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Abstract

Russia is a country with a high level of cardiovascular diseases (CVD) death. The nation has
experienced several economic crises after the dissolution of the Soviet Union in 1991. While
CVD-related deaths have decreased in Japan, North America and Western Europe during
recent decades, CVD deaths in Russia have increased.

Fish consumption is believed to have cardio-protective effects. Fish consumption in
the Russian Federation dropped dramatically during the period of post Soviet reforms.
According to Russian Federal State Statistics Service, in 1994-2000 it was approximately 9-
10 kg per capita per year, which was half that of Soviet times. In 2010, fish and fish product
consumption was reported to be 15.5 kg per capita per year. Epidemiological studies where
diet is the central focus are scanty in the Russian Federation.

Lean reindeer meet and local cold water whitefish species high in omega-3 fatty acids
are among the main sources of nutrients in the rural area of the Nenets Autonomous Area /
Okrug (NAO) and are not normally consumed by the urban Arkhangelsk population in
Arkhangelsk County. The traditional diet high in omega-3 fatty acids has been shown to be
favorably related to blood lipid profiles.

The unique indigenous circumpolar population Nenets is among the rural NAO
inhabitants. Economical crises and transition to western lifestyle are believed to negatively
affect the health of the native circumpolar population of the Russian Arctic, however little
information on health and prevalence of chronic diseases and their risk factors is available.

On the contrary, plenty of large studies on health conditions of native Arctic people in
Canada, Greenland, US and scandinavian contries have been performed.

The objectives of this PhD thesis were to contribute to the knowledge about health
conditions of the circumpolar population of the rural NAO in comparison with the urban
population of Arkhangelsk County with focus on risk factors for CVD; to estimate fish intake
in these populations and to study the relationship between fish intake and blood
apolipoprotein profile. We have additionally studied the prevalence and pattern of obesity in
women.

The results of the thesis suggest that fish intake in Arkhangelsk County is comparable
to the level officially reported for the Russian Federation. However, the rural NAO residents
have experienced an increasingly impaired availability of local whitefish species, which has
resulted in reduced consumption compared to the Soviet Union period, at least in some

communities.

Vi



A great prevalence of smokers among men and a high proportion of obese women
were detected in both locations. We did not find any differences in apolipoprotein
B/apolipoprotein A-I ratio in either men or women, when communities were compared,
however, relatively favourable lipid profiles were seen in the NAO group. This could be at
least partially explained by higher physical activity in men and lower intake of saturated fat
from meat dishes in women from the rural NAO group. The findings also suggest that despite
lower level of cardiometabolic risk markers among normal weight women from NAO
compared to their urban Arkhangelsk counterparts, diabetes and CVD are likely to increase in
this female indigenous population due to high prevalence of central obesity known to be
associated with cardiometabolic risk. Low levels of high-density lipoprotein cholesterol, high
blood pressure and greater waist circumference were the major components of metabolic
syndrome in women from both locations. Fish consumption was not associated with
dyslipidemia in our study. In addition, our survey provides evidence of alcohol-related
problems in the Arctic population of Russia which should be further investigated.

The main conclusion from this work is that a traditional and nutritionally important
component of the diet i.e. fish intake is decreasing in the rural NAO population. Low monthly
income was found to be a socio-economic indicator of low fish consumption. To maintain the
fishing activities and increase availability of valuable fish species is important for the rural
NAO group. Lifestyle, leading to obesity, low physical activity, high consumption of foods
rich in starch, sugar and saturated fat, smoking, hazardous alcohol consumption and
hypertension are the modifiable risk factors and should be targeted to prevent further
increases in incidence of CVD and diabetes. More detailed analysis of dietary habits is
needed. Large representative cross-sectional studies and prospective cohort studies are also
required.

Keywords: Arkhangelsk County; Arkhangelsk; Nenets Autonomous Area / Okrug;
Indigenous people; Cardiovascular diseases risk factors; Blood lipids; Obesity;

Apolipoproteins; Fish consumption.
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1 Introduction

1.1  Mortality trends from cardiovascular diseases (CVD) and cerebrovascular
diseases in Europe, other areas of the world and the Russian Federation

Russia is a country with high level of CVD death. While CVD-related deaths have decreased
in Japan, North America and Western Europe during the last decades, the CVD deaths in
Russia increased. According to the World Health Organization (WHO), in the European
Union (27 countries) coronary heart disease (CHD) mortality (age-standardized by world
population) in men declined from 139/100,000 in 1985-1989 to 93/100,000 in 2000-2004
(33% decrease). In women, the fall was from 61/100,000 to 44/100,000 (27% decrease). In
the Russian Federation, CHD mortality rates in 2000-2004 were exceedingly high, around
380/100,000 for men (23% increase) and 170/100,000 for women (2% increase). In the
European Union, a decline by over 30% in cerebrovascular disease mortality was registered
for both sexes. In the Russian Federation, higher cerebrovascular disease mortality rates of
226/100,000 for men and 159/100,000 for women were registered in 2004 (a more than 24%
increase since the late 1980s for men and 15% for women) [1].

Interpretation of these trends is complex. The international WHO project MONICA
(Monitoring  of  Trends and  Determinants in  Cardiovascular  disease),
Finnish/Russian/Estonian, Swedish/Lithuanian, and US/Russian surveys have shown that in
Eastern European countries the prevalence of traditional risk factors (hypercholesterolemia,
hypertension and smoking with the significant exception of male smokers) was not higher.
The number of female smokers and plasma lipid levels (total cholesterol (TC), high-density
lipoprotein cholesterol (HDL-C) and triglycerides (TG)) were even more favorable in Eastern
Europe [2].

Smoking and alcoholism are suggested important risk factors for CVD among
Russians. Excessive alcohol consumption has been shown to be related to CVD death in the
Russian population in several studies [3-6]. One study demonstrated that vodka consumption
as measured by sales per capita was significantly associated with both male and female CVD
mortality rates: a one liter increase in vodka sales would result in a 5.3% increase in the male
CVD mortality rate and a 3.7% increase in the female rate. The consumption of beer and wine
were not associated with CVD mortality rates [7]. The psychosocial stress due to the failure of
economic and political systems to satisfy material and psychosocial population needs was

probably an important factor in “the CVD epidemic” in Eastern Europe [2].



Nutritional risk factors have been less investigated. The intake of antioxidants from
domestic and imported fruits, vegetables, vegetable oils and nuts in most East European
countries was substantially lower than in the West [2].

Improvements in diet by reduction in saturated and trans-fatty acids and increased
intakes of polyunsaturated fatty acids (PUFAs), vegetable and fruit consumption may well
explain part of the major declines in CHD mortality in the US, Western Europe and Japan [8-
10].

It has been demonstrated that reducing saturated fat consumption by 1% and increasing
monounsaturated and polyunsaturated fat by 0.5%, each would lower blood cholesterol levels
by approximately 0.06 mmol/l, resulting in approximately 9800 fewer CHD deaths and 3000
fewer stroke deaths each year in Europe [11].

Little is known about PUFAs consumption in the population of Russia. An atherogenic
diet and obesity have been suggested as significant risk factors related to CVD in this

population [12-15].

1.2  Statistics on CVD mortality and life expectancy in Arkhangelsk city, the rural
Nenets Autonomous Area / Okrug (NAO), the Arkhangelsk region and the
Russian Federation

During the study period (2007-2009), CVD in the Arkangelsk region accounted for more than
50% of mortality. According to Russian Federal State Statistics Service (Rosstat), in 2008
crude CVD mortality in Arkhangelsk region was 836.3/100,000 which is in agreement with
the level in the Russian Federation generally (835.5/100,000). The average age at CVD death
was 66.5 for men and 77.8 for women. Cardiovascular mortality in the rural NAO was
539.8/100,000. Among the urban women living in the Arkhangelsk region, the all CVD death
was 709.4/100,000: 51.1/100,000 from myocardial infarction, 390.5/100,000 from ischemic
heard disease (IHD), 248.9/100,000 from cerebrovascular diseases. Among urban men, living
in the Arkhangelsk region the all CVD death was 752.2/100,000: 57.9/100,000 from
myocardial infarction, 457.5/100,000 from IHD, 191.5/100,000 from cerebrovascular diseases
[16].

The life expectancy in the Russian Federation is less than in Western Europe: in 2007,
it was 61.4 years for men and 73.9 years for women, in 2008, it was 61.8 year for men and
74.2 years for women, and in 2009, it was 62.8 years for men u 74.7 years for women [17].

In 2007, the life expectancy in the Arkhangelsk region was 73.8 years for urban
women, and 60.9 years for urban men. The rural NAO was characterized as an area with very

low life expectancy (48.2 years for men and 65.9 years for women in 2007) and high
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mortality rate from accidents, alcohol poisoning, murders, suicides, drowning (432.8 per

100,000) and a high infant mortality rate (14.6 per 1 000) in 2008 [16].

1.3  Risk factors for CVD
Cardiovascular diseases have a complex multifactorial etiology.

The global cardiovascular risk is the probability of suffering from a coronary event or
stroke in a given period of time and in this sense it is an absolute risk, generally reported as
percentage at 10 years [18].

