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1. GENERAL BACKGROUN])

1.1 Public health crisis in Russia.

The main reason for the Arkhangelsk study and for this thesis was the alarming publie health

situation in post-soviet Russia. Since the collapse of the Sovjet 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 ycars for women, in 2002 the gap increased to 18.1 and 9.4 ycars, respectively (Fig. 1-

2)[1,2].

In the mid-60s the gap between Russia and Western countnes 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 feil abruptly: from 63.8 years in 1990 to

57.6 ycars 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 cxpectancy in 1995-1998, but from 1999 life expcctancy 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 thc population loss was 700-800.000

citizens per ycar (about 0.5 % ofthe 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 løse 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 arinual decline in the population size has

become a matter of great concem in Russia, as it may have serious socioeconomic and

geopoiitical 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).
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Fig 1.

Life expectancy at birth in Russia and Norway, men.
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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 Sovjet 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 ahnost 1.5

times higher than in 1990 (16.5 and 11.2 per 1000, respectively) [1]. The leading cause ofdeath

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 4.4

1998 13.6 7.5 10.0 4.4

1999 14.7 8.1 10.1 4.3

2000 15.4 8.5 9.8 4.1

2001 15.6 8.7 9.7 4.0

2002 16.3 9.1 9.8 3.9

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%).

12



Table 2. Total mortality in Russia in 1990, 1995 by age- and sex groups (per 1000 citizens) [1].

1990 1995

Age, years Men Women Men Women

15-19 1.6 0.6 2.4 0.9

20-24 2.6 0.7 4.3 1.0

25-19 3.3 0.8 5.4 1.3

30-34 4.3 1.1 7.4 1.8

35-39 5.6 1.5 10.0 2.5

40-44 7.6 2.4 14.1 3.9

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 enonnous 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 begrnning of 90s in Russia and Norway per 1000 citizens, all

ages [2, 4j.

Russia Norway

Men Women Men Women

1987 year 10.8 7.5 5.4 4.8

1994 year 13.9 8.9 4.6 4.5

Difference 1994/1987 +29% +19% -15% -6%
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Table 4. CVD mortality in the beginning of90s by sex in Russia and Norway per 1000 citizens,

ages 40-44 ycars 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 4.23 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 westem countries. The ciassical CVD risk factors, such as serum

lipids, identified in the western epidemiological studies appeared to have littie predietive 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 ofthese 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 40-5 9 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-govemment agreement

between USA and Soviet Union in ajoint 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 ycars.

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, 11-141.

The LRC- and MONICA studies could not explain the excessive cardiovascular mortality

only by the ciassical risk factors (serum lipids, smoking, blood pressure) [6-9]. The ciassical

risk factors identified in long-term epidemiological studies in the western countries [15-181

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 ofthe main reasons for CVD epidemic in Russia [11,

19-23]. The RLM-study found that alcohol consumption had increased rapidly sincc 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 in a

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% ofthe Russian population lived in poverty with incomes less than subsistence

minimum calculated by the Russian government [1]. In 2001, about 28% ofthe 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 suggestcd 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 leamed 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 ofCVD in Russia is ofspecial

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 ciassical 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 laboratones

[27], Iherefore all the laboratory analyses were performed at the Department of Clinical

Chemistry, University Hospital of Tromsø, 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

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

Apolipoproteins Af andBlOO

Apolipoprotein AT (apo AT) is a major protein component of high density lipoprotein particies

(HDL). HDL take up free cholesterol from cdl membranes and other lipoproteins and esterify

it through an action of lecithin cholesterol acyltransferase (LCAT) enzyme. Apo AT is

important for the activation of the LCAT enzyme, and thus plays an essential role in the

removal of excess cholesterol from ceils [28, 29].

Apolipoprotein B100 (apo B) is a protein component of low density lipoprotein particies

(LDL). Although apo B is also a component of chylomicrons, very low density lipoprotein

partic les (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 ceils. Apo B mediates the uptake of LDL by
ceils through a specific interaction with the LDL receptor.

Several studies have reported that low apo AT and high apo 8 levels were better indicators

ofatherosclerotic risk than other serum lipids [30-32]. The prospective AMORIS study showed

that apo B and apo B/apo AT 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 AT ratio [35]. Some authors have
emphasized the importance of investigating apo Al in populations with low ciassical risk
profiles [36].

Markers ofinfla,nmation

There is a compelling evidence from epidemiological and clinical studies that atherosclerosis is
an inflammatory process. Increased levels of systemic markers of infiammation have been

16



shown to predict coronary heart disease, stroke, peripheral vascular disease and sudden cardiac

death [37-42].

Among the systemic markers of infiammation, C-reactive protein (CRP) has been most

extensively described. The main source of CRP production is the hver, 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 ahlows to measure CRP at levels below 10 mg/1 (hsCRP) and to reveal low-grade

infiammation during chronic infiammatory 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 Riiral Health Promotion

project [39, 45-49]. These studies have concluded that hsCRP had an independent predictive

value for CVD along with the ciassical CVD nsk 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 ciassical risk factors [49, 50].

Serum albumin is another marker of infiammation 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 ofmyocardial 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

ciassical risk factors [52].

Socioeconomic andpsychosocialfactors

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

andlor 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 chassical risk factors failed to explain the social gradient. Low

income was reported as a substantial predictor of mortahity in a study from Canada [63]. An

inverse socioeconomic gradient in coronary heart disease morbidity was descnbed in the

Framingham study and the British Regional Heart study [65, 66]. In a Norwegian study, high

income leve! was negatively correlated with ahl-causc and CVD mortality rates in Oslo [70].

The Russia LRC-study and the MONICA study found an inverse association between

educational levd and all-cause/CVD mortahity [71-73].
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Low social status is known to be associated with depression and anxiety and the adoption

of unhealthy lifestyles (smoking, alcohol drinking, poor diet and Iack 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 nonfatalJfatal 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 seif-reported low quality of life and symptoms of psychosocial distress such as

seif-reported depression, anxiety, and sleeping disorders.

Poverty in childhood

Prof. Forsdahi 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 expenenced poverty

and malnutrition in childhood, thus having a possible increased vulnerability for CVD

according to Forsdahi-Barker hypothesis. I-Iowever, 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/

frequcncy 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 I 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
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alcohol consumption [89]. But at the same time, Iight 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 profonnd

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 ofboth 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 bottie 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 nurnber of

CVD deaths on Saturdays, Sundays and Mondays compared with others weekdays. Such daily

vanations in CVD mortality could not be explained by the ciassical nsk factors, more likely

they reflected the consequences ofbinge drinking at weekends [981.

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 ofCVD 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

seif-reported alcohol intake, but also the Alcohol Use Disorders Identification Test (AUDIT)

and measurement of gamma-glutamyltransferase (GGT) - a serum marker of alcohol

consumption.
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2. AIMS OF THE THESIS

• To investigate the distribution of the ciassical cardiovascular risk factors (blood lipids,

smoking, blood pressure) in a sample of Russian population. To evaluate CVD risk

using different risk scores.

• To study the distribution of other than ciassical CVD risk factors (markers of

infiammation, apolipoprotems) and their association with alcohol variables and lifestyle

factors.

• To investigate psychosocial factors and their associations with socioeconomic and

lifestyle variables

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

their association with health variables

• To conduct a follow-up study and to analyze the results.
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3. METRODS

3.1 Study area and background population

The study was carried out in Arkhangelsk - the capital of thc Arkhangelsk region, which is the

largest region in the European part of Russia. The White Sea and the Barents Sea bordcr the

region in the North. The climate is subarctic with long and cold winters that last up to 250 days

a ycar. Average tempcrature ranges from about +15 °C in July to —17 °C in January. Because of

difficult climate conditions and long distances, the population is settied mainly along rivers,

railways and on the seashore. The most important industries in the region are fishing and

forestry. The total population ofthe region was 1.44 million in 2000. Over one million lived in

cities and towns. The main city, Arkhangelsk has a history datmg back almost 400 years. In

1999 the population ofArkhangelsk city was 170,000 men and 197,000 women (0.3 perccnt of

the general Russian population in 1999) [1011.

Fig 3. Map ofArkhangelsk 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 smal! 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 3.4

Tatars 3.8 0.3

Other nationalities 11.7 4.2

However, we believe that the population of the Arkhange]sk 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)

Arkbangelsk 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 bad to

find other methods of establishing the study population. Primary medicine, as it is in westem

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 polyclmics in Arkhangelsk (Semashko

polyclinic). It made it possible to provide a certam 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 dunng 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) bad refused to participate,

the main reason for this was lack of time.

From the begiiming of the study we decided to recruit about 4000 persons and to have age

and sex groups approximatcly of the same size. During the study we bad a constant control

over the number of participants in each age group. We stopped to recruit participants in age

groups when they were “fihled 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 armual 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 Ccntralized 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 werc invited to participate

n =40 refused to participate

n 4089 agreed to participate

n = 43 did not return the questionnaire

n = 5 did not give blood

n = 3 missing serum in Tromsø

n = 4038 total number ofparticipants

n = 3705 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 joumal) and given their personal

participant number. A trained nurse performed anthropometrical measurements: height, weight,

waist-hips circumference. Weight was measured by an elcctronic device with participant

without clothes and shoes.

Questionnaire

At the second stage, each participant was followed to a separate room, where he/she fihled in a

questionnaire (Appendix I). The questionnaire was in Russian language and consisted of lii

questions (six pages). Questionnaires from the Tromsø study, the Firmmark and Svalbard

studies had been used for the development of the questionnaire. An English versjon of the

questionnaire had been first developed, then tTanslated to Russian and re-tanslated again to

English by two different translators for quality control purpose. A trained nurse was present in

the room where participants fihled 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.

Bloodpressure, 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 dunng 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 (DTNAMAP-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 (25m1) 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 Tromsø in boxes contaming

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 Tromsø. 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 colorimetnc test (PEG cholesterol esterase, PEG cholesterol

oxidase). CV was 3%. Triglycerides were measured by an enzymatic colorimetric test

(lipoprotem lipase, glycerokinase, glycerolfosfat oxidase). CV was 2%. Analyses of total

cholesterol, HDL cholesterol and triglycerides were performed in a Hitachi 917 device. If

serum triglycerides 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 AT and apo B were determined by an immunoturbidimetric

assay with polycional 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 inimunoturbidimetric 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/i; CV was 1.7%.

Assessment ofcardiovascular risk

Several risk scores based on the ciassical CVD risk factors have been developed in the world:

the Framingham risk score, the European Coronary risk chart, the New Zealand Cardiovascuiar

risk prediction chart, the Sheffield Risk Table, the PROCAM risk score [28, 102-106].
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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 AustTalian 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 mcidence [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. Thc 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 live 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 Ihe 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 bad 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 ofthe Arkhangelsk Health Care Department.

Altogether 2851 medical records were found (70% of the study participants). Medical

records for about 30% ofparticipants (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)

n3705 (1968 men, 1737 women) Paper I, III

n3694 (1962 men, 1732 women) Paper II
due to missing values for apo AT and apo B

n=3697 (1963 men, 1734 women)
due to missing values for hsCRP

- 178 with hsCRP>10 —* n=3519 —* Paper IV

n=3697 (1963 men, 1734 women) Paper V
due to missing values for GGT

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

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

population (Paper I).

Altogetlier 1968 men and 1737 women aged 18 years and older participated in the Arkhangelsk

study in 1999-2000. The ciassical cardiovascular risk factors were assessed: smoking, blood

pressure, serum lipids, and family history of CVD. The ciassical 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

Tromsø 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 seif-reported positive family history was lower than in populations

from Northern Norway.

The ciassical CVD risk factors in the Arkhangelsk population were not very different from

two other samples ofRussian 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 Tromsø 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 AT and B (apo AT, 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 AT and B serum levcls measured. Apo Al and B

profiles appeared to be favorable in the study participants compared with similar studies from

Westem 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 pattem of apo AT distribution was different in our study compared with

studies from other countries. There was an abrupt increase in apo AT values in the young

Russian men aged 18-30 years, while other studies did not observe such increase. Tn all age

groups of men and women, except the youngest age group of men, apo AT values were

markedly higher than in two studies from USA. Multiple linear regressiori analysis was used to

estimate influence of different lifestyle variables on apo AT and B levels. Apo AT levels were

significantly positively associated with age, physical activity, volume and frequency of alcohol

consumption, with serum albumin and total cholesterol. Apo AT was negatively associated with

BMI, seif-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 ofage. 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 Al levels in this population are probably due to high alcohol

consumption.

Psychosocial factors: depression, anxiety, sleeping disorders and Iow seif-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 questiotmaire exploring depression, anxiety, sleeping disorders and

quality of life. About 32% of the men and 70% of the women reported depression and/or

anxiety andlor 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

seif-evaluation of nutrition as poor and with low consumption of fruits/vegetables, meatlmeat

products, fish /fish products (10w consumption was defined as “once a week or less”). About

40% of men and 36% of women reported low consumption of fruits and vegetables. Seif

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 anotber indicator of low socioeconomic status: low-paid job.

Depression and sleeping disorders were positively associated with alcohol dependence (ATJDIT

score 13 or more), hazardous levd of alcohol drinking (AUDIT 8-12) and with smoking.

Anxiety and low seif-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 infiammation 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

mgIl. 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 mdcx (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. Otber 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 drinicers (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

inflarnmatory effect of vodka consumption and suggests that the higher hsCRP levels in cx

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

thcir GGT values measured. ATJDIT 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’ Tromsø 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 aud women, respeetively. 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 AUIMT 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 “otbers” (unemployed and self-employed) bad hazardous or

harmful alcohol consumption. Females displayed figures lower than men. However, about

44% of female industrial workers aud 47% of housewives scored positively on the AIJDIT

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 witb 1ogGGT in men, while in women

intake of strong wine and frequency of binge drinking were positively associated with 1ogGGT.

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 AT, apo B, aud the Framingham risk score compared with those who had GGT

under 50 U/l (men) or 45 U/1 (women).
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Results of the preliminary follow-up study

Cox proportional hazards survival regression analysis was perfonned to test hypothcses about

the role of the ciassical- 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 identjfication: Cardiovascular death (ICD-l0 codes: 110-113, I 20-I 25, 142, I 44-I 51, I

60-I 67, I 69-I 72, I 74)

Variables Men and women (44 cases)

Model i Model 2 Model 3

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

Sex (female vs. male) 0.47 (0.240.92)* 0.44 (0.230.85)* 0.33 (0.150.72)**

Age, i year 1.11 (l.09-1.14) 1.11 (l.09-1.14)t 1.09 (l.06-1.12)

Smoking (yes vs. no) 0.77 (0.36-1.67) 0.71 (0.33-1.53) 0.61 (0.27-1.36)

Systolic BP, 1 mmHg 1.00 (0.98-1.01) 0.99 (0.98-1.01) 1.00 (0.98-1.02)

Total cholesterol, 1 mmolJl 0.91 (0.71-1.17) —
—

Ratio LDL/HDL — 1.26 (l.051.52)* —

Ratio apo B/apo Al —
— 8.57 (2.83-25.99)t

Albumin, i g/i —
— 0.89 (0.83-0.95)t

LoglO (hsCRP) —
— 1.10 (0.60-2.03)

Body Mass Index, i kg/m —
— 0.91 (0.840.99)*

Alcohol 4 times/month a —

— 1.24 (0.57-2.70)

Alcohol 2-3 times/weeka —
— 1.95 (0.49-7.83)

Low fruit/vegetable consumption b —

— 2.41 (1.234.70)*

Depression C —

— 1.26 (0.62-2.54)

* p<0.05; **p<o.ol; t p<O.00i; p<0.000i; —not included in the modei;

vs. abstainers; b once a week or less (yes vs. no); C yes vs. no

CVD death

The ciassical CVD risk factors (smoking, systolic blood pressure and total cholesterol) showed

no association with CVD death (Model i, 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 identfication: ICD-10 code: I 21

Variables Men and women (20 cases)

Model I Model 2 Model 3

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

Sex (female vs. male) 0.20 (0.050.74)* 0.19 (0.050.71)* 0.16 (0.040.64)**

Age, I year 1.06 (1.02_1.09)** 1.05 (1.021.09)** 1.04 (1.001.09)*

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, i 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, i g/i — — 0.99 (0.86-1.14)

LoglO (hsCRP) — — 1.94 (0.80-4.74)

Body Mass Index, I kg/m2 — — 0.99 (0.89-1.11)

Frequency ofalcohol intakea —

— 0.85 (0.49-1.45)

Low fruitJvegetable consumption b —

— 0.77 (0.18-3.40)

Depression C —

— 1.43 (0.49-4.13)
* p<O.05; **p<o.oi;

— 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; bonce a week or less (yes vs. no); cyes vs. no

Non-fatalfirst myocardial infarction and stroke

The ciassical 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 i). 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 mniHg 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 associatcd with first

non-fatal myocardial infarction, while frequency ofalcohol consumption showed significant

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

Table 9. Risk factors for first non-fatal stroke.

Case identfication: TCD-l0 code: I 60-64.

Variables Men and women (16 cases)

Model I Model 2 Model 3

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

Sex (female vs. male) 0.64 (0.18-2.26) 0.66 (0.19-2.28) 1.02 (0.27-3.90)

Age, I year 1.06 (1.02l.10)** 1.06 (l.01_1.10)* 1.09 (1.03l.14)**

Smoking (yes vs. no) 3.30 (l.0l_lO.80)* 3.35 (1.03-l0.97) 3.27 (l.01l0.6l)*

Systolic BP, i mmHg 1.04 (1.02-l.07) 1.05 (i.02-1.07) 1.05 (1.02-1.07)

Total cholesterol, 1 mmolll 1.25 (0.85-1.84) — —

Ratio LDL/FTDL — 1.28 (0.94-1.76) —

Ratio apo B/apo AT —
— 4.32 (0.51-36.27)

Albumin, 1 gli —

— 0.99 (0.84-1.18)

LoglO (hsCRP) —
— 1.24 (0.38-4.02)

Body Mass Index, 1 kg/m —
— 1.04 (0.98-1.10)

Frequency ofalcohoi intakea —
— 2.03 (i.133.64)*

Low fruitJvegetable consumption b —

— 0.90 (0.19-4.28)

Depression C —

— 0.75 (0.20-2.86)

* p<O.05;**p<o.ol; p<O.000l; —not included in the model;

categonzed 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; b once a week or less (yes vs. no); C 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 sovjet 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

ofthe working and studying population, as well as of some categories ofpensioners).

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.

Healihy worker effect

However, unemployed and socially margmalized people (homeless, alcoholised, without job)

had littie chance to be recruited during armual medical examinations at the polyclinics. This

group is extremely difficult to recruit: they may have no defmite 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 ofhealth problems because the most marginalizedmembers ofthe society with

high risk for diseases and death are underrepresented in the study sample.
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To what extend is ourpopulation sample representativefor 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]. Thc 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 accordmg to the Goskomstat of Russia (%).

Men Women

Arkhangelsk Study Arkhangelsk Study

Age Russia region population Russia region population

Number 54.59x106 56.99x104 1968 64.37x106 62.09x104 1737

15_19* 10.9 11.4 11.8 9.0 10.1 4.2

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 stsidy.

In Papers 111-1V 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 x106 1968 65.89x106 1737

15_19* 11.7 11.8 9.6 4.2

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 24.2

50-59 12.6 15.7 12.8 17.6

60+ 16.8 16.9 26.6 18.5

100% 100% 100% 100%

*fl1e 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 employcd 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 limimtion of this study.

38



Working status and age

Participants younger than 25 years were mainly students (72 percent of men and 61 percent of

women). Thc 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 perccnt 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 lowcr 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 stridy 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 ciose to the official figures for the general population ofNorthwest Russia (Paper I).

With few exceptions, the major demographic characteristics of the study population were

ciose 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.

39



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 anse 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 levd 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 D1NAIVIAP and to

perform the measurement.

The laboratory results used for analyses were performed at the Department of Clinical

Chemistry, University hospital of Tromsø, Norway. This laboratory is highly reliable and it

routinely uses both extemal and internal methods of quality control.

Subject bias

By definition, subject bias refers to the inaccuracy ofthe 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 III, 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 fihled inn the questionnaire. She was instructed to heip participants if there were

some difficulties in understanding the questions. However, cultural bias could not be

completely excluded. For example, lower prevalence of seif-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 mtermediate 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 rnultivariable models (Paper II, III, IV, 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 Diseussion ofthe main results

Our results indicate that the CVD epidemic in Russia could not be explained only by the

ciassical CVD risk factors (Paper I). Levels of the ciassical 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 fmdings are in accordance with results from other

stiidics 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

ciassical 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 leve! 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 (ciassical CVD risk factors, apolipoproteins,

hsCRP, psychosocial factors, life qua!ity) were strongly associated with the alcohol variab!es

(Papers II, III, IV, V). In Paper II we described the unusual!y high levels of apo Al in men and
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women compared with population studies in other countries. Apo AT 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 AT levels in middle-aged

men are alcohol-related. Alcohol is known to increase HDL-cholesterol and apo AT levels [114,

115], however acute ingestion of alcohol also increases blood pressure and other serum lipids.

Tn 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 AT than the group with low GGT, the effect of high

alcohol consumption might be more damaging than the positive effect of apo AT.

Clearly, high alcohol consumption not only affects the levd of the ciassical CVD risk

factors, it also increases the risk of CVD through other mechanisms. One mechanism might be

a pro-infiammatory effect of alcohol described in Paper IV. We found no protective (anti

infianimatory) effect of lightlmoderate 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 TV, V). Consumption of wine, which has

antioxidantJanti-inflammatory properties, was relatively low in our study.

