of social controls has apparently
played a substantial role in the rising mortality from
external causes.

At the same time results of population studies in
Russia have shown little predictive value of the tradi-
tional risk factors in explaining the excess in CVD mor-
tality rates (3-6). The Lipid Research Clinics Study (6)
also found higher HDL concentrations in Russian men
compared with US men, and a positive association be-
tween high HDL and all-cause mortality in Russia. These
findings indicate a strong influence of other powerful
factors that are associated with increased risk of death as
well as with high HDL and apo Al concentrations. It is
possible that high apo Al and HDL-cholesterol concentra-
tions serve more as markers of liver problems secondary
to excessive alcohol use. We believe that further prospec-
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tive studies are necessary to elucidate the set of risk
factors responsible for the high mortality rate in Russia.
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Abstract Background The paper investigates social
and lifestyle determinants of depression, anxiety, sleep-
ing disorders and self-evaluated low quality of life in a
population sample from the northwest of Russia. Meth-
ods Altogether 1968 men and 1737 women aged 18-90
years participated in a population-based study in
Arkhangelsk, Russia, in the period 1999-2000. Depres-
sion, anxiety, and sleeping disorders were evaluated by a
questionnaire with the formulations that have been pre-
viously used in population studies in Northern Norway.
Alcohol dependence was diagnosed by the Alcohol Use
Disorders Identification Test (AUDIT). Quality of life
was evaluated by a 10-score Cantril Ladder. A score
lower than five was defined as low quality of life. Rela-
tions between depression, anxiety, and sleeping disor-
ders and socioeconomic/lifestyle factors were tested by
logistic regression analyses. Results Women reported
significantly higher prevalence of depression, anxiety
and/or sleeping disorders than men: 68.7% and 32.3 %,
respectively. Depression, anxiety, sleeping disorders and
low quality of life were positively associated with self-
evaluation of nutrition as “poor”, low consumption of
food, and with low-paid professional status. Depression
and sleeping disorders were associated with smoking,

M. Averina (&4) - O. Nilssen « T. Brenn
Institute of Community Medicine (ISM})
University of Tromse

9037 Tromse, Norway

Tel.: +47/77644811

Fax: +47/77644831

E-Mail: Maria.Averina@ism.uit.no

J. Brox

Dept. of Clinical Chemistry
University Hospital of Tromse
Tromse, Norway

V. L. Arkhipovsky
Semashko Clinic
Arkhangelsk, Russia

A.G. Kalinin
Northern State Medical University
Arkhangelsk, Russia

hazardous level of alcohol drinking and alcohol depen-
dence. Anxiety and low quality of life were associated
with alcohol dependence. Depression, anxiety, sleeping
disorders and low quality of life had a strong positive as-
sociation with circulatory diseases and gastrointestinal
diseases, the association remained significant after ad-
justment for smoking and alcohol variables. Conclusions
A considerable part of the examined Russian population
experienced depression, anxiety, and sleeping disorders
that were strongly positively associated with poor nutri-
tion, low socioeconomic status and adverse health be-
haviors (alcohol use disorders, smoking).

Keywords depression - anxiety - sleeping disorders
- quality of life - Russia

Introduction

Russia has experienced dramatic economical, political
and social changes since the collapse of the Soviet
Union. These changes have been followed by a devastat-
ing decline in public health. Life expectancy has de-
creased, especially in middle-aged men, and the gap be-
tween Russia and Western Europe is now more than 10
years for both sexes. Mortality rates have increased con-
siderably since 1990, and are still rising (Goskomstat of
Russia 2004; Notzon etal. 1998). External reasons
(trauma, accidents, suicide, homicide) remain one of the
leading causes of death. According to WHO data (2003),
Russia is emerging as a world leader in suicides.
Cardiovascular diseases (CVD) also represent a ma-
jor cause of death in Russia. In contrast to West-Euro-
pean countries, CVD mortality in Russia continues to in-
crease. Several studies have shown that high
cardiovascular mortality and its recent fluctuations in
Russia could not be explained by the classic risk factors
(Ginter 1995; Kuulasmaa etal. 2000; Perova etal. 1995;
Averina et al. 2003,2004). This “Russian paradox” still re-
mains without explanation, although several hypotheses
have been suggested. Some researchers have suggested
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that heavy alcohol consumption might be responsible
both for the increase in CVD mortality and deaths from
external causes (Chenet etal. 1998; Nemtsov 2002;
Shkolnikov etal. 2001). Others point to the importance
of mental distress as a result of increasing poverty and
unemployment, declining social and medical support,
and considerable fall in living standards (Kennedy and
Kawachi 1998; Notson et al. 1998; Shkolnikov etal. 1998;
Walberg et al. 1998). The MONICA study in Novosibirsk
found that CVD mortality was associated with high al-
cohol consumption (Malyutina etal. 2002), whereas
CVD morbidity was associated with anxiety and sleep-
ing problems (Gafarov etal. 2003). Carlson (2001) found
that self-rated health was closely related to indicators of
economic difficulties in Russia. Economic difficulties
were postulated to give rise to stress, anxiety and de-
pression that could lead to ill health. Studies from other
countries have shown that mental distress, negative
emotions and low socioeconomic status contribute to
the development of cardiovascular diseases and stroke
(Hallqvist etal. 1998; Ketterer etal. 2000; Smith 2001;
Truelsen etal. 2003). Life dissatisfaction and low social
participation have been reported as risk factors for mor-
tality in prospective studies (Dalgard and Hdheim 1998;
Koivumaa-Honkanen et al. 2000).

The objective of this study was to evaluate the preva-
lence of depression, anxiety and sleeping disorders in a
population-based study in Russia. Furthermore, the aim
was to test how and to what degree depression, anxiety,
sleeping disorders and low self-evaluated quality of life
are associated with socioeconomic and lifestyle vari-
ables such as nutrition, alcohol consumption, smoking,
education, occupational and civil status, and self-re-
ported diseases.

Subjects and methods

Study population

The study was conducted in Arkhangelsk - the center of the largest
region in the northwest of Russia. In 1999, the population of the
Arkhangelsk town consisted of 367000 residents (0.3% of the general
Russian population). Total mortality and cardiovascular mortality
rates in the Arkhangelsk region were similar to the figures for the
whole Russian population in 2000 (the Goskomstat of Russia 2004).
No population register was available for medical research in
Arkhangelsk. Primary healthcare departments (polyclinics) provide
medical aid to the general population according to territorial and oc-
cupational principles. For this purpose, outpatient clinics possess a
kind of register over the general population. Citizens are registered at
the clinics on a population basis according to their home address or
place of work, Therefore, we decided to consecutively recruit resi-
dents registered at one of the outpatient clinics in Arkhangelsk. All the
participants were investigated at the same outpatient clinic by spe-
cially trained medical personnel, which made it possible to provide
the same quality of investigation with a minimum of missing data. To
avoid the “healthy volunteer effect”, participants were consecutively
recruited. Prevalence of circulatory diseases in the study population
was almost the same as in the general adult population in the north-
west of Russia: 130.7 and 132.9 per 1000, respectively (Averina etal.
2003). From November 1999 to November 2000, altogether 1968 men
and 1737 women aged 18 years and more participated in the study
(19 of the town population, 0.3 % of the Arkhangelsk region popula-

tion). Of those who were invited, 40 persons refused to participate
(1.19%). Working population and students were consecutively invited
either through the obligatory annual medical examination or through
their places of work or study. Pensioners were recruited through the
clinic’s register. Comparison of the study population with the general
Arkhangelsk region population has been presented in our previous
articles (Averina etal. 2003, 2004). The study population had higher
level of education and lower number of unemployed men compared
with the general Arkhangelsk region population. Other demographic
characteristics of the study sample were close to those for the general
Arkhangelsk region population, thus leaving us with a fairly repre-
sentative sample.

Ethics

The Regional Ethical Committee, Norway, approved the study. No
equivalent ethical committee existed in the Arkhangelsk region at the
time of the study. Verbal informed consent was obtained from all par-
ticipants.

Statistic analyses

A logistic regression analysis with dependent variables depression,
anxiety, sleeping disorders and low life quality was performed using
the SAS software package (Dilorio and Hardy 1996). Characteristics
on diet, alcohol consumption, education, occupational and civil sta-
tus were included in the regression models as independent variables.
The forward stepwise selection of variables was used with a 5% sig-
nificance level for reminding or removal from the final regression
model. The final results were presented as mutually adjusted odds ra-
tios with 95% confidence intervals (CI). For comparison with other
studies the Chi? test and the two-sample t-test were used.

Dependent variables

A six-page questionnaire (111 questions) was used in this population-
based study. A part of the questionnaire was devoted to psychosocial
aspects. We included in the questionnaire the same type of questions
that were previously used in population-based studies in Norway
(Westlund etal. 1993; Nilssen et al. 1999). The questionnaire was ad-
ministered at the outpatient department with assistance from a spe-
cially trained nurse.

The following question was used for depression: Do you have long
periods (2 weeks or more) during which you feel sad, blue or de-
pressed (yes; no)? Similar formulation was used for sleeping disor-
ders: Do you have long periods (2 weeks or more) during which you
have problems with sleep (yes; no)? Sleeping disorders were defined
in the questionnaire as: difficult to fall asleep in the evening; falling
asleep too early in the evening; waking up several times during the
night; waking up too early in the morning; waking up not rested in the
morning; sleeping too long in the morning. Anxiety was estimated by
the question: Do you experience now or did you experience during
the last year anxiety (yes; no)?

Quality of life was self-evaluated by the Cantril Ladder (Cantril
1965) that was illustrated as a scale with ten levels: “Imagine that the
highest level represents the highest quality of life, while the lowest
level represents the worst quality of life. Which level, in your opinion,
is in agreement with your current life?”. A score lower than five was
defined as low life quality.

Independent variables

The following three questions on nutrition were used: How often do
you eat fresh fruits or vegetables; fish or fish products; meat or meat
products (rarely or never; once a week; 2-3 times a week; 4-5 times a
week; almost daily)? These three variables were further dichotomized
as“once a week or less” and “more than once a week”. The participants
were also asked to evaluate their nutrition: How do you evaluate your



nutrition (good; satisfactory; poor)? If the answer was “poor nutri-
tion”, the participant was defined as unsatisfied with nutrition.

Alcohol problems were examined by the Alcohol Use Disorders
Identification Test (AUDIT) (Saunders 1993 a, 1993b). This ten-item
questionnaire includes three questions on quantity and frequency of
alcohol consumption, three questions on abnormal drinking behav-
ior and four questions on alcohol-related problems. The maximum
possible AUDIT score is 40. A score of 8-12 indicates hazardous level
of alcohol drinking and a score of 13 or more indicates alcohol de-
pendence.

The variable smoking was dichotomized: “yes” (occasional and
daily smokers) or “no” (non-smokers and ex-smokers). Self-reported
circulatory diseases were assessed by three questions: Do you have
now or have you had myuocardial infarction; angina pectoris; stroke
(yes; no; I don’t know)? Equal formulation was used for gastrointesti-
nal diseases (stomach/duodenal ulcer, pancreatitis, hepatitis/cirrho-
sis, dyspepsia). The variables circulatory diseases and gastrointestinal
diseases were further dichotomised: “yes” (if at least one of the dis-
eases was reported) or “no” (if the answer was “no” or “I don't know”
about all the diseases).

Education was categorized as secondary (unfinished or com-
pleted secondary school), secondary professional, or high (unfinished
or completed university education). Civil status comprised cate-
gories: married (registered marriage or cohabitant), unmarried, di-
vorced, or widow/widower.
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The participants reported their professional status: students, pen-
sioners, civil employees (white collars), industry workers,
seamen/mariners, housewives, or other (unemployed). Income level
was defined according to the official data on the average salary level
in different professions (Goskomstat 2004): professions with high in-
come (seamen), average income (industry workers), and low income
(civil employees). According to the Goskomstat data for the year 2000,
civil employees earned 40% of the average salary in industry; the
mean retirement pension in Russia was below the officially estab-
lished survival level and was lower than the average salary (Goskom-
stat 2004). Pensioners were included in the analyses as a separate
group with low income. There were no definite data on average in-
come in students, housewives and unemployed; therefore, these
groups were included in the analysis as a group without known in-
come.

Results

The age structure of the study population was close to
the age distribution in the entire Russian adult popula-
tion in 2000 (Table 1). Table2 shows that one-third of

Table1 Age distribution of the study population

15-19% 109 118 9.0 42
20-29 19.5 147 16.0 173
30-39 19.6 18.0 16.6 182
4049 213 227 19.1 242
50-59 11.8 15.7 120 17.6
60+ 171 16.9 273 185
Total 100.0 1000 100.0 100.0

3 Data of the Goskomstat for 2000 (the State Statistical Committes)
b The first age group for the whole Russian population indudes participants younger than 18 years that were not

induded in our study

Table2 Prevalence (%) of depression, anxiety, and

sleeping disorders Age, years Number Depression Sleeping Anxdiety Totat!

Men
18-19 234 64 43 158 235
20-29 290 72 3.3 179 243
30-39 357 6.4 56 202 261
40-49 447 9.4 9.2 199 302
50-59 308 14.6 159 24 370
60+ 332 19.9 283 316 506
All 1968 108 13 215 323
Age-standardized® 105 10.8 04 318

Women
18-19 73 315 15.1 384 548
-9 302 265 159 414 56.0
30-39 317 350 309 514 66.6
4049 420 331 295 536 674
50-59 305 328 4190 584 ns
60+ 320 413 622 63.4 847
Al 1737 337 348 53.1 68.7
Age-standardized® 344 35.6 532 69.6

2 *Yes” on at least one of the three other variables
b Age-standardized to the general Russian population in 2000
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men and more than half of women reported depression,
sleeping disorders and/or anxiety. About 20% of men
and 30% of women reported low quality of life (Table 3).
The results were age-standardized using the direct
method (the entire Russian adult population in 2000 was
chosen as a standard population). Age standardization
did not substantially change the results.

Table 4 shows that a considerable part of the study
population reported low consumption of fruits/vegeta-
bles, fish, and meat. These nutritional variables were sig-
nificantly associated with self-evaluation of nutrition as
“poor”. Age- and sex-adjusted Pearson correlation coef-
ficients between self-evaluated “poor nutrition” and low
consumption of food items were 0.26 (p <0.0001) for
low fruit/vegetable consumption, 0.23 (p <0.0001) for
low fish consumption and 0.22 (p <0.0001) for low meat
consumption.

More than one-third of the men met the criteria for
alcohol use disorders. The prevalence of hazardous level
of alcohol drinking and alcohol dependence was 4-5
times higher in men than in women. Prevalence of
smoking was twice as high in men compared with
women.

Tables 5 and 6 present the results of logistic regres-
sion analyses with depression, anxiety, sleeping disor-
ders and low quality of life as dependent variables.
Women had significantly higher odds for depression,
anxiety and sleeping disorders compared with men. Low
consumption of food items was positively associated
with depression, anxiety, sleeping disorders and low
quality of life. Thus, the odds for sleeping disorders were
60% higher for those who ate few fruits or vegetables
compared with those who consumed fruits or vegetables
more than once per week. Participants who evaluated
their nutrition as poor also had significantly higher
odds for depression, anxiety, sleeping disorders and low
quality of life.