Numerous risk factors, derived from longitudinal studies of healthy people at baseline,
have been postulated to be related to CVD. The most important modifiable risk factors are
elevated serum TC, high low-density lipoprotein cholesterol (LDL-C), low HDL-C, high
blood pressure, smoking, lack of exercise, diabetes and glucose intolerance, central obesity
and atherogenic diet.

A global case-control study of risk factors for acute myocardial infarction in 52
countries (INTERHEART study) found that among the nine risk factors studied, cigarette
smoking and abnormal lipids were of particular importance [19].

Based on the generally accepted view, CVD is primarily an environmental, rather than
a genetic disorder. However, non-modifiable risk factors, such as age (> 55 years in men, > 65
years in women), male sex and family history of premature CHD are also considered.

The quantitative relationship between the listed risk factors and CHD risk has been
elucidated by the Framingham Heart Study and other studies [20]. Various scoring systems
are available, e.g. Framingham Risk Score, European Risk Score, Sheffield Tables. The
Framingham database is generally accepted and has been widely used [21].

Total cholesterol was positively associated with IHD mortality [22]. It has been
demonstrated on the US population-based sample, the Framingham Heart Study, that the
corresponding multivariable-adjusted attributable risk percent for CHD associated with
elevated TC (> or = 200 mg/dL= 5.172 mmol/L) was 27% in men and 34% in women [23].

Low-density lipoprotein cholesterol typically makes up 60-70 percent of total serum
cholesterol. It contains a single apolipoprotein (Apo), namely ApoB-100 (ApoB). Low-
density lipoprotein cholesterol is the major atherogenic lipoprotein. High low-density
lipoprotein cholesterol level is a superior predictor of CHD risk [24]. Reducing the
concentration of these particles is the primary target for CHD prevention according to the
latest guidelines from the National Cholesterol Educational Program / Adult Treatment Panel

I1I (NCEP/ATP III) [25].



Many individuals who have CHD do not have substantially elevated LDL-C but have
derangement of other lipid fractions, most commonly low levels of HDL-C [26]. High-density
lipoprotein cholesterol makes up 20-30% of the total serum cholesterol. The major
apolipoproteins of HDL-C are ApoA-I and ApoA-II. The relationship between HDL-C and
cardiovascular risk appears to be linear, continuous, negative and independent of other risk
factors such as blood pressure, smoking and body mass index (BMI). Treatments that increase
HDL-C levels have been shown to be effective in reducing incidence of CVD both in primary
and secondary prevention settings [27].

Evidence is conflicting regarding the performance of apolipoproteins vs. traditional
lipids for predicting CHD risk. A large population-based cohort study demonstrated that the
overall performance of ApoB/ApoA-I ratio for prediction of CHD was comparable with that
of traditional lipid ratios, but did not offer incremental utility over TCHDL-C ratio [28].
However, another epidemiologic study suggested that instead of measuring the cholesterol in
LDL or HDL, measuring their respective apolipoproteins, ApoB-100 and ApoA-I, may
improve CHD risk assessment and in some observational and interventional studies, ratios of
lipids and/or apolipoproteins have been better predictors of CHD risk than levels of any other
lipid fraction [26]. These results were confirmed in a cohort of postmenopausal women [29].
In the US population, apolipoprotein measurements significantly predicted CHD death,
independently of conventional lipids and other CVD risk factors (smoking, dyslipidaemia,
hypertension, obesity, diabetes and C-reactive protein). Furthermore, the predictive ability of
ApoB alone to detect CHD death was better than any of the routine clinical lipid
measurements [30]. The ApoB/ApoA-I ratio is a measure of imbalance between atherogenic
and anti-atherogenic lipoproteins. Current opinion is that ApoA-I, ApoB values and the
ApoB/ApoA-1 ratio may be used as estimates of cardiovascular risk or as treatment goals in
patients undergoing treatment for hyperlipidaemia [31-33]. Based on results from the
Apolipoprotein-related MOrtality RISk (AMORIS) [34] and INTERHEART studies [19],
ApoB/ApoA-I values above 0.9 in men and 0.8 in women indicate a high risk of myocardial
infarction.

The role of TG in CHD risk assessment has long been debated [35-37]. Some authors
suggest that lipid assessment in vascular disease can be simplified by measurement of either
TC and HDL-C levels or apolipoproteins without regard to TG [38]. Although updated meta-
analyses have suggested that TG are an independent risk factor for CHD, a consensus has
emerged that TG more appropriately represent a biomarker of CHD risk rather than an

independent risk factor [39]. Nevertheless, recent epidemiology attests that
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hypertriglyceridemia may be a causal risk factor for CVD and 15% reduction in TG in high
risk individuals could translate into a further 15% reduction in coronary events [40].
Triglycerides may considerably improve prediction of CVD events in women. Indeed, special
aspects of coronary risk in women include the stronger role of diabetes, hypertriglyceridemia
and HDL-C [41]. The most likely candidates for atherogenic triglyceride-rich lipoproteins are
remnant lipoproteins [42]. These lipoproteins include small very low-density lipoproteins
(VLDL-C) and intermediate-density lipoproteins (IDL-C). Their elevations emerged as a
strong predictor of coronary atherosclerosis and CHD [43-47].

Risk assessment that takes into account the entire lipid profile will identify more high-
risk individuals. However, measurements of ApoA-I, ApoB and remnant lipoproteins is not
recommended for routine risk assessment in NCEP /ATP III [25]. Only TC, LDL-C, HDL-C
and TG have been recommended for assessing CHD risk in routine clinical practice.

Twenty eight per cent of CHD events in men and 29% in women were attributable to
blood pressure levels that exceeded high normal (> or = 130/85 mmHg) in the Framingham
Heart Study [23].

Physical activity can improve several metabolic risk factors associated with CVD and
is associated with a lower risk of CVD mortality [48, 49].

In fact, diet contributes to the development of atherosclerosis, the underlying cause for
CVD. Diet affects blood lipid levels, blood glucose levels, body weight and blood pressure.
Nutrient-dense foods including fruits and vegetables, whole grains, low-fat dairy, lean protein
foods including fish and seafood, and vegetable oils are considered beneficial for blood lipids
and other CVD risk factors. Consumption of energy-dense diets is related to the high
prevalence of dyslipidaemia. Foods and nutrients to limit include solid fats (saturated fatty
acids (SFAs), trans-fatty acids), added sugars, refined grains and sodium [50]. During the past
several decades, reduction in fat intake has been the main focus of national dietary
recommendations to decrease risk of CHD. Types of fat consumed have, however, a more
important role in determining the risk of CHD than the total amount of fat in the diet [51]. A
follow-up study in which data from 11 American and European cohort studies were pooled
together, found that replacing SFAs with PUFAs rather than monounsaturated fatty acids
(MUFASs) or carbohydrates prevents CHD over a wide range of intakes [52].

Higher-than-optimum blood glucose is a leading cause of CVD mortality in most
world regions [53]. Fasting hyperglycemia is an independent risk factor for CVD [54].

Central obesity significantly and independently contributes to cardiovascular outcomes

and to residual risk after accounting for the Framingham equations [55]. Many studies support
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the evidence that obesity is strongly related to CVD [56-61]. A study of 91,246 ambulant
patients in 27 European countries demonstrated that abdominal obesity impacted similarly on
the frequency of diabetes across Europe, despite regional differences in cardiovascular risk
factors and CVD rates. Increasing abdominal obesity may offset future declines in CVD, even
where CVD rates are lower [62].

Through complex endocrine pathways, individuals with obesity, have a propensity to
develop insulin resistance [63], a key abnormality associated with an atherogenic,
prothrombotic and inflammatory profile which has been named metabolic syndrome (MetS)
[64, 65]. The metabolic syndrome is a cluster of risk factors for CVD and type 2 diabetes
mellitus, which occur together more often than by chance alone. Several major organizations
have made an attempt to unify MetS criteria [66]. Abdominal obesity, increased TG level, low
HDL-C, hypertension and elevated glucose concentration are generally included in this cluster
[67].

The ability of insulin to stimulate glucose uptake varies more than six-fold in
apparently healthy individuals [68]. The Homeostasis model assessment is used to yield an
estimate of insulin sensitivity and B-cell function from fasting plasma insulin and glucose
concentrations. The original equations (by Matthews et al.) are widely used clinical and
epidemiological tool and simplify to: Homeostasis Model Assessment of Insulin Resistance
index (HOMA1-IR index) = fasting plasma insulin concentration (mU/I) X fasting plasma
glucose (mmol/1))/22.5 and HOMAI-%B = 20 x fasting plasma insulin concentration
(mU/1))/fasting plasma glucose (mmol/l) — 3.5 for insulin resistance and B-cell function
respectively [69]. Reported values for the definition of insulin resistance (the top 25% of the
distribution in non-diabetic subjects) vary widely [70]. Low HOMA-IR values indicate high
insulin sensitivity, whereas high HOMA-IR values indicate low insulin sensitivity (insulin

resistance).

1.4  Marine diet: aspects in relation to cardiovascular risk in Arctic indigenous
populations

Favorable lipid profile and low mortality from IHD has been reported among indigenous
circumpolar populations, when compared to non-indigenous populations.