The dririking pattern seems to play a major role in alcohol’s effect on health vanables. The

well-known “French paradox” (10w 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 [116-11 8). A pro-infiammatory

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 seif-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 effeet on central and autonomic nervous system, psychosocial distress

produces a cascade of physiological responses (hat 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 hypotbesis 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 distTess were associated with poor nutrition (10w 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 Iow 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 (be Russian

population is likely to have nutritional deficiencies and particularly shortage of fruits and

vegetables. Nutntion 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 B 12 and folate may result in higher concentrations of homocysteine,

which has been reported as an independent nsk factor for CVD [122, 123].

Vitamin deficiency may infli]ence the effect ofalcohol 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 drinicing pattcrn 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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Malnounshed people have low levels of total cholesterol and other serum lipids [128]. The

absence of the ciassical 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 bad 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 DM1 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 ofpoor nutrition.

In paper III 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 !ack of money to buy food [129]. The Goskomstat data on nutrition

show that about 70% of the population in the mid-90s bad 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 infiammation, 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 deatb. In linear regression analysis (Appendix III, Table 12), low serum

albumin was significantly associated with low education, alcohol consumption, depression and

smoking. Low fruitlvegetable consurnption 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 vulnerablc 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 seif-reported quality of life in our study indicate that these factors tend to

ciuster 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 Sovjet Union has

led to a high levd ofindividual poverty. According to the official data about 1/4-1/3 ofthe

Russian population live in extreme poverty, e.g. have income below a subsistence levd. At the

same time a large proportion ofthe population lives on income close to the subsistence leve!.
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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 middie ciass. 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% ofthe 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 ofpoor fulltime workers (low salaries) and pensioners (Iow retirement pensions) is

another particular feature of the Russian poverty. Hyperinfiation of the 90s has devaluated

personal savings leaving the majority ofthe elderly with retirement pension lower than the

subsistence minimum. In the 90s, there were delays of salaries and pensions for scveral

months. The situation has improved in the recent years, but salaries are still low and paid with

delays in some sectors ofRussian 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 ofsuicides in the post-soviet

Russia reflects the devastating psychosocial atmosphere. High alcohol consumption is probably

the consequence ofthe socioeconomic deprivation in the country with highly available cheap

alcohol and social tolerance towards drinking. A relatively large proportion ofthe 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. Thc 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 leve! of persona! income and househo!d income, as we!! as on one’s relative

ranking in society.
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5.5 Other possible explanations

Casefatality

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 fmance 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, hepann-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 treatTnent 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.

Misclassfication ofCVD death

The results of Cox regression analysis were somewhat different for fatal and non-fatal events.

The ciassical 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 ofCVD 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% ofwomen 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. li 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 ofdeath causes in Russia.
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6. SUMMARY ÅND 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 ciassical 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 ciassical 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 infiammation — 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 10w 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 fmdings 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 challcnge 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

cioser 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 deathldisease 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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Page 871 in abbreviations: CV = analytic coefficient ofvariation

Page 874, line 9 from the top: the 1O-year risk for women is 4%, not 7%.
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Abstract. Since the beginning ni’ the 1990s the public
health situation in Russia has been characterizcd by
an extremeiy high mortality and a significant reduc
tion in life expectancy. Cardiovascular diseases re
mained the major causc of death. Only a few large
population studies were conducted in Russia during
this pcriod. A total of 1968 men and 1737 women
aged 18—75 years participated in a health survey in
Arkhangclsk, Russia, over thc period I 999—2000.
Investigation included asscssment of classic cardio
vascular risk factors (family history, smoking, blood

Key words: Coronary heart disease, Risk score, Russia

pressure, and blood lipids) along with general health
variables. The paper presents sex specific data on risk
factors for coronary hcart disease. Though the car
diovascular mortality is high in Russia, thc calculatcd
risk for coronary heart disease (the Framingham risk
score and the Norwegian risk score) was lowcr in all
age groups of men and women in Arkhangelsk

compared with studies from the Westcrn 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 disease.

Abbreviations: BMT body mass mdcx; CHD = coronary heart disease; CV = analytie

Introduction

The size of Russian population has been rapidly de
clining since the beginning of l990s. Life expectancy
at birth remained low during the last 15 years [1—11].
Cardiovascular diseases werc the major cause of
death [1, 10]. The ratio ofcardiovascular 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 dcath of
middle-aged men resulted in a large sex gap in life
expectancy. In thc ycar 2000 lifc expectancy in Russia
was 59.0 and 72.2 years for men and womcn, re
spectively [111. The gap in healthy life expectancy
(HALE) between Russia and Western Europe coun
tries was 18—20 ycars for men and 10—13 years for
womcn [13].

Despite the crisis in public health, only a few epi
demiological studies were carried out in Russia dur

ing the post-soviet period [14—18]. The Lipid
Research Prevalence Study (LRPS) was conducted in
Moscow and St-Pctcrsburg (1978—1982), the MON
ICA study was carried out in Moscow and Novo
sibirsk (1984—1995), and thc population study in
Karelia was accomplished in 1992 [15—181. In addi

tion to these studies there were 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 ofepidemiological studies rcsults in absence of

reliable and comparable information about the public
health. The few previous studies were conducted

mostly in Moscow or St-Petersburg in the l980s.
According to the official statistics the largest de

crease in life expectancy was observed in thc North of
Russia [5, 6]. Therefore, after a pilot study in 1996,
we decided to carry out a population study in the

Arkhangelsk region — thc largest rcgion in the North
of European Russia. So far, no population studies
have been pub]ishcd from this area. The health survey
was a co-project between thc Northern State Medical
University, Arkhangelsk, Russia and the Institute of
Community Medicine, University of Tromsø, Nor
way. The aim of the survey was to study risk factors
for coronary heart disease (CHD) together with al
cohol consumption, social stress, nutrition, and
quality of life, and to explorc the potential impact of
aicohol on the population hcalth. This paper prescnts
the data about risk factors for CHD.
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Materials and methods Analyses

Study population

Arkhangelsk region is thc largest region of thc 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 thc general popu
lation according to territorial and occupational
principles. From November 1999 to November 2000
we investigated the population registered at the
Semashko outpatient clinic in Arkhangelsk. From
thc bcginning of the study it was decided to have
similarly sized age and sex groups. To avoid a
‘healthy volunteer effcct’, participants wcre recrui
ted consecutively during the obligatory annual
medical examination at the outpaticnt clinic or
through thcir work/study place. Of those who were
invited, 40 persons refused to participate (1.1%).
Altogcther 1968 men and 1737 women aged
18 ycars and more participated in the study (1.0%
of the city population, 0.3% of the rcgion popula
tion). People with different occupational status wcrc
rccruited: seamen, workers, teachers, doctors, do
mestic services, office and trade employees, students
and pensioners.

Examination

Each participant completed a questionnaire covering
education, marital status, profession, previous, pre
sent and family diseases, seif-estimation of health,
complaints, diet habits, physical activity at work and
leisurc time, active physical training, smoking, coffee-,
alcohol- and drug consumption. Weight, height,
waist and hip circumfcrence were measured. Blood
pressure was measured three times at intervals of two
minutes 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 serum samples
were kept at —20 °C and transported to Tromsø in
boxes with freezing elements by a 5-h flight. As the
rcsults of a Norwegian—Russian co-projcct on Sval
bard [21] had shown both systematical and arbitrary
differcnces bctween laboratories in Norway and
Russia, wc decided to perform parallel laboratory
analyscs at the Department of Clinical Chemistry,
University Hospital of Tromsø and at thc laboratory
in Arkhangelsk. This paper presents the results from
the laboratory in Tromsø.

Total serum cholesterol was measured by the cnzy
matic colorimetric test (cholesterolesterase, choles
teroloxidase). Analytic coefficient of variation (CV)
was 5%. Triglycerides werc assayed by the enzymatic
colorimetric test (lipoproteinlipase, glycerokinase,
and glyccrophosfat oxidase), CV was 2%. High
density lipoprotein cholesterol (HDL-cholesterol)
was measured by the homogeneous enzymatic colo
rimetric test (PEG cholesterolesterase, PEG per
oxidase), CV was 3%. Rcsults of the study were
comparcd with two studies from Northern Norway:
the Finnmark study (1987—1988) [22, 23] and the
Tromsø study (1994—1995) [24, 25]. Populations cx
amined in our study and in the two Norwegian
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 studies (similar question
naire, measurement of blood pressure and pulse by
DINAMAP and thc same laboratory in Tromsø for
serum analysis). In fact, the Arkhangelsk study was
designed using the experience from the population
studies in Tromsø and Finnmark.

The risk for CHD was calculated using two types
of risk scores: the Framingham risk score [26, 271 and
the Norwegian Myocardial infarction risk score [28].
The Frarningharn risk score includes subjects’ age, sex,
total cholesterol, HDL cholesterol, systolic blood
pressure, smoking (yes/no) and prescncc 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 cholcsterol, systolic
blood prcssure, 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(agc-39) indicates a very high risk for
myocardial infarction. Risk factor levels and the
Myocardial infarction risk score for the Tromsø study
were calculated using the database of this study that
belongs to the Institute of Community Medicine,
University in Tromsø. A written permission to use
thc database was obtaincd.

The data for 35—60 years old men and women in
Arkhangelsk were age standardized using thc same
method as in the MONICA study [151: thc sample
was stratified by thc threc lO-ycar age groups and the
sample mcans wcrc standardized wjth weights 12, 11
and 8, respectively. SAS software package was used
for statistical analysis (SAS Institute mc, Cary, NC)
[29].
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Ethics
The study was approvcd by the Regional Ethical
Committee, Norway.

Results

Table 1 shows general characteristics of thc study
population compared with the Arkhangelsk region
population (aged 15—72 years) in 1999 [201.

Marital status, proportion of pensioners, employed

women and female students was alrnost similar in the

two populations, whereas educational status, num

bers of male students and unemployed men were

different. The proportion of women out of work
(housewives or unemployed) was similar in the study

population to that in the Arkhangelsk region popu

lation.
Table 2 prescnts age-adjusted data on thc classic

risk factors for CHD in Arkhangelsk compared with

the Finnmark study [22,231 and the Tromsø study [241.
Mean total cholesterol was lower in men and

women in Arkhangelsk compared with Finnmark

and Tromsø. Mean triglycerides were lower in Rus

sian men than in both studies from Norway. In
Russian women, mean triglycerides werc Iower Ihan

in Finnmark, but the same as in Tromsø. Mean
HDL-cholesterol was thc same in men, but lower in

women in Arkhangelsk compared with thc Norwe

gian populations [22]. Mean systolic blood pressure

and body mass index were almost similar in these

populations, whereas diastolic blood pressure was
lower in Arkhangelsk than in Norway. Mean number

of cigarettes per day was lowcr in men and vomcn in
Arkhangelsk than in Finnmark and Tromsø.

Table 3 prcsents prevalence of smoking and mean

Myocarclial infarction risk score in the Arkhangelsk

study compared with the figures from Finnmark and
Tromsø.

Thc prevalence of smoking was higher in men, but
much lower in women in Arkhangelsk compared

with Finnmark and Tromsø. In Arkhangclsk there

was an evident sex difference in the prevalcnce of
smoking: the prevalencc in men was almost thrce

times greater than in women. The highcst prevalence

of smoking was found in the young age groups. In
women there was a continuous decrease in smoking

with age to 1% in the oldest age group, whercas in

men the prevalencc 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 prevalencc

of positive family history for CHD was lower in the
Arkhangelsk population compared with the studies in

Finnmark and Tromsø: about 45% of men and 40%

ofwomen in Finnmark, and 41% of men and 45% of

women in Tromsø have reported presence of angina

pectoris and/or myocardial infarction in parents [23].

The Myocardial infarction risk score was Iower in

all age groups of men and women from Arkhangelsk

compared with the Finnmark and Tromsø studies.

Table 1. General charactcristics (%) of Ihe study population compared with the population of the Arkhangclsk region

The study population Arkhangelsk region’

Men Women Men Womcn

Working status
Student 14.3 8.7 9.0 10.0

Employcd 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

Marilal status
Not married5 25.8 21.9 25.0 20.2

Married 66.7 53.6 66.4 56.4

ljivorced 4.2 11.0 4.4 8.0

Widower/widow 3.3 13.5 4.1 15.3

Education
Primary 5.8 8.6 13.3 10.8

Secondary 16.8 17.4 55.5 48.2
Professionalc 56.5 41.5 19.1 29.2
Higherd 20.8 32.5 12.1 11.8

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

5lncluding not rcgistered marriage.
Secondary professional.

d Complete and incompletc higher education.
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Table 2. Age adjusted means (SD) of blood pressure (BP), serum lipids and body mass mdcx (BMI) in men and women
from the Arkhangelsk study compared with the Finnmark studya and the Tromsø studyc

Men Womcn

Arkhangelsk Finnmarka Troms& Arkhangelsk Finnmark’ Tromsøc

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 5.0 (1.2) 6.6 (1.3) 6.1 (1.2) 5.1 (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) 1.4 (0.4) 1.5 (0.4) 1.6 (0.4)
Systolic BP, minHg’ 133.5 (19.0) 135.1 (17.0) 137.5 (17.4) 128.1 (22.4) 129.5 (19.3) 131.9 (22.6)
Diastolic BP, mmHg” 75.7 (14.6) 81.2 (11.2) 79.9 (11.8) 73.0 (13.3) 77.7 (10.9) 76.1 (12.7)
BMI, kg/m2 25.3 (4.0) 26.0 (3.4) 25.6 (3.3) 26.0 (5.7) 25.7 (4.5) 24.8 (4.2)
Cigarettes per daye 13.0 (7.3) 15.8 (7.7) 14.0 (7.1) 6.4 (5.1) 12.6 (6.0) 11.1 (5.4)

aWestlund et al. [23].
5DAta for Finnmark: Njølstad et al. [22].
“The database of the Tromsø study (1994—1995).
d In Arkhangelsk and Tromsø: mean of the 2nd and the 3rd of Dinamap measurements; in Finnmark: the lowest of three
Dinamap measurements (systolic BP about 2.1 mml-lg and diastloic IIP 1.3 mmHg lower than the mean of the 2nd and 3rd
Dianamap measurements).
Smokers only.

Table 4 prcscnts the 1 0-ycar CHD risk (Framing
ham risk score) calculated for the Arkhangelsk study
participants agcd 30—74 ycars [26].

The CHD risk in Arkhangelsk was thc 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 womcn,
respcctively, that corrcspondcd 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, cthnical, religious and cultural heterogeneity
(more than 100 Europcan and Asiatic nationalities)
and the unavailability of a population register for
medical research. We conductcd the study in thc
capital of the largest region in thc European Russia
and limited our study to the working population,
studcnts and pcnsioners. As data about the general
population of Arkhangclsk town wcre not availablc,
we comparcd the study population with the Arkh
angelsk rcgion population aged 15—72 years. The
study population was older (from 18 years), that may
partly cxplain its higher educational levd. 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 diffcrences betwccn the study popula
tion and thc Arkhangelsk region population may be
intcrpreted as an urban—rural difference, with more

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

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

BMI and total cholesterol in men and women were
not very diffcrent in Arkhangclsk than in the
MONICA study. Smoking pattern in men and
women from Arkhangelsk was similar to the avcragc
smoking pattern in the MONICA study in Moscow
and Novosibirsk. Systolic blood pressurc was almost
the same in women and 4-6 mmHg higher in men
from Arkhangclsk than in the MONICA study. It is
of importance that while the MONICA study used a
mercury sphygmomanomcter for blood pressure
measurement, we used the oscillomctric blood pres
sure devicc DINAMAP. This device tends to over
estimate SBP and underestimatc DBP comparcd with
sphygmomanometers [30, 31]. With this consider
ation wc conclude that the classical risk factors for
CHD in thc Arkhangclsk population were not very
different from the final MONICA study in Moscow
and Novosibirsk, supporting our suggestion about
rcprcscntativity of the Arkhangelsk study.

The CHD risk pattern in our study was lcss fa
vorable in men than in women, mainly duc to dif
fcrences in smoking habits. Thc prevalence of daily
smoking has traditionally been high in Russian men
in all age groups [32]. The vast difference in smoking
between younger and elder women could be dx-
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Table 4. The 10-year risk for CHD (%) in men and women in Arkhangclsk together with the ‘average’ and low nsk’ (%)
according to the Framingham score

Agc, ycars

30—34 35—39 40—44 45—49 50—54 55—59 60—64 65—69 70—74

Men
Arkhangelsk study 2 4 5 8 10 13 18 25 28
Average riska 3 5 7 11 14 16 21 25 30
Lowrisk” 2 3 4 4 6 7 9 11 14

Women
Arkhangelsk study <1 <1 2 4 8 10 13 13 13
Avcragc riska <1 <1 2 5 8 12 12 13 14
Low dsk’ <1 <1 2 3 5 7 8 8 8

aThe lO-ycar risk for CHD reportcd as ‘average’ in the Framingham study [26].
5The idealizcd ‘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-standardizcd prevalence of daily smoking, means of 13Ml, systolic blood pressure and total cholesterol in 35—
64 years old men and women from the Arkbangelsk study compared with thc final MONICA study in Moscow and
Novosibirsk

N Daily smoking, % BMI, kg/m2 SBP, mmHg Total cholesterole

Men
Arkhangelsk study’ 1064 51 26.3 136 5.3
MONICA Moscowb 1873 47 25.2 130 5.3
MONICA Novosibirsk’ 1088 60 25.9 132 5.0

Women
Arkhangclsk study’ 1032 10 27.3 132 5.5
MONICA Moscow” 1648 14 26.5 133 5.6
MONICA Novosibirsk” 1089 6 28.5 131 5.3

Arkhangclsk data for participants agcd 35—64 years standardized to thc MONICA study.
5The final MONICA study in Moscow and Novosibirsk [161.
‘DIn 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 prevalencc of smoking
in men, thc 10-year risk for CHD, calculated ac
cording to the Framingharn risk score (including
prevalencc of smoking), was thc same or lower than
the CHD risk estimated as ‘average’ in thc Fra
mingham study in all age groups of men and women
[261.

The 10-year CHD risk provides an estimate of the
probability that individuals will develop a disease
during a 10-year period, and corresponds to the 10-
ycar cumulative incidence of CHD. The l0-year
CHD risk in thc study population was 7—8%, which
estimates 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 ofthe
study was 16.9 per 1000 adults [33], which is twice as
high at that estimated 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 reprcscnts mainly working participants.
Howevcr, the prevalence of self-reportcd cardiovas
cular diseases in thc study population was 130.7 per
1000 participants (age-standardized to the total
Russian population), which agrees well with the of
ficial data for thc adult population in the Northwest
of Russia in 1998 (132.9 per 1000) [34]. Aithough the
‘healthy workcr effect’ cannot completely be cxclud
ed, the gap between the estimated aggregate risk and
the vital statistics data is too large to be explained by
a possible sclection bias.

Thc classic risk factors for CHD were in general
more favourablc in the Arkhangelsk population than
in Norway (Finnmark and Tromsø) except for pre
valence of smoking in men and HDL cholcstcrol in
women. Howcvcr, mean number of cigarettes/day in
smokers was lower in Arkhangelsk than in thc Nor
wegian studies. The Myocardia! infarction risk score
was lower in the Arkhangelsk population than in thc
populations in Finnmark and Tromsø. Unlike the
Framinghan, score, the Myocardial infarction risk
score includes numbers of cigarettes/day (not prcva
lence of smoking). However, both scoret displayed a
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more favourable risk profile in the Arkhangelsk

population comparcd with other studies.
According to official Russian data the age stan

dardized cardiovascular mortality in Arkhangclsk

region in 1999 was 805 and 860 per 100,000 men and
womcn, respectively [20]. In 1995 (thc time of thc

Tromsø IV study) and in 1988 (the time of the

Finnmark study) the age standardized cardiovaseular

mortality was 598 and 316 per 100,000 men and

women in Tromsø and 737 and 424 per 100,000 men
and women in Finnmark, respectively [35]. Cardio
vascu!ar mortality is steadily 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 Tromsø. Unless awareness of
family diseases is low in Russia, the reasons for the
high cardiovascular mortality do not seem to lie in
the genes cither.

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

Further investigations are thercfore necessary to
explain the Russian mortality paradox, ‘unprece
dented in the history of the recorded mortality in the
world’ 136].
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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.

Littie is known about indicators of atherosclerotic risk

in the Russian population. To our knowledge, this is the

first study of apolipoprotein (apo) AT and li in Russia

based on the WHO-IFCC standard.
Mefhods: We measured apo AT 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 AT

profile was different. For men 20 years, apo AT 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 AT concentration was positively asso

ciated with age and Iifestyle variables such as alcohol

consumption and physical activity, and negatively asso

ciated with body mass index and seif-reported myocar

dial infarction. ‘y-Glutamyltransferase was positively

associated with apo AT in both sexes.

Conelusions: The apparently favorable apolipoprotein

profiles contrast with official death statistics indicating

high cardiovascular mortality in Russia. High apo AT

might indicate excessive alcohoT consumption.
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Mortality from cardiovascular disease (CVD)5 is mark
edTy higher in Russia than in Western Europe and the US.
Dramatic increases in mortality rates on an epidemic scale
took pTace in post-Soviet Russia atter 1991 (1). In the
mid-1990s the cardiovascuTar mortality rate was doubTe
that of the US (1). After a temporary decrease in the late
1990s, cardiovascuTar mortaTity in Russia continues to
increase (2). In an earlier report (3) we showed that such
factors as total cholesteroT concentrations, bTood pressure,
and smoking had TittTe predictive vaTue. 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 “cTassic” risk factors identified in
epidemiologic studies in Western Europe and the US.