Three categories were considered for alcohol use dis-
orders (no alcohol use disorder, hazardous level of alco-
hol drinking and alcohol dependence). The first cate-
gory was chosen as a reference group and the two others

Table3 The Cantril Ladder and prevalence of low self-evaluated quality of life
(Cantril Ladder < 5)

Age, years Cantrit Ladder Low lif2
Mean (SD) quaity, %
Men Women Men Women
18-19 6.0(1.6) 6.0(1.7) 162 15.1
20-29 64(L7)  6.1(1.6) 103 159
30-39 59(18)  55(18) 177 28
4049 5.9(1.6) 54(1.8) 15.0 262
50-59 5.6(1.8) 50(1.6) 231 318
60+ 49017)  43(18) 407 559
Al 58(18) 53(18) 05 307
Age-standardized® 58 52 201 326

2 Age-standardized to the general Russian population in 2000

Table4 Several characteristics of the study population

Men Women
n == 1968 n=1737

Age, mean (5D) 41.8(163) 442(159)
Consumption once a week or less, %:

Fruits or vegetables 40.3 36.0

Fish or fish product 338 49.0

Meat or meat product 15.0 244
Unsatisfied with nutrition, % 108 09
Akeohol use disorders?, %

Hazardous level of aicohol drinking 26.1 12

Aicohol dependence 125 24
Smoking, % 56.6 213
Circulatory diseases®, % 94 126
Gastrointestinal diseases¢, % 231 50.7
Education, %:

High 210 325

Secondary professional 56.4 415

Secondary 226 260
Income, %:

High salary 54.4 21

Average salary 74 11.2

Low safary 73 44.7

Retirement pension 15.4 235

Other® (unknown Income) 155 185
Civil status, %:

Married/co-habitant 3 583

Unmanried 212 17.2

Divorced 42 11.0

Widow/widower 33 135

2 Based on the AUDIT

b Angina pectoris, myocardial infarction and/or stroke
< Stomach/duodenal ulcer, pancreatitis, hepatitis/cirrhosis, and/or dyspepsia
9 Student, housewife, unemployed

were included in the model as indicator variables. Alco-
hol dependence was strongly positively associated with
depression, sleeping disorders, anxiety and low quality
of life. Smoking and hazardous level of alcohol drinking
were positively associated with depression and sleeping
disorders.

The odds for depression, sleeping disorders and anx-
iety were significantly higher for participants with cir-
culatory and gastrointestinal diseases compared with
those without such diseases. This association remained
significant after adjustment for smoking and alcohol
use disorders. There was also a strong positive associa-
tion between low life quality and circulatory/gastroin-
testinal diseases.

The variables “income”, “education” and “civil status”
had three or more categories, one of them was chosen as
a reference group and the others were included in the
model as indicator variables. Professions with low in-
come and pensioners had higher odds for depression,
anxiety and sleeping disorders compared with the high-
income group. The group of pensioners had especially
high odds for low quality of life.

Education and civil status had no association with
low quality of life. Persons with secondary professional
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anxiety and sleeping disorder with mutually adjusted Depression Sleeping disorders  Aniety
odds gtios (oa)pang 95% confidence interzals‘(Cl) Variables OR (95% CI) OR (95% CT) OR (95% C1)
Gender: women vs. men 36(28-47**  39(3.0-5.00"** 332740/
Age, 10 years 1.1{0.9-1.2) 13(1.2-15)= 1.0 (0.9-1.1)
Low consumption of:
Fruits or vegetables?; 1.4(1.2-1.7)** 1.6 (13-19)%** 1.1{0.9-13)

Fish or fish products®: 1.4 (12-1.7)** 12(1.0-1.4) 1.2 (1.03-14)*
Meat or meat products®; 12(1.0-1.5) 1.0(0.8-1.3) 13(1.03-1.5*
Unsatisfied with nutrition: yes vs. no 21(1.7-27%  15(1.5-24)*** 1.7 (1.4-2.1) e

Alcohol use disorders®:

Hazardous level of aicohol drinking® 1.4 (1.1-1.8* 13(1.01-1.8)* 1.2(0.9-1.5)

Alcohol dependenced 1.8(13-2.6)"* 20(1.4-29)** 1.6 (12-2.1)*
Smoking (yes vs. no) 16(1.3-20%**  14(1.1-1.8* 1.1(0.9-13)
Circutatory diseases (yes vs. no) 2.0(1.5-2.6/** 2.1 (1.6-28)*** 2.2 (1.7-2.9)*#=*
Gastrointestinal diseases (yes vs. no} 1.7 (14200 14(1.2-1.7)** 1.4(1.2-1.6)***
Education {secondary is a reference):

Secondary professional 0.3 (0.7-1.0) 0.7 (0.6-0.9)** 0.8(0.7-1.0)

High 09(07-1.1} 1.0(0.8-1.3) 0.8(0.7-1.1)
Income? (high salary is a reference):

Average salary 1.5(1.02-2.2)* 14 (0.9-2.0) 13(0.9-1.7)

Low salary 1.5 (1.04-2.0)* 1.8(1.3-26)"* 14(1.1-1.8)*

Retirement pension 15(1.02-23)* 1.8(1.2-2.7)* 1.4(1.03-2.0)*

Other (unknown Income) 1.3 (0.9-2.0) 1.2(0.8-1.8) 1.2(0.9-1.6)
Civil status (married is a reference):

Unmarried 1.0(0.7-13) 1.0(0.7-1.4) 0.7 (0.5-0.9)*

Divorced 12(09-1.6) 09 (0.713) 0.9(0.7-1.7)

Widow/widower 1.4(1.0-1.9) 13(1.0-1.8) 1.0(0.8-14)

2 Once a week or less (yes vs. no)
b Reference group is AUDIT-score <7

¢ AUDIT-score 8-12
4 AUDIT-score 213

¢ High salary (seamen), average income {industry workers), low salary (civil employees), retirement pension
(pensioners), other (students, housewives and unemployed)
*p <0.05*p <0.01;***p < 0.001;*** p < 0.0001

education had lower odds for sleeping disorders than

those who had only secondary school education. Odds Discussion
for anxiety were lower in unmarried persons compared
with married ones. Study limitations

Comparison with other studies

Our results were compared with two population-based
studies from Northern Norway that used the same for-
mulations of questions for depression and quality of life.
Before the comparison, the results from Arkhangelsk
were age-standardized to these Norwegian population
samples (data not shown). Women in our study had sig-
nificantly higher prevalence of self-reported depression
(p<0.0001) compared with Norwegian women in the
Finnmark study (11.3%) and the Svalbard study
(15.6%) (Westlund etal. 1993; Nilssen etal. 1999). In
men, the prevalence of depression was the same as on
Svalbard (10.7%), but higher than in Finnmark (6.3 %,
p <0.0001). The average score of life quality was signifi-
cantly lower (p <0.0001) in our study population com-
pared with the Norwegians on Svalbard (7.6 and 7.0 for
women and men, respectively).

It is difficult to draw a population sample representative
for the whole of Russia (about 144 million citizens, more
than 100 nationalities and 11 time zones). The present
study was conducted in the northwest of Russia, in the
region where mortality rates were similar to the figures
for the entire area of Russia. The study was limited to the
working population, students, housewives and pension-
ers. The unemployed were underrepresented in this
study.

The main limitation of the study was that findings
were based on self-reports of depression, anxiety and
sleeping disorders. Study subjects may understand
questions and report their condition differently. A dif-
ferent pattern of results might have been obtained if di-
agnostic interviews had been utilized. However, it is
time- and resource-consuming to incorporate such in-
terviews in a large-scale population study. Therefore, we
included in the questionnaire the formulations that were
used in other population studies and compared our re-
sults only with reports from these studies.
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Table6 Logistic regression analysis of low life quality (Cantril Ladder < 5) with
mutually adjusted odds ratios (OR) and 959% confidence intervals (CI)

Low life quality

Variables OR (95% ()}
Gender: women vs. men 1.2{0.9-1.5)
Age, 10 years 120113
Low consumption of:

Fruits or vegetables™: 1.6 (1.4-2.0 =+

Fish or fish products®: 1.4(1.2-27)

Meat or meat products®; 1.3(1.02-1.5*
Unsatisfied with nutrition: yes vs. no 3.8(3.1-4.7)we
Alcohol use disorders®

Hazardous tevel of alcohol drinking® 0.9(0.7-12)

Alcohol dependence? 1.7(13-23)*
Smoking (yes vs. no} 1.0(08-1.2)
Circulatory diseases (yes vs. no) 1.7(13-22)
Gastrointestinal diseases (yes vs. no) 13(1.1-15)
Education (secondary is a reference):

Secondary professional 1.1(0.9-1.4)

High 1.1{0.8-1.4)
Income* (high salary is a reference).

Average salary 1.6(1.2-23*

Low satary 1.1(0.8-15)

Retirement pension 20(1.4-2.8)"

Other {unknown income) 1.2(0.9-1.7)
Civil status (married is a reference);

Unmarried 09(0.6-1.2)

Divorced 13(1.0-1.8)

Widow/widower 1.3{0.9-1.8)

2 Once a week or less (yes vs. no)

b Reference group is AUDIT-score < 7

¢ AUDIT-score 8~12

4 AUDIT-scare 213

¢ High salary {seamen), average salary (industry workers), low salary (civil employ-
ees), other (students, housewives and unemployed)

*p < 005;*p <0.01;**p < 0.001; **** p < 0.0001

Language and cultural differences in the perception
of questions may apply when a “western” questionnaire
is translated into Russian. However, when comparing
answers on other questions (diet, use of medicines), no
evidence of misunderstanding or “eager to please” re-
sponse pattern was found. The standard back-transla-
tion procedure by the two independent translators was
applied to assure the accuracy of the translation.

Interpretation of the main resuits

The gender difference in prevalence of depression and
sleeping problems was higher in Russia than in the Nor-
wegian population in Finnmark and on Svalbard. This
finding may reflect the weak position of women in the
Russian society. Although Russian laws guarantee gen-
der equality, in real life, women are the first to be fired
and usually receive a lower salary than men even if they
are more educated and skilled (Human Rights Watch
1995). The majority of unemployed people in Russia are
women (WHO 2002). Women are also concentrated in

low-paid sectors of the economy. The same situation is
seen in other countries from the ex-Soviet Union
(Alyanak 1999).

Depression, anxiety and sleeping disorders were
strongly associated with nutrition variables (unsatisfied
with own nutrition; low consumption of fruits and veg-
etables, fish, meat). This probably means that some food
types are not available to the general population to the
extent they would have preferred. Although fresh fruits,
vegetables, fish and meat are easily accessible in
Arkhangelsk, they are expensive, at least for all those
with low salaries and retirement pensions. Nutrition
may be an important indicator of socioeconomic status
in our data. Other potential indicators of socioeconomic
status are level of education and occupational status.
The low odds for sleeping disorders among people with
secondary professional education may suggest that they
cope better with the difficult economic situation. Sur-
prisingly, higher education showed no negative associa-
tion with depression, anxiety and sleeping disorders.
This might be explained by the fact that nowadays many
people with high education in Russia are employed in
low-paid sectors of the economy where salaries are sub-
stantially lower than in industry. Among the working
population in this study, 67% of those with secondary
professional education were seamen or industry work-
ers, while the majority with high education were low-
paid civil employees (659%). Civil employees and pen-
sioners had the highest odds for depression, sleeping
disorders and anxiety. Poor economy and health prob-
lems may be the reason for the decrease in life quality
with age. In the 1990s, the high inflation in Russia sub-
stantially depreciated the level of retirement pensions.
At the beginning of 2000, the mean monthly pension in
Russia was one-half of the established poverty level
(Goskomstat of Russia 2004). According to the study of
the elderly in the 1990s (Rush and Welch 1996), 57 % of
Russian pensioners complained about lack of money to
buy food, 50% consumed less than half a kilogram of
fruit per week, and 40% consumed less than half a kilo-
gram of meat per week.

Depression and sleeping disorders were positively as-
sociated with alcohol dependence, hazardous level of al-
cohol drinking and smoking. Anxiety was positively as-
sociated with alcohol dependence. The comorbidity of
depression and anxiety with alcohol use disorders has
been shown in other studies (Sloan etal. 2003; Grant
etal. 2004). This cross-sectional study does not deter-
mine the casual mechanisms underlying the relation-
ship between alcohol use disorders and depression, anx-
iety and sleeping disorders. Psychosocial factors may
have an adverse effect on health-related behaviors and
result in increased smoking and alcohol drinking. When
alcohol dependence develops, the positive AUDIT re-
veals substantial problems with job, family relation-
ships, and with health. The cluster of social problems as-
sociated with alcohol dependence might contribute to
further depression and anxiety.

Low self-evaluated quality of life was positively asso-



ciated with alcohol dependence, but showed no associa-
tion with hazardous level of alcohol drinking. In fact, the
frequency of alcohol consumption alone (the first ques-
tion of AUDIT) was negatively associated with low life
quality (data not shown). The possibility to buy and
drink alcohol is obviously judged as a marker of a good
life standard and, thus, is not associated with lower qual-
ity of life, at least before any manifestation of alcohol-re-
lated problems.

Even though our study points to a strong association
between mental distress/low life quality and self-re-
ported circulatory and gastrointestinal diseases, the
cross-sectional design does not allow us to draw any
conclusions about causality. Disease itself can be a rea-
son for depression, anxiety, sleeping problems and lower
quality of life. On the other hand, mental distress and life
dissatisfaction have been reported as risk factors for dis-
eases and predictors for mortality (Ketterer etal. 2000;
Koivumaa-Honkanen etal. 2000; Smith 2001; Truelsen
etal. 2003). The most striking rises in Russian mortality
occurred after the collapse of the Soviet Union and after
the crisis in the Russian economy in 1998, which were
both followed by a significant increase in individual
poverty and mental distress. Leon & Shkolnikov (1998)
wrote in their paper about the mortality crisis in Russia
that “social stresses. .. appear to have played such a cen-
tral part in the recent crisis”. Further prospective stud-
ies are required to test this hypothesis.

Conclusions

Our study provides evidence that a considerable part of
the Russian population suffers from depression, anxiety
and sleeping disorders that are strongly associated with
[ow sociceconomic status, poor nutrition, smoking, al-
cohol use disorders and history of circulatory and gas-
trointestinal diseases.
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ABSTRACT.

Background: Little is known about association between markers of inflammation and alcohol
consumption in Russian population where binge drinking pattern is prevalent.

Methods and Results: C-reactive protein was measured by a highly sensitive particle-enhanced
immunoturbidimetric assay (hsCRP) in 1963 men and 1734 women, aged 18-90 years, in a population-
based cross-sectional study. Total alcohol consumption consisted mainly of binge vodka intake. An U-
shaped association between hsCRP and total alcohol intake in both sexes disappeared when ex-
drinkers were excluded from the analysis. Ex-drinkers of both sexes were older and reported more
diseases than non-abstainers. In non-abstainers, hsCRP was positively linearly associated with vodka
intake in both sexes and with total alcohol consumption in men. A biological marker for alcohol
consumption — gamma-glutamyltransferase — showed a positive linear association with hsCRP in non-
abstainers, and no association with hsCRP in abstainers.

Conclusions: The U-shaped association between hsCRP and weekly alcohol consumption was due to
higher hsCRP levels in ex-drinkers than in non-abstainers. Factors other than the current level of
alcohol consumption might be responsible for high hsCRP levels in ex-drinkers. When abstainers were
excluded from analyses, the results indicated a pro-inflammatory effect of binge vodka consumption in

non-abstainers.



INTRODUCTION.

C-reactive protein measured by highly sensitive methods (hsCRP) is considered to be a valuable
predictor for cardiovascular diseases (CVD). Several studies have reported a positive association
between hsCRP and fatal/ nonfatal coronary heart disease, sudden cardiac death and ischemic stroke
[1-5]. Furthermore, in some studies, hsCRP showed higher predictive value for CVD than total
cholesterol, LDL cholesterol, apolipoprotein B, homocysteine and lipoprotein (a) [4, 5].

Some authors have reported a J- or U-shaped relationship between CRP and alcohol consumption,
postulating an anti-inflammatory effect of light and moderate alcohol intake [6-10]. However, the
majority of these studies have not distinguished between lifetime abstainers and ex-drinkers. Ex-
drinkers may have quitted drinking because of various diseases and may suffer from consequences of
previous alcohol intake. Lifetime abstainers may have diseases prohibiting alcohol intake or they may
initially have healthier lifestyle. To avoid bias, it is necessary to distinguish between lifetime
abstainers, ex-drinkers and non-abstainers, and to adjust results of analysis for possible confounders
like lifestyle and socioeconomic factors. Adjustment for smoking is especially important, as smoking
is known to be associated with both alcohol intake and CRP levels.