In the late 1970s, epidemiological studies by Bang and Dyerberg [71-75] showed that
Greenland Inuit had a lower risk of CVD compared to the Danish population due to low
intake of SFAs and high intake of n-3 PUFAs, derived from fish, seal and whale (PUFAs /

SFAs ratio was 0.84 in Inuit and 0.24 in Danes). The intake of proteins in Inuit was almost



double compared to Danes, compensated for by a reduction in carbohydrate. Inuit were
reported to have decreased serum concentrations of TC, TG, LDL-C and VLDL-C and men
also had increased levels of HDL-C [71-76].

In the early 90s, a health survey conducted in the Inuit of Nunavik in Quebec, Canada,
demonstrated that mean consumption of traditional food of marine origin (mattak (white
whale skin), red char (arctic char), ringed seal meat, lake trout, lake whitefish and etc.) was
131 g/day, investigated by 24-h dietary recall in the total group and 163 g/day, investigated by
food frequency questionnaire (FFQ) in women. The n-3 fatty acid concentrations, expressed
as the percentage of total fatty acids in plasma phosphlipids, were positively associated with
HDL-C concentrations and inversely associated with TG concentrations and the ratio of total
to HDL cholesterol. In contrast, concentrations of TC, LDL-C and plasma glucose increased
as n-3 fatty acid concentrations increased [77]. During the period 1992-1996, the age-
standardized mortality rate for IHD was lower among Inuit (66.3/100,000) than among the
non-indigenous Quebec population (140.2/100,000) [78]. In the early 90s, a similar study was
conducted among the Inuit of Greenland. The intake of marine food was estimated to be 22%
of the total energy and distributed as 100 g/day of seal, 64 g/day of fish, 44 g/day of whale and
17 g/day of sea-birds. A diet rich in marine oils was positively associated with serum HDL-C
and blood glucose and inversely with VLDL-C and TG among this population [79].

The diet of Alaska Natives, including Inuit, American Indians and Aleuts traditionally
consisted of foods rich in n-3 PUFAs [80]. The mean daily intake of fish and shellfish for
Alaska Natives was 109 g in 1987-1988 when the national intake was 17 g. An autopsy study
by McLaughlin et al. (1989-1993) in a sample of Alaska Native and non-Native subjects
indicated that Alaska Natives had less advanced atherosclerosis in coronary arteries, along
with higher proportions of n-3 PUFAs and lower proportions of n-6 PUFA in adipose tissue,
than did non-Natives. The significant positive association was observed between blood HDL-

C and long-chain n-3 adipose tissue triglyceride fatty acid in Alaska Natives [81].

1.5  Fish consumption in the Russian Federation and Europe
Based on long-term research and observation, fish consumption is considered to be a healthy
dietary pattern. Furthermore, its preventive effect on the development and progression of
CVD has been demonstrated by many studies [82-86]. The main effect was attributed to long-
chain n-3 PUFAs, ecosapentanoic acid (EPA) and docosahexanoic acid (DHA).

The World Health Organization recommends regular fish consumption, 1 to 2 servings

per week. Each serving should provide the equivalent of 200 to 500 mg of EPA and DHA



[87], and cardioprotective benefits have been observed with daily consumption of as little 25
to 57 g of fish high in omega-3 fatty acids (salmon, trout, mackerel, herring, sardines,
anchovies) [88]. Indeed, in general, fish consumption levels are often below dietary advice
[89].

Russia experienced several economic crises after dissolution of the Soviet Union in
1991 [12]. Fish consumption in the Russian Federation dropped dramatically during the
period of post Soviet reforms. According to Rosstat in 1994-2000 it was approximately 9-10
kg per capita per year, which was half that of Soviet times [90]. Data on fish and fish products
consumption among the population of the Russian Fderation from 1970 up to 2010, provided

by Rosstat [91], is presented in Table 1.

Table 1 Fish and fish products consumption * (per capita a year; kg)

1970 1980 1990 1995 2000 2005 2006 2007 2008 2009 2010

Fish and

fish products 186 225 204 95 104 126 13.1 139 146 150 155

consumption

* Rosstat : Russian statistical annual - 2011 year.

The average fish consumption in Europe was estimated to be approximately 21 kg (live
weight equivalent per capita) in 2005 based on fish supplies report [92].

In the general population, 250 mg of EPA and DHA per day appears sufficient for
primary prevention of risk of coronary death. This corresponds to one 6-0z (170g) serving (or
2 medium size servings) per week of wild salmon (approx. 1774 EPA+DHA mg per 6-oz
serving). For individuals with THD, intake of 500-1000 mg per day appears reasonable for
secondary prevention of risk of coronary death [93]. The content of n-3 PUFA in seafood
varies considerably in relation to location and season of capture (mackerel 1.8-5.3 g/ n-3
PUFA /100 g, herring 1.2-3.1 g/n-3 PUFA /100 g, salmon 1.0-2.0 g/n-3 PUFA /100 g, trout
0.5-1.6 g / n-3 PUFA / 100 g) [94]. For freshwater mixed whitefish species (family:
Salmonidae, subfamily: Coregoninae), between 1 and 1.5 g of EPA+DHA per 100 g raw fish
tissue were reported [95].

Throughout Europe, substantial geographic variation exists in total fish intake, fish
sub-groups and the number of types consumed. In women, the greatest intake of very fatty

fish (fat 14 g or more per 100 g: herring, kippers, mackerel) was in the coastal areas of



northern Europe (Denmark ~ 11 g/d, Sweden and Norway =~ 7 g/d and in Germany ~ 3-7 gd).
Lean fish consumption in men and women was greatest in Spain (50 g/d) and Greece (28 g/d)
and lowest in the Germany and Holland. Overall, the seven fish consumed most commonly,
representing 70% of intake of the whole cohort, were cod (18.7%), herring (12.8%), salmon
(11.0%), hake / burbot (9.9%), tuna (8.4%), mackerel (5.7%) and trout (3.6%) [89].

Mean of whole fish, fish products, crustaceans / mollusks, roe- and roe product
consumption in Norway as estimated by the EPIC (European Prospective Investigation into

Cancer and Nutrition study) was found to be very high (92 g/day) [96].

1.6 Determinants of fish consumption

Fish consumption frequency is determined by many factors [97]. A study in Belgium
demonstrated that fish consumption frequency in compliance with health recommendations
was higher among women and increased with increasing age, while the presence of children
in the household was associated with lower fish consumption. Also, the lowest income class
had the lowest fish consumption frequency. Higher education resulted in a higher intention to
eat fish, but had no effect on the consumption frequency itself [98].

Interest in healthy eating also positively influences fish consumption frequency [97].

In the Norwegian Women and Cancer Study (NOWAC) [99], it was also concluded
that dietary habits differed with age. The oldest women reported higher consumption of fish,
fish products and shellfish. Median for the youngest age group (45-49 years) was 70 g/day
and for the oldest group (65-69 years) was 81 g/day. Practicing a healthy lifestyle and having
a higher socio-economic status were associated with reporting a healthier diet [100].

Fish consumption had a positive linear association with the consumption of some other
healthy foods, such as vegetables, fruits, berries, and oil both in the general population of
Finland and in a population with high fish consumption. The consumption of red meat and
sausages had a tendency to decrease across fish consumption tertiles but the associations were

inconsistent in the study populations [101].

1.7  Fish consumption and CVD, biological effects of PUFAS

Currently, “the global epidemic” of CVD is one of the major public health concerns. The
studies on diet and CVD risk factors in indigenous populations confirmed that seafood rich in
n-3 PUFAs and antioxidant constituents, is favorably related to CVD risk factors and inspired
extensive research into the effects of fish and n-3 fatty acid consumption on CVD outcomes

of Western populations [102]. The results were summarized and critically reviewed [83, 86,



88, 93, 103-110]. Studies with different designs (observation, randomized clinical trials and
experimental studies), each having complementary strengths and limitations, provide strong
concordant evidence that modest consumption of fish or fish oil substantially reduces the risk
of CHD death and sudden cardiac death [105].

Fish is also a good source for proteins, vitamins D, A, B, minerals (calcium,
phosphorus and iron) and trace elements (selenium, iodine and zinc).

Omega-3 PUFAs include alpha — linolenic acid (18:3, n—3; ALA) and the longer chain
acids, EPA (20:5, n—3) and DHA (22:6, n—3). These three polyunsaturates have 3, 5, or 6
double bonds in a carbon chain of 18, 20, or 22 carbon atoms respectively. They are essential
fatty acids, meaning that they cannot be synthesized by the human body. In the “western diet”
the main dietary sources of ALA are nuts, seeds and vegetable oils. As marine mammals are
not a part of the “western diet”, fatty fish is the main concentrated dietary source of EPA and
DHA.