Littie is known, however, about other indicators of
atherosclerotic risk in the Russian popuTation. Low serum
concentrations of apoTipoprotein (apo) AT, 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—controT studies,
studies of patients undergoing angiography, and in pro
spective studies (7—16). Some authors have concluded
that apo AT and B were better indicators of atheroscTerotic
risk than other serum Tipids (9, 10, 13). A study ofpatients
with angiographicalTy confirmed coronary heart disease
and without apparent risk factors has emphasized the
importance of investigating apo AT in populations with
low classic risk profiles (12). Significant differences in
lipid and apoTipoprotein profiles have been found be
tween Estonian and Russian men Tiving in Estonia (17).
These results have emphasized the need for obtaining
data to establish apolipoprotein reference values in Rus

Nonstandard abbreviations: CVD, cardiovascular disease; apo, apoli

poprotein; AU, alcohol urnt(s); BMI, body mass index; GGT, ,-glutamy1trans.
ferase; and NHANES, National Health and Nutution Examination Survey.
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sia. The aims of the present study were to determine the
distribution of apo AI and B and to identify their deter
minants in an adult Russian population.

STUDY POPULATION

Matenals and Metbods

The town Arkhangelsk is the center of the Arkhangelsk
region, the largest northem region of the European Rus
sia. In 1999, the population of the Arkhangelsk town was
170000 men and 197000 women (0.3% of the general
Russian population in 1999) (18).

No population register was avallable 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
med 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 = 13.8 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
stram.

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 Tromsø.

Apo AT 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
intemal and extemal methods of quality control. The
analytic CV was <3% for both apo Al 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 NTH 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 t-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 Se (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
13-coefficients. The formula (3 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 AT in
one or both of sexes: age (years), BMI (kg/m2), physical
activity (sedentary, moderate, high physical activity),
seif-reported myocardial infarction (no/yes), smoking
(no/yes), high education (vs secondary education), serum
albumin (g/I.), GGT (UlL), total cholesterol (mmol/L),
and t-riglycerides (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/m2), high education (vs secondary edu
cation), smoking (no/yes), GGT (U/L), serum albumin
(g/L), and triglycerides (mmolIL).

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 partlcipants in the
Arkhangelsk Study 2000.

Mean (SD) age, years
Mean (SD) BMI, kg/m2

Mean (SD) SBP,e mmHg

Mean (SD) DBP, mmHg

Mean (SD) total cholesterol,° mmol/L

Mean (SD) HDL-cholesterol,° mmol/L

Mean (SD) triglycerides,° rnmol/L

Mean (SO) alcohol intake/week,”AlJ

Vodka

Beer

Wirre

Frequency of alcohol intake, %

Never

Once a month or less

2—4 times per month

2 times per week or more

Physical activity, %

Sedentary

Moderate

High

Srnoking, %

Seif-reported CVD and stroke, %

SeIf-reported diabetes, %

BMI 30 kg/ro2, %
Total cholesterol >6 mmol/L, 96

Triglycendes >2 mmol/L, 96

Use of medicines,t%

sBP, systolic blood pressure; DSP, diastalic blood pressure.

“Nonfasting blood.

‘One missing value for triglycerides in women.
l AV = 13.8 g et pers alcohol.

CVD ieclUdes rnyocardial infarction and angina pectoris.

AII cardiovascular medicines.

the northwestem 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 AT 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 AT concentrations increased steeply between 18
and 29 years, plateaued at 30—59 years, and decreased
gradually efter 60 years. Tn women, apo AT concentrations
plateaued at the age of 20 years. As in men, apo AT
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 8 concen
trations than women in all age groups from 20 to 49 years

Men
(n = 1962)

41.9 (16.3)

25.2 (4.0)

132.7 (19.0)

75.2 (14.6)

5.0 (1.2)

1.3 (0.4)

1.4 (0.9)

5.1 (7.2)

2.1 (3.2)

0.3 (1.4)

Women
(fl = 1732)

44.3 (15.9)

26.1 (5.7)

129.1 (22.4)

73.6 (13.3)

5.2 (1.2)

1.4 (0.4)

1.3 (0.8)

1.0 (3.2)

0.6 (1.2)

0.7 (1.5)

12.2 27.1

22.5 33.5

51.0 34.4

14.3 5.0

14.3 31.7

27.6 45.5

58.1 22.8

56.6 21.3

9.4 12.6

1.5 3.0

11.7 20.9

18.8 22.8

15.0 12.7

6.6 14.3
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18—19 233 1.27 (0.20) 0.94 1.01 1.11 1.27 1.39 1.52 1.61
20—29 289 1.45(0.25) 1.07 1.12 1.28 1.43 1.61 1.79 1.86
30—39 354 1.52(0.23) 1.17 1.23 1.38 1.52 1.66 1.80 1.92
40-49 446 1.52(0.26) 1.13 1.21 1.34 1.50 1.67 1.86 1.98
50—59 308 1.52 (0.24) 1.17 1.25 1.34 1.50 1.71 1.84 1.92
>60 332 1.48 (0.27) 1.08 1.18 1.30 1.45 1.65 1.81 1.93
Total 1962 1.47 (0.26) 1.07 1.16 1.30 1.46 1.63 1.80 1.92

18—19 233 0.69(0.16) 0.47 0.52 0.59 0.67 0.77 0.87 0.99
20—29 289 0.83 (0.24) 0.49 0.56 0.68 0.81 0.95 1.14 1.22
30—39 354 0.98 (0.23) 0.64 0.71 0.82 0.96 1.14 1.28 1.40
40—49 446 1.07 (0.24) 0.70 0.78 0.88 1.06 1.23 1.40 1.47
50—59 308 1.10(0.25) 0.71 0.76 0.93 1.11 1.25 1.42 1.50
>60 332 1.07 (0.24) 0.67 0.76 0.92 1.06 1.21 1.38 1.47
Total 1962 0.98 (0.27) 0.57 0.64 0.78 0.96 1.16 1.33 1.43

73 1.51 (0.21) 1.13 1.23 1.36 1.53 1.65 1.77 1.85
299 1.57 (0.22) 1.24 1.31 1.42 1.57 1.70 1.85 1.98
316 1.59 (0.23) 1.23 1.31 1.43 1.58 1.75 1.89 1.98
419 1.60 (0.24) 1.21 1.30 1.44 1.59 1.74 1.88 2.00
305 1.61 (0.25) 1.18 1.32 1.46 1.60 1.75 1.90 1.97
320 1.56 (0.24) 1.21 1.30 1.41 1.55 1.67 1.87 1.99

1732 1.58 (0.23) 1.22 1.30 1.43 1.57 1.73 1.87 1.98

73 0.68(0.16) 0.46 0.51 0.57 0.66 0.76 0.88 1.02
300 0.75(0.16) 0.50 0.53 0.64 0.74 0.84 0.95 1.03
317 0.85(0.20) 0.56 0.60 0.72 0.84 0.96 1.11 1.23
419 0.98 (0.22) 0.64 0.72 0.84 0.96 1.10 1.26 1.34
305 1.11 (0.24) 0.75 0.83 0.94 1.09 1.27 1.41 1.54
320 1.17 (0.27) 0.75 0.85 1.01 1.15 1.34 1.56 1.62

1734 0.96 (0.27) 0.57 0.63 0.76 0.93 1.13 1.32 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 AT and was not included in the model
(only 9% of men reported any intake of wine).

Model i (without alcohol variables) explained 10.4%
and 10.3°!» of frie apo AT variance in men and women,
respectively. When the alcohol frequency variables were
added, r2 increased to 12.4% in men and 12.6% in women.
When the frequency variables were substituted by the
alcohol volume variables, r2 was 12.9% and 11.3%, respec
tively. When both types of alcohol variables were added,
the model explained 13.5% of apo AT 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 AT 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 AT 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).

Tn men with seif-reported myocardial infarction, apo

AT was 0.111 g/L lower than in healthy men (model i). In
women the association between apo AT and myocardial
infarction was also negative, but not significant. Moderate
physical activit-y showed a positive association with apo
AT in both sexes. Men with high physical activity bad apo
AT 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).

Tnclusion of serum lipids in the analysis (model 2)
increased r2 substantially in both sexes. Apo AT was
strongly positively associated with total cholesterol and
negatively associated with triglycerides.

The correlation coefficients between apo AT 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 AT 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 signfficant 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-TFCC standard for

Table 2. Apo A-l and B (g/I) serum concentrations in men and women: The Arkhangelsk Study 2000.
Men Wonien

Percentlle

Apo Al

Apo 0

Age,
ynars n Mean (SO) 5t5 1.Oth 25th 50t5 75tfl SOth 95th n Mean (SD) 5th lOth 25th 5Oth 75th 9Oth 95th

Percentlle
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Tabie 3. Multipie linear regression analysis of apo Al (g/I)
in the Arkhangelsk Study 2000.

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) III Study (24) and the Framing

ham Offspring Study in the US (25,26). A Firmish 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 AT 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 AT 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 Finrlish 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. Multiple regression analysis of apo 8 (g/L) in the

Arkhangeisk Study 2000.

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 pattem of apo B distribution as in the

NHANES III Study, whereas those under 30 years had

lower values (24).

Discussion

STUDY ADVANTACES

To our knowledge, this is the first report of apo AT and B

distributions in Russia based on the WHO-TFCC 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 ISSIJES

To avoid “between-laboratory differences” we compared

our data only with reports based on the WHO-TFCC

Reference Standard. Storage of serum at —80 °C does not

affect apo AT 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 AT

concentrations between our sample and other studies, we

gi x 100

Men
(fl 1962)

Modell Model2

0.6” 03°

—0.8° —0.8°

4.4° 3.0

7.2° 4.9°

2.3 0.7

6.0° 38°

fl x 100

Women
(fl = 1731)

Model 1 Model 2

0.3° 0.08

—0.3° —0.2°

4.0° 2.4

2.9 2.3

3.1° 2.5

7.7° 6.3°

Age, years
BMI, kg/m°

Moderate physical activity’

High physical activltyt

Alcohol intake once a month°

Alcohol intake 2-4 times/

Alcohol intake 2 tirnes/

Volurne of vodka/week, At)

Volume of beer/week, At)

Myocardial infarction, no/yes

Smoking, no/yes

High education, no/yes

GOT, U/L

Albumin, g/L

Total cholesterol, mmol/L

Triglycendes, mmol/L

R°, %

Age, years
BMI, kg/m°

Bread/day,° categories

High

Smoking, no/yes

Volume of beer/week, AU

Moat/week,° cotegories
6.4° 5.0° 12.9° 10.9° GGT, U/L

Albumin, g/L

Tnglycerides. mmol/L

R°, %

Men
(n = 1962)

Model i Model 2

0.6” 0.6°

1.7° ll’

31° 34b

4.9° 3.6°

3.6° 3.1°

0.4° 0.4°

1.0° 1.1°

0.04° 0.02°

1.4° 1.2°
—i

29.9 36.7

Women
(fl = 1133)°

Modell Model2

09° 07°

1.0° 0.5°

—1.5° —1.5°

1.5 1.7

0.2 —0.8

—0.8 —0.9

0.6 0.9°

0.06” 0.04°
1.3° 1.1°

—‘ 12.0°

37.5 45.9

0.4° 0.3°
0.4° 0.3

—11.1° —11.5°

—1.9 24°

2.6 1.2

0.04° 0.03°

1.9° 1.1°

—° 8.0°

—° —5.1”

13.5 22.2

0.1

—7.8

—3.4”

2.6”
0.05°

2.3°

12.8

0.5°
0.6

— 3.5

— 2.2

1.6

0.02

1.6°

7.8°

—8.6°

23.9

The number of womerr is lower than in Table 2 because of ene missing value

for triglycerides.

°° Significance: 9’ <0.0001; 9’ <0.05; 9’ <0.001; 9’ <0.01.

‘Pieces at bread per day (all bread types(.

Compared with secondary education.
o Meat/meat poduct consumption frem never to daily.

‘Not included in the mo,iel.

° Ille nurnber et women is lower than in Table 2 becaLtse et ene rnissing value

far triglycerides.

°° Significiance: °P <0.0001; 9’ <0.01; ‘9’ <0.05; 9’ <0.001.

‘Compared witli sedentsy lite style.
g Compareci with absta,ners.
0 Not iriciuded in the model.
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investigated the possibility of a methodologic bias. Exter
nal quality control at the laboratory showed that apo AT
values were within the established control limits. We also
believe that the abrupt increase in apo AT 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
fisk factors in our population with the results from other
population-based studies in Russia (the MONICA Study
in Moscow arid 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.

Men Women

x

/ x_xNx

165

•0
1.5

0

4
1.35

1.2

1.35

c
m
-g 1.1
E

‘fl

a
4

0.85

0.6

<20 20-29 30-39 40-49 50-59 60-69 ‘69
Age groups

Men

t
in
t
0
9

4
0

in
•0
gi

9

0
0.
4

1.65

1.5

1.35

1.2

1.35

1.1

0.85

0.6

<20 20-29 30-39 40-49 50-59 60-69 ‘69
Age groups

Women

<20 20-29 30-39 40-49 50-59 60-69 ‘69
Age groups

og. i. Distribution of apo Al snd 6 nedinn values (g/LI by age in men and women in Arlihangelsk compared with other studies.
x, the Arkhangelsk Study; , eie Framiegham Stucly (24, 25); *, the NHANES III Study (23); 0, the Finnish study (2e).

<20 20-29 30-39 40-49 50-59 60-69 ‘69
Age groups
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Another [imitation of the study is that recruitment of
participants during the obligatory medical examination
might have led to underreporting of alcohol consumption.

JNTERPRETATION OF THE FINDINGS

The apo Al and B profiles appeared to be favorable in our
stody 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 AT
distribution in young Russian men compared with men in
other studies. The abrupt increase in apo AT 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 90Db 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, seif-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 AT (Fig. 2).

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

GGT was significantly positively associated wit.h apo

AT in both sexes. CCT is known ss 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 sindies in Norway, indicating high alco
hol consumption (data not shown). Mean (SD) self-re
ported alcohoT 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 CCT values indicates a p05-
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 Rusaia 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). Tt 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).
Ihe quality of cause-of-death reports in Russia has not
been investigated since the Tate 1980s. The role of binge
drinking ss a possible risk factor for cardiovascular death
from arrhythmias and cardiomyopathies was emphasized
in a report about increased csrdiovascular desth on
weekends in Moscow (45) and in s similar study in
Lithuania (46). In these cases the trsditional CVD risk
factors would have little predictive value.

The epidemic of CVD in Russia has snother striking
peculiarity. The considerable incresse in cardiovascular
mortality took place after the collapse of the Soviet Union
in 1991 and paralleled increases in mortality rates from

• 1 65 external causes of death, such ss fatal alcohol poisonings,

i 6
sccidents, and violence. Tncressing alcohol consumption
in a situation with economic and social instability, rising

• 1.55 poverty, and dissolution of social controls has appsrently

1 . played s substsntial role in the rising mortality from
S external causes.

1.45 At the same time results of population studies in

1 .4 o Russis have shown little predictive value of the tradi

i 35 “ tional risk factors in explaining the excess in CVD mor
tality rstes (3—6). The Lipid Research Clinics Study (6)

1 3 also found higher MDL concentrations in Russian men

1 .25 compared with US men, and a positive association be

1 2
tween high HDL and all-cause mortality in Russis. These
findings indicate s strong in.fluence of other powerful
factors thst are sssociated with increased risk of desth ss
welT ss with high HDL snd apo AT concentrstions. It is
possible that high spo AT snd HDL-cholesterol concentra
tions serve more ss markers of hver problems secondary
to excessive alcohol use. We believe thst further prospec

G)
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D

m-x
‘D
0
>

7
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0

Elg. 2. Meciisn spe Al concentraticns snd weekly vodks consumption in

men: The Arkhsngelak Study 2000.

Å. vodks in AU/week (1 AU 13.8 g ef pure aleehel): I, mecssn nye Al )g/L).

18-1920-2930-39 40-49 50-59 >59
Age, years
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tive studies are necessary to elucidate the set of risk
factors responsible for the high mortality rate in Russia.

This study was supported by the Norwegian Research
Council. We thank colleagues from the Department of
Clinical Chemistry, University Hospital of Tromsø, Nor
way, and colleagues from the Semashko outpatient clinic
in Arkhangelsk, Russia.
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Abstract Background The paper investigates socia)
and )ifestyle determinants of depression, anxiety, sleep
ing disorders and seif-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.
A)cohol dependence was diagnosed by the Alcohol Use
Disorders Identification Test (AUDIT). Quality of life
was evaluated by a lO-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
Iogistic 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 seif
evaluation of nutrition as “poor”, low consumption of
food, and with low-paid professional status. Depression
and sleeping disorders were associated with smoking,
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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 Iow 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).
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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 middie-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 stil! rising (Goskomstat of
Russia 2004; Notzon etal. 1998). External reasons
(trauma, accidents, suicide,homicide) remain one ofthe
leading causes of death. According to WHO data (2003),
Russia is emerging as a world leader in suicides.

Cardiovascu!ar 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 cou!d not be explained by the classic risk factors
(Ginter 1995; Kuu!asmaa etal. 2000; Perova etal. 1995;
Averina et al. 2003,2004). This “Russian paradox” stil) re
mains without explanation, although several hypotheses
have been suggested. Some researchers have suggested ;



512

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 etal. 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 et al. 2002), whereas
CVD morbidity was associated with anxiety and sleep
ing problems (Gafarov et al. 2003). Carison (2001) found
that self-rated health was ciosely 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 iii health. Studies frorn other
countries have shown that mental distress, negative
emotions and low socioeconornic status contribute to
the development of cardiovascular diseases and stroke
(Hallqvist etal. 1998; Ketterer etal. 2000; Smith 2001;
Truelsen et al. 2003). Life dissatisfaction and low social
participation have been reported as risk factors for mor
talityin prospective studies (DalgardandHåheim 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 seif-evaluated quality of life
are associated with socioeconomic and lifestyle van
ables such as nutrition, alcohol consumption, smoking,
education, occupational and civil status, and seif-re
ported diseases.

Subjects and methods

Study population

The study was conducted in Arkhangelsk — the center of the largest
region in 0w northweal of Ruasia. tn 1999, the population of the
Arkhangelsk town consisted of 367000 residenis (0.3% of the general
Russian popnlation). Total mortality and cardiovaacular mortality
rates in the Arkhangelsk region were similar to the figures for the
whole Russian population in 2000 (the Goskomstat of Rusaia 2004)

No population register was available for medical researcb in
Arkhangelsk. Primary healthcare departments (polyclinics) provide
medical sid to the general population according to territorial and oc
cupational principlea. For thia purpose, nutpatient clinics possess a
kind of register over the general population. Cilizens are registered at
the dinica on a population basis according to their home addresa or
place of work. Therefore, we decided to conaecntively recruit reai
dents registered at one of the outpatient ctinics in ArkhangelslcAll lIse
participanta were investigated at the same outpatient dinic by ape
daily trained medical peraonnel, which made it possible to provide
Ihe same quality of inveatigation with a minimum of miasing data. To
avoid the “healthy volunteer effect”, participanta were conaecutively
recruited. Prevalence of circulatory diseases in the atudy population
waa almoat the same as in the general adult population in the north
west of Rusaia: t30.7 and 132.9 per 1000, respectively (Averina etal.
2003). From November 1999 to November2000, altogether 1968 men
and t737 women aged ta years and more participated in the atudy
(I % of the town population, 0.3% of the Arkhangelak region popula

tinn). Of those who were invited, 40 persons refused to participate
(t.t %). Working population and studenta were conaecutively invited
either through the obligatory annual medical examination or through
tbeir places of work nr atudy. Pensionera were recruited tbrnugh the
cilnic’a register. Cnmpariaon nf Ihe atudy population with Ilie general
Arkhangelak reginn population has been presented in our previoua
articles (Averina etal. 2003, 2004). The atudy population bad higher
level of educatinn and lnwer number of unemployed men compared
with the general Arkhangelsk region population. Dther demngraphic
characteristica nf the atudy sample were cloae to thoae for the general
Arkhangelak region pnpulatinn, tbus leaving us with a fairly repre
sentative aa.mple.

Ethics

The Regional Ethical Conunittee. Norway, approved the study. Nu
equivalent ethical committee exiated in the Arkhangelak region at the
time of the study. Verbal informed conaent waa obtalned frnm all par
ticipants.

Statistic analytes

A logistic regresaion analyaia with dependent variablea depreasion,
anxiety, aleeping disorders and low life quality waa performed uaing
the SAS software package (Dilorin and 1-lardy 1996). Characteriatics
on diet, alcohol conaumption, education, occupatinnal and civil sta
tus were included in the regreaaion modela aa independent variables.
The forward alepwiae aelection of variablea was naed with a 5% sig
niflcance level for reminding nr removal frnm tbe final regresainn
mndeL The final resulta were presented as mutuaily adjusted odda ra
tios with 95% cnnfidence inlervala (CI). For compariann with nther
studiea the Chi2 teat and the twn-aample t-test were used.

Dependent variables

A aix-page quealionnaire (til queationa) waa uaed in this pnpulatinn
baaed study. A part of the queationnaire waa devoled to paychoaocial
aapects. We included in the queationnaire the same type of questions
that were previnualy uaed in population-based atudies in Norway
(Weatlund etal. t993; Nilsaen etal. 1999). The queatinnnalre waa ad
ministered at the nutpatient department with asaiatance from a spe
cially trained nurse.