The aim of the present study was to examine possible association between hsCRP levels and
alcohol consumption distinguishing between non-abstainers, ex-drinkers and lifetime abstainers and
taking into account type of beverage, smoking and socioeconomic status.

The study was conducted in a sample of a general Russian adult population. CVD is a leading
cause of death in Russia. CVD mortality in Russia is almost three times higher than in Western Europe
and US. Epidemiological studies have shown that the high CVD mortality in Russia could not be
explained only by the classical risk factors for the disease (dyslipidemia, hypertension, smoking,
diabetes) [11-13]. At the same time Russia is a world leader in alcohol consumption. To our
knowledge, no studies have examined the association between the systemic markers of inflammation
and alcohol consumption in a Russian population. In a population based cross-sectional study in

Arkhangelsk, Russia, we had the opportunity to carry through this type of analysis.



MATERIALS AND METHODS.

Arkhangelsk region is one of the largest regions in the Northwest of Russia. At the time of the study
mortality and morbidity rates in the Arkhangelsk region was almost similar to the average rates in the
entire Russia [13]. No population register was available for medical research in Arkhangelsk. The
study population was recruited through the primary health care system. Primary health care in Russia
is provided at outpatient clinics (polyclinics) according to territorial and occupational principles.
Residents are registered at polyclinics on a population basis according to their home address or place
of work. Through this system we came close to an analog of a population register. Polyclinics provide
services for two groups of citizens: 1) sick persons who need to see a doctor; 2) persons, who need to
have compulsory medical examination. For the second group, the compulsory medical examination is
usually required at work or study place. Therefore they represent not a group with health problems, but
the general working or studying population. This group has no fixed appointment at the polyclinic,
they may report at a special office between 08.00 and 12.00 at certain days during the week.

Our study participants were invited consecutively as they came to the obligatory medical
examination at the polyclinic. Of those invited, 40 refused to participate in the study (approximately
1% of the study sample). The process of recruitment has been described in detail elsewhere [13].

Altogether, 1963 men and 1734 women aged 18-90 years took part in the study in 1999-2000 and
had their CRP values measured. Socio-demographic characteristics of the study population
(educational, occupational and family status) were similar to that of the general Arkhangelsk region
population with two exceptions: unemployed men were underrepresented in our study; the percentage
of people with university education and secondary professional education was higher in the study
population compared with the general population of the Arkhangelsk region [13].

The subjects completed a 6-page questionnaire, which covered education, occupational and
marital status, medical history, family diseases, dietary habits, smoking, physical activity, alcohol
consumption, and use of medicines. The formulations of questions were previously used and validated
in population-based studies in Northern Norway (the Tromse study, the Svalbard study). The standard

back-translation procedure by two independent translators was used.



Abstainers and non-abstainers were defined by the question: Do you drink alcohol beverages (yes,
no). The group of abstainers was further subdivided into ex-drinkers and lifetime abstainers. Non-
abstainers were asked about actual alcohol consumption: How many alcohol units did you drink
during the last week. The question had five answer categories for beer, table wine, strong wine, vodka
and total alcohol intake. One alcohol unit (AU) was defined as 40 ml of vodka; 80 ml of strong wine;
120 ml of table wine; 1 bottle (0.33 1) of strong beer or 2 bottles (0.33 [ x 2) of light beer. One AU
corresponds approximately 13.8 gr of pure alcohol. Further, the variable alcohol consumption was
stratified for analyses as 1-3 AU/week; 4-6 AU/week and 7 or more AU/week. Participants were also
asked about the pattern of alcohol consumption: How often do you drink 6 AU or more at one
occasion (never; less than once per month; once per month; once per week; daily or almost daily).
Binge drinking was defined as 6 AU or more at one occasion at least once a month.

Circulatory diseases were defined as self-reported myocardial infarction, angina pectoris, and
stroke (at least one of the diseases). Smoking status had three categories: current smokers, non-
smokers and ex-smokers. A sedentary physical activity was defined as sedentary job (e.g. office work,
etc.) and sedentary lifestyle at leisure time (reading, watching TV, mostly sitting activity). Routine
physical examination included weight, height, and waist-hip ratio measurements. Systolic and diastolic
blood pressure was assessed three times at intervals of two minutes by an electronic device
DINAMAP R with participants in a sitting position. The mean of the second and third measurement

was used for analyses.

Ethics
The study was approved by the Regional ethical committee for Health Region V in Norway. No
equivalent ethical committee existed in the Arkhangelsk region at the time of the study. Verbal

informed consent was obtained from all the participants.



Laboratory procedures
Nonfasting blood samples were obtained from all subjects. The serum was stored at —20 °C and
transported to Norway in boxes with freezing elements by a 5-h flight. All the laboratory analyses
were done at the Department of Clinical Chemistry, University Hospital of Tromse, Norway.
High-density lipoprotein cholesterol (HDL-cholesterol) was measured by a homogeneous
enzymatic colorimetric test (PEG cholesterolesterase, PEG peroxidase) in the Hitachi 917 analyzer.
Analytic coefficient of variation (CV) was 3%. Low density lipoprotein cholesterol (LDL-cholesterol)
was calculated according to Friedwald’s formula. For samples with triglycerides more than 4 mmol/l
(354 mg/dl) LDL-cholesterol was determined directly using the homogeneous enzymatic colorimetric
test (Roche, selective inhibition of VLDL-, chylomicron-, HDL-cholesterol), CV was 3%.
Triglycerides were assayed by an enzymatic colorimetric test (lipoproteinlipase, glycerokinase, and
glycerophosfat oxidase), CV was 2%. Gamma-glutamyltransferase (GGT) was measured by a standard
enzymatic colorimetric test in accordance with recommendations of the International Federation of

Clinical Chemistry, CV was 2.5%.

Measurement of CRP

Serum concentrations of CRP were measured by a highly sensitive particle-enhanced
immunoturbidimetric assay (hsCRP) [14, 15] in the Roche Modular P analyzer (Roche Diagnostics
GmbH, D-68298 Mannheim). CV was 3%. The lower detection limit was 0.03 mg/1.

The distribution of hsCRP in the study population was right skewed with mean values of 3.2 mg/l
(SD 9.0) in men and 2.7 mg/1 (SD 5.8) in women, and median values of 1.17 and 1.19 mg/I,
respectively. The level of 3 mg/l corresponded approximately 75™ percentile of hsCRP distribution. As
in other studies [10], we considered values above 3 mg/l as elevated hsCRP. Altogether 617 of 3697
participants (16.7 %) had hsCRP values in the range 3-10 mg/l. About 4.8% of the study population
(178 participants) had hsCRP higher than 10 mg/l, which might indicate an active infection.
Participants with hsCRP above 10 mg/l were excluded from the further analyses. The number of

participants in the analyzed sample was 3519 (1860 men and 1659 women).



Statistical analyses

SAS statistical package was used for the analyses (SAS Institute Inc., USA). Chi? test and t-test were
used to assess differences in health-related variables between ex-drinkers, lifetime abstainers and non-
abstainers. Proc GLM procedure in SAS was used to test differences in hsCRP levels between
categories of total weekly alcohol consumption. A forward stepwise multivariate linear regression
analysis with log-transformed hsCRP as a dependent variable was performed to test associations
between hsCRP and other variables among abstainers and non-abstainers. A 5% significance level was

used for reminding or removal from the regression model.

RESULTS

Age- and sex distribution in the study population was close to that in the general population of the
Arkhangelsk region and entire Russia (table 1). Age-standardized prevalence of self-reported
circulatory diseases in the study population (standardized to the total Russian population) was 130.7
per 1000 participants, which agrees well with the official data for the adult population in the
Northwest of Russia in 1998 (132.9 per 1000) [13].

Self-reported total alcohol consumption in the study sample was 5.9 AU (SD 10.0) and 2.3 AU
(SD 4.6) per week in men and women, respectively. About 61% of the total alcohol consumption was
vodka/liquor and 29% was beer. Intake of wine was relatively low (10% of the total alcohol intake per
week). Among all non-abstainers, 52.3% of men and 16.9% of women were regular binge drinkers.
About 58% of men and 40% of women with weekly alcohol consumption 4-6 AU and 79% of men
and 71% of women with weekly alcohol consumption > 7 AU were binge drinkers.

Table 2 shows hsCRP levels stratified by categories of weekly alcohol consumption. Before
adjustment for other factors, the association between hsCRP and total weekly alcohol consumption
was U-shaped in both sexes due to significantly higher hsCRP levels in ex-drinkers compared with
lifetime abstainers and non-abstainers. In both sexes there was no statistically significant difference in
hsCRP levels between lifetime abstainers and light or moderate drinkers (1-3 and 4-6 AU/week). The
U-shaped association between hsCRP and alcohol consumption became non-significant in both sexes

after adjustment for age, BMI, smoking status (current smoker, non-smoker, ex-smoker), diabetes



mellitus and cardiovascular medication. When ex-drinkers were excluded from the analysis, the U-
shaped trend disappeared in both sexes (data not shown).

Beverage-specific analysis was performed for men and women together because of small numbers
in groups that consumed only one type of alcohol beverage (table 2). Before adjustment, vodka
consumption showed an U-shaped association with hsCRP, while beer consumption had a negative
linear association with hsCRP. These associations became non-significant after adjustment for
possible confounders. Wine consumption showed a negative linear association with hsCRP, the
association remained significant after the adjustment. However, when ex-drinkers were excluded from
the analysis, the negative linear association between hsCRP and wine intake became non-significant
(data not shown).

Table 3 presents the characteristics of abstainers (lifetime abstainers and ex-drinkers) compared
with non-abstainers. Ex-drinkers of both sexes were older, had higher BMI and waist-hip ratio,
reported more circulatory diseases and evaluated their health as “poor” more often than lifetime
abstainers and non-abstainers. Lifetime abstainers also appeared to be a special group. Male lifetime
abstainers were younger and smoked less than non-abstainers. Female lifetime abstainers were older,
smoked less, but reported worse health than non-abstainers.

As ex-drinkers and lifetime abstainers appeared to be different from non-abstainers, we
performed multiple regression analysis with log-transformed CRP as the dependent variable separately
for non-abstainers and abstainers (tables 4, 5). B-coefficients show the change in log-transformed CRP
values if independent variables change by one unit. Model 1 includes total alcohol consumption during
the last week (all beverages). In Model 2 total alcohol consumption is substituted by weekly vodka
consumption. Log-transformed CRP was positively associated with total weekly alcohol consumption
in men and with weekly vodka consumption in both sexes. Age, BMI, waist-hip ratio, LDL
cholesterol, GGT were positively associated with hsCRP, whereas HDL cholesterol was negatively
associated with hsCRP in male and female non-abstainers (Table 4). HsCRP was positively associated
with current smoking in male non-abstainers and with systolic blood pressure and triglycerides in
female non-abstainers. There were no significant associations between hsCRP and self-reported

diabetes mellitus, cardiovascular diseases and use of cardiovascular medicines. Inclusion of these



variables in the regressions models did not substantially change the results presented in the table 4
(data not shown). Socioeconomic status (educational level, professional status), sedentary physical
activity, consumption of fruits or vegetables, meat, fish, and milk showed no significant associations
with hsCRP levels. No significant interactions between total alcohol intake/vodka intake and systolic
blood pressure or HDL-cholesterol were found. Beer and wine intake (table wine and/or strong wine)
showed no significant association with hsCRP in multiple regression analysis (data not shown).
However, this result could be due to relatively low consumption of these beverages in the study
population.

In non-abstainers of both sexes hsCRP levels were positively associated with GGT (Table 4),
while in abstainers there was no significant association between hsCRP and GGT (Table 5).
Furthermore, a positive association between hsCRP and total alcohol intake/vodka intake per week, as
well as between hsCRP and GGT remained significant in male non-abstainers with CRP levels higher

than 10 mg/I (data not shown).

DISCUSSION
STUDY LIMITATIONS
The method of participant’s recruitment was not ideal. As the population register was not available for
medical research in Russia, we used the population registration system in the primary health care. To
avoid “healthy volunteer effect” we recruited participants consecutively as they came to the obligatory
medical examination at the polyclinic. However, the “healthy worker effect” could not completely be
ruled out, as the most marginalized part of the population (jobless, homeless, alcohol and drug
abusers) is less likely to attend such medical examination. The group of unemployed was
underrepresented in this study. Other demographic characteristics of the study population were close
to that of the general population in the Arkhangelsk region [ 13]. Another limitation of the study is that
data on diseases were self-reported. However, age-standardized prevalence of circulatory diseases in
the study population was almost the same as in the Northwest of Russia [13].

Alcohol consumption probably was underreported in our study, especially among those

professional groups who were afraid of loosing their job if alcohol consumption proved to be too high.



Though the study was anonymous and all the participants were informed that the data would not affect
their professional status, some participants may have taken their own precautions and reported lower

alcohol intake.

INTERPRETATION OF THE MAIN FINDINGS

Before adjustment for possible confounders, hsCRP showed an U-shaped association with total
alcohol consumption in both sexes with the highest hsCRP levels in ex-drinkers. Test for the U-shaped
association showed a non-significant result after the adjustment. The U-shaped association

disappeared in both sexes when ex-drinkers were excluded from the analysis. These findings are
somewhat different from other studies that reported a significant U- or J-shaped association between
hsCRP and alcohol [6-10]. However, the majority of these studies have not distinguished between
lifetime abstainers and ex-drinkers. Distinguishing between the two groups of abstainers seems to be a
crucial point in investigation of alcohol effects on health variables. In our study the U-shaped
association between hsCRP and total alcohol intake was due to high hsCRP levels in ex-drinkers. Ex-
drinkers in our study comprised a special group of participants that were older than non-abstainers and
had more health problems. It is possible that ex-drinkers suffer from consequences of previous alcohol
consumption. Lifetime abstainers also appeared to be a special group with somewhat healthier lifestyle
(less smoking). Female lifetime abstainers reported more diseases than non-abstainers. We assume that
the difference in hsCRP levels between abstainers and non-abstainers may be related to factors other
than their current level of alcohol consumption.

Drinking pattern and preferred alcohol beverage in our study were substantially different from
other studies that investigated the relation between alcohol intake and markers of inflammation. A
considerable part of the study population was binge drinkers of strong alcohol beverages (vodka). This
finding corresponds well with results of other studies that also have reported high prevalence of binge
drinking in Russia [16].

It is known that high ethanol consumption may directly and indirectly contribute to oxidative

stress and inflammation [17, 18]. Pro-oxidant effects of ethanol have been considered an important
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mechanism responsible for increased cardiovascular risk in patients with chronic excessive alcohol use
[17]. In our study, multiple regression analysis in non-abstainers showed a pro-inflammatory effect of
weekly vodka consumption in both sexes and of total alcohol consumption in men. This finding is in
agreement with a study from Finland, which also showed increased CRP and LDL oxidation in
persons with excessive alcohol consumption [19].

Nevertheless, rather different results were reported from studies that investigated effect of wine-
and beer intake in populations with another drinking pattern. For example, a study from Italy reported
a negative association between moderate daily wine intake and serum LDL oxidation [20]. The British
Regional Heart study found no association between total alcohol consumption and hsCRP, and a
significant inverse association between wine consumption and hsCRP [21]. A Spanish intervention
study has demonstrated that intake of red wine resulted in significant decrease of hsCRP levels, while
intake of gin did not show significant effect on hsCRP [22]. It is known that some polyphenolic
substances in wine have antioxidant properties, which might explain anti-inflammatory benefits of
moderate wine drinking [23]. In our study there was a tendency to negative association between
hsCRP and wine consumption in the group of wine drinkers. However, the number of wine drinkers
was relatively small, which might be the reason for insignificant effect of wine intake on the
population level. Total alcohol consumption consisted mainly of binge vodka intake.