Possible biological effects of n-3 PUFAs consumption include antiarrhytmic properties
[111-114], decreased blood pressure [115-117], decreased platelet aggregation [118-120],
inhibition of new plaque development [121], reduced expression of adhesion molecules [122],
improvement in endothelial function [123], plaque stabilization [124], reduced inflammatory
response and immunomodulation [125-129]. The main effect of n-3 PUFAs on blood lipid
profile was shown to be lowering of TG [130]. The n-3 PUFAs have also been demonstrated
to reduce atherogenic remnant lipoproteins (VLDL-C and IDL-C) [131, 132]. Most evidence
suggests that their consumption leads to down-regulation of synthesis and secretion of VLDL
particles and accelerated TG removal from VLDL and chylomicrons through upregulation of
lipoprotein lipase [133].

A systematic review of intervention studies demonstrated that effects of omega-3 fatty
acids on ApoA-I levels were generally heterogeneous, but small. Little consistency in the
effect of omega-3 fatty acids on ApoB levels was reported [134].

A lower EPA+DHA content was shown to be associated with lower HDL-C and higher
LDL-C and TG concentrations [135].

Omega-3 fatty acids increase the size of lipid particles and make them less atherogenic
[136].

Omega-3 polyunsaturated fatty acid intake was related to a protective HDL subspecies
profiles and a trend towards larger particles [137, 138] independent of genetic and shared
environmental factors in monozygotic twins [139]. Omega-3 polyunsaturated fatty acid

supplementation has been reported to cause a shift in the distribution of HDL-C by selectively
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increasing larger HDL2 subspecies [140, 141]. The mechanism for the increased LDL-C
levels upon omega-3 supplementation could be related to higer conversion of VLDL particles

into LDL [133].

1.8  Diet and lifestyle transition in Arctic Indigenous peoples and health outcomes

The current belief that the circumpolar indigenous people are protected from CVD is seriously
questioned by the results of many recent studies. Increasing use of processed food high in
starch, fat and sugar and decreasing physical activity lead to an increase in chronic diseases,
such as diabetes and CVD among indigenous populations [142-144].

In recent years, the prevalence of CVD risk factors among native Arctic people has
been increasing [145]. In Canada, indigenous people have an increased prevalence of CVD
compared with other Canadians [146]. Hospitalisations for IHD have doubled in the native
population despite declining rates in the general population of Ontario, Canada [147].
Increased admission to hospital for IHD among native population in the other community,
Sandy Lake and extremely high rates of obesity were identified [148]. Another study reported
that 60% of women and 35% of men among First Nations People living in the Manitoba
community were at increased CVD risk because of low ApoA-I level [149]. In 2004, the
cohort study of Inuit from Nunavik, Quebec estimated that 19% of individuals had a disease
of the circulatory system. The major modifiable CVD risk factors were smoking (84%),
obesity (49%) and elevated blood pressure (18%). Prevalence of CVD risk factors was
globally higher among women. However, 88% of men and 99.5% of women were in the
lowest Framingham risk score (0-1) [150]. The encouraging lipid profile with high HDL-C
and low TG was observed in this population again 12 years later [77, 150].

A recent study of the Alaskan indigenous population showed that the prevalence of
low HDL-C and high LDL-C was higher than among the US population with an overall
prevalence of high cholesterol among Alaskan participants of 40%. It was concluded that
most Alaskan Natives are now more sedentary and have transitioned to a mixed traditional

and Western diet, thus the high prevalence of dyslipidemia is likely to continue [151].

1.9  Obesity, metabolic syndrome and co-morbidities (CVD and diabetes mellitus) in
Russia and Arctic Aboriginal population, gender aspects

The World Health Organization currently recognizes obesity as a “global epidemic”, because

of the dramatic increase worldwide: obesity has more than doubled since 1980 and more than

11



one in ten of the world’s adult population is obese [152]. Obesity is associated with severe
chronic ailments, including diabetes mellitus, CVD and hypertension [64, 153, 154].

Obesity affects all nations, including ethnic minorities [155-157]. Accumulation of fat
tissue generally is related to imbalance between caloric intake and energy expenditure [158],
as well as genetic predisposition [159]. The lack of physical activity and the adoption of poor
nutritional habits lead to rapid weight gain in Indigenous peoples; they are believed to be at
higher risk, because they experience nutrition transition and lifestyle changes to a greater
extent due to integration within the majority populations of their countries in the last decades
[142, 160].

Currently, some population based studies showed that obesity and MetS are increasing
more rapidly among the female population (including middle aged and young individuals)
compared to the male population. In the United States, a greater age-adjusted increase in the
prevalence of the MetS was observed in women compared to men. Women aged < 40 years
had a 76% relative increase of prevalence of the MetS compared with a non significant
increase of 5% in men of the same age group. Generally, MetS now affects approximately
30% of the adult population in the United States [161].

The World Health Organization statistics demonstrate a higher prevalence of obesity in
women than in men in the Russian Federation in 1979-1985 [162]. In 2008, age-standardized
estimate of obesity in women was 29.8% (25.8-33.9%) compared to 18.4% (15.1-21.8%) in
men [163]. The mean BMI among Russian women increased from approximately 26 kg/m’ to
28 kg/m* from 2000 to 2008. The prevalence of raised blood pressure (> 140 mmHg, > 90
mmHg, age-standardized estimate) was 37.2% (29.0-45.8%) in men and 31.8% (24.1-39.7%)
in women [164]. In 2008, age-standardized estimate of mean systolic blood pressure (SBP) in
women was 128.5 mmHg (123.1-134.0 mmHg) and in men 132.2 mmHg (127.6-137.0
mmHg) [164]. As of 1* of January 2008, 2,834 million patients with diabetes mellitus were
registered in Russia (282,501 with type 1 diabetes and 2,551,115 with type 2 diabetes). The
true prevalence of diabetes in the Russian Federation is unknown [165]. More representative
data obtained in epidemiological studies conducted by the staff of the Endocrinological
Research Centre in various Regions of Russia in the past 5 years has demonstrated that the
number of patients with diabetes in this country was most likely 3 to 4 times higher than the
official rate, being approximately 8 million people, or 5.5% of Russia’s total population [166].

Indeed, the epidemiological studies on obesity, cardiometabolic risk factors and
prevalence of diabetes in the Russian Federation are limited. The World Health Organization

MONICA project among residents of Moscow and Novosibirsk carried out between mid-80s

12



and mid-90s demonstrated that prevalence of obesity declined by 50% in the early 1990s in
both residences, apparently due to extreme social and economic transitions that occurred in
Russia during this period [167]. Next, The Russian Longitudinal Monitoring Survey (RLMS)
reported that obesity (BMI > 30 kg/mz) rates among adults (age 18 and over, the average age
of the sample not shown) increased dramatically for both genders over the 10 year period
from 1994 to 2004 from 27.8% to 36.6% in women and from 9.5% to 16.3% in men. The
average individual weight has increased from 69.9 kg to 72.2 kg in females and from 74.8 kg
to 76.6 kg in males. The peak of female's BMI was at 63 years of age. Dietary fat and protein
consumption was associated with increased BMI while education was associated with
decreased BMI in women [15]. The World Health Organization conducted study from 2002
reported a relatively low percentage of obese women: 20.7% in Arkhangelsk and 18.7% in
Murmansk [168]. Another population study on CVD risk factors, initiated by the University
of Tromse and conducted in Arkhangelsk in 2000, found 20.8% of women with BMI > 30
kg/m” and 18.1% of women with waist circumference (WC) > 88 cm. However, 50-59 year
old and 60-69 year old women had a significantly higher proportion of increased BMI (35.9%
and 33.3% respectively) and WC (31.0% and 33.3% respectively) [169]. The higher
percentage (43.7%) of females aged 21 years and older with obesity and adiposity in
Arkhangelsk was reported by another research group [170].

Only few studies on obesity and associated risks were performed on Indigenous
peoples of the Russian Federation. The study on the Indigenous Siberian population - Yakut -
reported rising rates of obesity among the Indigenous Siberian population. Again, mean value
for BMI was higher (25.2 kg/m?, mean age 40.8 years) in women than in men (23.7 kg/m’,
mean age 42.6 years). Interestingly, relatively low mean fasting glucose concentrations were
documented among Yakut women (4.5 mmol/L) and men (4.4 mmol/L) [171]. Average WC
was found to be 78.4 cm in Yakut women and 82.2 cm in Yakut men [172]. A more extended
study on Evenki, Ket, Buriat and Yakut (different cross-sectional studies published between
1991 and 2003 were pooled together and analyzed) indicated that obesity had emerged as an
important health issue among indigenous Siberians [173]. This issue was especially important
for women, whose levels of obesity are nearly double those of men (12% vs. 7%). Age
appeared to be an essential factor in the development of obesity, although there were sex
differences in the development of excess body fat with age. Snodgrass J. and colleagues found
that Yakut women (13%) had a considerably lower prevalence of obesity than North
American circumpolar populations, including Alaska Natives (31%) [174], Yukon (17%)
[142] and Inuit (22-30%) [142, 175, 176]. To the best of our knowledge, no systematic studies
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on obesity in relation to other cardiometabolic risk markers in Indigenous Arctic population of
Nenets have been performed to date.

Indigenous women often had higher prevalence of obesity when compared to men
[150].

The cross-sectional International Polar Year Inuit Health Survey for adults 2007-2008
showed that 24.2% women were overweight, 41.6% were obese, 59.8% had an at-risk WC,
23.6% had elevated TG level and 19.3% had at-risk waist with high TG [177].