The following queation was uaed for depressiotc Du ynu have long
perioda (2 weeks nr more) during which ynu feel sad, blne nr de
pressed (yea; on)? Similar furmulalion was used for aleeping diaor
dera: Do ynu have long perioda (2 weeks nr more) during which you
have problema with aleep (yea; no)? Sleeping disordera were defined
in the queationnaire as: difflcull In fall asleep in the evening; failing
aaleep tno early in the evening; waking up aeveral times dnring the
night; waking up Inn early in the morning; walcing up not reated in the
mnrning; sleeping Inn long in the mnrning. Anxiety was estimated by
the queation: Dn yno experience now nr did ynu experience dnring
the last year anxiety (yea; no)?

Quality of life waa aelf-evaiuated by lIse Cantril Ladder (Canteil
1965) Ihat waa iinstrated aa a acale with ten levela: “Imagine that the
higheat level repreaenta the highest quality of life, while lIse loweat
level representa the wnrst quality of life. Which level, in ynor opinion,
is in agreement with ynur current life?”. A acore lower than five was
defined as low life quality.

Independent variables

The fnllnwing three queatinna on nutritinn were naed: How nften du
you eat freah fruita nr vegetables; fiah nr flah producta; meat nr meat
prnducta (rarely nr never; nuce a week; 2—3 times a week; 4—5 times a
week; almnat daily)? Theae three variables were forther dichntomlzed
aa “once a week nr les?’ and “more Ihan nnce a week’. The participanta
were alao asked to evaluate Iheir nutrition: Hnw do you evaluale your
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nutrition (guud; aatisfactory; puur)? If the answer was “puur nutri
tiun”, the participant was defined as unsatialied with nutritiun.

Alcohol problems were examiued by tlse Alcohol Uae Disordera
Ideutiflcatiou Test (AUDIT) (Saundera 1993 a, 1993b). This ten-item
questiouuaire iucludea three questiona on quantity aud frequeucy of
alcohol conaumption, three questious on abnormal driuking behav
ior aud fuur queationa on akohol-related problema. Tbe maximum
pussible AIJDIT acore is 40. A score of 8—12 indicates hazardoua level
of alcohul drinking aud a acore of 13 ur more iudicatea alcuhul de
peudeuce.

The variable amuking was dicbutumized: “yes” (uccasiunal aud
daily smukera) ur”nu” (uuu-smukers aud ex-smukers). SeIf-repurted
circulatury diseases were aaaeased by three questiona: Do yuu have
nuw ur have you had myucardial infarcliun; angina pectoris; stroke
(yes; nu; I dou’t knuw)? Equal furmulatiun waa used for gastruiuteati
ual diaeases (atomach/duudeual ulcer, pancreatitia, hepatitia/cirrhu
sia, dyapepaia). The variables circulatury diseaaea aud gaatruiuteatiual
diseases were further dichutumiaed: “yes” (if at least uue uf the dia
eaaea was reported) ur “uu” (if the auawer was “uu” ur “I duu’t kuuw”
abunt all the diaeasea).

Educatiuu was calegurized as secundary (uufiuiahed ur cum
pleted secundary schuul), aecuudary prufesaiuual,ur high (uufiuiahed
ur cumpleted uuiversity educatiuu). Civil status cumpriaed cate
guriea: married (regiatered marriage ur cuhabitaut), uumarried, di
vurced, ur widuw/widuwer.

Table i Age distribation at the stady popalatian
canipared with the tatal Rassian adalt popalatiaa in
2000 (%)

Table 2 Prevalenre 1%) at de peessian, anaiety, and
sleeping disardeu

The paiticipauts repurted their prufeaaiuual status: atudeuta,peu
aiuuers, civil empluyeea (white cullara), iuduatry wurkers,
seamen/mariuera, huuaewivea. ur uther (uuempluyed). tncume level
was defiued accurdiug tu the offscial data uu the average salary level
iu differeut prufeasiuna (Guskumatat 2004): prufeaaiuua with high in
cume (aeameu), average iucume (industry wurkera), aud luw lucume
(civil ampluyeea). Accurdiug to Ihe Guakumstat data for the year 2000,
civil empluyeea earued 40% uf the average aalary iu iudustry: the
meau retiremeut peusiun iu Ruasla waa beluw the ufticially eatab
liahed survival levet aud waa luwer thau the average salary (Guakum
stat 2004). Peuaiuuera were iucluded lu the analyses as a separate
gruup with luw iucume. There were uu delluite data uu average in
cume iu atudeuta, huuaewivea aud uuempluyed; therefure, theae
gruupa were iucluded iu the analyaia as a gruup withuut knowu in
cume.

Results

The age atructure of the study population was ciose to
the age diatribution in the entire Russian adult popula
tion in 2000 (Table 1). Table 2 shows that one-ihird of

Age Rasair Stady papaladon Raaaia’ Siady papalatlon
a=5439a10’ n=1968 n=6437x106 n=1737

15—10 10.9 11.8 9.0 4.2

20—29 193 141 16.0 173

30—39 19.6 18.0 16,6 18.2

40—49 21.1 22.7 19.1 242

50—59 11.8 151 12.0 17.6

60÷ 17.1 16.9 27.3 18.5

Total 100.0 100.0 100.0 100.0

Data at the Gatkanistat fot 2000 lIte 5tate Statistical Cammittee)
The fint age qroap for tlse whole Rassian popalation ieclades participaats yoanger tlsan 18 years ttsat were not

indaded in oar stady

Ar, years Namber Depressian Sleepiag Anaiety Total
disoeders

Men
18—19 234 6.4 4.3 15.8 23.5

20—29 290 72 3.1 17.9 24.1

30—39 357 6.4 5.6 202 26.1

40—49 447 9.4 9.2 19.9 302

50—59 308 14.6 153 22A 37.0

60÷ 332 19.9 283 31.6 50.6

All 1968 10.8 113 21.5 323

Age-ntandardized5 103 10.8 21.4 31.8

Wamen
18—19 73 313 151 38.4 54.8

20—29 302 263 15.9 41.4 56.0

30—39 317 35.0 30.9 51.4 66.6

40—49 420 33.1 29.5 53.6 67.4

50—59 305 323 41.0 58.4 71.8

60+ 320 413 622 63.4 84.7

All 1737 33.7 34.8 53.1 68.7

Age-standardized5 34.4 35.6 532 69.6

‘“Yes” an at least ane at the three ather variables
Age-standardized to the general Rassian popalation in 2000
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men and more than half ofwomen reported depression,
sleeping disorders and/or anxiety. About 20% of men
and 30% ofwomen reported low quality oflife (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
nfficantly associated with seif-evaluation of nutrition as
“poor”.Age- and sex-adjusted Pearson correlation coef
ficients between seif-evaluated “poor nutrition” and low
consumption of fond items were 0.26 (p <0.0001) for
low fruitlvegetable 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 fond 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 nr 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
quaiity of life.

Three categories were considered for alcohol use dis
orders (no alcohol use disorder, hazardous leve! of alco
ho! drinking and alcohol dependence). The first cate
gorywas chosen as a reference group and the two others

Table 3 Ihe Cantiil Ladder and prevalence of 10w seif-evaluated quality of lite
(Cantril Ladder < 5)

Age years Cantnl Ladcfer 10w ht
Mean(SD) quahty%
Men Wannen Men Wonwn

18—19 6.0(1.6) 6.0(1.7) 16.2 15.1

20—29 6.4(1,7) 6.1(1.6) 103 15.9

30—39 5.9(1.8) 5.5(1.8) 17.7 27.8

40—49 5.9(1.6) 5,4(1.8) 15.0 26.2

50—59 5.6(1.8) 5.0(1,6) 23.1 31.8

60+ 4.9(1,7) 4.3(1.8) 40.7 55.9
All 5.8(1.8) 53(1.8) 20.5 30.7
Age-standardized’ 5.8 5.2 20.1 32.6

Age-standardized to the general Russian population in 2000

Table 4 Several characteristics of the study population

Men Women
n1968 n=1731

Age, mean (SD) 41.8(163> 44.2(15.9)

Consumptlon once a week on lese, %:
Fruitsorvegetables 40.3 36.0
Fish on fisls product 33.8 49.0
Meatonmeatproduct 15.0 24.4

Unsatisfiedwithnutnition,% 10.8 21,9

Alcohol use disonders’, %
Hazardous level at alcohol drinking 26.1 7.2
Alcohol dependence 12.5 2.4

Smoking,% 56.6 213

Circulatory diseases % 9.4 12.6

Gastrontestinal diseases’, % 23.1 50.7

Education, %;
111gb 21,0 32.5
Secondary professional 56.4 41.5
Secondary 22.6 26.0

lncome, %:
111gb salaly 54.4 2.1
Averagesalary 7.4 11,2
Low salaly 7,3 44.7
Retirement pensjon 15.4 23.5
0ther (anknown incoene) 15.5 18.5

Civil status, %:
Marnied/co-habitant 71.3 58.3
linmarried 21.2 17.2
Divorced 4.2 11.0
Widow/widower 3.3 13.5

Based on the AUDIT
b Angina pectoris, myocardial infarction and/or stroke

Stomach/duodenal ulcer, pancreatitis, hepatitis/cirrhosis, and/or dyspepsia
d Student, housewife, unemployed

were included in the mode! as indicator variables. Alco
hol dependence was strong!y positively associated with
depression, sleeping disorders, anxiety and low qua!ity
oflife. Smoking and hazardous level of a!cohol drinking
were positively associated with depression aud sleeping
disorders.

The odds for depression, sleeping disorders aud 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 a!cohol
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 nr more categories, one of them was chosen as
a reference group aud the others were included in the
mode! as indicator variables. Professions with !ow 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 !ow qua!ity of life.

Education and civi! status had no association with
!ow quality of life. Persons with secondary professional
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Table 5 Logistic regression analy5i5 of depression,
anniety and sleeping disorderwith mutually adjusted
odds ratios (00) and 95% confldence intervals (CI)

education bad lower odds for sleeping disorders than
those who had only secondary school education. Odds
for anxiety were lower in unmarried persons compared
with married ones.

Comparson 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 oflife.
Before the comparison, the results from Arkhangelsk
were age-standardized to these Norwegian population
sarnples (data not shown).Women in our studyhad sig
nificantly higher prevalence of seif-reported depression
(p<O.000l) 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 tban in Finnmark (6.3%,
p <0.0001). The average score of life qualitywas 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).

Study limitations

It is difficult to draw a population sample representative
for tbe whole of Russia (abont 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 tbis
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.

Depression Sleepsng disodeis Anslety
Variables 0Rt95%0) OR95%0) 09t95%CI1

Gender: women ss. men 3.6 (2.8_4.7)m 3.9 (3.0-5.0)’ 33 (2.7—4.0)
Age, lOyears 1.1 (0.9—1.2) 1.3 (1.2—1.5P’ 1.0(0.9—1.1)

Low consumption ot
Fruits or vegetables: 1.4 (1.2—1.7) 1.6(1 3—1.9) 1.1 (0.9—1.3)
Fisti er fish products: 1.4 (1.2—1.7) 12(1.0—1.4) 12 (1.03—1.4)
Meat cv meatproduc 12(1.0—1.5) 1.0(0.8—13) 13 (1.03—1,5)

Unsatisfied with nutrition: yes ss. no 2.1 (1.7—2.7)’ 1.9(1 .5—2.4)’ 1.7(1 .4—2.1)

Alcohol usa discvders
Kazardous leve) o(akohol drinldng’ 1.4 (1.1—1.8) 13 (1 .01—1.8) 1.2 (0.9—1.5)
AIcolsal dependence4 1.8 (13—2.6) 2.0(1 .4—2,9) 1.6(1 .2—2.1)

Smokkig (yes Ss. no) 1.6 (1.3_2.0)m 1.4(1.1—1 .8) 1.1 (0.9—13)

Circulatory diseases (yes vn. nu) 2.0(1 .5—2.6)” 2.1 (1.6—2,8) 2.2(1 .7—2.9)

Gastrointestinal diseases (yes ss. no) 12 (1 .4—2.0) 1.4(1.2—1 .7)’ 1.4(1.2—1 .6)”

Education (secoridary is a reference):
Secondary professional 0.8(0.7—1.0) 0.7 (0.6—0,9) 0.8(0.7—1.0)
High 0.9(0.7—1.1) 1.0(0.8—13) 0.8(0.7—1 .1)

lncome’ (higis salary sa reference):
Averagesalary 13 (1.02—22) 1.4(0.9—2.0) 13 (0.9—1.7)
Lowsalary 1.5 (1.04—2.0) 1.8 (13_2.6)m 1.4 (1.1—1.8)
Retiremenipension 1.5(1.02—23) 1.B(1.2—2.7)’ 1.4 (1.03—2.0)
Onher (unknown income) 13 (0.9—2.0) 12(0.8—1.8) 12(0.9—1.6)

Ci1 status (married is a reference):
Unmarried 1.0(0.7—13) 1.0 (0.7—1.4) 0.7 (0.5—0.9)
Divoced 1.2(0.9—1.6) 0.9(0.7—13) 0.9(0.7—1.1)
Widow/widower 1.4(1,0—1.9) 13(1.0—1.8) 1.0(0.8—1.4)

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

AUDIT-score8—12
d AUDIT-score13

High salary (seamen), average incon,e (industry workers), 10w salary (civil employees), retirement pension
)pensioners), other (students, housewives and unemployed)

p <0.05;p < 0.01;mp<0,001;m p <0.0001

Discussion
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TabIe6 Loistic regression analysis of 10w life guality (Cantril Ladder <5) with
mutually adjusted odds ratios (09) and 95% confidence intervals (CI)

Low lite quaiity
Vanables OR(95%Q)

Gender.women vs.men 1.2(0.9—13)

Age, 10 years 1.2(1.1—1 .3)

Low consumption ot
Frults orvegetab1es: 1.6 (1.4—2.0)
Fish orfish products: 1.4(1 ,22,7)m

Meatomeatproducts: 1.3 (1.O2—1.5)

Unsatisfied with nutrition:yes ss. no 3.8 (3.1—4.7)

AIcolssl ute disorders
Hazardous level of alcobol drinking’ 0.9(0.7—1.2)
Akohol dependenced 1.7(1 .3—2.3)

Smoking (yes vs. no) 1,0(0,8—1.2)

Circulato4y diseases (yes vs. no) 1.7(1 .3—2.2)”

Gastnointestinal diseases (yes vs. no) 1.3 (1.1 —13Y

Educatiors (secondary is a refwence):
Secondary professiorsal 1.1 (0.9—1.4)
High 1.1(0.8—1.4)

Income’ (high salayis a reference):
Average salary 1.6 (12—2.3)
Lowsalary 1.1(0.8—13)
Retirement pensjon 2.0(1 .4—2.8)’
Other (unknown inrome) 1.2(0,9—1.7)

Clvii status (manied is a reference):
Unmarnied 0.9(0,6—1.2)
Dlvorced 1,3(1,0—1.8)
Widow/widower 1,3(0.9—1.8)

Once a week on lest lyes vn. no)
b Reference group is AUDIT-score 7

AUDIT-score8—12
d AUDIT-score13

High salary (seamen), average salary (industry workers), 10w salary (cmii employ
ees), other (students, housewives and unemployed)

p <0.05;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 results

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 ofsocioeconomic
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 (65%). 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 infiation 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 elderlyin ffie 1990s (RushandWelch 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 ofal
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 et al. 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
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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 obviouslyjudged 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 seif-re
ported circulatory and gastrointestinal diseases, the
cross-sectional design does not allow us to draw any
conclusions about causality. Disease itseif can be a rea
son for depression, anxiety sleeping problems and Iower
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 et al. 2000;
Koivumaa-Honkanen et al. 2000; Smith 2001; Truelsen
et al. 2003). The most striking rises in Russian mortality
occurred after the collapse of the Sovjet 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
Iow socioeconomic 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 infiammation and aleohol

consumption in Russian population where binge drinicing 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 aleohol consumption consisted mainly ofbinge vodka intake. An U

shaped association between hsCRP and total alcohol intake in both sexes disappeared when ex

drinlcers were excluded from the analysis. Ex-drinkers ofboth 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 aleohol 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-dnnkers. When abstainers were

excluded from analyses, the results indicated a pro-infiammatory effect of binge vodka consumption in

non-abstainers.
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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-infiammatory effect oflight and moderate alcohol intake [6-10]. However, the

majority ofthese studies have not distinguished between lifetime abstainers and ex-drinkers. Ex

drinkers may have quitted drinking because ofvarious 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 ofthe 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 ofbeverage, smoking and socioeconomic status.

The study was condueted in a sample of a general Russian adult population. CVD is a leading

cause ofdeath 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 ciassical 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 bad Ihe opportunity to carry through this type ofanalysis.
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MATERIALS ÅND 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 clmics (polyclinics) according to temtorial 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 ciose to an analog of a population register. Polyclinics provide

services for two groups ofcitizens: 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 mvited consecutively as they came to the obligatory medical

examination at the polyclinic. Of those invited, 40 refused to participate in the study (approximately

1% ofthe 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 CR1 values measured. Socio-demographic characteristics of the study population

(educational, occupational and family status) were similar to that ofthe general Arkhangelsk region

population with two exceptions: unemployed men were underrepresented in our study; the percentage

of people with university education and secondaiy 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, aleohol

consumption, and use of medicines. The formulations of questions were previously used and validated

in population-based studies in Northern Norway (the Tromsø study, the Svalbard study). The standard

back-translation procedure by two independent translators was used.
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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 bad five answer categories for beer, table wine, strong wine, vodka

and total alcohol intake. One alcohol unit (AU) was defined as 40 ml ofvodka; 80 ml ofstrong wine;

120 ml oftable wine; i bottie (0.33 I) ofstrong beer or 2 botties (0.33 lx 2) oflight beer. One AU

corresponds approximately 13.8 gr ofpure alcohol. Further, the variable alcohol consumplion 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 pattem ofalcohol 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 ofthe 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 ofthe 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 etbical committee existed in the Arkhangelsk region at the time of the study. Verbal

informed consent was obtained from all the participants.
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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 laboratoiy analyses

were done at the Department of Clinical Chemistry, University Hospital of Tromsø, 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 ofvariation (CV) was 3%. Low density lipoprotein cholesterol (LDL-cholesterol)

was calculated according to Friedwald’s formula. For samples with triglycerides more than 4 mmolll

(354 mg/dl) LDL-cholesterol was determined directly using the homogeneous enzymatic colorimetric

test (Roche, selective inhibition ofVLDL-, 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 mgIl.

The distribution of hsCRP in the study population was right skewed with mean values of 3.2 mgll

(SD 9.0) in men and 2.7 mg!l (SD 5.8) in women, and median values of 1.17 and 1.19 mgIl,

respectively. The level of 3 mgll corresponded approximately 75 percentile of hsCRP distribution. As

in other studies [10], we considered values above 3 mgll as elevated hsCRP. Altogether 617 of 3697

participants (16.7 %) had hsCRP values in the range 3-10 mgll. About 4.8% ofthe study population

(178 participants) had hsCRP higher than 10 mgJl, 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).
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Statistical analyses

SAS statistical package was used for the analyses (SAS Institute mc., USA). Chi2 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 ciose to that in the general population ofthe

Arkhangelsk region and entire Russia (table 1). Age-standardized prevalence of seif-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].

SeIf-reported total aleohol 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, respeetively. About 61% of the total alcohol consumption was

vodkalliquor 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% ofwomen were regular binge drinkers.

About 58% of men and 40% ofwomen with weekly alcohol consumption 4-6 AU and 79% of men

and 71% ofwomen wjth weekly alcohol consumption 7 AU were binge drinkers.

Table 2 shows hsCRP levels stratified by categories ofweekly aleohol 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
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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 ofsmall 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 ofboth 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). -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 tTiglycerides 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

8



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

wjth 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 ofthese beverages in the study

population.

In non-abstainers ofboth 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/l (data not shown).

DISCUSSION

STUDY LIMITATIONS

The method ofparticipant’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 ofthe population (jobless, homeless, aleohol and drug

abusers) is less likely to attend such medical examination. The group ofunemployed was

underrepresented in this study. Other demographic characteristics of the study population werc close

to that of the general population in the Arkhangelsk region [13]. Another limitation of the study is that

data on diseases were seif-reported. However, age-standardized prevalence of circulatory diseases in

the study population was almost the same as in the Northwest ofRussia [13].

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

professional groups who were afraid ofloosing theirjob ifalcohol consumption proved to be too high.
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Though the study was anonymous and all the participants were informed that the data would not affeet

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 ofthese 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 ofalcohol 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 ofparticipants that were older than non-abstainers and

had more health problems. It is possible that ex-drinkers suffer from consequences ofprevious 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 infiammation. A

considerable part of the study population was binge drinkers of strong alcohol beverages (vodka). This

finding corresponds well with results ofother studies that also have reported high prevalence ofbinge

drinking in Russia [16].

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

stress and infiammation [17, 18]. Pro-oxidant effects of ethanol have been considered an important

10



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-infiammatory 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 [191.

Nevertheless, rather different results were reported frem studies that iiwestigated effect ofwine

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 ofhsCRP levels, while

intake ofgin did not show significant effect on hsCRP [22]. It is known that some polyphenolic

subsianees in wine have antioxidant properties, which might explain anti-infiammatory benetits of

moderate wine drinking [23]. In our study there was a tendency to negative association between

hsCRP and wine consumption in the group ofwine drinkers. However, the number ofwine drinkers

was re]atively small, which might be the reason for insignificant effect ofwine intake on the

population level. Total alcohol consumption consisted mainly ofbinge vodka intake.