GGT is a well-known marker of alcohol consumption. We assume that GGT level is a more
objective marker of alcohol consumption than self-reported intake in our study. A strong positive
association between hsCRP and GGT emerged in non-abstainers of both sexes, while in abstainers
there was no such association. We suppose that the positive association between hsCRP and GGT in
non-abstainers was alcohol-mediated. Some authors consider GGT to be a marker of oxidative stress
[24]. Increased GGT levels may be the indicator of oxidative stress associated with high ethanol
consumption. GGT is also known as a risk marker for hypertension, stroke, CVD and cardiac death
[25, 26]. A positive linear association between hsCRP levels and weekly vodka consumption, as well
as between hsCRP and GGT in non-abstainers may reflect the pro-inflammatory effect of binge
alcohol consumption in this population. Russian population has one of the highest alcohol

consumption per capita in the world (15.4 litres per capita in 1998) [27]. There is growing evidence
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that excessive alcohol drinking is implicated in the increase in CVD mortality in Russia [28].
Although many studies from other countries have reported a cardio-protective effect of moderate
alcohol consumption, several prospective studies have reported increased CVD mortality in binge and
heavy alcohol drinkers [29-31]. HsCRP is a known predictor of CVD events and sudden cardiac death
in healthy people and in patients with CVD. Although the cross-sectional design of the study does not
allow conclusions about causality, the findings indicate that the pro-inflammatory effect of binge
vodka/liquor consumption might be one of the possible mechanisms explaining the increased CVD

risk in populations with high ethanol intake.
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Table 1. Age distribution (%) of the study population in comparison with the general population of the

Arkhangelsk region and the whole Russian population.

Men Women

Arkhangelsk Study Arkhangelsk Study
Age Russia region population Russia region population
Number 54.59x10°  56.99x10* 1963 64.37x10° 62.09x10* 1734
15-19* 10.9 11.4 11.9 9.0 10.1 42
20-29 19.5 19.6 14.7 16.0 16.8 17.3
30-39 19.6 20.4 18.1 16.6 16.3 18.2
40-49 21.1 23.0 227 19.1 20.4 242
50-59 11.8 1.7 15.7 12.0 11.9 17.6
60+ 17.1 13.9 16.9 273 24.5 18.5
Total 100.0 100.0 100.0 100.0 100.0 100.0

* the age group 15-19 years in the study population comprises only subjects 18-19 years old.



Table 2. Means and geometric means of CRP according to drinking status.

Ex- Lifetime 1-3 4-6 >7
drinkers abstainers AU/week AU/week® AU/week p-value

All alcohol beverages:

Men

Total number 142 78 1013 178 449

Unadjusted mean 2.27 1.39 1.68 1.73 1.74 <0.01*
Unadjusted geometric mean 1.61 0.91 1.12 1.16 1.14 <0.001*
Adjusted geometric meanf  1.22 1.10 1.12 1.16 1.18 0.20*
Women

Total number 246 200 990 131 92

Unadjusted mean 2.83 1.76 1.64 1.42 1.51 <0.0001*
Unadjusted geometric mean 2.01 1.17 1.04 0.93 0.97 <0.0001*
Adjusted geometric meanf  1.30 1.17 1.11 1.08 1.20 0.06*
Only vodka, both sexes:

Total number 388 278 204 74 147

Geometric meanf 1.83 1.07 1.35 1.25 1.46 <0.05*
Adjusted geometric meanf  1.47 1.30 1.38 1.39 1.64 0.11*
Only beer, both sexes:

Total number 388 278 488 107 -

Geometric meanf 1.85 1.09 0.87 0.90 - <0.0001**
Adjusted geometric meanf  1.24 L.15 1.11 1.10 - 0.23**
Only wine, both sexes:

Total number 388 278 144 58 -

Geometric meanf 1.88 1.09 0.98 0.98 - <0.0001**
Adjusted geometric meanf  1.49 1.35 1.16 1.16 - <0.05**

*p for U-shaped trend; **p for linear trend; 1 adjusted for sex; fadjusted for age, BMI, smoking status
(current smoker, non-smoker, ex-smoker), diabetes mellitus, cardiovascular medication;

# the category is > 4 AU/week for drinkers who consume only beer or wine.



Table 3. Characteristics (mean, SD) of ex-drinkers, lifetime abstainers and non-abstainers.

Ex- Lifetime Non-

Drinkers abstainers abstainers
Men
Number 142 78 1640
Age, years 59.0 (15.4)} 33.1 (15Dt 40.3 (15.0)
BMI, kg/m? 26.3 3.1t 24.4 (3.9) 25.1 (4.0)
Waist-hip ratio 0.88 (0.t 0.84 (0.1) 0.86 (0.1)
Smoking, % 37.3% 44.9% 58.6
Poor self-rated health, % 16.2% 0.0 1.7
Circulatory diseases *, % 43.0% 2.6 6.0
Women
Number 246 200 1213
Age, years 63.2 (12.9)t 45.5 (16.4)f 39.9(13.2)
BMI, kg/m® 27.8 4.t 25.4 (4.9) 25.7 (6.0)
Waist-hip ratio 0.81 (0.)t 0.78 (0.1) 0.77 (0.1)
Smoking, % 3.7% 10.5¢ 26.2
Poor self-rated health, % 32.1¢ 11.0f 6.0
Circulatory diseases*, % 40.2¢ 14.0 6.3

*myocardial infarction, angina pectoris, stroke; { significantly different from lifetime abstainers and

non-abstainers (p<0.05); 1 significantly different from non-abstainers (p<0.05).



Table 4. Multiple linear regression analysis with hsCRP (log10-transformed) as a dependent variable

in non-abstainers.

Men (n=1640) Women (n=1212)*

Model 1 Model 2 Model 1 Model 2
Variables B t-value B t-value B t-value B t-value
Age, years 0.004 5.2% 0.004 5.1% 0.003 3.1**  0.003 3.1**
Body mass index, kg/m® 0.014 4.7% 0.014 4.7% 0.014 6.4% 0.014 6.4%
Waist-hip ratio 0.557 3.2%* 0.561 3.2%* 0.534 2.9** 0518 2.8**
HDL, mmol/l -0.124 -4.5% -0.121 -4.4% -0.074 -2.3* -0.076 -2.3*
LDL, mmol/l 0.041 4.2% 0.041 4.2% 0.022 1.9* 0.023 1.9
Triglycerides, mmol/l -0.007 -0.6 -0.006 -0.6 0.037 2.0* 0.036 1.9
Current smoker (yes,no)  0.116 5.4} 0.117 5.5% -0.021 -0.8 -0.021 -0.8
Ex-smoker (yes, no) 0.040 1.4 0041 1.5 -0.046 -1.1 -0.049 -1.1
Systolic BP, mmHg 0.0004 0.6 0.0004 0.6 0.002 3.6t 0.002 3.6t
GGT, U/l 0.001 6.63 0.001 6.61 0.001 2.0* 0.001 2.0*
Weekly total alcohol intake® 0.002 . 2.3* - - 0.004 1.7 - -
Weekly vodka intake® - - 0.002 2.0* - - 0.006 2.2*
Adjusted %, % 21.7 21.6 25.5 25.6

* p<0.05, ** p<0.01, } p<0.001, } p<0.0001;
$Model 1: total alcohol intake (all beverages), alcohol units per last week; Model 2: vodka/liquor
intake, alcohol units per last week (1 AU = 13.8 gr pure alcohol);
¥ the number is lower than in the table 3 because of one missing value for waist-hip ratio;
To convert B-coefficients for HDL and LDL to mg/dl, divide by 0.0259. To convert B-coefficients for

triglycerides to mg/d|, divide by 0.0113.



Table 5. Multiple linear regression analysis with hsCRP (logl0-transformed) as a dependent variable

in abstainers.

Men (n=220) Women (n=445) ¢
Variables B t-value B t-value
Age, years 0.004 2.4* 0.005 4.0f
BMI, kg/m’ 0.005 0.6 0.017 4.0f
Waist-hip ratio 0.117 0.3 0314 [.2
HDL, mmol/l -0.306 -3.2%* -0.161 -3.0%*
LDL, mmol/l 0.059 2.4% 0.030 1.9
Triglycerides, mmol/l 0.006 0.2 0.035 1.5
Current smoker (yes, no) 0.153 2.6* -0.073 -1.1
Ex-smoker (yes, no) 0.109 1.7 0.061 0.8
Systolic BP, mmHg 0.003 2.2% 0.002 2.6*
GGT, U/l 0.0006 1.1 0.0009 1.9
Adjusted , % 23.1 33.9

* p<0.05, ** p<0.01; 1 p<0.001, { p<0.0001,
% the number is lower than in the table 3 because of one missing value for HDL cholesterol;
To convert B-coefficients for HDL and LDL to mg/dl, divide by 0.0259. To convert B-coefficients for

triglycerides to mg/dl, divide by 0.0113.
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Alcohol consumption and its relation to risk
factors for cardiovascular disease in the
north-west of Russia: the Arkhangelsk study
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To explore indicators and levels of alcohol consumption in a Russian population,
and to elaborate these in relation to risk factors for cardiovascular disease.

A total of 1963 men and 1734 women, aged 18-75 years, consecutively recruited
at their compulsory annual medical check-up at the Semashko outpatient clinic,
Arkhangelsk, participated in a cross-sectional health survey. The survey
comprised a physical examination, a six-page questionnaire on health and

Gamma-glutamyltransferase (GGT) levels in both sexes were more than twice as
high as found in comparable studies. Elevated GGT-levels were 4-5 times
more frequent than found in Norwegian studies. Alcohol Use Disorder
Identification Test (AUDIT) identified up to 75% of male workers and 47% of
female workers as hazardous or harmful alcohol drinkers. The traditional risk
factors for cardiovascular disease were significantly higher in subjects with a high

The findings indicate an extremely high level of alcohol consumption in this
population. Elevation in GGT was significantly associated with increased risk for
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Public health in Russia appears to have undergone a dramatic
change for the worse since the collapse of the Soviet Union.!
During the last decade, significant increases in cardiovascular
disease (CVD), infectious disease, suicide, and fatal injuries have
been observed. In contrast to west European countries CVD
mortality has increased and continues to rise.> The increase
from 2002 to 2003 was 2.5% (Goskomstat of Russia;
www.gks.ru). As a consequence, life expectancy has decreased
sharply and is significantly lower than in other European
countries,? being 57 years in males and 70 years in females. Life
expectancy in the northern regions of Russia was found to be
even worse’ in the range of 52-57 years for men and 64-70
years for women (Arkhangelsk, Comi, Karel).
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Against this background a Norwegian-Russian cross-sectional
population study was carried out in Arkhangelsk, Russia, in
1999-2000. The results showed that traditional risk factors for
CVD were lower than expected.%” Adjusted values for
apolipoprotein-Al (APO-AI), high-density lipoprotein (HDL)
and physical activity were significantly higher, whereas blood
pressure, total cholesterol, low-density lipoprotein (LDL), APO-
B, BMI and the Framingham Risk Scores® were significantly
lower than in comparable studies from Europe. Thus other
factors need to be considered.

while some health professionals have underlined the
importance of poverty and socioeconomic distress as the main
reason for the setback in population health and increase in CVD
mortality,10 others have called attention to the effect of the
heavy alcohol consumption in Russia.'!™!% For example, data
from the Russian Central Statistic Agency (Goskomstat) shows
that even if deaths from natural causes account for a large
proportion of the increase in death rates, deaths caused by
alcohol, may be the largest proportion of the increase seen
during the last decade (Goskomstat of Russia; www.gks.ru).
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Such an inference must take into account that official figures for
alcohol consumption in Russia are uncertain and figures for
unregistered sources of alcohol are still more uncertain.!* 16
However, it appears that after the abolition of the State alcohol
monopoly in 1992, the Russian populace has become one of the
world leaders in alcohol consumption."‘-”‘m As alcohol
consumption could be a decisive factor, both directly and
indirectly, for the high mortality rate in Russia, this study was
designed to more carefully evaluate this role.

Materials and methods

Arkhangelsk is located near the White Sea in the north-west
of Russia. In this region there are ~1.5 million inhabitants of
whom 370 000 live in Arkhangelsk itself. The majority of the
population are employed in fishery or fishery-related work, but
woodworking, military, and public service also employ
significant sections of the population.

No population register for Arkhangelsk town was available to
us. To overcome this problem we established our study centre at
one of the outpatient clinics in the town. As this clinic (like all
the other clinics in Arkhangelsk) was responsible for a certain
number of specific factories and places of work and for a certain
area of the town (according to occupational and territorial
principles), they also had a kind of overview of the subjects they
were responsible for. Their patients were of two categories; those
who were ill and needed to see a doctor and those employed
people who had to go through a ‘compulsory annual medical
examination’ because of the particular industry or sector they
worked in. In accordance with the clinic’s leadership we decided
to focus on the last group. This group had no fixed appointment
at the clinic, but could attend the clinic between 8 a.m. and
12 noon on certain weekdays. Once they reported at the clinic,
they were consecutively informed about the project and asked to
participate. All of them were told that the study was anonymous
and that the data would not affect their working status. As we
aimed to get at an approximately equal number of participants
of each sex and age group, some of the work places were
contacted at the end of the study and informed that their
staff/femployees could report for the annual examination within
the coming weeks or months, thus allowing us to reach an
approximately equal number in each group. These ‘invited’
subjects were not informed about our project until they attended
the clinic. All the subjects who refused to participate were
registered, and the reason for this was recorded. At the end of
the study period <19% of those asked had refused to participate,
mainly due to lack of time. The regional ethical committee,
Tromsd, Norway approved the study protocol.

Altogether 3697 subjects, 1963 men and 1734 women, aged
18-70 years were examined. Height, weight, waist and hip
measurements were recorded and body mass index (BMI) and
waist-hip ratio were calculated. Blood pressure and heart rate
were measured with an automatic device (Dinamap-R, Criticon,
Tampa, Florida) and measured three times at intervals of two
minutes on the right upper arm in a sitting position. Blood lipid
determinations and the calculation of the Framingham risk
scores are described elsewhere (6). Each participant completed
a questionnaire on demographical data, previous and present
diseases, familiar disease, education, dietary habits, physical
activity, smoking, drug and alcohol use, quality of life together

with mental and sleeping problems. When used in the analyses,
education was categorized as 1; primary (primary and
incomplete secondary), 2; secondary (complete secondary), 3;
professional secondary; 4; higher (incomplete and complete
higher education or university).

Venous non-fasting blood samples were collected from all
participants. The serum samples were kept at —20°C and
transported to Tromsd once a month in spedal freezing boxes
with freezing elements. All laboratory analyses were done by
the Department of Clinical Chemistry, University Teaching
Hospital, Tromsg, Norway.

Information on alcohol use was obtained through the use of
the Alcohol Use Disorder Identification Test (AUDIT). The
AUDIT?! consists of 10 items on alcohol drinking and has a
maximum score of 40. A score of =8 indicates hazardous or
harmf{ul alcohol consumption, whereas =13 scores are likely to
reflect alcohol dependence. In addition, AUDIT consists of three
sections; a score of 25 (=4 in women) on the first three
questions (section-1) indicates a hazardous drinking level, a
score of =4 on questions 4-6 (section-2) suggests psychological
or physical dependence, and a score of =4 on questions 7-10
(section-3) suggests significant alcohol problems. The
participants were also asked about frequency of alcohol intake
(beer, wine, strong wine and liquor, categorized as, 1; seldom or
a few times per year, 2; once a month, 3; 2—4 times per month,
4; 2-3 times per week, 5; about daily) and average weekly
intake of liquor, beer, and wine (in alcohol units, 1 AU = 13.8
gram pure alcohol).