When American Indian and Alaska Native populations were studied, overall, 32.4% of
the population were overweight, 47.1% were obese [178].

The prevalence of diabetes and impaired glucose tolerance has been extensively
investigated in the circumpolar Inuit population and is considered high [179, 180]. Seven per
cent of the United States, 5% of Canadian populations and between 8% and 48% of Canada's
aboriginal, Inuit and Native Indian populations have been diagnosed with diabetes [181].

Central fat deposition pattern and obesity are observed more often among the Inuit,
especially Inuit women, compared to Caucasian populations, but the obesity observed among
the Inuit was not associated with the same degree of metabolic disturbance as in general Euro-
Canadian and Danish populations [175, 182-184]. From this evidence the theory that obesity-
associated risks of diabetes mellitus and CVD in Arctic Indigenous Peoples might be less,
compared to Caucasian counterparts was raised. One study demonstrated that glucose and
insulin levels showed no significant change in Inuit when different categories of obesity were
compared. The authors speculated that there was a special type of insulin resistance in Inuit
[182]. Several studies were consistent in observing that at each level of BMI or WC, the Inuit
had lower levels of TG and higher levels of HDL-C [182], lower blood pressure and lipid
levels than in Euro-Canadians [183]. In addition, they had lower levels of 2-hour glucose and
insulin, blood pressure, TG and higher levels of HDL-C than in the Danish participants [175]
and lower levels of fasting insulin and fasting glucose than in Cree individuals [184]. The
unique diet and lifestyle of cold climate environments, genetics and/or other factors were
suggested as contributing to differences in the impact of abdominal obesity on
cardiometabolic risks. However, the evidence is sparse and underlying mechanisms are

incompletely understood and need to be addressed by further research.
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1.10 Nenets people

There are 160 different ethnic groups residing in the Russian Federation. Forty of them are so-
called “small numbered indigenous people of the North, Siberia and Far East”. The population
of these ethnic groups is 50,000 people or less and they are therefore under special protection
by the State. The Nenets are one of the large population groups (44,000 people). Currently,
the Nenets population is widely spread from northwestern Siberia to the northeastern
European part of the Russian Federation. The population is quite isolated, has its own
language, relies on natural resources and has strong food and cultural traditions. The
traditional economy of the Nenets was based mainly on herding, breeding reindeer, fishing
and hunting. Those who live in the Arkhangelsk region (n=7754) [185] are settled
permanently in small reserved communities in the NAO, close to the Arctic Circle. During
recent decades, the life-style of the Nenets people has been changing dramatically. In 1926-
1927, 91.6% of the Nenets population of “Bolshezemelskaya” tundra in the NAO and the
Komi republic were nomadic peoples however, by 1992 only approximately 5.1% of the
population in NAO (332 individuals) were nomadic [186].

There are many similarities between indigenous inhabitants of circumpolar area of
different countries. They were traditionally nomadic peoples whose culture and lifestyle were
founded on hunting and gathering foods from the local environment, primarily land and
marine mammals. Lifestyle changes within the last century have brought about a rapid
nutrition transition, characterised by decreasing consumption of traditional diets and an
associated increase in the consumption of processed, shop-bought foods. These changes may
be attributed to a multitude of factors, such as acculturation, overall food access and

availability, food insecurity and climate change.
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2 Aims

The general aim of this PhD thesis was to study fish consumption and cardiometabolic risk
factors among the circumpolar population of the rural NAO in comparison with the urban

population of Arkhangelsk County.

The specific aims were:

a. To investigate and compare fish consumption among adult residents of urban
(Arkhangelsk city) and the rural NAO regions of Arkhangelsk County, based on a
food frequency questionnaire (paper I).

b. To describe and compare socio-economic factors between these two communities and
their influence on fish intake (paper I).

c. To determine and compare serum lipid profile (total cholesterol, high-density
lipoprotein, low-density lipoprotein, triglyceride, apolipoprotein A-I, apolipoprotein
B, apolipoprotein B / apolipoprotein A-I ratio) in adult populations from the rural
NAO and urban Arkhangelsk city (paper II).

d. To investigate the effects of fish consumption on the predictor of cardiovascular
events - apolipoprotein B /apolipoprotein A-I ratio in these populations (paper II).

e. To study the obesity pattern, the levels of fasting glucose, insulin and Homeostasis
Model Assessment of Insulin Resistance index with emphasis on gender and ethnicity
in women from the indigenous Nenets settlement compared to their non-indigenous
urban counterparts (paper III).

f. To address the question of whether the obesity is related differently to cardiometabolic

risk factors in women from these two communities (paper III).
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3 Material and methods

3.1  Project collaborators and ethics approval

The study was approved by the Ethical Committee at the Northern State Medical University,
Arkhangelsk. Written consent was obtained from each participant. The project was performed
in a collaboration with the Norwegian Institute of Food, Fisheries and Aquaculture Research
(Nofima), Tromsg, the Institute of Community Medicine, University of Tromseg and the
Institute of Environmental Physiology, Ural Branch, the Russian Academy of Sciences,

Arkhangelsk.

3.2  Design

In this thesis only cross-sectional design was applied. Data was collected among volunteers
recruited from urban Russian and rural Nenets communities located in the North-West of
Russia. Two communities, Arkhangelsk city and the settlement in the rural NAO (Nelmin-
Nos) that consisted largely of indigenous Arctic population Nenets were chosen for data

collection. The characteristics of the communities are described in section 3.3 below.

3.3  Characteristics of study populations and communities

Arkhangelsk city is the urban administrative centre with a population of 348,740
(predominantly ethnic Russians) in 2008 [16]. Arkhangelsk County has administrative
jurisdiction over the NAO. In 2008, the mean age of the urban population of the Arkhangelsk
region was 34.7 years for men and 39.9 years for women, while the average age in NAO was
32.2 years for men and 35.7 years for women [16]. The Nenets Autonomous Area/ Okrug is
situated in the far Northeast of the European part of Russia, almost all of the territory is
located within the polar circle. The NAO’s total area is 176,700 km”. The NAO territory may
be regarded as sub-arctic and arctic tundra. The area is unique as it is the only example of flat
tundra in Europe with natural, virginal landscape and natural complexes. The territory extends
from North to South for 300-400 km and from West to East for nearly 1000 km from the Cape
of Kanin Nose to the Urals mountain ridge. The largest river is the Pechora river; it flows
north into the Arctic Ocean on the west side of the Ural Mountains. The total number of
people in NAO was 42,019 in the same year [16]: 62% - Russians, 19% - Nenets, 11% -

Komi, 3% - Ukrainians, 1% - Byelorussians, 4% - others.
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The unique ingenious population of NAO is the Nenets People. The first historical
document, in which the Nenets were mentioned, was written in the XI century.
Anthropological data suggest that the first peoples in the area settled in the Paleolithic era, the
eighth century B.C..

Nenets means “man”. The older and more widespread name for the Nenets is Yurak-
Samoyeds, or simply Yuraks.

Anthropologically, the Nenets are representatives of the Uralic race. The Nenets
languages are classified as members of the Uralic language family, making them distantly
related to some European national languages — namely Finnish, Estonian, and Hungarian. The
language has two very distinct dialects (tundra and forest). The written Nenets tundra
language was established in the 1930s. The Nenets have both Mongoloid and European
characteristics. The eastern Nenets display more Mongoloid characteristics. The Nenets of the
Arkhangelsk region exhibit somewhat stronger European characteristics.

Currently, the population is partly genetically mixed with other ethnicities (in the
Arkhagelsk region mostly with Komi and Russians).

There are forty five rural settlements in NAO. The most prominent are Nes (Kanin
Pensinula), Indiga, Nelmin-Nos, Varandey (Malozemelskajya tundra), Krasnoe, Karataika,
Khorey-ver (Bolshezemelskajya tundra), Bugrino (Kolguev Island). The settlements are small
in terms of inhabitants, the percentage of the Nenets residing in these settlements varies. The
villages are widely spread across NAO and barely accessible.

The indigenous village of Nelmin-Nos, where samples were collected, is located

within the Arctic Circle in the rural NAO (figure 1).
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In 2008, the total population of the village aged 18 years or older was 580 people (282 women
and 298 men). Nenets people constituted 93% of the adult population. The place for field
work was chosen because the settlement of Nelmin-Nos is the most monoethnical in the
region, stable and relatively large. The small local medical station was available for the
project work and for accommodation. We assumed that the population habitually consumed
fish, because the settlement is located on the banks of the Pechora river, approx. 70 km south
of the Barents Sea. Additionally, a large freshwater lake “Golodnaya Guba” suitable for
fishing is located nearby. Winter was selected as the best time for field work. First of all, the
frozen biological samples could be stored and transported under more favourable conditions.
Secondly, in winter, when the ice became solid, it was possible to reach the village from
Naryan-Mar via the Pechora river using tracked vehicles which permitted the transport of
large amounts of medical equipment. We also wished to study a reasonably isolated
population. The indigenous village Nelmin-Nos is located approx. 60 km from Naryan-Mar
which is a 3h journey from Naryan-Mar, the administrative center of NAO. The majority of

the population have studied Russian at boarding schools and currently all of the population
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speaks Russian. Hence the questionnaires were written in Russian only. Use of the Nenets
language is declining amongst the younger generation.