GGT is a well-known marker ofalcohol 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 ofboth 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 stiess 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-infiammatory effect of binge

alcohol consumption in this population. Russian population has one of the highest alcohol

consumption per capita in Ihe world (15.4 litres per capita in 1998) [271. There is growing evidence

11



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-infiammatory effect ofbinge

vodka!liquor consumption might be one of the possible mechanisms explaining the inoreased 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 54.59x106 56.99x104 1963 64.37x106 62.09x104 1734
15l9* 10.9 11.4 11.9 9.0 10.1 4.2
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 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
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.
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Table 2. Means and geometric means ofCRP according to drinking status.

Ex- Lifetirne 1-3 4-6
drinkers abstainers AU/week AU/week# AU/week p-value

All alcohol beverages:
Men
Total number 142 78 1013 178 449
Unadjustedmean 2.27 1.39 1.68 1.73 1.74 <0.01*

Unadjustedgeometricmean 1.61 0.91 1.12 1.16 1.14 <0.001*

Adjustedgeometricmean 1.22 1.10 1.12 1.16 1.18 0.20*

Wo,nen
Total number 246 200 990 131 92
Unadjustedrnean 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*

Adjustedgeometricmean 1.30 1.17 1.11 1.08 1.20 0.06*

Only vodka, both sexes:
Total number 388 278 204 74 147
Geometric meant 1.83 1.07 1.35 1.25 1.46 <0.05*

Adjustedgeometricmean 1.47 1.30 1.38 1.39 1.64 0.11*

Only beer, both sexes:
Total number 388 278 488 107 -

Geometric meant 1.85 1.09 0.87 0.90 - <0.0001

Adjustedgeometricmean 1.24 1.15 1.11 1.10 - 0.23**

Only wine, both sexes:
Total number 388 278 144 58 -

Geometricmeanf 1.88 1.09 0.98 0.98 - <0.0001

Adjustedgeometricmean 1.49 1.35 1.16 1.16 - <0.05**

*p for U-shaped trend; **p for linear trend; t adjusted for sex; adjusted 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.
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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)t 33.1 (15.7)j 40.3 (15.0)
BMI, kglm2 26.3 (3.7)t 24.4 (3.9) 25.1 (4.0)
Waist-hip ratio 0.88 (0.1)t 0.84 (0.1) 0.86 (0.1)
Smoking, % 37.3 44.9 58.6
Poorself-ratedhealth, % 16.21 0.0 1.7
Cireulatory diseases , % 43.Ot 2.6 6.0

Women

Number 246 200 1213
Age, years 63.2 (12.9)t 45.5 (16.4) 39.9 (13.2)
BMI, kg/m2 27.8 (4.7)t 25.4 (4.9) 25.7 (6.0)
Waist-hip ratio 0.81 (0.1)t 0.78 (0.1) 0.77 (0.1)
Smoking, % 3.7t 10.5 26.2
Poor seif-rated health, % 32.lt 1 1.0 6.0
Circulatory diseases*, % 40.2t 14.0 6.3

*myocardial infaretion, angina pectoris, stroke; J significantly different from lifetime abstainers and

non-abstainers (p<0.05); significantly different from non-abstainers (p<0.05).
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Table 4. Multiple linear regression analysis with hsCRP (IoglO-transformed) as a dependent variable

in non-abstainers.

Men (n=1 640) Women (n=1212)5

Model I Model 2 Model I Model 2

Variables 3 t-value 3 t-value J3 t-value fl t-value

Age,years 0.004 5.2t 0.004 5.1 0.003 3.l** 0.003 3.1**

Body mass index, kglm2 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** 0.518 2.8**

FIDL, mmolIl -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, mmolIl -0.007 -0.6 -0.006 -0.6 0.037 2.0* 0.036 1.9
Currentsmoker(yes,no) 0.116 5.4t 0.117 5.5 -0.021 -0.8 -0.021 -0.8
Ex-smoker(yes,no) 0.040 1.4 0.041 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, Ull 0.001 6.6 0.001 6.6t 0.001 2.0* 0.001 2.0’
Weekly total alcohol intake 0.002 2.3* -

- 0.004 1.7 - -

Weekly vodka intaket -
- 0.002 2.0* -

- 0.006 2.2*

Adjusted r2, % 21.7 21.6 25.5 25.6

** <0.01, t p<°.00i, : p<O.000l;

tModel 1: total alcohol intake (all beverages), alcohol units per last week; Model 2: vodkalliquor

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 fl-coefficients for HDL and LDL to mgldl, divide by 0.0259. To convert f3-coefficients for

triglycerides to mgldl, divide by 0.0 113.
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Table 5. Multiple linear regression analysis with hsCRP (loglO-transformed) as a dependent variable

in abstainers.

Men (n=220) Women (n=445) §

Variables t-value t-value
Age, years 0.004 2.4* 0.005 4.0
BMI, kg/m2 0.005 0.6 0.017 4.0
Waist-hipratio 0.117 0.3 0.314 1.2
HDL, mmol/1 -0.306 3.2** -0.161
LDL, mmol/1 0.059 2.4* 0.030 1.9
Triglycerides, mmol/1 0.006 0.2 0.035 1.5
Currentsmoker(yes,no) 0.153 2.6* -0.073 -1.1
Ex-smoker(yes,no) 0.109 1.7 0.061 0.8
Systolic BP, mmllg 0.003 2.2* 0.002 2.6*
GGT,U/1 0.0006 1.1 0.0009 1.9

Adjusted r2, % 23.1 33.9

* p<005 ** p<O.Ol; t p<O.001, p<O.0001,

the number is lower than in the table 3 because of one missing value for HDL cholesterol;

To convert f3-coefficients for HDL and LDL to mgldl, divide by 0.0259. To convert -coefficients for

triglycerides to mgldl, divide by 0.0113.
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Background To explore indicators and levels of alcohol consumption in a Russian population,

and to elaborate these in relation to risk factors for cardiovascular disease.

Methods A total uf 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

tilestyle, and blood tests.

Results 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

levd of GGT.

Conclusion The findings indicate an extremely high levd of alcohol consumption in this

population. Elevation in GGT was significantly associated with increased risk for

cardiovascular disease.

Keywords Alcohol, audit, gamma-glutamyltransferase, cardiovascular disease

Public health in Russia appears to have undergone a dramatic

change for the worse since the collapse of Ihe Soviet Union.1

During the lavt decade, significant increases in cardiovascular

disease (CvD), infectious disease, suicide, and fatal injuries have

been observed.2 In contrast to west Furopean countries CVD

mortality hat increased and conunues to noe.3 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 liuropean

countries,4being 57 years in males and 70 years in females. Life

expectancy in the northem regions of Russia was found to be

even worse5 in the range of 52—57 years for men and 64—70

years for women (Arkhangelsk, Comi, Karel).
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2 University Teaching Hospital, fromsö. Norway.
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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 nok factors for

CVD were lower than expected.6’7 Adjusted values for

apolipoprotein-AT (APO-AT), high-density lipoprotein (FIDL)

and physical activity were significantly higher, whereas blood

pressure, total cholesterol, low-density lipoprotein (LDL), APO

B, BMI aud the Frantingham Risk Scores8 were significantly

lower than in comparable studies from Europe. Thus other

factors need to be considered.
While some healtit professionals have unidenlined the

importance of poverty and sodioeronomic distress as the mani

reason for the setback in population health and increase in CVD

mortality,9’1°otbers have called attention to the effect of the

heavy alcohol consumption in Russia)’’° For example. data

front 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 proportiort of the increase seen

during the last decade (Goskomstat of Russia; www.gks.ru).
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Sueb an infereoce most take into aeeount that official figores fnr
alcobol consomption in Rossia are oncertain and figures fnr
unregistered snurces nf aleobnl are stil more unrertain)5’’6
However, li appears tbat after the abolitinn of the State alcohol
monopoly in 1992, the Russian populaee hat beenme one of the
wnrld leaders in aleohol eonsomption.14’1720 As alcohnl
ennsumptinn eould be a decisive faetor, bntb directly and
indireetly, fnr the high mortality rate in Russia, this study was
designed tn more earefully evaluate this role.

Materials and methods
Arkhangelsk is ineated near the White Sea in the nnrth-west
of Russia. In this region tbere are --1.5 million inhabitants of
wbom 370 000 live in Arkhangelsk itself. The majority of the
popolation are emplnyed in fishery nr fishery-related work, bot
woodworking, military, and publie service also employ
sigoifieant seetions of tbe populatinn.

No population register for Arkhangelsk towo was available to
ut. tb overeome tbis problem we established noe stody rentre at
noe of tbe ootpatieot elioies in the town. As this dlinic (like all
the other elinirs in Arkhangelsk) was respoosible for a eertain
nomber nI speeifie faetories aod plaees nI work and for a eertain
area nI tbe towo (aceording to occopatiooal and territorial
prineiples(, they also bad a kind of overview of the sobjects they
were responsible for. Their patients were nI two eategories; those
who were ull and needed to see a doetor and those emplnyed
people who bad to go throogh a ‘compolsory annual medical
examination’ becaose nI the particolar iodostry nr sector they
worked in. In arrordaoce with the dlinir’s leadership we decided
to bent on the last groop. This groop bad on fixed appniotment
at the elioic, bot enold attend the elinie between 8 a.m. and
12 0000 00 eertain weekdays. Ooce they reported at the dlinie,
they were ennsecutively iobnrmed abont tlse projeet aod asked to
participate. All nI them were told ifiat the stody was aoooymoos
aod that the data woold not affect their working status. As we
aimed to get at an approximately eqoal nomber nI partieipants
nI eaeh sex and age groop, some nI the work places were
enntaeted at the end nI the stody and inbormed that their
staff/employees eoold report for the aonoal examioatioo within
the enming weeks nr mnoths, thos allowiog os to reach an
approximately eqoal nomber in eaeh grnup. These ‘invited’
sobjects were not inbormed abont oor projeet ontil they atteoded
the elinie. All the sobjects who refosed to participate were
registered, and ifie reason for this was recorded. At tbe eod of
the stody period <1% nf those asked bad refosed to partieipate,
mainly doe to laek of tbne. The regional etbical eommittee,
Tromsb, Norway approved the stody protocol.

Altogether 3697 sobjeets, 1963 men and 1734 womeo, aged
18—70 years were examined. Height, weight, waist and hip
measoremeots were recorded and body mass index (BMt( aod
waist-hip ratin were ealcolated. Blood pressore aod heart rate
were measored with an automatie device (Dioamap-R, Criticon,
‘Ilimpa, Florida( aod measored three times at iotervals of two
minotes on the right opper arm in a sitting position. Blood bpid
detemsioations and the caleolatino of the Framiogham risk
scoret are deseribed elsewhere (6(. Bach participaot completed
a qoestionoaire on demographical data. previoos and preseot
diseases, famiiar diteate, edoeatinn, dietary babits, physical
aetivity, smokiog, drog and alcohol ose, qoality of life togetber

with meotal aod sleepiog problems. When osed in the analyses,
education was categorized as 1; primary (primary and

incnmplete secondary), 2; secondary (complete secondary), 3;
professinoal seenodary; 4; higher (incomplete and complete
higher edneation or university).

Veonus oon-fasting blond samples were eollected from all
partieipaots. The serom samples were kept at —20C aod
transported to ‘flomsi once a month in special freeziog boxes
with freeziog elements. All laboratory aoalyses were done by
the Departmeot of Clinical Chemistry, University Tearhiog
Hospital, ‘flnmtö, Norway.

Inbormation on aleohol ose was obtaioed thrnogh the ute of
the Aleohol Ute Ditorder Ideotificatioo Tett (AUDIT(. The
AUDIT2t consists of 10 items on alcohol drinkiog aod hat a
maxirnom score of 40, A score of rt8 indicatet hazardoos nr
harmful aleohol coosomption, whereas 13 scoret are likely to
refiert alenhol depeodeore. In addition, AUDIT eonsists of three
teetiont; a score nI rt5 (rt4 in women( on the first three
qoestions (section-1 ( iodicatet a harardnot drinkiog levd, a
score of ?‘4 on quettioos 4—6 (tertioo-2( suggettt ptycholngical
or physical dependeoce, aod a score of rt4 on qoestions 7—10
(sectioo-3( soggests sigoificant alcohol problemt. The

partiripaott were alto asked abnut frequeoey nf alenhol intake
(beer, wioe, ttroog wioe and liqoor, eategnrized at, 1; seldom or
a few times per year, 2; ooce a mooth, 3; 2—4 timet per month,
4; 2—3 times per week, 5; abont daily( and average weekly
intake nI llquor, beer, and wine (in aleohol unitt, 1 AU 13.8
gram pure alcohol(.

Gamma-glotamyltrantferase (GGT( wat meatured in all
participaots aod used at a biologiral marker for aleohol
iotake.22 The meatoremeots ol GGT were dooe osiog a
standard enzymatic rolorimetric tett (Roehe, Mannheim,
Germaoy) aod perbormed at 37C aerording to rerommeoda
Imot from the International Federation of Clioieal Chemittry.23
The rite ni free 5-amino-2-oitrnbeozoate, proportinnal with the
GGT aetivity, wat determined photometrically with a Hitaehi
917, The eneblieieot ni variatioo (CV) was <2.5% for a
rommerrial enntrol terum. Stody data were aoalysed oting the
SAS soltware paekage.24

Results
Meao age was 41.8 and 44.2 years for men and womeo,
retpeetively. Among men 71.3% were married or lived with a
partner, 56.5% had prolestmooal edneatmoo, aod 21% bad
edocation from university or high tehonl. Corretpnodiog ligures
bor wnmeo were 58.4%, 41.5%, and 32.5%. Altogether 12.1%
of men and 29.9% nI women reported to be teetotallert.

Ellible 1 gives mean GGT-valoet with ttandard deviatmont and
mediaos for all partieipaots, and mean GGT, AUDIT scoret, and
weekly iotake (in AU) bor ono-abttainert aecordiog to age grnopt
and sex. On average, males ditplayed 65% higher GGT valuet
than females did. Mean GGT was 43.8 U/litre in males and
28.3 U/lltre in bemales and increased with age (exeept bor Ihe
highett age groups in malet). Highett AUDIT scoret were lonod in
the age grnup 30—39 years in bnth texet. Overall meaos were 7.5
aod 3.9 bor malet and bemales, retpeelively. Cnrrespnodiog bigures
bor average weekly aleohol intake were 8.6 AU and 3.3 AU.

Highest mean GGT-level among males was Inond in the grnup
nI teameo (‘Ibble 2), bot also emplnyeet (white collars), induttrial
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Table 1 Numbers, mean values with standard deviation (SI)) and medians of GGT (U/L) for the total population, Éogether with pcrcentages

non-abstainers, mean GGT, AUDIT (scores) and weekly alcohol intake (in AD) for non-abstainers

GGT total Non-
GG1a AUDera Intakea

Age Number x (SD( median abstainers (%) x (SD( x )SD) x (SI))

Males

18—19 233 21.7 (9.2) 19 89.3 22.1 (9.5) 6.7 (4.6( 6.9 (7.0)

20—29 289 32.2 (32.3( 24 92.4 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) t0.5 (9.3)

40—49 446 51.5 (77.0) 34 89.5 52.3 (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)

40—49 419 32.9 (58.4) 20 82.3 33.8 (62.6) 3.6 (3.3) 2.6 (2.3)

50—59 305 31.3 (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 32.3 (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) 3.3 (4.1)

a Only for non-abstairsrrs.

Table 2 Means with standard deviation (SI)) lor age, GGT, alcohol intke Per sveek (units) and AIJDIT scoret for non-abstainers

(numbers and % non-abstainers( for different working groups and grctder

Males

lndustrial
Students workers Emptoyees Seamrn Pensioners Others

n= 252 (89.7%) fl = 134(92.4%) n = 134 (93.1%) n= 987 (91.9%) n= 205 (67.7%) n= 22 (91.7%)

x SD x SD x SI) x SI) x SI) x SD

Age (years) 18.9 (1.5) 42.8 (13.3) 45.4 (12.8) 40.1 (10.1) 65.0 (6.2) 41.7 (12.9)

GGT (U/litre( 22.8 (9.8) 42.8 (42.0) 45.5 (39.3) 49.6 (70.1) 46.4 (73.9) 47.7 (47.6)

Weekfy jntake (AD) 7.0 (7.6) 11.4 (12,9) 9.2 (9.0) 9.3 (8.7) 4.5 (5.1) 12.7 (13.7)

AIJDIT scoret 6.8 (4.8) 10.0 (6.1) 8.4 (5.4) 7.5 (4.5) 6.2 (4.5) 9.0 (6.7)

Fensales

____________________________________

tndustrial
Students workers Empfoyees Housewives Pensioners Others

si = 127 (84.1%) fl = 152 (78.0%) fl = 645 (83.2%) fl = 89 (85.5%) n= 163 (40.0%) fl = 93 (90.3%)

x SI) x SD x SI) x SI) x SI) x SI)

Age (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/fitre( 16.0 (10.4) 35.2 (87.5) 27.4 (29.1) 22.9 (17.4) 29.7 (22.5) 28.0 (26.9)

Wcekly intake (AIJ( 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 (indicattng hazardous or harmful alrohol consumpfion).

unemployed) showed mean GGT-values >40 U/litre. fidustrial Between one half and two-t,hirds of the employees and ‘others’

workers aud ‘otbers’ scored highest on AUDIT aud they also reported hazardous nr harmful levels of alcohol consumption.

reported highest mtake of alcohol. Arnong females, pensioners and The same three groups also showed the highest perceflfage of

industrial workers displayed highest GGT values, whereas ‘others’ subjerts with GGT-levels above 50 U/litre and an alcohol intake

reported highest alcohol intake aud scored highest on AUDIT >14 AU per week. In general, females displayed lower figures

Almost two-thirds of Ihe male industrial workers who than males even though almost 50% of female industrial

reported any intake of alcohol (non-abstainers) scored >8 on workers, housewives, and ‘others’ revealed scores on AUDIT

AUDIT (Table 3), and three-fourths srored >5 on sertion-l on section-1 corresponding to harmful drinking.
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Table 3 Specifir charactrrfstics (in %( in non-abstainers (nombers and % non-abstainers( for different working groops and grnder

Males

Indostrial
Stodents svorkers Employers Seamen Pensionrd Othrrs
n=252 n=134 n=134 n=987 n=205 n=22
(89.7%( (92.4%( (93.1%( (91.9%( (67.7%( (91.7%(

AIJDIT>8 (%( 36.9 61.9 50.0 44.8 31.2 50.0

Srction 1 AIJI3IT >5 (%( 46.8 74.6 66.4 63.8 48.3 63.6

GGT >50 tJ/litrr (%( 2.4 26.1 31.3 25.8 20.0 28.6

Intake >14 AU/wrrk (%( 16.3 32.1 26.1 25.3 8.8 36.4

Females

lndustrial
Students workers Employers Hoosewives Prnsionrd 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 23.4

Srction 1 AUDIT >4 (%( 33.1 44.1 36.1 47.2 17.2 46.3

GGT >45 U/Iitrr (%( 0.8 13.2 12.1 9.0 15.3 13.1

Intake >7 AU/wrrk (%) 7.9 17.1 9.5 9.0 5.5 25.3

Table 4 Sobjrcts (in %( in diffrrent catrgories for AUDIT and GGT, and toran weekly intakr of alcohol occording to levrls of rducation

Levels of educatlon

Primary Serondary Professional Higher

M fl M F M fl M fl

(n=f14( (n=149( (n=330( (n=302( (n=1111( (n=721( (n=413( (n=565(

full AUDIT (>8 scores( 40.3 21.1 40.5 16.9 45.7 13.9 42.2 9.5

AUDIT srction-1 (>5/>4 scorrs(a (%( 58.6 40.4 55.1 35.3 62.3 39.1 61.0 31.6

AUDIT qorstion i (catrgory 4_5(5 (%( 11.0 7.1 12.8 6.0 16.2 6.5 20.6 7.9

AUDIT qoestion 1 (category 3_5(b (%( 58.4 47.4 71.9 54.7 76.0 53.0 74.6 56.2

AUDIT gorstion 2 (catrgory 4_5(C (%( 41.5 17.5 37.2 11.4 42.7 12.2 35.7 7.7

AUDIT qoestion 2 (ratrgory 3_5(C (%( 57.3 29.8 49.3 20.4 56.5 23.3 50.8 15.8

AUDIT qoestion 3 (catrgory 4—5’ (%( 30.5 14.1 32.1 9.0 34.6 8.1 30.3 7.2

AUDIT qoestion 3 (category 3_5(i (%( 46.3 22.8 48.5 18.4 54.8 19.7 49.5 13.1

GGT (>50/45 U/Iitrr(° (%( 22.0 26.3 23.6 10.5 20,4 12.4 29.1 8.6

Mrao wrrkly iniakr of alcohol (g( 98.0 56.6 120.1 45.6 121.5 46.9 114.5 40.0

>5 scorrs in malrs, >4 scorrs in frmafrs.

How oftrn do you driok afrohol (5 = >4 times a wrrk; 4 = 2—3 times a wrrk; 3 = 2—4 times a month(.

How maoy alcohol uoits do yoo oormally drink at ooe orrasion (5 = >10; 4 = 7—9; 3 = 5—6(.

How olsen do yoo driok >6 onits at ooe orrasion /5 = atmost daily; 4 = 00cr a week; 3 = aner a mooth).

Cutotfs for malrs and females, rrsprrtivrly.