Gamma-glutamyltransferase (GGT) was measured in all
participants and used as a biological marker for alcohol
intake.?? The measurements of GGT were done using a
standard enzymatic colorimetric test (Roche, Mannheim,
Germany) and performed at 37°C according to recommenda-
tions from the International Federation of Clinical Chemistry.23
The rise of free 5-amino-2-nitrobenzoate, proportional with the
GGT activity, was determined photometrically with a Hitachi
917. The coefficient of variation (CV) was <2.5% for a
commercial control serum. Study data were analysed using the
SAS software package.24

Results

Mean age was 41.8 and 44.2 years for men and women,
respectively. Among men 71.3% were married or lived with a
partner, 56.5% had professional education, and 21% had
education from university or high school. Corresponding figures
for women were 58.4%, 41.5%, and 32.5%. Altogether 12.1%
of men and 29.9% of women reported to be teetotallers.

Table 1 gives mean GGT-values with standard deviations and
medians for all participants, and mean GGT, AUDIT scores, and
weekly intake (in AU) for non-abstainers according to age groups
and sex. On average, males displayed 65% higher GGT values
than females did. Mean GGT was 43.8 U/litre in males and
28.3 Ullitre in females and increased with age (except for the
highest age groups in males). Highest AUDIT scores were found in
the age group 30-39 years in both sexes. Overall means were 7.5
and 3.9 for males and females, respectively. Corresponding figures
for average weekly alcohol intake were 8.6 AU and 3.3 AU.

Highest mean GGT-level among males was found in the group
of seamen (Table 2), but also employees (white collars), industrial
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Table 1 Numbers, mecan values with standard deviation (SD) and medians of GGT (U/L) for the total population, together with percentages
non-abstainers, mean GGT, AUDIT (scores) and weekly alcohol intake (in AU) for non-abstainers

GGT total Non- GGT? AUDIT Intake?
Age Number x (SD)  median abstainers (%) X (SD) X {SD} X (SD)
Males
18-19 233 21.7 (9.2) 19 89.3 2201 (9.5) 6.7 {4.6) 6.9 {7.0)
20-29 289 322 (32.3) 24 924 32.7 (33.4) 7.8 (5.2) 10.1 (9.8)
30-39 355 43.9 (38.3) 31 94.4 44.4 {39.1) 8.3 (5.3) 10.5 {9.3)
4049 446 51.5 (77.0) 34 89.5 523 {80.0) 7.6 (4.7) 9.7 (9.5)
50-59 308 57.5 (78.9) 38 90.6 58.2 {77.0) 8.0 (4.8) 8.0 (8.7)
60+ 332 45.9 {68.7) 30 71.7 48.0 (75.2) 6.1 {4.4) 4.8 {6.0)
Total 1963 43.8 (60.5) 28 87.9 44.5 (61.8) 7.5 (4.9) 8.6 (8.9)
Females
18-19 73 15.1 {5.6) 14 79.5 15.3 {6.2) 4.3 (4.2) 2.9 (2.6)
20-29 300 18.7 (13.3) 16 90.7 18.9 (13.9) 4.6 {3.8) 3.9 (4.7}
30-39 317 23.8 {22.4) 18 84.4 24.1 (21.7) 5.0 {4.1) 4.3 {4.1)
4049 419 32.9 (58.4) 20 823 33.8 (62.6) 3.6 {3.3) 2.6 (2.3)
50-59 305 313 (32.3) 23 71.8 32.2 (36.4) 3.0 {2.2) 2.8 {5.7)
60+ 320 35.9 {43.0) 24 31.6 323 (24.4) 2.2 {1.5) 2.1 (3.2}
Total 1734 28.3 (38.9) 19 70.1 27.3 (39.0) 3.9 (3.5) 13 (4.1)
2 Only for non-abstainers.
Table 2 Mecans with standard deviation (SD) for age, GGT, alcohol intake per weck (units) and AUDIT scores for non-abstainers
(numbers and % non-abstainers) for different working groups and gender
Males
Industrial
Students workers Employecs Scamen Pensioners Others
n=252(89.7%) n=134(92.4%) n=134 (93.1%) n =987 (91.9%) n=205 (67.7%) n=22(91.7%)
X SD X SD X SD X SD X SD X SD
Age (years) 18.9 (1.5) 42.8 (13.3) 45.4 (12.8) 40.1 (10.1)  65.0 6.2) 417 (12.9)
GGT (U/litre) 228 {9.8) 42.8 {42.0) 45.5 {39.3) 49.6 {70.1) 46.4 {73.9) 47.7 (47.6)
Weekly intake (AU) 7.0 {7.6) 11.4 (12.9) 9.2 {9.0) 9.3 {8.7) 4.5 (5.1) 12,7 {13.7}
AUDIT scores 6.8 (4.8) 10.0 (6.1) 8.4 {5.4) 7.5 (4.5) 6.2 (4.5) 9.0 {6.7)
Females
Industrial
Students workers Employees Housewives Pensioners Others
n=127 (84.1%) n=152(78.0%) n=645 (83.2%) n=_89 (85.5%) n=163 {(40.0%) n=93 (90.3%)
X SD X SD X SD x SD X SD X SD
Agc (years) 20.5 {3.0) 39.7 {10.6) 40.5 (10.0) 33.9 (8.2) 59.2 {8.0) 36.2 {8.2)
GGT (U/litre) 16.0 {10.4) 35.2 {87.5) 274 (29.1) 229 {17.4) 29.7 (22.5) 28.0 (26.9)
Weckly intake (AU) 2.7 {2.0) 3.7 {4.0) 3.1 3.1) 3.3 (2.4) 2.7 (6.7) 5.2 {5.9)
AUDIT scores 3.9 (3.3} 5.2 (4.4) 3.8 {3.2) 4.2 (3.2) 2.5 (2.1) 5.4 (5.0}
workers, pensioners, and ‘others’ (private business and AUDIT (indicating hazardous or harm{ul alcohol consumption).

unemployed) showed mean GGT-values >40 U/litre. Industrial
workers and ‘others’ scored highest on AUDIT and they also
reported highest intake of alcohol. Among females, pensioners and
industrial workers displayed highest GGT values, whereas ‘others’
reported highest alcohol intake and scored highest on AUDIT
Almost two-thirds of the male industrial workers who
reported any intake of alcohol (non-abstainers) scored =8 on
AUDIT (Table 3), and three-fourths scored =5 on section-1 on

Between one half and two-thirds of the employees and ‘others’
reported hazardous or harmful levels of alcohol consumption.
The same three groups also showed the highest percentage of
subjects with GGT-levels above 50 U/litre and an alcohol intake
>14 AU per week. In general, females displayed lower figures
than males even though almost 50% of female industrial
workers, housewives, and ‘others’ revealed scores on AUDIT
section-1 corresponding to harmful drinking.
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Table 3 Specific characteristics (in %) in non-abstainers (numbers and % non-abstainers) for different working groups and gender

Males
Industrial
Students workers Employees Scamen Pensioned Others
n=252 n=134 n=134 n=987 n=205 n=22
(89.7%) (92.4%) (93.1%) (91.9%) (67.7%) (91.7%)
AUDIT =8 (%) 36.9 61.9 50.0 44.8 31.2 50.0
Scction 1 AUDIT &5 (%) 46.8 74.6 66.4 63.8 48.3 63.6
GGT =50 Ullitre (%) 2.4 26.1 31.3 25.8 20.0 28.6
Intake =14 AU/wecek (%) 16.3 32.1 26.1 25.3 8.8 36.4
Females
Industrial
Students workers Employees Housewives Pensioncd Others
n=127 n=152 n=645 n=_89 n=163 n=93
{84.1%) {78.0%) (83.2%) (85.5%) (40.0%) (90.3%)
AUDIT =8 (%) 10.2 25.7 11.8 14.6 3.1 234
Section 1 AUDIT 24 (%) 33.1 44.1 36.1 47.2 17.2 46.3
GGT 245 Ullitre (%) 0.8 13.2 12.1 9.0 15.3 13.1
Intake =7 AU/week (%) 7.9 17.1 9.5 9.0 5.5 25.3
Table 4 Subjects (in %) in different categories for AUDIT and GGT, and mean weckly intake of alcohol according to levels of education
Levels of education
Primary Secondary Professional Higher
M P M F M P M R
(n=114) (n=149) (n=330) (n=302) (n=1111) (n=721) (n=413) (n=>565)
Full AUDIT (>8 scores) 40.3 211 40.5 16.9 45.7 13.9 42.2 9.5
AUDIT section-1 (=5/34 scores)® (%) 58.6 40.4 55.1 35.3 62.3 39,1 61.0 31.6
AUDIT question 1 (category 4—5)b (%) 11.0 7.1 12.8 6.0 16.2 6.5 20.6 7.9
AUDIT question 1 (category 3-5)? (%) 58.4 47.4 71.9 54.7 76.0 53.0 74.6 56.2
AUDIT question 2 (category 4-5)€ (%) 41.5 17.5 37.2 11.4 42,7 12.2 35.7 7.7
AUDIT question 2 (category 3-5) (%) 57.3 29.8 49.3 20.4 56.5 233 50.8 15.8
AUDIT question 3 (category 4—5)d (%) 30.5 14.1 32.1 9.0 34.6 8.1 303 7.2
AUDIT question 3 (category 3—5)" (%) 46.3 22.8 48.5 18.4 54.8 19.7 49.5 13.1
GGT (>50/45 Ullitre)® (%) 22.0 26.3 23.6 10.5 20.4 124 29.1 8.6
Mean wecekly intake of alcohol (g) 98.0 56.6 120.1 45.6 121.5 46.9 114.5 40.0

@ 5 scorcs in males, =4 scores in females,

b How often do you drink alcohol (5 = 24 times a weck; 4 = 2-3 times a week; 3 = 2-4 times a month).
€ How many alcohol units do you normally drink at one occasion (5 = #10; 4 = 7-9; 3 = 5-6).
4 How often do you drink 6 units at one occasion (5 = almost daily; 4 = oncc a weck; 3 = once a month).

¢ Cutolffs for males and females, respectively,

Table 4 gives the percentages for some drinking characteristics
according to educational levels. Among males, AUDIT section-1
(=5 scores) identified 50% more hazardous or harmful drinkers
than did the full AUDIT (=8 scores), among females even 100%
more. Both sexes with education from high school or university
reported highest intake frequency, but they drank less alcohol
each time. Intake above 6 drinks per occasion among males was
most frequent for those with professional education (mainly
seamen). They also showed highest weekly intake. In males,
52.3% consumed =6 AU/occasion at least monthly, and 31.1%
at least weekly. Almost 55% reported intake of #5-6 units per
occasion, and 40.3% =7-9 units, whereas 74.2% reported
intake of any alcohol »2—4 times a month, and 16.4% at least

2-3 times a week (data not shown). The highest mean GGT
scores were among males with the most years of education.
Females at all educational levels displayed substantially lower
figures for all variables compared with males.

A cross-tabulation of weekly intake (AU) and mean GGT with
the first three questions (Q1-Q3) in AUDIT (frequency and
volume) is shown in Table 5. Both numbers of AU per week and
GGT increased with higher categories for all three questions
except for GGT in the highest categories on Q1 and Q3.

In age adjusted multiple regression analyses of logarithmically
transformed GGT intake of liquor was significantly associated
with GGT for both sexes. Among males, also intake of table
wine, beer and numbers of alcohol units per drinking occasion
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Table 5 Weckly intake of alcohol (AU) with numbers and mean
GGT according to questions on frequency and volume (AUDIT 1-3) in
non-abstainers

Males Females
n AU GGT n AU GGT

How often do you have a

drink containing alcohol?!

Never 4 - 27.0 2 - 17.0

Monthly or less 446 3.6 414 582 1.8 27.0

2-4 times a month 1002 8.6 454 599 3.9 275

2-3 times a week 232 144 471 85 82 274

4 or more a week 51 255 4l1.6 3 87 230
How many drinks on

a typical drinking day?2

1-2 drinks 392 3.5 39.0 611 1.8 24.6

3-4 drinks 401 5.6 385 1398 2.9 27.0

5-6 drinks 241 9.6 48.5 124 5.5 325

7-9 drinks 310 8.5 454 94 6.4 38.7

10 or more 387 164 53.1 42 132 275
How often do you have

>6 AU at one occasion??

Never 358 3.1 373 694 1.8 253

Less than monthly 468 4.9 429 355 35 24.2

Monthly 332 74 449 116 4.7 336

Weekly 538 145 503 97 9.2 444

Daily or almost daily 35 348 464 7 253 24.6

1.2.3. Q1, Q2 and Q3—scction 1 of AUDIT.

displayed significant associations with GGT; among females
increasing intake of strong wine and increasing frequency of
intake >6 AU per drinking occasion increased the GGT-levels
significantly (data not shown).

Table 6 displays age adjusted, sex-specific comparisons of risk
factors for CVD and the Framingham risk score between groups
with ‘high’ and ‘low’ GGT values in ANOVA analysis. The group
‘high GGT-level’ displayed significantly higher values for all
variables in both sexes (except for cigarette smoking in females
and HDL cholesterol in both sexes). As the Framingham risk
score is only calculated for subjects >30 years, the sex-specific
numbers for this variable are reduced. The Framingham risk
scores are not adjusted for age, as mean age was almost equal
for males and females.

Discussion
The study population

The study population differed slightly from the Arkhangelsk
region population®? as both levels of employment and
education were higher in the current study. This may be seen as
a rural-urban difference with better opportunities for work and
education in the city. Age, marital status, rates of pensioners,
female students, employed females, and females out of work
were almost similar in the two populations. Thus, with these
exceptions, the study population was found fairly
representative for the Arkhangelsk region population.25

Alcohol consumption and drinking pattern

A potential weakness in the study is a possible underreporting
of alcohol consumption. Study indicators of alcohol consump-
tion (AUDIT, GGT) reveal a relatively high intake of alcohol
among the participants. Corresponding figures from self-
reported intake (Table 1) were not consistent with these
findings. This may be owing to study context; workers might be
worried that revealing a high alcohol intake at the annual
medical check-up would put them at risk of losing their jobs.
Even though they were assured that their questionnaire
responses were confidential, the participants could have
reported defensively on this type of request. It could be argued
that asking for ‘an average week’s intake’ could cause recall
bias, as infrequent heavy users are more prone to underreport
their intake when this method is used.? However, asking
participants about one week’s intake is one of the most
commonly used methods, and gives better estimates for
frequent drinkers.2® Another possible explanation may be
found in the drinking pattern: binge drinking (>80 g at least
once a month) was found for 52.3% of males and for 17.3% of
females. These figures are slightly higher than those found
among males in Novosibirsk,]4 but much higher than the
figures found in a study from Russia, Czech, and Poland.!® The
figures for females were considerable higher in our study.
Average intake at each drinking occasion was between 65-80 g
and 150 g for 54.2% of males (20.5% of females), and ~75% of
males (55% of females) consumed any alcohol between 2-4
times a month and daily. At the same time ~55% of males
reported an average intake of ®5-6 drinks each time they
drank, but self-reported weekly intake was only 10 AU per
week. Both quantity and frequency indicate a pattern of binge
drinking. The magnitude of reported weekly intake does not
reflect the high rate of binge drinking or the frequency and
volume of intake on the AUDIT questions. It is also considerably
less {(annual 5.2 litres pure alcohol/capita) than official statistics
(13.3 litres/capita) would indicate for total consumption in
Russia.!® When the group ‘others’ reported highest weekly
intake of alcohol in both sexes (Table 2 and 3), the explanation
may be found in the composition of the group; it contains the
unemployed and the self-employed workers, none of which
were subject to possible sanctions in case of evident misuse of
alcohol. We therefore believe that the discrepancy between
self-reported alcohol consumption and GGT/AUDIT is likely to
be due to underreporting.