The traditional economy of the Nenets was based mainly on herding, breeding
reindeer, fishing, tundra and marine hunting. The Nenets people's traditional diet was low in
carbohydrates and high in proteins and fats. Main sources are caribou meats and fish [186].
The area of reindeer pastures accounts for approx. 72% of the NAO territory.

People in the village of Nelmin-Nos live in wooden houses built during the Soviet
period with no piped water supply. Drinking water is obtained from river and is not readily
accessible. The village is located in a swampy area and during autumn and spring a high
ground water level is problematic. The majority of houses are old and in need of repair. The
village of Nelmin- Nos was founded in 1937 as a fixed center for the Nenets nomadic herding
enterprise. By the 1970s, the Nenets were forced to change their nomadic lifestyle for a more
sedentary lifestyle. Reindeer herding became paid labor as a part of the Soviet planned
economy. In 1940, a dairy farm was established in the village in addition to the herding
enterprise, this was a completely new activity. In the 1980s, Nelmin-Nos was one of the most
economically successful settlements in NAO. Since the fall of the Soviet Union, reindeer herd
size has been dramatically decreased. The transition to the market economy between 1990 and
2000 in NAO resulted in a high unemployment rate (40-50% of active Nenets population) and
substantial reduction (by 37%) of the reindeer herd and dairy cow breeding, hunting and
fishing. In general, between 1990 and 1999, a 40% reduction in the reindeer herd was
registered in Russia. From 2000, the State discontinued supply of and support for reindeer
meat production. The dramatic changes influenced negatively the economy and -
consequently - all aspects of life in the region. The village of Nelmin-Nos have not yet
through with economical crisis. Currently, the development enterprise “Vyucheisky” is not
profitable and the dairy farm no longer exists. An alternative to the “Vyucheisky” enterprise
has been the development of several small private herd breeding communities (“obchiny”)
comprised of families and individuals (altogether 41 individuals) of the village of Nelmin-
Nos. The reduction in reindeer stock by approx. 70% compared with the Soviet era was
registered in this area. The socio-economic conditions in the village of Nelmin-Nos were
studied in 1994 and monitored in 2007. In 1994, more than half of the respondents reported
that they had to spend their entire income on food vs. 32% in 2007. In 1994, 25% of residents
had difficulties in buying necessities compared to 13% in 2007 [187]. In addition to living in a
harsh climate, the Nenets often have poor socio-economic and housing conditions as well as

limited access to health services.
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Traditionally fishery in the North is one of the most important sources of life support
for indigenous peoples of the Far North. The Pechora basin from the fishery point of view is
the central water system in the European North with large stocks of salmon and whitefish
species, high in omega-3. The local whitefish species are unique and genetically pure. The
most valuable - Inconnu (Stenodus leucichthys nelm) - is listed in the “Russian Red Data
Book” (a state document established for documenting rare and endangered species of animals,
plants and fungi that exist within the territory of the Russian Federation and its continental
shelf and marine economic zone). The whitefish species are from the salmon family. The term
whitefish in this context should not be confused with lean marine fish species with white
flesh, such a cod (Gadus morhua). The Pechora basin whitefish species are a semianadromous
fish family, a biological group occupying an intermediate position between resident and
anadromous fish. They feed in the brackish waters of river deltas or in “sea-lakes”. To
reproduce, these fish travel to the lower courses of rivers, but usually do not move too far up
against the current. They spawn in fresh water. Semianadromous fish differ from anadromous
fish (Salmo salar) in that they do not live in water with oceanic salinity and usually do not
travel too far out to sea. Many species are commercially valuable. The largest shoal of
Atlantic salmon is Pechora salmon. The development of oil fields in the NAO increased
man’s impact on the local water ecosystems. Long-term observation by SevPINRO (1958-
1997) showed that until the 1960s the water reservoirs of the Pechora reaches were abundant
in whitefish owing to the well-developed lake and river system, high forage reserves in places
of habitation and that the ratio of whitefish to non-exploitable species was 80:20%. In the
1990s, the situation changed drastically and the ratio became 45:55%. The whitefish reserves
had drastically declined by 1997 [188].

Pollution, poor river reclamation and excessive exploitation of valuable fish resources
were the main underlying factors. There were eight fish farms (“kolhozy’) around this area as
well as the "Pechorsky fish plant" in Naryan-Mar during the Soviet era. Currently the
"Pechorsky fish plant" and many fish farms are closed. During the Soviet era the size of the
predatory fish population was under regulatory control. However, in the post-Soviet era these
regulations were repealed. In recent years the population of non-commercial lean freshwater
fish species, such as id (Russian name yaz, Leuciscus idus), roach (Russian name Soroga,
Rutilus rutilus), perch (Russian name okun, Perca flavescens) and Northen Pike (Russian
name schuka, Esox lucius) has substantially increased. The predatory fish eat small whitefish
thus preventing the valuable fish from growing to maturity. Previously, the predatory fish

spawned upstream and were never found in salt water. Currently, they spawn in places
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inhabited by whitefish places, along with whitefish, and are detected in salt water. No
systematic procedure aimed to maintain good ecological conditions, for example, clearing
grass from reservoirs or providing free passage for valuable fish, is conducted. Poachers are
also a problem. Every year the State announces quotas for recreational fishing. To catch fish

legally fishermen are required to obtain a license. The penalty for illegal fishing is a fine.

3.4  Sample size, sampling details

The entire sample consisted of 300 subjects between 18 and 77 years of age (54 males and
246 females). In total, 28 men (16.9%) and 138 women (83.1%) from Arkhangelsk city and
26 (19.4%) men and 108 (80.6%) from the village of Nelmin-Nos were enrolled.

Arctic indigenous people (Nenets) from rural NAO represented 88.9% of the entire
Nelmin-Nos subgroup. The Arkhangelsk city population consisted mainly of ethnic Russians.

Article 1 was based on the entire sample (n=300). The samples from Arkangelsk and
Nelmin-Nos were well-matched according to age- and gender- distribution.

The total number of participants in article 2 was 249. One hundred and thirty two men
and women from Arkhangelsk city, aged 21-70 and 117 men and women (87% - Nenets) from
the NAO, aged 18-69. Pregnant women, subjects taking cholesterol-lowering medications or
with a self-reported history of diabetes, CHD and stroke were excluded from the analysis. In
addition, four subjects from Arkhangelsk city and five subjects from the village of Nelmin-
Nos who had missing questionnaire data were also excluded. The rationale for excluding
subjects (34 individuals (20.5%) from the Arkhangelsk sample and 17 individuals (12.7%)
from the Nelmin-Nos sample) was to control for potential confounders. Age distribution in
males and females before and after exclusion by residence in comparison with official
statistical data is shown in Table 1 and Table 2 in article 2.

Article 3 is based on female samples only (n=240), 135 women aged 21-72 from
Arkhangelsk city and 105 women, aged 19-77 from the NAO (88.6% - Nenets). Pregnant
women and subjects with diabetes type I were excluded from the analysis.

It was not feasible to obtain access to the population registers of the Arkhangelsk
region because of legal restrictions. Hence, the study subjects were not selected randomly.

For recruitment purposes we chose some institutions in Arkhangelsk city where female
workers were predominant e.g. a scientific institute, library, retail outlets and the clothing
industry. Both verbal and written invitations to the health screening were used. In addition,
some enrollment was achieved through invitation letters distributed to mailboxes of block

housing in the vicinity of our research centre in Arkhangelsk.
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In Nelmin-Nos recruitment to the study was primarily through advertisement of the
health screening placed in various public areas (medical centre, shops, school, school canteen,
kindergarten, museum, public bath house) as well as through verbal invitation by local health
professionals. Similar to the strategy used in Arkhanglsk city, the sites for advertisements
were chosen on the basis of predominance of female workers.

The study in Arkhangelsk city was conducted between April 2008 and April 2009.
Field work in the village of Nelmin-Nos was performed in February 2009.

Screening consisted of the questionnaire survey, physical examination and blood

sampling.

3.5  Questionnaire survey
Diet, medical history and lifestyle information was collected via research staff-administered
or self-administered questionnaires (appendix I). The same questionnaire was applied for both
methods.

We used either face-to-face interview (60.2% for Arkhangelsk, 26.5% for Nelmin-
Nos) or self-administration of the questionnaire (39.8% for Arkhangelsk, 73.5% for Nelmin-
Nos). Trained research staff conducted the interviews and provided assistance to the
participants when needed. There were fewer face-to-face interviews vs. self-administrated

questionnaires in the Nelmin-Nos group.

3.6  Food frequency questionnaire, dietary variables
Data on fish consumption was not available for 13 subjects from the Arkhangelsk city sample
and for 16 subjects from Nelmin-Nos.

The questionnaire was developed on the basis of the NOWAC FFQ [189]. Some
modifications were made to the NOWAC questionnaire to adapt it to Russian conditions. The
FFQ included a detailed fish questionnaire designed to obtain information about seasonal
variations in fish consumption, frequency of consumption of different fish species and portion
sizes for fried and boiled fish.