‘lisbIe 4 givos the perrentages for some drinking dharactoristics

arrording to oducational (eve(s. Among males, AUDIT sortion-1
(>5 scores( identifird 50% moro hazardous nr harmfol driokers
than did the full AUDIT (>8 sroreo(, among females eveo 100%
more. Both sexeo with eduratioo from high school nr university
reported highest intako froquency, but they drank less alrohol
each time. Intake above 6 drinks per orrasion among males was
most frequrnt for those with professionaf education (mainly

soamen(. They also showed highost weekfy intake. In males,

52.3% ronsumed >6 AU/orrasion at least monthly, and 31.1%
at least weekfy. Almost 55% reported intake nI >5—6 units per

ocrasion, and 40.3% >7—9 units, wheroas 74.2% reported

intake nI any alrohol >2—4 times a month, and 16.4% at least

2—3 times a week (data not ohown(. The highest mean GGT
sroros wero among mafes with the mott yearo of eduration.
Females at all edurational levels displayed substantially lower
figures for all variables rompared with males.

A cross-tabulation of wookfy intake (AU( and mean GGT with
the first three questions (Q1—Q3( in AUDIT (frequency and
volume( is ohown in Table 5. Both numbers of AU per week and

GGT inereased with higher categories for all three questions

exeept for GGT in the highest rategories on Ql and Q3.
In age adjusted multiple regression analyses of logarithmieaffy

transformrd GGT intake of liquor was signifieantly assoeiated

with GGT for both sexes. Among mafes, also intake of table

wine, beer and numbers nI aleohol units per drinking oeeasion
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Table 5 Weekly intake nI alcohol (AV) svith numbers and mean
GGT according to questions on frequency and volume (AUDIT 1—3) in

noo-abstainers

Males Females

n AUGGT n AUGGT

How often do you have a
drink containing alcohol7t

Never 4 — 27.0 2 — 17.0

Monthly or lest 446 3.6 41.4 582 1.8 27.0

2—4 times i nionth 1002 8.6 45.4 599 3.9 27.5

2—3 times a week 232 14.4 47.1 85 8.2 27.4

4 or more a week 51 25.5 41.6 3 8.7 23.0

How many drinks on

a typical drinking day72

1—2 drinks 392 3.5 39.0 611 1.8 24.6

3—4 drioks 401 5.6 38.5 398 2.9 27.0

5—6 drinks 241 9.6 48.5 124 5.5 32.5

7—9 drinks 310 8.5 49.4 94 6.4 38.7

10 or more 387 16,4 53.1 42 13.2 27.5

How often do you have
6 AU at one occasion?’

Never 358 3.1 37.3 694 1.8 25.3

Less han monthly 468 4.9 42.9 355 3.5 24,2

Monthly 332 7.4 44.9 116 4.7 33.6

Weekly 538 14.5 50.3 97 9.2 44,4

Daily or almost daily 35 34.8 46.4 7 25.3 24.6

1,2,3. Qt, Q2 aod Q3—srrtioo 1 oIAUDIT.

displayed signifirant assoriations with GGT among females

inereasing intake of strong wine and increas’mg frequency nI

intake >6 AU per drinking occasion increased the GGT-levels

significantly (data not shnwn(.
Ibble 6 rlisplayt age adjosted, sex-sperific comparisons of risk

faetors for CVD and the Prarningham risk score between groops

with ‘high’ and ‘low’ GGT valoet in ANOVA analysis. The group

‘high GGT-level’ rlisp}ayed significantly higher valoes for all

variables in both sexes )except for cigarette smoking in females

and FT.DL cholesterol in both texes(. At the Framingham risk

store it only ra)colated for tubjerts >30 yeart, the tex-specific

nombert for this variable art reduced. The Framingham nok

scoret are not adjnsted for age, as mean age was almost equal

for males and females.

Discussion

The study populatiom

The stndy popolation differed slightly from the Arkhangelsk

region popnlation6’7as both levels of employment and

edocation were higher in the corrent stndy. This may be seen at

a roral—urban difference with better opportunitieo for work and

edoration in lhe city. Age. marital statot, ratet of pensioners,

female students, employed females. and females not of work

were almost similar in the two popolations. Thns. with these

exceptions, the stndy popniation was found fairly

representative for the Arkhangelsk region popttlation.25

Aleohol consumptiom amd drinkimg patterm

A potential weakness in the study is a possible nnderreporting
of alcohol ronsomption. Stody indiratort of alrohol contump
tinn (AUDI’r, GGT) reveal a relatively high intake of alcohol
among the participants. Corresponding figoret from seif
reported intake (‘lItbie 1) were not consistent with rhese
findings. Thit may be owing to stody conlext; workers might be
worried that revealing a high alrohol intake at the annoal
medical rherk-np woold put them at ritk of losing their jobs.
Byen lhough they were assored that their qoestionnaire
respontet were ronfidential, the parliripants rnu)d have
repnrted defensively on this type ni reqnest. fl cnuld be argued
that asking for ‘an average week’t intake’ conld rause rerall
bias, as infrequent heavy users are more prone to underreport

their intake when this methnd is uted.20 Hnwever, asking
panieipants abnnt nne week’o intake is nne nf the most
rnmmnn)y used methnds, and gives better estimates for
frequent drinkers.20 Anolher pnssible explanatinn may be
fnund in the drinking pattem: binge drinking (>80 g at least
nnre a mnnth( wat fnund for 52.3% nf males and for 17.3% of
fema)et. These figuret are slightly higher than thnte fnund
amnng males in Nnvosibirsk,t4 bot mnrh higher than the
figures fnund in a stndy from Russia, Czerh, and Pnland.t9The
figures for females were cnnsiderable higher in nor study.
Average intakt at earh drinking nrrasion wat between 65—80 g

and 150 g for 54.2% nf males (20.5% nf females). and —75% nf

males (55% of femalet) tnnsnmed any alrnhnl between 2-4

times a mnnth and daily. At the same time —55% nf males

repnrted an average intake nf >5—6 drinks eath time they

drank, bot self-reported weekly intake was only 10 AV per

week. Bnth quantity and frequenry indirate a pattern of binge

drinking. The magnitnde of repnrted weekly intake dnes not

refien the high rate nf binge drinking nr the freqtteney and

vnlome of intake on the AUT)IT qoestions. II is also ronsiderably

less )annual 5.2 litres pure alrnhn)/rapita( than offirial statistirs

(13.3 litres/rapita) wnuld indirate for lotal tnnsumption in

Russia)6 When the grnup ‘others’ reported highest weekly

intakt of alrohnl in bnth sexes (Table 2 and 3). lise exp)anation

may be fnund in the rompositinn of the group; il rnntains lhe

unemplnyed and the selI-emplnyed wnrkers, none of which

were subjeet to possible sanetinns in rase of evident misuse of

alrnhnl. We therefnre believe that the disrrepanry between

self-repnrted aleohol rnnsumptinn and GGT/AUDIT is likely to

be due to underreporting.

GGT

One of the mnst striking features in thit sludy was the high

GGT-level (Tbble 1). Bnth texes revealed a mean level op to

100% higher than fnund in romparable studies. In a prnspeetive

srudy from England26 mean levd nf GGT was 15.6 UJlilre in

sample nf 7613 middie-aged men, and in the Third Tromsö

Study (1986—87, with 20782 partiripants(, mean GGT was

22.4 U/litre in men and 13.8 U/litre in wnmen.27 In Trnmsll

altngether 3.7% of the examined pnpn)ation hud elevated GGT

values (>50 U/litre in men, >45 U/lltre in wnmen( rnmpared

with 16.8% in Ihis study (i.e. 4—5 times higher). Age may

represent a coniounding faetor at least for GGT levels. The

nbserved iorrease in GGT for the highest age grnups in wnmen

thut prnved In be mainly an effeet of inereased age and

DM1 (data not shnwn(. Other pnssible reasons for the elevated
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Table 6 ANOVA analyses of low aud high GGT witb age-adjosted mean serom lipids aud blood pressure (EF) and the Framingbam risk score in
non-abstainers

GGT < 50 m/litre GGT 50 m/litre Age
(<45 in women) (45 In women) adjusted

Sa n Mean n Mean difference P-value

Systolic EF M 1346 130.9 381 134.7 3.8 <0.0001

F 1122 124.9 144 128.8 3.9 0.0083

Diastolie EF M 1346 73.8 381 79.0 5.8 <0.0001

V 1122 71.7 144 74.9 3.2 0.0007

Cigarettrs M 1346 9.7 381 12.1 2.4 <0.0001

V 1122 2.1 144 2.2 0.1 NI

Total cholesterol M 1346 4.8 381 5.5 0.7 <0.0001

V 1122 5.0 144 5.4 0.4 <0,0001

Triglyrerides M 1346 1.2 381 1.8 0.6 <0.0001

V 1122 1.2 144 1.5 0.3 <0.0001

1113L rholesterol M 1346 1.27 381 1.30 0.03 NI

V 1122 1.41 144 1.40 —0.01 NS

LDL cholesterol M 1346 3.0 381 3.4 0.4 <0.0001

V 1122 3.0 144 3.3 0.3 0.0005

APO-Al M 1345 1.46 381 1.54 0.8 <0.0001

V 1120 1.59 144 1,65 0.06 0.0028

APO-B M 1345 0.95 381 1.08 0.13 <0.0001

V 1122 0.91 144 0.99 0.08 <0.0001

Vramingham Sror& M 902 4.6 350 5.5 0.9 <0,0001

V 802 1.3 134 4.7 3.4 <0,0001

a Uoadjostrd. ooly sobjects >29 years.

NI, not signilirant.

GGT-levels in this study were evaluated, bul complicating
factors, such as ute of drugs, dietary habits, and medical diseases
(especially of the hepatnbiliary type), gave no support to
explanatinns nf Ihis kind.

GGT is wefl knnwn as a marker ni alcnhol intake. Thus, Ihe
assnciatinos between GGT and alcnhnl intake in linear

regression analyses was not unexpected. Lest knnwn is GGT at
an inclicalor of oxidative stress and inflammatinn.28 Tbere is

also evideoce that higb alcohol consumplinn directly and

indirectly contributes to oxidative stress and inilammatinn, and

that tbe pro-oxidative effert plays an important role for tbe

increased cardinvascular risk in subjects with higb alcnhnl

intake.29 GGT is also cnnsidered an independent predirtor for
hypertension, diabetes, and stroke.26’30’3tWitb the extremely
high.—probably alcohol-mediated—GGT-level found in our
popolation, il is tempting to soggest tbat alcohol may be a major
contributor to the setbark in poblic health in tbe region,
esperially regarding CVDs.

AUDIT

An analysis of non-abstainers in different workiog groops
fibbIe 2) revealed low coberenre between AUDIT srores and
GGT-levels on noe hand, and separately reported alcohol intake
for men in all gronps except for studeots. lfazardous nr harmful
drinking is diagonsed when a subjert scnres >8 on the AUI)I’I,
the same applies il a person drinks >40 g pure alrnhnl/day.
Average AUDIT scores were clnse to 8 nr above for all professinnal
wnrkers (i.e. industrial wnrkers, emplnyees, aod seamen).

Self-repnned intake on the nther hand, was noly between 1 aod
1.5 AU/day (rnrrespnnding to 14—21 g/day) and thns
sigoifirantly belnw a hazardnus drinking level.32 Tbe entire
AUDIT identified signillcantly fewer hazardnns drinkers tban did
Ibe sectino-1 in AUDIT. In a pobliratinn from Seattle33 tbe 3-
items AUDIT (labelled ‘AUDIT-C’) was tested in a grnnp ni male
problem drinkers (beavy drinking, artive alrnhnl abuse, nr
dependenre). They cnncfnded tbat the 3-items (AUDIT sectinn-l
nr AUDIT-C) perfnnned better in identifying problem drinkers
tban did the entire AUDIT. Using >5 as cnt-nff, they fnund tbat
AUDIT-C displayed higber sensitivity bul sllgbtly lnwer specificity
tban the entire AUDIT. Byen thnugb we are unable to give
esthnates for sensitivity and specfficity. nur data cnollrm the
differenres in perfnrmance between tbe twn iostrnments.
lletween twn-tbirds and tb.ree-qnaners ni active male wnrkers
(industrial wnrkers, emplnyees, seamen, aod nthers) were
identified as bazardnns nr bannful drinkers accnrding to the
criteria in AUDIT srrtinn-l, whereas only —50% ni tbe snbjects
in these grnnps were labelled as hazardous drinkers when ifie
endre AUDIT were osed (1bble 3). The same dlifferences were
observed in wnmen, bul tbe absolute llgnres were smalleL

Nn substantial differeoces were seen in AUDIT, GGT, aud
weekly intake when these variables were aoalysed separately
for the different edneatinnal levels, althnugh bnth males aud
females with higber edneatinn displayed snmewhat higher
figures fnr intake frequeoey. Do the nther band, tbey drank less
eaeh time, and few repnned binge drinking (>6 drinks at noe
nerasino). Nevertbeless, well-edueated males bad slightly
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higher nsean GGT-level (not in females), which may indleate

that drinking frequeney is of importance for elevated GGT.

Aleohol drinking and CVI)

As reported in a previous paper, the ciassical risk factors mr CVD
(exrept for smoking) were more favoorable in oor Rossian

sample than in comparable stodies from Westem Eorope and

USA.6 At the same time the rates for CVD deaths is higher than

elsewhere, and is stilt inereasing.3This apparent paradox is not

easy to explain. One hypothesis is that predispositions for CYD

may resolt from exposore to poverty and malnotrition in

ehildhood and adoleseenee (the Forsdahl/Barker-hypothesis),
leaving sobjeets with increased vulnerability for CVD.34’35

Sobjeeis with ineeeased volnerability and a total eholesterol

levet of e.g. 5 mmol/litre might therefore earry a higher dsk for

CVD than do the un-exposed with the same eholesterol levet.

The devaotating situation in Rossia in the interwar period,

doring the war, and in ehe post-war period, might therefore be

more important for the inerease in death rates seen in the last

deeades rather than the absolote levet of the elassieal risk

faetors.
In a stndy from England Wannamethee et at.26 foond that

GGT was strongly associated with CVD, all eaoses monality and

with the risk faetors for CVD. Also studies from Rossia have

pointed to alcohot consomplion (especially heavy and binge
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Our stody did not metode variables to direetly analyse the effect

of ateohol on CVD mortality. We found high levels of problem
drmnkers and high levels of GGT, whieh were assoeiated with

risk faetors for CVD (Table 5). On the other hand, the risk

faetors were in general 10w in oor study popolatmon. A possible

explanation is that aleohol may not be the eause of high CVD

because of its effeet on the risk faetors alone, bot may (in

addition) have a direet effeet on CVD. Forther investigations are
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popolation is under way.

C onclusions
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Commentary: Pattern of drinking and the
Russian heart
Robin Room

Our know]edge abnut alcohnl consumplinn levels and drinking

palterns in Ruosia is oteadily inrreasing and the paper by Nifssen

and cnlleagues in Ihis issue nf Ihe IJE1 makes a valuable

additinn tn the developing store nI literature. Att discosoed in Ihe

paper, a better underotanding of the pattemo and ho trends nI

a]cnhnl ronsumplinn is important for underslanding lhe

determinants nI trends in cardinvasrular disease (CVD); bot the

Ceotre be Social Research nu Atrohol aud Drngs ]S0RAO(. Stockholm
University, Sveaptan, 106 91 Stockholm, Swedeo.
E-mail; robm.rootn@torad.su.se

signilieance exbends beynnd this. Our best gauge nI Ihe effects

ni alcnhnl on the healt.h nI Russians in general is whab

happened in 1985—1988, during Ihe perind nI a major anti

alcnhnl campaign in the former Snviet Union. During that

perind. the Snviet Union watt slit! inlact, and there was ]ittle nf
the massive and complex sncial and ecnnnmie changes that

make il on difficnlt In sort nnt eauses nt Ihe noe in death rates

sinee 1990. Accnrding to the best estimates,2 cnnsnmptinn in

1987 watt 25% lnwer chan il bad been in 1984, befnre the anti

alcnhol campaign was inslitnted, even when estimated ilhicit

(and thns nnreenrded) alenhnl Supplies were ineinded. There

15 Leun 0, Chenet L, Shkotnikov V. Unge variation in Russian monality 24 SAS Institute mc. (1988] SASISTAT User’s Guide. release 6.03 editinn

rates 1984—1994: anefart, alcnhnl nr svhac? Lanret 1997:350:383—88. (CarE NC, SAS Institutc lite.].



Appendix I

Questionnaire used in the

Arkhangelsk study in 1999-2000.

Original questionnaire in Russian,

English translation.
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4.3. COCTOIIHI4E BAWEO 3JoPOBbfl CE4AC:

3.1. flEPEHECSII4 KTO-J11450 143 BAWMX POJIJ4TEflEM,
CECTEP 111111 5PAT6EB: —

HHcPap,cr MK0KP

cTeH0Kappli0

KOB0143lSlHI4 B M03r (I,IHCyI1hT)

ncI4xwIecIc14e 3a6o,1e8a141414

anoyTloTpe6rnwIl aillcoroneM

yueprni a oapace RO 45 ner

OJ1OBHbI8 6oiiw

paccTpokicTBa cHa

- HeBOaMoWHOcb COCPROTOMTb BHI4MaHI.1e

ycstRIueHwe naani

6011148 GflhlH, noacHknVe

MuweqH8e 601114

nOHfrlweHHe HaGTPOCHMa, nelanb

IS -papæ4c14Ten6HocTb

CV fIOBblweHHyIo YrOMJ1R8MOCTI,

rpory

eCE3OKOQTB0

ujiiie cTpecca

rinoxoe

)JOB118TBOP14T11bHO8

xopoiijee

OTJwIqHOe

4.4. FIPHHIIMAEIE Jul Bbl
C1IEYlOUtHEJ1EKAPCTBA: / ,
6oneyrnii*oae

3.2. Y BAC ETb 111111 SWJ1II B flPOWJ1OM:

14H4PKT MMOK3PW

*aponoHI6zKaIotwAe

,ieicapcraa or RaBneHIIsl

cepe4HI,le JIeKBpCTBa

creHoKapJl1Isl I4HCVI1HH

K0BO143flhl14HI4 G M03r (liHcyiIbT) neapcrea ur amiepri

caxap p.1a6eT neapcrea ur acTMbl

ablCOKoC aprepanoe paBneH14e CHOTBOPHbI8
(wiepToHwecKan 6one3Hb)

ycnooireniie

,ieapcraa OT

renarwr ww i.llippoa neqeHI4
JieKaPCTBa OT fOflO8HO 6onw

. HeBpllTbl
V

eira,.n4IIu
j KpoaoTe’IeHHe

nekapc-rna OT aHeMlIM
RMCIflQIl14 (HapyuJeHHe nHu.e8apeHiie)

• e3eeHHR 60neau enyp,ica, 12-a 1WIc14

co1ceH14e Moara
TpaGMbl

KoHe9HocTe, flO3BoHOqHHlca
51 OI4EHIITE CTEflEHb BAWEM øM3I1L1ECKo

AKTIIBHOCTI1 B CBO6OHOE BPEM$:
ECJWI AKTIIBHOCTb PAaHAÇ1 (HAflPHMEI nErOM 14 3IIMOP»
BO3IsMLITE CPERHWE1JANHIÆ 3A flOC11ERHM rOR

V V II4TT, cMoTpklTe Teneew3op4.1. ECTb JUl Y BAC )KAJIOBbI
(u OCH0BHOM, c14llqM o6pa 1c143H14) •- •V•

HA COCTOS1HIIE 3jOPOBb V

V V V•

V
xotre, aaerec Ha oejioctine

ja 1-I8T
V V

V HIWI R8148T8Cb RPY[14M o6pa3oM V

-
V 118 MeHee 4-x ‘iacoa a HeRenlo (GKn. xojU,6y.

•V - VV
V

Ha pa6o, flP011K14 8 aboMe 14 T.fl.)
V:.

V V

42 OTMEMATE 1114 Bbl Y CE5SI CEWIAC
3aHvMaeTecI CflOPTOM pi 3ROPOBb14V

V 141114 B TE’IEHHE flOCJ1EjHEO roMA: pa6oTo Ha ae
V

V
V

(HeMeHee4-x4acoBsHeRenIo)
V
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rpHflfl
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VVV

WeH14pyeTecb PPHO.
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VjapeIoV(.IacTM14 )l(klp.kHkI cryii)
flO HeCKO)lbKO P38 HeReJ1IO, VTdIIIHØTY
y9acreyeTe B COPBHOBH141X V

5.2. OI4EHIITE CTEIIEHb BAWE
0143WIECKOiIAKTMBHOCTM

V HAPA5OTE:
V B 1tNEH14EnOcflE,lErO [DRA Y GAC 8bIflk

G OCHOGfIOM, cIdawlasI pa6oia (Hanp14Mep,
sa nHCbMeHHblM CTOJIOM 14 T.fl.)

V
pa6ma. 1pe6ylolUaa MHoro XORb6bI

V

(HanpliMep, npoBei, o41L14aHT kl Til.)

V pa6o TpeöyIoulasI MHOrO xoRb6bI 14 noRbeMoB
(HanpklMep, lIO4TaJ1bOH, CTPOI4T8flb 14 T.fl.)

V VV:

V ppura, rpe6yiouaçi 6o11bwo
V

V

V

V VaklLlecKo HarpyaKli
V

V VV V

V

V V VV -- VV(VanpMe CflbCIcOe XO3l1CT80,
npoMMWneHHocTb 14 Til.)