GGT

One of the most striking features in this study was the high
GGT-level (Table 1). Both sexes revealed a mean level up to
100% higher than found in comparable studies. In a prospective
study from England?® mean level of GGT was 15.6 Uflitre in a
sample of 7613 middle-aged men, and in the Third Troms®
study (1986-87, with 20782 participants), mean GGT was
22.4 U/litre in men and 13.8 U/litre in women.?” In Tromsé
altogether 3.7% of the examined population had elevated GGT-
values (=50 U/litre in men, =45 U/litre in women) compared
with 16.8% in this study (i.e. 4-5 times higher). Age may
represent a confounding factor at least for GGT levels. The
observed increase in GGT for the highest age groups in women
thus proved to be mainly an effect of increased age and
BMI (data not shown). Other possible reasons for the elevated



786 INTERNATIONAL JOURNAL OF EPIDEMIOLOGY

Table 6 ANOVA analyses of low and high GGT with age-adjusted mean serum lipids and blood pressure (BP) and the Framingham risk score in

non-abstainers

GGT < 50 IW/litre

GGT » 50 IU/litre

(<45 in women) (=45 in women) adju‘:tge:

Sex n Mean n Mean difference P-value

Systolic BP M 1346 130.9 381 134.7 3.8 <0.0001
F 1122 124.9 144 128.8 3.9 0.0083

Diastolic BP M 1346 73.8 381 79.0 5.8 <0.0001
F 1122 71.7 144 749 3.2 0.0007

Cigarettes M 1346 9.7 381 12.1 2.4 <0.0001
F 1122 2.1 144 2.2 0.1 NS

Total cholesterol M 1346 4.8 381 55 0.7 <0.0001
P 1122 5.0 144 5.4 0.4 <0.0001

Triglycerides M 1346 1.2 381 1.8 0.6 <0.0001
F 1122 1.2 144 1.5 03 <0.0001

HDL cholesterol M 1346 1.27 381 1.30 0.03 NS
F 1122 1.41 144 1.40 -0.01 NS

LDL cholesterol M 1346 3.0 381 34 0.4 <0.0001
P 1122 3.0 144 33 0.3 0.0005

APO-Al M 1345 1.46 381 1.54 0.8 <0.0001
F 1120 1.59 144 1.65 0.06 0.0028

APO-B M 1345 0.95 381 1.08 0.13 <0.0001
P 1122 0.91 144 0.99 0.08 <0.0001

Pramingham Scorc?® M 902 4.6 350 5.5 0.9 <0.0001
F 802 1.3 134 4.7 3.4 <0.0001

2 Unadjusted, only subjects >29 years.
NS, not significant.

GGT-levels in this study were evaluated, but complicating
factors, such as use of drugs, dietary habits, and medical diseases
(especially of the hepatobiliary type), gave no support to
explanations of this kind.

GGT is well known as a marker of alcohol intake. Thus, the
associations between GGT and alcohol intake in linear
regression analyses was not unexpected. Less known is GGT as
an indicator of oxidative stress and inflammation.?® There is
also evidence that high alcohol consumption directly and
indirectly contributes to oxidative stress and inflammation, and
that the pro-oxidative effect plays an important role for the
increased cardiovascular risk in subjects with high alcohol
intake.2® GGT is also considered an independent predictor for
hypertension, diabetes, and stroke.26:3¢.31 with the extremely
high—probably alcohol-mediated—GGT-level found in our
population, it is tempting to suggest that alcohol may be a major
contributor to the setback in public health in the region,
especially regarding CVDs.

AUDIT

An analysis of non-abstainers in different working groups
(Table 2) revealed low coherence between AUDIT scores and
GGT-levels on one hand, and separately reported alcohol intake
for men in all groups except for students. Hazardous or harmful
drinking is diagnosed when a subject scores 8 on the AUDIT,
the same applies if a person drinks >40g pure alcohol/day.
Average AUDIT scores were close to 8 or above for all professional
workers (i.e. industrial workers, employees, and seamen).

Self-reported intake on the other hand, was only between 1 and
1.5 AU/day (corresponding to 14-21g/day) and thus
significantly below a hazardous drinking level.2 The entire
AUDIT identified significantly fewer hazardous drinkers than did
the section-1 in AUDIT. In a publication from Seattle?? the 3-
items AUDIT (labelled ‘AUDIT-C') was tested in a group of male
problem drinkers (heavy drinking, active alcohol abuse, or
dependence). They concluded that the 3-items (AUDIT section-1
or AUDIT-C) performed better in identifying problem drinkers
than did the entire AUDIT. Using =5 as cut-off, they found that
AUDIT-C displayed higher sensitivity but slightly lower specificity
than the entire AUDIT. Even though we are unable to give
estimates for sensitivity and specificity, our data confirm the
differences in performance between the two instruments.
Between two-thirds and three-quarters of active male workers
(industrial workers, employees, seamen, and others) were
identified as hazardous or harmful drinkers according to the
criteria in AUDIT section-1, whereas only ~50% of the subjects
in these groups were labelled as hazardous drinkers when the
entire AUDIT were used (Table 3). The same differences were
observed in women, but the absolute figures were smaller.

No substantial differences were seen in AUDIT, GGT, and
weekly intake when these variables were analysed separately
for the different educational levels, although both males and
females with higher education displayed somewhat higher
figures for intake frequency. On the other hand, they drank less
each time, and few reported binge drinking (26 drinks at one
occasion). Nevertheless, well-educated males had slightly
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higher mean GGT-level (not in females), which may indicate
that drinking frequency is of importance for elevated GGT.

Alcohol drinking and CVD

As reported in a previous paper, the classical risk factors for CVD
(except for smoking) were more favourable in our Russian
sample than in comparable studies from Western Europe and
USA.S At the same time the rates for CVD deaths is higher than
elsewhere, and is still increasing.3 This apparent paradox is not
easy to explain. One hypothesis is that predispositions for CVD
may result from exposure to poverty and malnutrition in
childhood and adolescence (the Forsdahl/Barker-hypothesis),
leaving subjects with increased vulnerability for CcvD.34.35
Subjects with increased vulnerability and a total cholesterol
level of e.g. 5 mmol/litre might therefore carry a higher risk for
CVD than do the un-exposed with the same cholesterol level.
The devastating situation in Russia in the interwar period,
during the war, and in the post-war period, might therefore be
more important for the increase in death rates seen in the last
decades rather than the absolute level of the dassical risk
factors.

In a study from England Wannamethee et al.28 found that
GGT was strongly associated with CVD, all causes mortality and
with the risk factors for CVD. Also studies from Russia have
pointed to alcohol consumption (especially heavy and binge

drinking) as a risk factor for increased CVD mortality,!415:36

Our study did not include variables to directly analyse the effect
of alcohol on CVD mortality. We found high levels of problem
drinkers and high levels of GGT, which were associated with
risk factors for CVD (Table 5). On the other hand, the risk
factors were in general low in our study population. A possible
explanation is that alcohol may not be the cause of high CVD
because of its effect on the risk factors alone, but may (in
addition) have a direct effect on CVD. Further investigations are
needed, and a follow-up based on information from a newly
established disease- and death-registers for our study
population is under way.

Conclusions

Mean GGT level was extremely high in this population, and
AUDIT section-1 indicated that up to 75% of the subjects in
some working groups met the criteria for hazardous or harmful
alcohol drinking. Classical risk factors for CVD were
significantly more favourable in subjects with low GGT than in
those with high GGT.
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KEY MESSAGES

and considerably higher than found in Russian studies.

¢ Aliogether, 1963 males and 1734 females were examined in a health survey in Arkhangelsk in northwest Russia.

o Mcan levels of gamma-glutamyliransferase (GGT) were more than twice as high as those found in comparable western studies,

e Hazardous or harmful drinkers were between 4 and 5 times higher than in studies from Norway.

* High GGT was significantly associated with risk factors for coronary heart discase.

References

I McKee M. The health effects of the collapse of Soviet Union. In: Leon D,
Walt G (cds). Poverty, Inequality and Health. Oxiord: Oxford University
Press, 2001, pp. 17-36.

2 Goskomstat of Russia. The Demographic Yearbook of Russia. Moscow,
Russia: Goskomstat, 2001.

3 WHO Statistical Information System (WHOSIS). Statistical annex of
the WHO Health Report 2001. Annex table 4: Healthy life expectancy
in all Member states. Estimates for 2000. Available at: hitp://www.
who.int/whr/2001/main/cn/annex/index.htm.

4Shkolnikov V, McKee M, Leon DA. Changes in life expectancy in
Russia in the mid-1990s. Lancet 2001;357:917-21.

% Goskomstat of Russia. Available at: http://www.sci.aha.ru/map/htm.
Goskomstat 2001.

6 Averina M, Nilssen O, Brenn T, Brox J, Kalinin A, Arkhipovsky VL.
High cardiovascular mortality in Russia cannot be explained by
classical risk factors. The Arkhangelsk study 2000. Eur J Epidemiol
2003;18:871-78.

7 Averina M, Nilssen O, Brenn T et al. Factors behind the increase in
cardiovascular mortality in Russia: apolipoprotein Al and B

Distribution in the Clin  Chem

2004;50:346-54.

8wilson PWE D’'Agostino RB, Levy D, Belanger AM, Silvershatz H,
Kannel WB, Prediction of coronary heart discase using risk factor
categories. Circulation 1998;97:1837-47.

?McKee M, Shkolnikov V. Understanding the toll of premature death
among men in Eastern Europe. BMJ 2001;323:1051-54.

10 cockerham WC. The social determinants of the dedline of life
expectancy in Russia and Eastern Europe: a lifestyle explanation. J
Health Soc Behav 1997:38:117-30.

1 Nemsov AV. Alcohol-related human losses in Russia in the 1980s and
1990s. Addiction 2002;97:1413-25.

12 chenet L, McKee M, Leon D, Shkolnikov V, Vassin S. Alcohol and
cardiovascular mortality in Moscow; new cevidence of a causal
association. J Epideniol Community Health 1998;52:772-74.

Arkhangelsk  Study 2000.

13 Ryan M. Alcoholism and rising mortality in the Russian Federation.
BMJ 1995;310:646-48.

14 Malyutina S, Bobak M, Kurilovitch S ef al. Relation between heavy and
binge drinking and all-cause and cardiovascular mortality in Novosibirsk,
Russia: a prospective cohort study. Lancet 2002;360:1448-54.



788 INTERNATIONAL JOURNAL OF EPIDEMIOLOGY

15 Leon D, Chenet L, Shkoinikov V. Huge vanation in Russian monality
rates 1984-1994: artefact, alcohol or what? Lancet 1997,350:383-88.

16 Nemisov A. Estimates of total alcohol consumption in Russia
1980-1994. Drug Alcohol Depend 2000;58:133—42.

17 Tunstall-Pedoe H, Kuulasmaa K, Mihonen M, Tolonen H, Ruokokoski E,
Amouyel P. Contribution of trends in survival and coronary-events
rates to change in coronary heart disease mortality: 10-years results
from 37 WHO MONICA Project populations. Lancet 1999;353:1547-57.

18 ghestov DB, Deev AD, Klimov AN, Davis CE, Tyroler HA. Increased
nsk of coronary heart discase death in men with low total and low-
density lipoprotein cholesterol in the Russian lipid research clinics
prevalence follow-up study. Circulation 1993:88:846.

19 Bobak M, Room R, Pikhart H et al. Contribution of drinking patterns
to differences in rates of alcohol related problems between
three urban populations. J Epidemiol Community Health 2004;
58:238-42.

20 Laatikainen T, Alho H, Vartiainen B, Jousilathi P Sillanaukee P,
Puska P. Scli-reported alcohol consumption and association 1o
carbohydrate-deficient transferrin and gamma-glutamyltransicrase
in a random sample of the general population in the Republic of
Karclia, Russia and in North Karelia, Finland. Alcohol Alcohol 2002;
37:282-88.

2l saunders JB, Aasland OG, Babor TE De La Puente JR, Grant M.
Developement of the Alcohol Use Disorder Idenufication Test
{AUDIT): WHO Collaborative Project on carly detection ol persons
with harmful alcohol consumption-I1. Addiction 1993;88:791-804.

22 shaper AG, Pocock SJ, Ashby D et al. Biochemical and hacmatological
response to alcohol intake. Ann Clin Biochem 1985;22:50-61.

23 Shaw LM, Strémme JH, London JL, Theodorsen L. International
Federation of Clinical Chemistry (IFCC), Scientific Committee,
Analytical Section. IFCC methods for the measurement of catalytic
concentration of enzymes. Part 4. IFCC method for gamma-
glutamyltransicrase [(gamma-glutamyl)-peptide: amino acid gamma-
glutamyliransferase, EC 2.3.2.2]. J Chn Chem Clin Biochem
1983;21:633-46.

24 AS Institute inc. (1988} SAS/STAT User’s Guide, release 6.03 edition
{Cary, NC, SAS Institute Inc.).

25 Goskomstat of Russia, 2000. Arkhangclsk regional committee for state
statistics.

26 Wannamethee G, Ebrahim S, Shaper AG. G gl
determinants and associations with mortality from ischemic heart
discasc and all causes. Am J Epidemiol 1995:142:699-708.

27 Nilssen O, Forde OH, Brenn T. Distribution and population determinants
ol g -glutamyltransk Am J Epidemiol 1990;132:318-26.

28 Connigrave KM, Davies P, Haber P. Whitfield JB. Traditional markers
of excessive alcohol use. Addiction 2003;98(Suppl.2):31-43.

29 Sun AY, Ingelman-Sundberg M, Neve E et al. Ethanol and oxidative
stress. Aleohol Clin Exp Res 2001;25:237-43.

30Lec DH, Jacobs DR Jr, Gross M ef al. Gamma-glutamyltransferase is a
predictor of inadent diabetes and hypertension; the coronary artery
risk development in young adults (CARDIA) study. Clin Chem
2003,49:1358-66.

31 Bots ML, Salonen JT, Elwood PC ef al. Gamma-glutamyltransferase
and risk of stroke: the EUROSTROKE project. J Epidemiol Community
Health 2002;56(Suppl 1):25-29.

32 Bondy SJ, Rehm J, Ashley MJ, Walsh G, Single E, Room R. Low-risk
dnnking Guidelines: the sdentfic evidence. Can [ Public Health
1999;90:264-70.

33 Bush K, Kivlahan DR, McDonnel MB et al. The AUDIT Alcohol
Consumption Qucstions (AUDIT-C). An effective brief screening test
for problem drinking. Arch Intern Med 1998;158:1789-95,

34 porsdahl A. Are poor living conditions in childhood and adolescence
an important risk factor for arteriosclerotic heart disease? BrJ Prev Soc
Med 1977:31:91-95.

33 Barker DJ, Osmond C. Infant monality, childhood nutntien, and
ischaemic heart diseasc in England and Wales. Lancet 1986;1:1077-81.