The questions on fish consumption had formerly been validated in the NOWAC study
[190]. However, the questionnaire was not validated for men and for the population groups
studied. For this present survey, a pilot study was performed in order to evaluate the questions
and the time load and some improvements were made. The final, 11-page version consisted of

several sections, including personal information, social background, FFQ, etc. (appendix I).
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The whitefish species from the salmon family are presented in Table 2. These are

native to the Pechora river and commonly eaten by participants from Nelmin-Nos.

Table 2 Latin, English and Russian names for whitefish

Latin English Russian
Coregonus lavaretus Siberian whitefish Sig
Coregonus peled Syrok Pelyad
Coregonus nasus Broad whitefish Chir
Stenodus leucichthys nelma Inconnu Nelma

Fish categories were defined according to fat content, less than 4% for lean fish (cod,
haddock, saithe, wolfish, flounder and redfish) and more than 4% for oily fish (salmon, trout,
mackerel, herring, pink salmon, whitefish) [95, 186, 191-193]. Questions related to portion
size were asked for boiled and fried cod, haddock and saithe separately. Portion sizes were
defined in number of units (one slice (150 gram), one and a half slices (225 gram), two slices
(300 gram), threet+ slices (450+ gram)). For wolfish, flounder, redfish, whitefish and
freshwater fish portion size was calculated as an average of boiled and fried portions
(boiled+fried)/2. Because fatty fish species, such as salmon, trout, mackerel, herring and pink
salmon are consumed in a wide variety of ways it would have been cumbersome to define
servings separately for each preparation. We assumed the standard portion to be 150 gram for
all of these fish species. Consumption in g/day was calculated collectively for all the fish
categories, lean fish, oily fish and separately for whitefish. Respondents, especially in NAO,
often reported consumption of a variety of freshwater fish in the category "Other fish" e.g.
pike. Therefore, we included freshwater fish in total fish consumption.

Fat consumption in grams/day was estimated from the intake of meat dishes, including
soups based on meat/chicken broth. We calculated the average amount of fat (gram per
portion) for all listed food items drawn from the National Russian food composition tables
[193]. A frequency was given without portion size indication. Standard portions of 75 gram
for meat, chicken and meat rissoles/cakes, 50 gram for canned meat, 100 gram for sausages
and 250 gram for soup were used [193].

In addition, participants from Arkhangelsk were asked how often they ate fatty fish as
a main dish, i.e. never/seldom, once a month, 2-3 times a month, once a week, two and more

times a week.
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3.7  Ethnicity

Four questions on ethnicity were developed based on a Russian validated version of the
Survey of Living Conditions in the Arctic: Inuit, Saami, and the Indigenous Peoples of
Chukotka study (SLiCA study) [194]. Ethnicity was defined as Nenets if either the mother or
father of the participant considered themselves to belong to Nenets and in addition, when the
participant was Nenets by documentation and considered him/herself Nenets. The majority of
NAO participants had ethnic Nenets for parents. Some younger people had mixed parentage,
for example, the father was of Russian origin or mixed aboriginal and non aboriginal origin
and the mother was of Nenets origin. Ethnicity was defined as Russians/Other (for example,
Ukrainian, Byelorussian, Komi) if mother and father of the participant considered themselves
to belong to RussiansOther and in addition the participant was RussianOther by
documentation and considered themselves RussiansOther (100% of men and women from

Arkhangeslk). The majority of Arkhangesk participants had ethnic Russian parents.

3.8  Socioeconomic variables
We obtained information about level of education, working status, marital status and number
of children per household. The following question on monthly income was asked: "What is
your household's overall monthly income per person on average from all sources, including
wages, pensions, cash benefits, stipends and other income? 1) Less than 1500 rubles 2)
1500,1-2500 rubles 3) 2500,1-3500 rubles 4) 3500,1-4500 rubles 5) 4500,1-6000 rubles 6)
6000,1-8000 rubles 7) 8000,1-12000 rubles 8) more than 12000 rubles".

We assessed fish availability with two additional questions: "How often do you or
members of your family go fishing? 1) Weekly 2) 1-3 times per month 3) 1-11 times per year
4) Never" and "Has fish availability changed since 1991, in your own estimate? 1) Less

available 2) More available 3) Not changed".

3.9  Lifestyle factors
Physical activity was categorized as sedentary, moderate or high. A sedentary job and leisure
lifestyle were defined as sedentary physical activity. Walking and other physical activity, such
as light gardening of at least 4h per week during leisure or work were defined as moderate
physical activity. High physical activity included sports, such as jogging, skiing, gymnastics,
swimming or intensive gardening or its equivalent for at least 4h a week.

Participants were subdivided into two groups: i.) every day and occasional smokers,

defined as current smokers, and ii.) ex- or never smokers defined as non-smokers. Ex-
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smokers, who quit smoking less than 2 years ago, were included in the group of current
smokers.

With respect to alcohol consumption participants were asked the following questions:
how much did you drink during the last 7 days and how often and how much have you drunk
on average in the last twelve months? Categories were: never/seldom, 1 per month, 2-3 per
month, 1 per week, 2-4 per week, 5-6 per week. The questions also addressed the type of
alcoholic beverage consumed. The daily and weekly number of alcohol units (AU) consumed
was calculated. One AU corresponded to 13.8 g of pure alcohol.

In general, heavy drinking is defined as having an average of > 14 drinks per week/> 2
drinks per day for men or > 7 drinks per week/1 drinks per day for women, binge drinking is
defined as having an average of > or = 5 drinks on 1 occasion for men or > or =4 drinks on 1
occasion for women [195].

Alcohol dependence refers to a repetitive pattern of excessive alcohol use with serious
adverse consequences, often including lack of control, tolerance, and withdrawal. Alcohol
abuse refers to continued drinking despite adverse consequences (in the absence of
dependence).

We assessed alcohol problems by a formerly used Russian version of the CAGE
(Cutting down, Annoyance by criticism, Guilty feeling and Eye-openers) - questionnaire
[196]. Participants replied yes or no to four specific questions focus on Cutting down,
Annoyance by criticism, Guilty feeling and Eye-openers [197]. Summary scores were
calculated across responses and two or more positive answers were taken as the cut-off point
for problem drinking. The CAGE-questionnaire is short, feasible to use and easily applied in
clinical practice. The CAGE-questionnaire has demonstrated high test-retest reliability (0.80-
0.95), and adequate correlations (0.48-0.70) with other screening instruments. The
questionnaire is a valid tool for detecting alcohol abuse and dependence [198]. The accuracy
of screening methods for alcohol problems in primary care was evaluated. The Alcohol Use
Disorders Identification Test (AUDIT) was most effective in identifying subjects with at-risk,
hazardous, or harmful drinking (sensitivity, 51%-97%; specificity, 78%-96%), while the
CAGE questions proved superior for detecting alcohol abuse and dependence (sensitivity,
43%-94%,; specificity, 70%-97%) [199]. However, the CAGE-questionnaire was relatively

insensitive in predominantly white US general clinical female populations [200].
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3.10 Prevalence of hypertension and diabetes

Individuals were defined as having hypertension when they reported having high blood
pressure, hypertension as a disease and/or taking medication for high blood pressure on a
regular basis and/or during the last 2 weeks. Individuals were defined as having diabetes if
they reported having diabetes and ever having taken glucose lowering medication or had

taken medication during the last 2 weeks.

3.11 Physical examination, anthropometric and blood pressure measurements

Body weight in kg (£ 50g) was measured using an electronic scale (A&D UC-322, Japan)
with participants wearing light clothing. Height was measured to the nearest 0.1 centimeter
using a standard stadiometer. Body mass index in kg/m* was calculated.

The waist circumference was measured at the narrowest part between the lower rib and
the iliac crest (the natural waist) or, in cases of indeterminate waist narrowing, halfway
between the lower rib and the iliac crest. The measurements were recorded to nearest 0.5 cm
with the individual standing and breathing normally. The hip circumference was defined as
the widest circumference over the buttocks.

Systolic blood pressure and diastolic blood pressure (DBP) were measured after 5
minutes rest in a seated position in standard measurement position on the brachial artery with
an OMRON M6 Comfort oscillometric automatic blood pressure monitor in the Arkhangelsk
group and with standard sphygmomanometer using the auscultatory (manual) technique in the

Nelmin-Nos group. First reading was used for analysis.

3.12 Blood sampling and laboratory measurements

Fasting venous blood samples were collected using vacutainers and centrifuged within 30
minutes. Serum was aliquotted and stored frozen at -20°C. The samples from Nelmin-Nos
were drawn by the same staff, stored frozen and transported to Arkhangelsk city. All of
measurements were performed at the laboratory of Biochemistry at the Institute of
Environmental Physiology with an automated clinical biochemical analyzer «MARS»
(Infopia Co, Ltd, Anyang, Korea) or «Cary 50» spectrophotometer (Australia). Reagents from
"Chronolab AG" (Switzerland) were used. Total Cholesterol, HDL-C and TG were measured
by enzymatic-colorimetric tests. Low-density lipoprotein cholesterol was measured by a
turbidimetric method as previously described by Burstein and Samaille [201, 202]. Very low-
density lipoprotein cholesterol was calculated with the Friedewald Equation, triglyceride/5.