IM9kILIHmOHOLR80d01E

q.woHHariadag

sgao1IdvL1odiHo00.Lh‘qLEEB)IOU1990.Lh

WI4VIOHO)l€)clfl1a19

aiogodou.jainroIoqoodotlrooliami,AIIÅ

09Wa3/00i91oaodoiEallHamhÂL(A

o99odofCOJOHHOBIO900oklHemhAtrA

flIO9HVH0V9ISII)1V1fl99I*lhIldlJEMISVNV)I0.1.
9JMdA)IllLfIlOOd9lqS1111336L

uaiq,ceiwLwidi)1199rioltallgiaLtOl91rO)l

,9HaÏtwig1icBl9iMd1)4
IIUUkOH199O1IJO)liaLt0lIriL909ON9UO)IO

oriadaaaho9eda
oaOdMiIgo/aiaOHkidÄii9OrioIadeji4o039(1030.

j,gi-ialIoiadeioooriuröio

:0H83H3)1(3141111d)11111113lMd,Dl1991111038L

0ÇLf3111Vd311J113d]U.LÇJDI9319H911V10033(3dULIOd,Ç)4L4LILI

1LldOl01)1)GL91)413910VMOOdU19191900dL109aL4molA(IaLr3VH

9)lamehaaiiog14L1146

V-L

9Ha9L1)ImgF.amguevi14(114oiquBK

9H311931399OHhI9BO1993O)l0)19110)10•V9

aoHhoLeLoo1aK

BoHhoieiooll

aamodox

:314Jj3803i3V8I4H31O199OVh30)IV)1•

oo)10A3amqirog141114

g-g

t,-g

aoioA)1xAa1amqiari

:oH93Ht3)1.33J.aw1]qoV9]IIXoNqIIoNO9

..-p
s,-

,/////
:3JJ1t3199OJ.OVh)IV)11

oI48014tla3cal&LhOU

ouIa(1aHaiad03911030014

0ft19BH

0Ll03l4HKltkI0i(1ad

/f:1lI4y)(Iq3IIH3mvhÅIl
311H3I131.L0010U101V919E1q93lqdo.Lo)1

(1ÅHVI9O33H3IftI3H)WV)4CAdJVI4VV4II)103h1lCl4Ø
9331.vvIMHve198Ol3Vh)IV)1tg

latt

3J33VJ8141111)*(1981.3110)19110)1001.‘Vtt141103

1914et

:jfogauoouMvl9ttonr
1i11 1114MV1-3199141!11L114)I(111114IIIMVIH1119LrIIdA)1
iwJlqLfllbvsoiov3Vh301983i3811)1CL

1914Rt

W0)1H393d1111199199VWJO)1
‘VVJOIXI9LTOOdC91I91Å91lH-0JilMI!LfMdA)1-

9-g

IIMH3III3VIOUVlOVfl9ttVI9HhV9V1
VIIOHI*3HIIOUVH9q33JM1oXVHttJ0N

.LdOøVlO)I01lI1Iq91l1(3L3VTI1JÇIflOLL

1911

:1111113()dgIqeOH8VII)IV)101
‘9u311119m*cvIIlIfIIdA)I3mlWdU1991111339L

AIgAdi

l900dl4uEu

19deJ140

d3oviao

:3j11jIqgOLhOL‘Vii1111039L

0J01€oIl(a)11I4dA3

(e)IMdA391491110114141014

rwiAlloduBI9HhOLIOVI14(114
030110(11

(HHcA‘Ilao)
0Il0ILf91914001919114OOIiVg

(HkVitÅ‘llago)
91101119al9HgIqd(41114Agrid

otnoooouiri13Ad49191(093

911101414

9149111119t13C93‘911

:19911113111dJIL

90391.

X0L1l-lTl3190U)(1914H3111919W99

3jay9rig314)90011039110143199v1300

:1111I.I.3m]ouvi0vi9I1
VII9HhYBVIVdOHH3HIIOUVH83J.11tO9OdU

OHht99O199qH3tI8BOOVh0)49110)10tL



7.10. KAKA51 OCHOW{A51 flPWIHHA,
‘ITO BbI flPOJOJ114(AETE KYPIITb:

Il 6010Gb IlaûpaTb J1k1WHfl BeG

YBCTBYIO 6o1buie aHeprolLi nocne KYPHHfl

fl KYIO, Kor1a XOPOUJO flP0B0)CY BPBMi1

Ol41YBCTByKJ n0TPB6H0CTb 8 HHKOflIHe

Ol Ky)I0 rio flP18b1MK

Il Ky1O ‘lTO6bl YCflOKOWTbCO1

7.11. CKOJI6KO PA3 BbI I1bITAJIMCb
BPOCIIT6 KYPIITb:

pa

8.8. HE 5bIBAET 1111 TAK, MTO Bb flO YTPAM I flEPØYI(
OEPEJb flPlIHHMAETEC6 3A BbInHSKY*nR
YCflOKOEHI151 HEPBOB hJul YCTPAHEHHR
flBJ1EHhl flOXMEflb51:

HeT

8.1. YflOTPE6SIS1ETE 1114 HbI CflIIPTHbIEHAnI6TKII:

ji.a HT

M...npoao04o..O6b010eOlO 1 0yTbUflQl03ol i COb(K000CO. I Oooan I pCMoa
flflhlflTbIO A000r0,1w-IAII Kpeflxcworoiaa Nu.’. &Nao Kp0000tlOrO B09$I4

CLVHI4UA. Oooo 04onu.oo .oo,2Oyn.on.u c-,oooooro 80 ufil 40%. 40 40)

enwl.4013ro o33oærxoro uwna(I2Oun)

Tal.o., o6paiou, 310 fl3Oaflael.
‘(To. .lanpw.lep. 0.5 fl Ipenloro

nORa 004 I fl Ilorkof 0 fl004

I.’. an.c em,o.wu; i Oyrtgiua

eWToou; I OflTbLSltO 00000 = -

1580.. e00000

8.2. CKOJIbKO AJ1K. E1I1H14L4 BbI BbIflIiBAEFE
3AHEREJ1IO:

flL4B

CT0J10B0r0BHHa

KpenneHororntHa

8ORKII1

8.9. ICAK ‘IAcTO BbI YflOTPEEJIS1EÆ
HAnIITKIl,COIEP)ICA1UME AJlKOrOJlb:

HHKOF

l’paa B MeoslL 11fl14 peace

2-4paaa s ecrn

ecero

2-3paaa 8 H8ABflIO

— 4 wni 6oiiee pa B Heerno

8.10. CKOJ1bKOAJTK. EJ. Bbl OEbl9HO BbflIÉT[
8 TE9EHIIE OHorO PA3A (8b1fliWKhi) ‘ ,

4.

• ‘‘(4,, .“ 2-

10 M 6onee aflK. eHM
4

8.11. KAK ‘IACTO Bbl YflOTPEEJUIETE 611 BOJIEE ASIK. E
fl TENEHIIE OjHOrO PA3A (Bb1flIIBKM):

Fw1KÖrja

peae i paaa 8 MecelL

i paa e MecolL

1 paa a HeeJHo

eaceHe8Ho wiw nomi e)lcejkHeBHo

1-2

3-4

5-6

7-9

8.3. CKOJIbKO J1ET Bbl YflOTPEBJ1S1ETE AJ1KOOSIb
B TAKIAX KOJUI9ECTBAX:

heT

flonpo6e 8h4%RC,flnib, c000i81o 101(140 a010ronbObIp eIsoH.It’.aw obInhlBaino

aT00eHHenone0HeOeoo(3aceMbnocne.w1oxJv1e.’no3anooHeoa0aHoena) 8.12. KAK tACTO B TE’4EHIIE I1OCJIEHEO rOçpA
BbI OIUYIJI.AETE, 9T0 HE MO)KEFE OCTAHOflhiTbC1

8.4. 3A I1OCJ1EJHIOIO HEJEJDO 51 BbIflI4II: (AJIK. 11.) HA’IAB flhlTb:

niiea i-w1lcorJa

cTOnoBoro Bk1Ha : . peace i paaa a MecflL

KpeIUleHOrO BIdHa
. i paa B MflCOLI .

oogicw 1 paa B l1eeJ1l0

ecero e(eRHeBH0 IIJ1SI I1OMTI4 eMcejHeBHo

-8$. H1SO3HUKAETJ1IIYBACMNCJ1b
o HEOIXOAHMOCTH OTKA3AT6C51
QTYI1OTPSIIEH1I%1 ArncoroJlsl:

$Ø H8T

8.6. HE HMOEJI.AET JUl BAM KP11TIIKA OKPY*AIOU*W
flO flOBOj1Y BAWI4X BblflhiBOK:

HeT

8.7. HE BO3Hh1I(AE 1111 Y BAC flEPEIC1IBAN1II 111111
‘IYBCTflA BIIHbI B CB51311 C BAWI4MII BbHIIIBKAIV

HeT

7.12. HACKOJ1bKO BbI 3AHHTEPECOBAHI2I fl TOM,
9TOGbI BPOCIITb KYPIITb:

He aaL.lHTepecoeaH

HeMHoro aakn1’repecoeaH

oqeHb 3aHHT8PBCOBH
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AJ1HbI PA3J1 3Ai1O11HlEfC MEJI. flEPCOHAJ1OM

9.8. SbIBAIOT 3111 Y BAC jJIWTE!IbHbIE flEP$04b1
(2 HEfl11 11 6OIIEE), Kor BO3HIIKA)OT
flPOBJ1EMbI CHA:

a HeT

99. ECIIII AA, B KAKOE BPEM roj
BbI BOJIbWE CTPD4IAETE:

3HMø

J1TOM

necHo

oceHbIo

9.10. B 9EM 3AKJ1IO9AJOTC BAWII flPOEJ1EMb CHA?
MO)ICHO OTMEflITb HECKOSIbKO flO3WLU4Li.
PABOTA)OLUIIM flOCMEHHO HCHO OTBE’IATb, HCXQ99 43 PASOTU
8 HE8HVIO CMEHY:

TJyIfrIO 3CHYTb BeepOM

CJWIWKOM paoactnao eeepo

flJ1OXO CflkITC8, HecKollbKo pa npocinaiocb

flPOCbIfl8*OCb CRkIUJKOM pao yTpOM

npocriaioc H8 OToXHyBLIiI4M yTPOM

CflflIO CJ1I4UJKOM OflrO flO yrpa

li JlaôoparopHble noka3aTeJlll

11.1. Tpvrn1nEPbI

11.2. XOJIECTEPIIH

11.3. J1IlflOflPOTB4J1bi 8bIcoKO rIJ1OTHOCTII

11.4. J1I1nOHPOTEPbI HII3KOH FUIOTHOCTM

11.5. APO JliIflOflPOTEM31bI

11.6. AIIbBYMHHbI

11.7. rrr

11.8. AJ1T

11.9.ACT

11.10. AMKJ1A3A

11.11. TI4AMLIH

11.12. KAK

11.13. HHTEPnEiKI1H I

10. AHTponoMeTpw4ecKL4e HHbI

CM

CM

10.1.BEC: Kr

10.2. POCT: CM

10.3. OKPY)ICHOCTb TAflIIII:

10.4. OKPY*IIOCTb BEEP:

10.5. CIICTOJ1II’IECKOE BSlEHME:

1 2 3

10.6. I1ACTOII119ECKOE B31EH11E:

1 2 3

10.7. 9ACTOTA flYJlhCA:

1 2 3

10.8. ATA 1.1 BPEM OBCflEOBAi1I1q:

10.9. KOj MEPAbOTH11KA:



Questionnaire Archangelsk 2000

The Archangelsk Medical Academy/Russia
The Institute of Community Medicine/Tromso, 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 ofgetting
different diseases.

The msufficient knowledge about factors
influencing the devclopment 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 ifyou would answer
them in our questionnaire.

1. Personal information
1.1. SEX: male 0 female 0

1.2. AGE: 00 years

1.3. BIRTHPLACE: in the North 0 not
in tbeNorth 0

1.4. LENGT[1 OF TIME LWING IN
TRE NORTH: 00 years

2. Occupational activity and social conditions
2.1. EDUCATION:

primary school 0
secondary school 0
secondary professional school 0
some college 0
graduated from college 0

2.2. DOES YOUR CURRENT
OCCUPATION CORRESPOND
TO YOUR EDUCATION:
yes 0 no 0

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

Please, ifyou are not sure about any ofthe
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

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

0
0
0
0
0

0
0
0
0
0
0
0
0



3. Heredity and disease history
3.1. HAVE ANY OF YOUR PARENTS,

SISTERS, OR BROTIJERS HAD:
Yes No Don’t know

myocardial infarction
angina pectoris
cerebral stroke or brain

haemorrhage (insult)
mental disorders
alcohol abuse
died before the age of 45 years

3.2. DO YOU NOW HAVE OR HAVE
YOU EVER HAD: Yes
myocardial infarction
angina pectoris
cerebral stroke or brain

haemorrhage (insult) 0 0 0
sugar diabetes 0 0 0
high blood pressure

(hypertensive disease) 0 0 0
pancreatitis 0 0 0
hepatitis or cirrhosis of the hver 0 0 0
nephritis 0 0 0
stomach bleeding 0 0 0
dyspepsia (digestive trouble) 0 0 0
stomach or duodenal ulcer 0 0 0
brain concussion 0 0 0
trauma to the extremities or

to the spine 0 0 0

4. Health conditions
4.1. HAVE YOU ANY COMPLAINTS

ABOUT YOUR HEALTH: yes 0 no0

4.2. DO YOU NOW EXPERJENCE OR
DIT) YOU DURING TRE LAST
YEAR EXPERIENCE: Yes No
flu 00
diarrhoea (frequent watery stool) 0 0
nausea 0 0
headache 0 0
trouble sleeping 0 0
difficulty concentration 0 0
memory loss 0 0
back pain or low back pain 0 0
muscular pain 0 0
depression, sadness 0 0
short-tempered 0 0
exhausted 0 0
restlessness 0 0
anxicty 0 0
mental stress 0 0

4.3. YOUR CURRENT HEALTH:
poor
fair
good
excellent

4.4. DO YOU TAKE ANY OF THE
FOLLOWING MEDICATIONS:

Never Some times Almost daily
000
000
000
000
000
000
000
000
000
000
000
000
000
000

painkillers
antipyretics
cczema ointment
blood pressure medication
heart medication
insulin
allergy medication
asthma medication
sleeping tablets
nerve tablets
epilepsy medication
hcadache tablets
vitamins
iron tablets

5. Physical activity
5.1. 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) 0

walldiig, bicycling or other forms
of exercise at least 4 hours per
week (including walking to place
ofwork, Sunday walking, etc.) 0

participation in recreational sports,
gardening (at least 4 hours per week) 0

training regularly several times a week,
participation in sports competitions 0

5.2. PLEASE ESTIMATE YOUR LEVEL
OF PHYSICAL ACTWITY IN TRE
WORK PLACE:
During the last year you have had:

mostly sedentary work (e.g. office
work, etc.)

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

work that requires a lot of walking
and lifting (e.g. postman,
construction, etc.)

heavy manual work (e.g. farmer,
forestry, etc.)

0
0
0
0

000
000

000
000
000
000

No Don’t know
000
000

0

0

0

0



00000

00000
00000

0
0
0
0

0
0
0
0

0
0
0
0

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 0 0
once a week 0 0
several times a week 0 0
almost daily 0 0

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 ftuit or vegetables 0 0 0 0 0
fish or fish dishes

(lunch, dinner)
meat or meat dishes

(lunch, dinner)
milk or milk products

6.2. HOW MUCH BREAD DO YOU
EAT PER DAV:
less than two slices 0
2-4 0
5-6 0
7-12 0
13 or more slices 0

6.3. HOW WOULD YOU RATE YOUR
CIJRRENT DIET:
good 0
sufficient 0
insufficient 0

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

one cup a day

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 0 no 0

7.2. DO YOU CURRENTLY LIVE TO
GETHER WITH HEAVY SMOKERS
OR HAVE YOU L1VED TOGETHER
WITH SUCH PEOPLE AFTER THE
AGE OF 20 YEARS:
yes 0 no 0
IF YES, FOR HOW MANY YEARS
HAVE YOU LIVED TOGETHER:
00 years

7.3. 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
00 hours

7.4. DO YOU SMOKE:
yes, every day 0
sometimes 0
no, never smoked 0
smoked previously 0

7.5. IF YES, WHAT DO YOU SMOKE:
hand-rolled 0
filter cigarettes 0
cigars 0
papyrosy 0
pipe 0

7.6. IF YOU PREVIOUSLY SMOKED
EVERY DAY, HOW LONG IS IT
SINCE YOU QUIT:
00 years

7.7. DO YOU FEEL UNCOMFORTABLE
WITEN YOU ARE IN A VERV
SMOKY LOCALITY:
yes 0 no 0

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

7.8. IF YOU CURRENTLY SMOKE OR
PREVIOUSLY SMOKED EVERY DAY:
how many cigarettes per day? 0 0
how many ciarettes do/did you

smoke during working hours 0 0
how old were you when you

started smoking daily? 0 0
for how many years in total

did you smoke daily? 0 0

7.9. 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
promote the health of colleagues at work
for economic purposes
in order to show that I am in control of

myseif
pregnancy
healthy bok
other



7.10. WIIAT IS THE MAIN REASON
WHY YOU CONTINIJE SMOKING:
I am afraid of gaining weight 0
I feel more energetic after smoking 0
I smoke when I am relaxing 0
I feel the need for nicotine 0
I smoke out ofhabit 0
1 smoke to calm down 0

7.11. 110W MANY TIMES HAVE YOU
TRIED TO STOP SMOKII’4G:
00 times

7.12. HOW INTERESTED ARE YOU IN
TRYING TO STOP SMOKING:
not interested 0
somewhat mterested 0
very interested 0

8. Alcohol
8.1. DO YOU DRINK ALCOHOLIC

BEVERAGES:
yes 0 no 0

We provide an explanation oftlie term ALCOHOL UNIT.
One alcohol unit corresponds to (iltustration in Russian
questionnaire):
I bottie (0.33 1) ofsfrong beer or 2 bottles (0.33 1) of
Iight beer
I ordinary glass oftable wine (120 ml)
I glass fortified wine (80 ml)
i shot ofliquor (40%, 40 ml)

This means that for instance, 0.5 I strong beer or 11 light
beer= 1.5 alc. units; I bottie of table wine = 5 alc. units;
I bottie of fortified wine = 8 alc. units; 1 bottle of liquor =

15 alc. units.

8.2.110W MANY ALC. UNITS DO
YOU DRINK PER WEEK:

8.3. FOR HOW MANY YEARS DID
YOU DRINK ALCOHOL iN SUCH
AMOUNTS:
00 years

Tryto caiculate how many such alcohol units you drank
during the last week (during the last seven days before
answenng the questionnaire)
8.4. DURING THE LAST WEEK I DRANK:

(ALC. UN.)
beer 00
table wine 00
førti fied wine 00
liquor 00
in total 00

8.5. DO YOU EVER HAVE THOUGHTS
ABOUT THE NECESSITY TO GIVE
UP DRINKING ALCOHOL:
yes 0 no 0

8.6. DOES CRITLCISM OF YOUR
DRINKING FROM THE SUR
ROUNIMNGS EI/ER BOTHER YOU:
yes 0 no 0

8.7. DO YOU EVER HAVE WORRIES
OR A SENSE OF GUILT
REGARDING YOUR DRINKING:
yes 0 no 0

8.8. DOES IT EVER HAPPEN IN THE
MORNTNGS THAT YOU FIRST OF
ALL START DRINKING IN ORBER
TO CALM DOWN OR GET RID OF
A HANGOVER:
yes 0 no 0

8.9.110W 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

8.10.110W MANY ALC. UN. DO YOU
USUALLY DRITK ON ONE OCCAS1ON:
1-2 0
3-4 0
5-6 0
7-9 0
10 or more alc. units 0

8.11.110W OFTEN DO YOU DRINK 6 OR
MORE ALC. UN. ON ONE OCCASION:
never 0
less than once a month 0
once a month 0
once a week 0
daily or almost daily 0

8.12. HOW OFTEN DURING THE LAST
YEAR DID YOU FEEL THAT YOU
COULD NOT STOP DRINKJNG
ONCE YOU HAVE STARTED:
never 0
less than once a month 0
once a month 0
once a week 0
daily or almost daily 0

0
0
0
0
0

beer
table wine
fortified wine
liquor
in total

00
00
00
00
00



8.13. HOW OFTEN DURING THE LAST
YEAR SHOULD YOU HAVE FULFIL
LED OR DONE SOM ETHING, WHICH
YOU WERE NOT ABLE TO DO BE
CAUSE OF ALCOHOLCONSUMPTION:
never 0
less than once a month 0
once a month 0
onceaweek 0
daily or almost daily 0

8.14. HOW OFTEN DURING TRE LAST
YEAR DID YOU HAVE TO DRINK AL
COHOL IN THE MORNING iN ORDER
TO COME ROUND AFTER IIEAVY AL
COHOL INTAKE TRE DAY BEFORE:
never 0
less than once a month 0
once a month 0
once a week 0
daily or almost daily 0

8.15. HOW OFTEN DURING THE LAST
YEAR WERE YOU UNABLE TO RE
CALL WHAT HAPPENED IN TRE
EVENING OF THE DAY BEFORE BE
CAUSE OF ALCOHOL CONSUMPTION:
never 0
less than once a month 0
once a month 0
once a week
daily or almost daily 0

8.16. HAVE YOU OR ANYBODY ELSE
EVER HAD TRAUMA AS A RESULT
OF YOUR ALCOHOL CONSUMPTION:
no 0
yes, but not in this year 0
yes, in this year 0

8.17. HAVE ANY OF YOUR RELATWES,
FRIENDS OR PERSONS IN TRE
HEALTH SERVICE EVER EXPRES
SED ANXIETY REGARDING YOUR
HARD DRINKING ÅND SUGGESTED
THAT YOU BETTER CUT DOWN
TRE ALCOHOL CONSUMPTION:
no 0
yes, but not in this year 0
yes, in this year 0

8.18. HOW OFTEN DURING THE LAST
YEAR HAVE YOU FELT GUTLT
BECAUSE OF YOIJR DRINKING:
never 0
less than once a month 0
once a month 0
onceaweek
daily or almost daily 0

9. Quality of life
9.1. TO THE RIGHT IS A SCALE WITH 10

LEVELS. (See Russian questionnairefor
illustration ofscalefront 10 (best) to 1 (worst).)
IMAGINE, THAT TRE HIGHEST LEVEL
REPRESENTS THE BEST WAY OF LIFE,
THAT YOU CAN ENVISION FOR YOUR
SELF, WHILE TRE LOWEST LEVEL -

TRE WORST WAY OF LIFE. WHICH
LEVEL, IN YOUR OPINION, IS IN BEST
AGREEMENT WITH YOUR CURRENT
LIFE.