36 McKee M, Shkolnikov V, Leon DA. Alcohol is implicated in the
fuctuations in cardiovascular disease in Russia since the 1980s. Ann
Epidemiol 2001;11:1-6.

yltransferase:

Published by Oxford University Press on behallf of the International Bpidemiological Association
© The Author 2005; all rights rescrved. Advance Access publication 3 Junc 2005

Commentary: Pattern of drinking and the

Russian heart

Robin Room

Our knowledge about alcohol consumption levels and drinking
patterns in Russia is steadily increasing and the paper by Nilssen
and colleagues in this issue of the LJE' makes a valuable
addition to the developing store of literature. As discussed in the
paper, a better understanding of the patterns and the trends of
alcohol consumption is important for understanding the
determinants of trends in cardiovascular disease (CVD); but the
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significance extends beyond this. Our best gauge of the effects
of alcohol on the health of Russians in general is what
happened in 1985-1988, during the period of a major anti-
alcohol campaign in the former Soviet Union. During that
period, the Soviet Union was still intact, and there was little of
the massive and complex social and economic changes that
make it so difficult to sort out causes of the rise in death rates
since 1990. According to the best estimates, consumption in
1987 was 25% lower than it had been in 1984, before the anti-
alcohol campaign was instituted, even when estimated illicit
(and thus unrecorded) alcohol supplies were included. There
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1 pa3 B mecal

1 paa B Hepeno ha it
8ec
exenHeBHO UNN NOYTH eXeaHeBHO
anneTuT
8.15. KAK HACTO B TEYEHUE NOCERHEIO FOAA s
Bbl HE MOT/11 BCTIOMHUTD TO, 4TO BbUIO
" APEALIAYILYM BEMEPOM NO NPUNKHE 9.3. EC/M Bl OTBETUM, HTO ECTb UBMEHEHUS
.V“P“’E‘"E“"" ankorons: CBSIBAHHBIE C BPEMEHAMM FOJIA, KAXKETCS!
. Nikoraa N BAM, YTO 3TO NPOBJIEMA Afifl BAC:
B _péxe 1 pasa B MEcAL, . EA—
.. Tpademecny :
. "+ 1pas s vegeno 9.4. ECIIA BA, TO 3TO NPOBJIEMA:
exenHeBHa unu NoYTK exenaHeBsHO Hebonbuasi
ymepeHHan
8.16. NOJTYMAJIA NN BB , o S E F
WU KTO-JIMEO APYTO#t T A Snanurensrian T
TPABMY B PE3VYJILTATE. S e cepbe3Has ' } S
BALETO YMNOTPEBAEHNA Anxoroml- B e ——p——— T
Her e e . : ;
23, HO He B 3TOM Fosy ST T i il ‘95, KOTBA 3TU N3MEHEHMS OBLINHO NPOUCXOAS
1A, B 3TOM roay a .
. ’ neToM
8.17. BbiCKASLIBAA SN KTO-MIMEO M3 BALIMX POACTBEHHUKOB, secHO#
APY3ER WM MEAPABOTHUKOB BECTIOKOACTBO 110 :
TIOBOLY BAUIETO NbAHCTBA M IPEfUIATAN BAM _ oceHblo
OFPAHWYMTE YNOTPEENIEHVIE ARKOTONS:
HeT 9.6. EbIBAIOT /i1 Y BAC JUTUTENLHBIE NEPUOAL]
(2 HEAESN W GOJSIEE), KOTZ\A BAM MPYCTHO,
B, Ho He B 3TOM roy Bb! B NOAABJIEHHOM WU YAPYYEHHOM
Ba, B 3TOM rogy . COCTORRHUN:
Jit: HeT

8.18. Kak uacro B Teuenne nocjiefHero roga Bul uensIThiBany

4yYBCTBO BHHLI I cOKalenus nocie ynorpeGienus ankorona? 97. ECNU A, B KAKOE BPEMSA FOAA

Bbl BOJIbLUE CTPABAETE:
Huxorna 3UMOi
Pesxe 1 paza B Mecan i nEToM
1 pa3 B Mecay :
1 pas B Heaento e =gECHOMN

EsxenuesHo WIK NOYTH €XEAHEBHO . © OCEHbIo



BAHHLIA PA3AER SANOAHAETCA MEJ, NEPCOHATIOM

9.8. BbIBAIOT N Y BAC ANUTENLHLIE NEPHOAB
(2 HEQENW ® BOJIEE), KOrfA BOSHUKAIOT

10. AHTpOnOMeTPUYECK e gaHHble

IPOBJIEMbI CHA:
10.1. BEC: Kr
na HeT
10.2. POCT: cM
99. ECNMU A, B KAKOE BPEMS 'OAA
Bbl BOJIBWE CTPALAETE:
. 10.3. OKPY)XHOCTb TANINN: 1Y)
aumoii
fleTom 10.4. OKPYXKHOCTb BEAEP: cm
BECHOMN
0CEHLI0 10.5. CUCTOJIMMECKOE QABJIEHUVE:
1 2 3
9.10. B YEM 3AKITIOHAIOTCS BALUY NMPOGAEMbI CHA?
MOXKHO OTMETUTL HECKONBKO NOSULIMIA.
PABOTAIOLIMM MOCMEHHO HYXHO OTBEHATb, NCXOAS U3 PABOTHI 10.6. AUACTONIMMECKOE OABNEHUE:
8 AHEBHYIO CMEHY: 1 2 3
TPYAHO 3aCHYTL BEYepoMm .
CAMLUKOM PaxQ 3achLinaio Be4epom 10.7. YACTOTA NYALCA:
NAOXO CAUTCA, HECKOALKO Pa3 NPOCHINAnch 1 2 3

NPOCLINAINCH CAULLIKOM PAHO YTPOM

NPOCLINAIOCH HE OTROXHYBILM YTDOM : 10.8. IATA ¥l BPEMAl OBCJIEROBAHNS:

CN0 CAULIKOM A0NTO MO yTpam

10.9. KOA MEAPAGOTHUKA:

11. J1abopaTopHblie nokasarenu

11.1. TPUTANLEPU/ib

11.2. XONECTEPUH

11.3. MMNONPOTEUAbI BLICOKO IJIOTHOCTY
11.4. AMNONPOTEMAL! HUSKOH NIOTHOCTH
11.5. APO AUNONPOTEMAL!

11.6. AfIbBYMUHbB

n7.mr

11.8. AT

11.9.aCT

11.10. AMMAA3A

11.11. THAMUH
11.12. KAK

11.13. UHTEPNEAKMH |



Questionnaire Archangelsk 2000

The Archangelsk Medical Academy/Russia

The Institute of Community Medicine/Tromsg, Norway
The Northern Central Clinical Hospital in the name of N. A. Semashko/Russia

Questionnaire of the anonymous investigation

Human
Health in Year 2000

The main purpose of this anonymous
investigation is to assess the risk of getting
different diseases.

The insufficient knowledge about factors
influencing the development of many serious
diseases, in particular cardiovascular
diseases, makes it compelling for us to ask
you some questions regarding your health
and lifestyle.

We would be grateful if you would answer
them in our questionnaire.

1. Personal information
1.1. SEX: male O female O

1.2. AGE: OO years

1.3. BIRTHPLACE: in the North O not
in the North O

1.4. LENGTH OF TIME LIVING IN
THE NORTH: OO years

Please note, that all the information obtained
during the course of this survey, is
completely confidential and that the medical
personnel taking part in processing and
analysis of this information, is bound to
observe professional secrecy.

Please, if you are not sure about any of the
suggested alternative answers, mark the one
which fits you most.

Thank you in advance.

1.5. MARITAL STATUS:
single
married
divorced
widowed
common law married

00000

2. Occupational activity and social conditions

2.1. EDUCATION:
primary school
secondary school
secondary professional school
some college
graduated from college

2.2. DOES YOUR CURRENT
OCCUPATION CORRESPOND
TO YOUR EDUCATION:

yes O no O

00000

2.3. CURRENT POSITION:
student
technical worker
clerk
ship crew
aircraft crew
pensioner
homemaker
other

00000000



3.2.

4.2.

Heredity and disease history

. HAVE ANY OF YOUR PARENTS,

SISTERS, OR BROTHERS HAD:
Yes No Don’t know
myocardial infarction 00O
angina pectoris 000
cerebral stroke or brain
haemorrhage (insult) 000
mental disorders 000
alcohol abuse 000
died before the age of 45 years O O O

DO YOU NOW HAVE OR HAVE
YOUEVER HAD: Yes No Don’tkn
myocardial infarction
angina pectoris
cerebral stroke or brain
haemorrhage (insult)
sugar diabetes
high blood pressure
(hypertensive disease)
pancreatitis
hepatitis or cirrhosis of the liver
nephritis
stomach bleeding
dyspepsia (digestive trouble)
stomach or duodenal ulcer
brain concussion
trauma to the extremities or
to the spine

<)
€

O 00000000 0O 00
O 00000000 0O 00
O 00000000 0O 00

Health conditions

. HAVE YOU ANY COMPLAINTS

ABOUT YOUR HEALTH: yes O no O

DO YOU NOW EXPERIENCE OR
DID YOU DURING THE LAST
YEAR EXPERIENCE: Ye:
flu

diarrhoea (frequent watery stool)
nausea

headache

trouble sleeping

difficulty concentration

memory loss

back pain or low back pain
muscular pain

depression, sadness
short-tempered

exhausted

restlessness

anxiety

mental stress

©
z
o

0000000000000 00
0000000000000 0O

4.3. YOUR CURRENT HEALTH:

4.4.

5.1

5.2

00r O
air @)
good O
excellent O
DO YOU TAKE ANY OF THE
FOLLOWING MEDICATIONS:
Never Some times Almost daily
painkillers 0]
antipyretics 00O
eczema ointment O 0O
blood pressure medication O O O
heart medication OO0
insulin O 0O
allergy medication 00O
asthma medication O 0O
sleeping tablets 00O
nerve tablets O 0O
epilepsy medication 00O
headache tablets 00O
vitamins O 0O
iron tablets 00O

Physical activity

PLEASE ESTIMATE YOUR LEVEL
OF PHYSICAL ACTIVITY IN
LEISURE TIME:

If the activity varies (for example in
summer and winter), then give an average
for the last year

reading, watching TV (mostly

sitting activity) O
walking, bicycling or other forms

of exercise at least 4 hours per

week (including walking to place

of work, Sunday walking, etc.) O
participation in recreational sports,

gardening (at least 4 hours per week) O
training regularly several times a week,

participation in sports competitions O

PLEASE ESTIMATE YOUR LEVEL
OF PHYSICAL ACTIVITY IN THE
WORK PLACE:

During the last year you have had:

mostly sedentary work (e.g. office

work, etc.) O
work that requires a lot of walking
(e.g. shop-assistant, waiter, etc.) O

work that requires a lot of walking

and lifting (e.g. postman,

construction, etc.) O
heavy manual work (e.g. farmer,

forestry, etc.) O



5.3. HOW OFTEN DO YOU TAKE
PART IN PHYSICAL ACTIVITY
(AT LEAST 20 MINUTES) WHICH
MAKES YOU PERSPIRE OR GET
SHORT OF BREATH: Leisure Work
rarely or never 00

once a week 0O

several times a week 0O

almost daily (0N ©)
6. Diet

6.1. HOW OFTEN DO YOU EAT:

Rarely or never About once a week 2-3 times a week 4-5

times a week Almost daily
fresh fruit or vegetables O O O O O
fish or fish dishes

(lunch, dinner) O000O0
meat or meat dishes

lunch, dinner) 00000
milk or milk products OO O OO

6.2. HOW MUCH BREAD DO YOU
EAT PER DAY:
less than two slices
2-4
5-6
7-12
13 or more slices

6.3. HOW WOULD YOU RATE YOUR
CURRENT DIET:
good @)
sufficient O
insufficient O

6.4. HOW MUCH COFFEE DO YOU
USUALLY DRINK PER DAY:
do not drink coffee or less than

one cup a day
1-4
5-8
9 or more cups a day

7. Smoking

7.1. DID ANY OF THE ADULTS IN
YOUR HOME SMOKE WHEN
YOU WERE A CHILD:
yes O no O

7.2. DO YOU CURRENTLY LIVE TO-

00000

0000

GETHER WITH HEAVY SMOKERS
OR HAVE YOU LIVED TOGETHER
WITH SUCH PEOPLE AFTER THE

AGE OF 20 YEARS:
yes O no O

IF YES, FOR HOW MANY YEARS
HAVE YOU LIVED TOGETHER:

OO years

7.3.

7.4.

7.5.

7.6.

7.7.

HOW MANY HOURS A DAY DO
YOU USUALLY SPEND IN A
LOCALITY FILLED UP WITH
TOBACCO SMOKE:

WRITE ZERO, IF YOU NEVER
HAPPEN TO BE IN SMOKY
LOCALITIES

OO hours

DO YOU SMOKE:
yes, every day
sometimes

no, never smoked
smoked previously

IF YES, WHAT DO YOU SMO
hand-rolled

filter cigarettes

cigars

papyrosy

pipe

IF YOU PREVIOUSLY SMOKED
EVERY DAY, HOW LONG IS IT
SINCE YOU QUIT:

OO years

DO YOU FEEL UNCOMFORTABLE
WHEN YOU ARE IN A VERY
SMOKY LOCALITY:

yes O no O

OOOOO; 0000

WE ASK THOSE WHO SMOKE CURRENTLY
OR WHO HAVE SMOKED PREVIOUSLY TO
ANSWER THE FOLLOWING QUESTIONS.
THE OTHERS CAN SKIP TO PART 8.

7.8.

7.9.

IF YOU CURRENTLY SMOKE OR

PREVIOUSLY SMOKED EVERY DAY:

how many cigarettes per day? 0N ©)
how many cigarettes do/did you
smoke during working hours (0N ©)
how old were you when you
started smoking daily? oo
for how many years in total
did you smoke daily? 0N ©)
IF YOU HAVE STOPPED SMOKING,
WHICH ONE WAS THE MOST
IMPORTANT REASON FOR YOU:
promote my own health
promote the children’s/family’s health
romote the health of colleagues at work
Or economic purposes
in order to show that I am in control of
myself
Ere ancy
ealthy look
other

0000 0000



7.10. WHAT IS THE MAIN REASON
WHY YOU CONTINUE SMOKING:
I am afraid of gaining weight O
I feel more energetic after smoking O
I smoke when I am relaxing O

I feel the need for nicotine @]

I smoke out of habit @]

I smoke to calm down (@)
7.11. HOW MANY TIMES HAVE YOU

TRIED TO STOP SMOKING:

OO times

7.12. HOW INTERESTED ARE YOU IN

TRYING TO STOP SMOKING:
not interested @]

somewhat interested @]
very interested O
8. Alcohol

8.1. DO YOU DRINK ALCOHOLIC
BEVERAGES:
yes O no O

We provide an explanation of the term ALCOHOL UNIT.
One alcohol unit corresponds to (illustration in Russian
questionnaire):

1 bottle (0.33 1) of strong beer or 2 bottles (0.33 I) of
light beer

1 ordinary glass of table wine (120 ml)

1 glass fortified wine (80 ml)

[ shot of liquor (40%, 40 ml)

This means that for instance, 0.5 1 strong beer or 11 light
beer = 1.5 alc. units; 1 bottle of table wine = 5 alc. units;

1 bottle of fortified wine = 8 alc. units; 1 bottle of liquor =
15 alc. units.

8.2. HOW MANY ALC. UNITS DO

YOU DRINK PER WEEK:

beer

table wine (o]0
fortified wine 00
liquor 016
in total (o]0

8.3. FOR HOW MANY YEARS DID
YOU DRINK ALCOHOL IN SUCH
AMOUNTS:
OO years

Try to calculate how many such alcohol units you drank

during the last week (during the last seven days before
answering the questionnaire)

8.4. DURING THE LAST WEEK I DRANK:

(ALC.UN))

beer (e]0)]
table wine (e]0)]
fortified wine (o]0
liquor ole]
in total (o]0

8.5.

8.6.

8.7.

8.8.

8.9.

DO YOU EVER HAVE THOUGHTS
ABOUT THE NECESSITY TO GIVE
UP DRINKING ALCOHOL:

yes O no O

DOES CRITICISM OF YOUR
DRINKING FROM THE SUR-
ROUNDINGS EVER BOTHER YOU:
yes O no O

DO YOU EVER HAVE WORRIES
OR A SENSE OF GUILT
REGARDING YOUR DRINKING:
yes O no O

DOES IT EVER HAPPEN IN THE
MORNINGS THAT YOU FIRST OF
ALL START DRINKING IN ORDER
TO CALM DOWN OR GET RID OF
A HANGOVER:

yes O no O

HOW OFTEN DO YOU DRINK
ALCOHOLIC BEVERAGES:
never

once a month or less

2-4 times a month

2-3 times a week

4 or more times a week

00000

8.10. HOW MANY ALC. UN. DO YOU

USUALLY DRINK ON ONE OCCASION:

1-2 0]
34 O
5-6 0]
7-9 0]
10 or more alc. units 0]

8.11. HOW OFTEN DO YOU DRINK 6 OR

MORE ALC. UN. ON ONE OCCASION:

never 0]
Iess than once a month (@)
once a month O
once a week O
daily or almost daily O

8.12. HOW OFTEN DURING THE LAST

YEAR DID YOU FEEL THAT YOU
COULD NOT STOP DRINKING
ONCE YOU HAVE STARTED:
never

Iess than once a month

once a month

once a week

daily or almost daily

00000



8.13. HOW OFTEN DURING THE LAST
YEAR SHOULD YOU HAVE FULFIL-
LED OR DONE SOMETHING, WHICH
YOU WERE NOT ABLE TO DO BE-
CAUSE OF ALCOHOLCONSUI\(’[)PTION:
never

less than once a month O
once a month O
once a week O
daily or almost daily @)

8.14. HOW OFTEN DURING THE LAST
YEAR DID YOU HAVE TO DRINK AL-
COHOL IN THE MORNING IN ORDER
TO COME ROUND AFTER HEAVY AL-

COHOL INTAKE THE DAY BEFORE:
never O
less than once a month O
once a month O
once a week O
daily or almost daily o

8.15. HOW OFTEN DURING THE LAST
YEAR WERE YOU UNABLE TO RE-
CALL WHAT HAPPENED IN THE
EVENING OF THE DAY BEFORE BE-

CAUSE OF ALCOHOL CONSUI(V)[PTION:

never

less than once a month O
once a month

once a week O
daily or almost daily O

8.16. HAVE YOU OR ANYBODY ELSE
EVER HAD TRAUMA AS A RESULT
OF YOUR ALCOHOL CONSUN(I)PTION:

no
yes, but not in this year ®)
yes, in this year O
8.17. HAVE ANY OF YOUR RELATIVES,
FRIENDS OR PERSONS IN THE
HEALTH SERVICE EVER EXPRES-
SED ANXIETY REGARDING YOUR
HARD DRINKING AND SUGGESTED
THAT YOU BETTER CUT DOWN

THE ALCOHOL CONSUMPTIO(;I:
no

yes, but not in this year O
yes, in this year O

8.18. HOW OFTEN DURING THE LAST
YEAR HAVE YOU FELT GUILT
BECAUSE OF YOUR DRINKING:
never
less than once a month
once a month
once a week
daily or almost daily

00000

9.

9.1.

9.2,

9.3.

9.4.

9.5.

9.6.

9.7.

Quality of life

TO THE RIGHT IS A SCALE WITH 10
LEVELS. (See Russian questionnaire for
illustration of scale from 10 (best) to 1 (worst).)
IMAGINE, THAT THE HIGHEST LEVEL
REPRESENTS THE BEST WAY OF LIFE,
THAT YOU CAN ENVISION FOR YOUR-
SELF, WHILE THE LOWEST LEVEL —
THE WORST WAY OF LIFE. WHICH
LEVEL, IN YOUR OPINION, IS IN BEST
AGREEMENT WITH YOUR CURRENT
LIFE.

O your choice

DO YOU EXPERIENCE ANY
CHANGES DEPENDING ON THE
SEASON OF THE YEAR:
None Little Moderate Some Much

length of sleep 00000
social activities
mood
weight
appetite
working capacity,

mood for work O000O0

IF YOU ANSWERED THAT THERE
ARE CHANGES DEPENDING ON
THE SEASONS, DO YOU THINK
THIS IS A PROBLEM FOR YOU:
yes O no O

IF YES, THIS PROBLEM IS:

small O

moderate O

considerable O
O
O

0000
0000
0000
0000
0000

serious . - .
interferes with activities of daily life

WHEN DO THESE CHANGES
_USUALLY OCCUR:

in winter

in summer

in spring

1n autumn

DO YOU EVER HAVE LONG
PERIODS (2 WEEKS OR MORE),
DURING WHICH YOU FEEL SAD,
BLUE OR DEPRESSED:

yes O no O

IF YES, IN WHICH SEASON
ARE YOU MOST BOTHERED:
in winter

in summer

in spring

in autumn

0000

0000



9.8. DO YOU EVER HAVE LONG
PERIODS (2 WEEKS OR MORE),
DURING WHICH YOU HAVE
TROUBLE SLEEPING:
yes O no O

9.9. IF YES, IN WHICH SEASON
ARE YOU MOST BOTHERED:
in winter
in summer
in spring
n autumn

9.10. WHAT KIND OF SLEEP
DISTURBANCES DO YOU HAVE?
YOU MAY MARK SEVERAL LINES.
FOR THOSE WHO WORK SHIFTS
THE ANSWER HAS TO BE BASED
ON WORK ON THE DAY SHIFT.
trouble falling asleep
falling asleep too early in

the evening
bad sleep, waking up
several times
waking up too early in
the morning
waking up not rested
in the morning
sleeping too long in the morning

0000

0 O O O O

THIS PART WILL BE FILLED IN BY
MED. PERSONELL

10. Anthropometry

10.1. WEIGHT: [ [ 1 ]kg

10.2. HEIGHT: [ [ Jcm

10.3. WAIST CIRCUMFERENCE: [T I Jcm
10.4. HIP CIRCUMFERENCE: [ [ Jcm
10.5. SYSTOLIC BLOOD PRESSURE:

I 1] |2 | |3
10.6. DIASTOLIC BLOOD PRESSURE:
| | 1] |21 |3

10.7. PULSE RATE:
I 1 |2] |3
10.8. DATE AND TIME OF THE
EXAMINATION:

HEjE N EEREEFEN
10.9. CODE OF MEDICAL
PERSONNEL: [ ]

11. Laboratory parameters

11.1. TRIGLYCERIDE

11.2. CHOLESTEROL

11.3. HIGH-DENSITY
LIPOPROTEIN

11.4. LOW-DENSITY
LIPOPROTEIN

11.5. APO LIPOPROTEIN

11.6. ALBUMIN

11.7. GGT

11.8. ALAT

11.9. ASAT

11.10. AMYLASE

11.11. THIAMINE

11.12. KAK

11.13. INTERLEUKIN-1

JUOUOOOED O o









Cesepublii 'ocynapcrBerHblit MeAMUHMHCKHI Y HUBEpCHTET N

Vuusepcurer B r. Tpymcé, Hopserus

Veaxaemsiii (asg), Pamunua Umsa OruectBO

B 1999-2000 rr. Bel npoxoauau MeAULMHCKOE 06CceI0BaHUE B PAMKAX COBMECTHOIO
POCCHIiCKO-HOPBEKCKOTO POEKTa «310poBbe uenoneka 2000» Ha 6a3e MONHKITHHUKY
CHBKB um Cemauiko. Lienbio nposoaumMoro o6cie0oBaHus Gb1I0 YCTAHOBIIEHHE
BEPOATHOCTH BO3HUKHOBEHHUSA Pa3/IUYHBIX 33800/€BaHHUH.

I'pynna nuy, y KOTOpbIX GbUT BELBIEH NOBbILICHHDIH puck 3abonesanuii, Obina
npoutdopMuposana 06 3ToM N0 TenedoHy HIH NHCEMOM B TEYEHHE NEPBOrO roja nocie
obcnenosanus. Eciu Bbl He MOMyYuiM Takoe MUCHMO, TO 3TO 3HAUMT, UTO PE3yJIbTaThl BalIUX
aHATN30B Ha MOMEHT O00CIIE/IOBaHHS HE YKa3bIBaNU Ha MOBLIIUEHHBIH PUCK BOSHUKHOBEHHA
3aboneBaHui.

Ceiiuac, Mo HCTEYEHHH 4 JIeT ¢ MOMEHTa 00cnen0BaHHs, Mbl MOCHUIAEM [THCLMA BCEM €TO
y4aCTHHKaM U POCHM OTBETHTb Ha HECKOJIbKO BOIIPOCOB O COCTOSHUM 3/10POBbs U MPHEME
niexapcTB. Dta uHpopMauus Heo6X0AMUMa JUIt KOMILIEKCHOH OLEHKH COCTOSHHS 3/10POBbS H
JleKapCTBEHHOTO obecneueHu.

Bce cBefeHHs, NOMy4YEHHbIE B pe3yJIbTaTe 3TOro 06¢Ie10BaHHA KOHPUACHIHANILHDI, a
MEIMUHHCKHIT IEPCOHA, MPMHAMAIOLIMIT yJacTHE B pa3paboTke M aHANH3E ITHX CBEACHHH
NpeAyNpeKAeH O COXPaHEHHH BpaueOHO# TaiiHbl.

B nucbMe Bel HaiiieTe BIOKEHHbI KOHBEPT ¢ 0GPaTHLIM aAPEecoM H OILIAYEHHOMH NOYTOBOH
MapKoii. MEl IPOCHM 3aMONHUTE HEGOIbLIYI0 aHKETy Ha 06paTHOH CTOPOHE 3TOr0 JIMCTa U
OTIPaBUTh €€ HaM B 3TOM KOHBEPTE.

Ecnu Bam B 1999-2004 rr. He 65Ul HOCTaBJIEH AMar€o3 3aboneBaHuii cepaua, MHCYIIbTa,
caxapuoro auabera, paka, cepbe3HOil TpaBMbl, TpeOylomwel neuenns, To Bam He HYXHO
3aM0JHATH 2HKETY, OTMETHTE, NOXATYHCTa, 30€ch | |, H NOLUIHTE HE3AMONHEHHYIO AHKETY
HaMm obpaTHo.

3apanee GnarogapHuM 3a COTPYAHHYECTBO,

Cesepuniii l'ocymapcrennblit MeMUMHCKUI Y HUBEPCUTET

Yuusepcurer B r. Tpymcé, Hopserus

P.S. Eciu anpecar nuchMa nepeexal, To Mbl MpocuM Bac 0TnpaBuTs MHCLMO HaM OGPaTHO ¢

MOMETKOM: AJlpecaT nucbMa nepeexai [] n, ecxu BBI 3HaeTE, TO yKAXHUTE, NOKATYHCTA,
aapec unu tenedon nepeexasuiero

Ecnu Baur agpec M3MeHHIICS, TO YKDKUTE, MONKATYHCTa, NpaBHIbHbIA aapec




AHkera:

1. OrmMerbTe, noxanyicra, ecnu Bam B 1999-2004 rr. 6b11 nocTaBieH AHArHo3:

Koraa
Ha MecsLl ron
Hndapkr MHOKapa d aa oggdo
Crenokapaus d oo gooo
HHCYbT (KPOBOM3IMAHHE B MO3T) d oo gooo
Apurmus d H]N goda
Caxapusiii auaber d go [Dogood
Pak 0 aa oodd
Tpasma (;mo6as) O oo o0Ogod
2. Ilpunumaere 14 Bl cnexylomue jexapersa:
Her Huorna  Kawawiit neHs
JlexapcTBa OT NOBBIIIEHHOTO NABIEHHUS 0 U 0
CepneyHble 1eKapcTBa 0 0 U
Hncymu U g u
Tabnerku oT caxapHoro auabera C 0 0

Jliist Toro, 4yToOB! OLIEHHUTh HACKOJIBEKO COBPEMEHHBIE JIeKapcTBa Bel nomyyaere, Hanumure,
noxanyiicra, Ha3BaHHsA CepeYHbIX JIEKAPCTB HIH JICKAPCTB OT AaBICHHSA, KOTOPbIC Bbl
npuHumaere (ecid Brl He MOMHHUTE HA3BaHUA JICKAPCTB, TO Ha 3TOT BOMPOC MOXHO HE
OTBEYATh):

3. Vkaxwure HOMEp NOJUMKIMHUKH ropoja, B KOTopoii Bel HabmonaeTech: .......cccccevee.

Bnaromapum Bac 3a corpyaHuuecTBo.



The Northern State Medical University Number of participant
University of Tromsg, Norway

Dear, name of the participant

In 1999-2000 you have participated in a medical study in frames of the Russian-Norwegian
project “Human health in year 2000” at the Semashko polyclinic. The aim of the study was to
assess the risk of getting different diseases.

The group of participants that had high risk of diseases was contacted by telephone or letter
during the first year after the study. If you have not received such letter, it means that the
results of your analyses at the moment of the study did not reveal high risk of diseases.

Now, 4 years after the study, we are sending letters to all the participants and ask them to
answer several questions about health status and use of medicines. This information is needed
for complete evaluation of health status and availability of medicines.

All the information obtained during this study is confidential, and the medical personnel
taking part in processing and analysis of this information, is bound to preserve professional
secrecy.

In this letter you will find an envelope with return address and paid postal fee. We ask you to
fill inn a questionnaire on the back of this page and to send the answer to us in the return
envelope.

If you in 1999-2004 did not get diagnosis of heart diseases, stroke, diabetes mellitus, cancer
or trauma that requires treatment, than you don’t need to fill inn the questionnaire. Please note

here L] and send the questionnaire back to us.

Thank you in advance for your cooperation,

The Northern State Medical University
University of Tromsg, Norway

P.S. If the addressee of this letter has moved, please send this letter back to us with a note:

Addressee has moved || and, if you know, please write the new address or telephone number
OF the TECIPIENL. ...t ieiitiiiie ittt et e

If your address has changed, please write you new address




1. Please, note if you in 1999-2004 got the diagnosis of:

Yes When
Month Year
Myocardial infarction H oo 0000
Angina pectoris 0 O0o  Oooo
Stroke U oo oood
Arrhythmia U 0o o000
Diabetes mellitus 0 oo 0000
Cancer O 00 Oooo
Trauma (any) O oo 0000

2. Do you take the following medicines:

No Sometimes Every day
Medicines against high blood pressure ] O l
Medicines against heart diseases O l ]
Insulin O O l
Tablets against diabetes mellitus O O O

To evaluate if you get the up-to-date treatment, please write the names of medicines that
you are taking against heart diseases or high blood pressure (if you don’t remember the
names of medicines, then you may not answer on this question)

3. Please write the number of polyclinic where you are registered: ........................

Thank you for cooperation.









Table 12. Result of multiple linear regression analysis with serum albumin as dependent

variable (men and women, n=3697).

Variables B-coefficient t-value p-value
Sex (male vs. female) 1.72 16.8 <0.0001
Age, years -0.08 -25.8 <0.0001
Secondary professional education ® -0.29 -2.6 0.0098
Secondary school ® -0.35 -2.7 0.0067
Depression (yes vs. no) -0.24 -2.1 0.0369
Smoking (yes vs. no) -0.23 2.2 0.0266
Alcohol intake/last week, AU -0.02 -2.7 0.0080

*vs. higher education (unfinished or completed university education).

Level of serum albumin was negatively associated with weekly alcohol consumption,
depression and smoking. People with secondary professional and secondary school education

had lower serum albumin levels than those with university education.

Table 13. Results of logistic regression analysis with low fruit/vegetable consumption (intake
of fresh fruits and vegetables once a week or less) as dependent variable (men and women,
n=3705).

Variables OR (Confidence interval) p-value
Sex (male vs. female) 1.44 (1.22-1.69) <0.0001
Age, 1 year 0.99 (0.98-0.99) 0.0078
Secondary professional education® 1.52 (1.28-1.82) <0.0001
Secondary school® 2.22 (1.81-2.72) <0.0001
Depression (yes vs. no) 1.45 (1.21-1.74) <0.0001
Frequency of intake > 6 AU b 1.08 (1.0-1.16) 0.0171
Low life quality ° 1.77 (1.49-2.10) <0.0001
Self-evaluation of nutrition as poor 3.09 (2.52-3.78) <0.0001

®vs. higher education (unfinished or completed university education); ® on one occasion,
categorized as 1-never; 2-less than once a month; 3-once a month; 4-once a week; S-daily or

almost daily; © Cantril Ladder < 5.

Low fruit consumption was positively associated with frequency of drinking > 6 AU on one
occasion, depression, education lower than university, low life quality and self-evaluation of
nutrition as poor.
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