0 your choice

9.2. DO YOU EXPERIENCE ANY
CHANGES DEPENDING ON TRE
SEASON OF TRE YEAR:

None Littie Moderate Some Much
lenth ofsleep 0 0 0 0 0
social activities 0 0 0 0 0
mood 00000
weight 00000
appetite 0 0 0 0 0
working capacity,

mood for work 00 0 0 0

9.3. IF YOU ANSWERED THAT TIIERE
ÅRE CHANGES DEPENDING ON
TRE SEASONS, DO YOU THINK
THIS IS A PROBLEM FOR YOU:
yes 0 no 0

9.4. IF YES, THIS PROBLEM IS:
small 0
moderate 0
considerable 0
serious
interferes with activities of daily life 0

9.5. WIIEN DO THESE CHANGES
USUALLY OCCUR:
in winter
in summer
in spring
in autumn

9.6. DO YOU EVER HAVE LONG
PERIODS (2 WEEKS OR MORE),
DURING WHICH YOU FEEL SAD,
BLUE OR DEPRESSED:
yes 0 no 0

9.7. IF YES, IN WHICH SEASON
ARE YOU MOST BOTRERED:
in winter
in summer
in spring
in autumn

0
0
0
0

0
0
0
0



9.8. DO YOU EVER HAVE LONG
PERIODS (2 WEEKS OR MORE),
DURING WHICH YOU HAVE
TROUBLE SLEEPING:
yes 0 no 0

9.9. IF VES, IN WIUCH SEASON
ARE YOU MOST BOTHERED:
in winter
in summer
in spring
in auturrm

9.10. WHAT KIN1) 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 0
falling asleep too early in

the evening 0
bad sleep, waking up

several times 0
waking up too early in

the morning 0
waking up not rested

in the morning
sleeping too long in the morning

THIS PART WILL BE FILLED IN BY
MED. PERSONELL

10. Anthropometry
10.1.WEIGHT:I I I 1kg
10.2.HEIGHT:I I I 1cm

_____

10.3. WAIST CIRCUMFERENCE: I I I 1cm
10.4. ifiP CIRCUMFERENCE: I I I 1cm
10.5. SYSTOLIC BLOOD PRESSURE:

I lii 121 13
10.6. DIASTOLIC BLOOD PRESSURE:

I lii 121 3
10.7. PULSE RATE:

I III 121 13
10.8. DATE AND TIME OF TRE

EXAMINATION:

m m m m m
10.9. CODE OF MEDICAL

PERSONNEL: LEI
11. Laboratory pararneters

11.1. TRIGLYCERIDE

11.2. CHOLESTEROL

11.3. HIGH-DENSITY

I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

0
0
0
0

0
0

LIPOPROTEIN I I
11.4. LOW-DENSITY

L1POPROTEIN

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



Appendix II

Questionnaire used in the

follow-up study in 2003-2004.

Original questionnaire in Russian,

English translation.
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AHKCTa:

1. OTMCTI,TC, HonriyiicTa, CCJIH BaM 11 1999-2004 rr. 6M31 nocTarnleH 4nanIo3:

orja

Jla MCCSH4 FOJ

HHdapKT MHOKPJW LI LI LI LI LI LI LI
CTeHoKap.uuI LI LILI LILILILI
HHCyJTbT (KPOBOH3JUTMHHC B M03F) LI LI LI LI LI LI LI
ApHTMHM LI LILI LILILILI
CaxapHblii )Ha6eT LI LI LI LI LI LI LI
PaK LI LILI LILILILI
TpaBMa(rno6asI) LI LILI LILILILI

2. ilpilHilMaeTe 3111 BbI cJIejyioHe .rIeIcapcTBa:

Her HHora Ka2içrIfi 4LCHb

JleIcapcTsa OT flO11bIfflCHHOO anenn LI LI LI
CepicMHaie J1CKCTB11 LI LI LI
HHCyJIHH LI LI LI
Ta6sic’nffl OT caxaporo ,zrna6cTa LI LI LI

4rni Toro, To6bI OI4CHHTE, HaCKO.JIE,KO COBCMCHHbIC ieicapcra BbI IIonyaeTe, HarniluHTe,

IIo)KaJIyiiCTa, H3BHHM CCfRC’1HbIX J1CKCTB 113111 J1CKCTB OT anuIeH115l, KOTOb1C BbI

11HHHMCTC (ecnn BbI MC IIOMHMTC H31111H1{S1 JICK11J3CTB, TO H DTOT 110930C MO)KHO HC

oTBeqaTa):

3. YKaMCMTC 1-loMep rlo.rllhlcrnHHKn ropoa, li KoTopoii BbI Ha6JuoaeTecb:

EnaroJtapHM Bac a copyju-iwiecao.



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

Dear, name ofthe participant

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

The group of participants that bad 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 ofmedicines. 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
fihl 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 ofheart diseases, stroke, diabetes mellitus, cancer
or traurna that requires treatment, than you don’t need to fill inn the questionnaire. Please note

here D and send the questionnaire back to US.

Thank you in advance for your cooperation,

The Northern State Medical University
University of Tromsø, Norway

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

Addressee has moved D and, ifyou know, please write the new address or telephone number

ofthe recipient

If your address has changed, please write you new address



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

Yes When
Month Year

Myocardial infarction DE EILILILI

Angina pectoris DE DE]DD

Stroke DLI DEDD

Arrhythmia DLI DDW

Diabetes mellitus LI m DDDD

Cancer m mm
Trauma (any) DE DDDD

2. Do you take the following medicines:
No Sometimes Every day

Medicines against high blood pressure LI LI

Medicines against heart diseases EI

Insulin

Tablets against diabetes mellitus

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 (ifyou don’t remember the
names ofmedicines, then you may not answer on this question)

3. Please write the number ofpolyclinic where you are registere&

Thank you for coopcration.



Appendix III

Additional tables.





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

variable (men and women, n=3697).

Variables -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 a -0.29 -2.6 0.0098

Secondary schoola -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

a5 higher education (unfmished or completed university education).

Levd 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 Iow fruit/vegetable consumption (mtake

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, i 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 ofintake 6 AU b 1.08 (1.0-1 .16) 0.0171

Low life qualityc 1.77 (1.49-2.10) <0.0001

Self-evaluation ofnutrition as poor 3.09 (2.52-3.78) <0.0001

vs. higher education (unfinished ur completed university education); b on one occasion,

categorized as 1-never; 2-less than once a month; 3-once a month; 4-once a week; 5-daily or

almost daily; C 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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ISM SKRIFTSERIE - FØR UTGITT:

1. Bidrag til belysning av medisinske og sosiale forhold i
Finnmark fylke, med særlig vekt på forholdene blant
fins kættede i Sør—Varanger kommune.
Av Anders Forsdahi, 1976. (nytt opplag 1990)

2. Sunnhetstilstanden, hygieniske og sosiale forhold i Sør—
Varanger kommune 1869—1975 belyst ved medisinal—
beretningene.
Av Anders Forsdahi, 1977.

3. Hjerte-karundersøkelsen i Finnrnark - et eksempel på en
populasjonsundersøkelse rettet mot cardiovasculære
sykdommer. Beskrivelse og analyse av
etterundersøkelsesgruppen.
Av Jan-Ivar Kvamme og Trond Haider, 1979.

4. D. The Tromsø Heart Study: Population studies of coronary
risk factors with special emphasis on high density
lipoprotein and the family occurrence of myocardial
infarction.
Av Olav Helge Førde og Dag Steinar Thelle, 1979.

5. D. Reformer i distriktshelsetjenesten III: Hypertensjon i
distriktshelsetj enesten.
Av Jan-Ivar Kvanune, 1980.

6. Til professor Knut Westlund på hans 60—års dag, 1983.

7* Biodtrykksovervåkning og blodtrykksmåling.
Av Jan-Ivar Kvainme, Bernt Nesje og Anders Forsdahi, 1983.

8.* Merkesteiner i norsk medisin reist av allmennpraktikere —

og enkelte utdrag av medisinalberetninger av
kulturhistorisk verdi.
Av Anders Forsdahi, 1984.

“Ba1sfjordsystemet.’ EDB—basert journal, arkiv og

statistikksystem for priinærhelsetjenesten.
Av Toralf Hasvold, 1984.

10. D. Tvunget psykisk helsevern i Norge. Rettsikkerheten ved
slikt helsevern med særlig vurdering av
kontrollkonimisj onsordningen.
Av Georg Røyer, 1986.

11. D. The use of self-adininistered questionnaires about food
habits. Relationships with risk factors for coronary heart

disease and associations between coffee drinking and
mortality and cancer incidence.
Av Bjarne Koster Jacobsen, 1988.

12.* Helse og ulikhet. Vi trenger et handlingsprogram for
Finnmark.
Av Anders Forsdahi, Atle Svendal, Aslak Syse og

Dag Thelle, 1989.



13. 0. Health education and seif—care in dentistry — surveys and
interventions.
Av Anne Johanne Søgaard, 1989.

14. Helsekontroller i praksis. Erfaringer fra prosjektet
helsekontroller i Troms 1983—1985.
Av Harald Siem og Arild Johansen, 1989.

15. Til Anders Forsdahis 60-års dag, 1990.

16. 0. Diagnosis of cancer in general practice. A study of delay
problems and warning signals of cancer, with implicationS
for public cancer information and for cancer diagnostic
strategies in general practice.
Av Knut Holtedahl, 1991.

17. D. The Tromsø Survey. The family intervention study.
Feasibility of using a family approach to intervention on
coronary heart disease. The effect of lifestyle
intervention of coronary risk factors.
Av Synnøve Fønnebø Knutsen, 1991.

18. Helhetsforståelse og kommunikasjon. Filosofi for
klinikere.
Av Åge Wifstad, 1991.

19. 0. Factors affecting seif—evaluated general health status
and the use of professional health care services.
Av Knut Fylkesnes, 1991.

20. 0. Seruin gamma—glutamyltransferase: Population determinants
and diagnostic characteristics in relation to
intervention on risk drinkers.
Av Odd Nilssen, 1992.

21. D. The Healthy Faith. Pregnancy outcome, risk of disease,
cancer rnorbidity and mortality in Norwegian
Seventh—Day—Adventists.
Av Vinjar Fønnebø, 1992.

22. D. Aspects of breast and cervical cancer screening.
Av Inger Torhild Gram, 1992.

23. D. Population studies on dyspepsia and peptic ulcer disease:
Occurrence, aetiology, and diagnosis. From The Tromsø
Heart Study and The Sørreisa Gastrointestinal Disorder
Studie.
Av Roar Johnsen, 1992.

24. D. Diagnosis of pneumonia in adults in general practice.
Av Hasse Melbye, 1992.

25. D. Relationship between hemodynamics and blood lipids in
population surveys, and effects of n—3 fatty acids.
Av Kaare Bønaa, 1992.



26. D. Risk factors for, and 13—year mortality fram
cardiovascular disease by socioeconomic status.
A study of 44690 men and 17540 women, ages 40—49.
Av Hanne Thürxner, 1993.

27. Utdrag av medisinalberetninger fra Sulitjelma 1891—1990.
Av Anders Forsdahi, 1993.

28. Helse, livsstil og levekår i Finnmark. Resultater fra

Hjerte—karundersøkelsen i 1987—88. Finnmark III.
Av Knut Westlund og Anne Johanne Søgaard, 1993.

29. D. Patterns and predictors of drug use.
A pharmacoepidemiologic study, linking the analgesic drug
prescriptions to a population health survey in Tromsø,

Norway.
Av Anne Elise Eggen, 1994.

30. 0. EGG in health and disease. ECG findings in relation to CHD

risk factors, constitutional variables and 16—year
mortality in 2990 asymptomatic Oslo men aged 40—49 years

in 1972.
Av Per G. Lund—Larsen, 1994.

31. D. Arrhythmia, electrocardiographic signs, and physical

activity in relation to coronary heart risk Eactors and

disease. The Tromsø Study.
Av Maja-Lisa Løchen, 1995.

32. D. The Military service: mental distress and changes in

health behaviours among Norwegian army conscript.

Av Edvin Sohei, 1995.

33. D. The Harstad injury prevention study: Hospital-based injury

recording and coirimunity—based intervention.

Av Børge Ytterstad, 1995.

34*
• Vilkår for begrepsdannelse og praksis i psykiatri.

En filosofisk undersøkelse.
Av Åge Wifstad, 1996. (utgitt Tano Aschehoug forlag 1997)

35. Dialog og refieksjon. Festskrift til professor Tom
Andersen på hans 60-års dag, 1996.

36. D. Factors affecting doctors decision making.

Av Ivar Søribø Kristiansen, 1996.

37. 0. The Sørreisa gastrointestinal disorder study. Dyspepsia,

peptic ulcer and endoscopic findings in a population.

Av Bjørn Bernersen, 1996.

38. 0. Headache and neck ar shoulder pain. An analysis of
musculoskeletal problems in three comprehensive
population studies in Northern Norway.
Av Toralf Hasvold, 1996.



39. Senfølger av kjernefysiske prøvespreninger på øygruppen
Novaya Semlya i perioden 1955 til 1962. Rapport etter
programmet “Liv”. Arkangelsk 1994.
Av A.V. Tkatchev, L.K. Dobrodeeva, A.I. Isaev,

T.S. Podjakova, 1996.

40. Helse og livskvalitet på 78 grader nord. Rapport fra en

befolkningsstudie på Svalbard høsten 1988. Av

Helge Sahirmer, Georg Høyer, Odd Nilssen, Tormod Brenn og

Sin Steine, 1997.

41.* D. Physical activity and risk of cancer. A population based
cohort study including prostate, testicular, colorectal,
lung and breast cancer.
Av Ingen Thune, 1997.

42. The Norwegian - Russian Health Study 1994/95. A cross—
sectional study of pollution and health in the border
area.
Av Tone Smith-Sivertsen, Valeri Tchachtchine, Eiliv Lund,

Tor Norseth, Viadimir Bykov, 1997.

43. D. Use of alternative medicine by Norwegian cancer patients
Av Terje Risberg, 1998.

44 G. Incidence of and risk factors for myocardial infarction,
stroke, and diabetes mellitus in a general population. The
Finninark Study 1974—1989.
Av Ingen Njølstad, 1998.

45. G. General practitioner hospitals: Use and usefulness.
A study from Finnmark County in North Norway.
Av Ivar Aaraas, 1998.

45B Sykestuer i Finnmark. En studie av bruk og nytteverdi.
Av Ivar Aaraas, 1998.

46. G. No går det på helsa laus. Helse, sykdom og risiko for
sykdom i to nord—norske kystsamfunn.
Av Jonid Andersen, 1998.

47. G. The Tromsø Study: Risk factors for non—vertebral fractures
in a middle-aged population.
Av Ragnar Martin Joakiinsen, 1999.

48. D. The potential for reducing inappropriate hospital
admissions: A study of health benefits and costs in a
department of internal medicine.
Av Bjørri Odvar Eriksen, 1999.

49. G. Echocardiographic screening in a general population.
Normal distribution of echocardiographic rneasurements and
their relation to cardiovascular risk factors and disease.
The Tromsø Study.
Av Henrik Schirmer, 2000.



50. D. Environmental and occupational exposure, life—style

factors and pregnancy outcome in artic and subartic

populations of Norway and Russis.
Av Jon øyvind Odland, 2000.

5GB OKpyawwa.s1 0 npocjeccI4oHarn,nao 3KCno3HuHsI, c1aKTopI1

CTMJUI )KH3HH II 0CX0J1 6epeMeHHocTM y HaCflHH5t

ap1cTnqeCKOI i cy6apKTH4ecKo acTei Hopoeroo fl Poccno

lOs OiBHH YjnaH 2000

51. D. A population based study on coronary heart disease in

tamilies. The Finninark Study 1974—1989.

Av Tormod Brenn, 2000.

52 D. Ultrasound assessed carotid atherosclerosis in a general

population. The Tromsø Study.
Av Oddmund Joakiinsen, 2000.

53. D. Risk factors for carotid intima-medla thickness in a

general population. The Tromsø Study 1979—1994.

Av Eva Stensland-Bugge, 2000.

54. D. The South Asian cataract management study.

Av Torkel Snellingen, 2000.

55. 0. Air pollution and health in the Norwegian-Russian border

area.
Av Tone Smith-Sivertsen, 2000.

56. 0. Interpretation of forearm bone mineral density. The

Tromsø Study.
Av Gro K. Rosvold Berntsen, 2000.

57. 0. Individual fatty acids and cardiovascular risk factors.

Av Sameline Grimsgaard, 2001.

58. Finnmarkundersøkelsene
Av Anders Forsdahi, Fylkesnas K, liermansen R, Lund E,

Lupton B, Selmer R, Straume E, 2001.

59. 0. Dietary data in the Norwegian women and cancer study.

Validation and analyses of health related aspects.

Av Anette Hjartå.ker, 2001.

60. 0. The stenotic carotid artery plaque. Prevaience, risk

factors and relations to clinical disease. The Tromsø

Study.
Av Ellisiv B. Mathiesen, 2001.

61. D. Studies in perinatal care from a sparsely populated area.

Av Jan Holt, 2001.

62. 0. Fragile bones in patients with stroke? Bane mineral

density in acute stroke patients and changes during one

year of follow up.
Av Lone Jørgensen, 2001.



63. D. Psychiatric morbidity and mortality in northern

Norway in the era of deinstitutionalisation. A

psyhiatric case register study.
Av Vidje Hansen, 2001.

64. D. 111 health in two contrasting countries.

Av Tom Andersen, 1978/2002.

65. D. Longitudinal analyses of cardiovascular risk factors.

Av Tom Wilsgaard, 2002.

66. Helseundersøkelsen i Arkangelsk 2000.

Av Odd Nilssen, Alexei Kalinin, Tormod Brenn, Maria

Averina et al.,2003.

67. D. Bio—psycho—social aspects of severe multiple trauma.

Av Audny G. W. Anke, 2003.

68. D. Persistent organic pollutants in human plasma from

inhabitants of the artic.
Av Torkjel Manning Sandanger, 2003.

69. D. Aspects of women’s health in relation to use of

hormonal contraceptives and pattern of child

bearing.
Av Merethe Kunmie, 2003.

70. Pasienterfaringer i primærlegetjenesten før og etter

fastlegereformen.
Av 01aug Lian, 2003.

71. D. Vitamin D security in northern Norway in relation to

marine food traditions.
Av Magritt Brustad, 2004.

72. D. Intervensjonsstudien i Finnmark. Evaluering av

lokalsamfunns basert hjerte- og kar forebygging i

kystkominunene Båtsfjord og Nordkapp.

Av Beate Lupton, 2004.

73. D. Environmental factors, metabolic profile, hormones

and breast and endiometrial cancer risk.
Av Anne-Sofie Furberg, 2004.

74. D. Det skapende mellomrommet i møtet mellom pasient og

lege.
Av Eli Berg, 2004.

75. Kreftregisteret i Arkhangelsk oblast i nordvest

Russland. Med en sammenligning av kreftforekomst i

Arkhangelsk oblast og Norge 1993 — 2001.
Av Vaktskjold Arild, Lebedintseva Jelena, Korotov

Dmitrij, Tkatsjov Anatolij, Podjakova Tatjana, Lund

Eiliv, 2004



76. D. Characteristics and prognosis of long—term stroke

survivors. The Tromsø Study.
Av Torgeir Engstad, 2004

77. D. Withdrawal and exclusion. A study of the spoken word

as means of understanding schizophrenic patients.

Av Geir Fagerjord Lorem, 2005.

78. “Søkelys på safunnsmedisinene.” Evaluering av

kommunal samfunnsmedisinsk legetjeneste, offentlig

legearbeid og de forebyggende oppgaver i

Fastlegeordningen.
Av Betty Pettersen og Roar Johnsen, 2005.

79. Prosjekt egenmelding Kristiansand kommune.

Evaluering av kontrollert intervensjonsforsøk i stor
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Av Nils Fleten og Roar Johnsen, 2005.

80. D. Abdominal aortic aneurysms:Diagnosis and

epidemiology. The Tromsø study.
Av Kulbir Singh, 2005.

De som er merket med D er doktorgradsarbeid.
De som er merket med * har vi dessverre ikke flere eksemplar av.