Apolipoprotein A-I and ApoB were assayed by an imminoturbodimetric method with
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polyclonal goat serum anti-human apolipoprotein antibodies ("Chronolab AG"). The assay
and calibrator concentration have been standardized against the WHO/IFCC SPI/0I standard
for ApoA-I and the WHO/IFCC SP3/07 for ApoB (CDC, USA). Insulin was measured by
enzyme immunoassay with Evolis Fully Automated ELISA Processor, "Bio-Rad" (Germany)
and kit «DRG» (Germany) (EIA-2935) in 45 individuals from Arkhangelsk and 81
individuals from Nelmin-Nos. Both external and internal quality controls were established.
Measurements met the standards of the international Quality Assurance/Quality Control

network. The analytic covariance for all parameters was <3%.

3.13 Definition of metabolic syndrome

The NCEP / ATP III criteria (US) were used to define a MetS. Any 3 of the following
constituted diagnosis: elevated WC (> 88 cm), elevated serum fasting glucose (= 6.1 mmol/L
(or glucose lowering medication)), elevated TG (> 1.7 mmol/L. (or cholesterol-lowering
medication)), reduced HDL-C (< 1.3 mmol/L. (or cholesterol-lowering medication)) and
elevated blood pressure (> 130 mmHg SBP and/or > 85 mmHg DBP (or treatment for
hypertension)). We used these criteria as the most practical instead of other alternatives [65,

203].

3.14  Insulin resistance
Insulin resistance was defined by the calculated HOMA-IR index = fasting insulin (nU/mL) x
fasting glucose (mmol/L.)22.5 [69].

3.15 Statistical methods

Statistical analysis was performed using SPSS for Windows statistical package (version 15.0
and later 19.0, SPSS Inc. Chicago, IL, USA). The Mann-Whitney U-test, the Chi-square test
for independence, the Multiple Linear regression, the Univariate General Linear Model and

the Analysis of Covariance were applied.
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4  Summaries of papers

41 Paper |

Petrenya N, Dobrodeeva L, Brustad M, Bichkaeva F, Menshikova E, Lutfalieva G, Poletaeva
A, Repina V, Cooper M, Odland J@. Fish consumption and socio-economic factors among
residents of Arkhangelsk city and the rural Nenets autonomous area. Int J Circumpolar
Health. 2011 Feb;70(1):46-58. Epub 2011 Feb 16.

Fish consumption is considered important for the human health and believed to protect
against CVD. There is a gap in knowledge regarding fish consumption in the Russian
Federation. Fish consumption in the Russian Federation dropped dramatically during the
period of post Soviet reforms. At the same time CVD deaths increased. Consumption of local
fish species is an important component of the traditional diet of the residents of the rural
circumpolar area in the Russian European North. This population have a lifestyle, living
conditions and food supply that are quite different to those of the urban residents of the same
region.

In the present study, we have attempted to describe total fish consumption and
consumption of different lean and oily fish species in relation to socio-economic status in two
populations from the Arkhangelsk region. The urban residents of Arkhangelsk city, who have
easy access to a variety of market fish and residents of indigenous Nenets settlement, who
rely mostly on local fish species.

Firstly, the present survey uncovered differences in the socio-economic characteristics
of the study participants. Education level was lower, the number of full-time employees was
less, percentage of persons with low monthly income was higher and the number of children
per household was higher in the rural NAO group when compared to the Arkhangelsk group.

Secondly, lower total fish consumption was revealed among the residents of
indigenous village, especially women compared to their Arkhangelsk counterparts. Average
total fish consumption in this community was equal to approximately 1.25 portions of 150g
per week. Residents of Arkhangelsk city consumed approximately 2.25 portions of 150g per
week on average. However, oily fish were not dominating in the diet of urban participants.
Locally caught whitefish species, high in omega-3 fatty acids, constituted a major part of the
total fish consumption in the participants of indigenous settlement, while lean marine fish
species were almost not eaten. Cod and cod family fish species were most commonly

consumed by residents of Arkhangelsk city.
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Thirdly, it was found that poor economical status, estimated as monthly income per
capita, negatively influenced fish intake in both study populations. It is an important finding
that half as many participants > 35 years old from Nelmin-Nos (69.9%) reported that fish had
become less available since the start of political reforms in 1991. There were 6.8% residents
of Nelmin-Nos, who reported better availability of fish and 23.3%, who reported the same
availability of fish. Fishing difficulties seems to be related to reduced fish consumption in the
residents of the rural NAO.

The findings of the study indicate that total fish consumption per year was 17,763 kg
per capita for Arkhangelsk and 9864 kg per capita for the Nelmin-Nos village. It appears that
omega-3 blood / tissue status is less than recommended in the high proportion of the

population studied and needs to be investigated.

4.2 Paper 11

Natalia Petrenya, Magritt Brustad, Marie Cooper, Liliya Dobrodeeva, Fatima Bichkaeva,
Gulnara Lutfalieva and Jon @yvind Odland (2012). Serum apolipoproteins in relation to
intakes of fish in population of Arkhangelsk County (J Nutrition and Metabolism, accepted
for publication, 17.04.2012).

The aim of this study was to explore serum lipid profiles of residents of urban
(Arkhangelsk city) and rural NAO regions of Arkhangelsk County. Secondly, to investigate
the effects of fish consumption on the predictor of cardiovascular events ApoB/ApoA-I ratio
in these populations.

The main finding of this study was that participants from NAO had a relatively
favourable lipid profile compared to participants from Arkhangelsk. Women from NAO had
lower levels of TC and ApoB. The conventional serum lipids were more favourable in men
from NAO, HDL-C was higher, while VLDL-C, LDL-C and TG were significantly lower.

Age-adjusted geometric means of ApoB/ApoA-I ratio were 1.02 and 0.98 in men and
women from Arkhangelsk and 0.84 and 0.91 in men and women from NAO respectively. Age
and consumption of animal fat were positively associated with ApoB/ApoA-I ratio in women
(pooled samples from Arkhangelsk and NAO). Body mass index and low levels of physical
activity were positively associated with ApoB/ApoA-I ratio in men (pooled samples from
Arkhangelsk and NAO). Reported oily fish consumption was not significantly correlated with
ApoB/ApoA-I ratio.
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As consumption of saturated fat was positively related to atherogenic apolipoprotein
profiles. A more detailed analysis of dietary data is needed. Imbalance between saturated and
polyunsaturated fatty acids in the diet estimated as consumption ratio might be important

dietary risk factors for dyslipidemia.

4.3 Paper 111

Natalia Petrenya, Liliya Dobrodeeva, Magritt Brustad, Fatima Bichkaeva, Gulnara Lutfalieva,
Marie Cooper, Jon Qyvind Odland (2012). General and central obesity and obesity-associated
cardiometbolic risk in women from the rural Nenets Autonomous Area compared to Russian
urban counterparts (J BMC Public Health, submitted, under review).

Obesity represents a rapidly growing threat to the health of populations and is related
to severe chronic ailments, including type 2 diabetes mellitus, CVD and hypertension.
Currently, circumpolar groups (women to a greater extent than men) are believed to be at
higher risk due to rapid transition from traditional subsistence-oriented economies, the lack of
physical activity and the adoption of poor nutritional habits. The World Health Organization
in 2008 recognized that approximately 30% of Russian women are obese.

In this study, we compared anthropometric characteristics, rates of general and central
obesity obtained through BMI and WC measurements, rates of MetS and its components,
levels of serum fasting glucose, insulin and HOMA-IR. We estimated whether the obesity is
related differently to cardiometbolic risk in women from the rural Nenets and the urban
Russian communities.

The main results indicate that prevalences of general and central obesity were high in
both communities, 44.3% vs. 36.6% and 46.4% vs. 47.8% in NAO and Arkhangelsk women
respectively. A higher prevalence of general, but not central obesity was observed in the rural
NAO group compared to the Arkhangelsk group. Nenets women have different
anthropometric characteristics, compared to European Russians, such as lower height, weight
and hip circumference.

Metabolic syndrome was observed in 31.3% of NAO and 36.4% of Arkhangelsk
participants. High TG levels were recorded in 15.4% of NAO and 20.6% of Russian city
inhabitants. Low HDL-C, high blood pressure and increased WC were the most frequent
markers of MetS in both residences with no differences between the populations.

Geometric means of fasting glucose (4.4 mmol/L vs. 4.9 mmol/L) and HOMA-IR (1.3
vs. 1.7), but not of insulin levels (6.8 pU/ml vs. 8.2 nU/ml) were lower in women from NAO

compared to Arkhangelsk participants.
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The magnitude of cardiometabolic risk associated with higher BMI is different in
women from NAO. Nenets women with BMI > 30 kg/n” had lower insulin and HOMA-IR
levels than the Russian women. The normal weight (BMI < 24.9 kg/m®) women from NAO
had lower levels of glucose, insulin, HOMA-IR, TG and ApoB than the Russian women at
this BMI level.

Four risk factors (insulin, HOMA-IR, HDL-C and TG) were associated with BMI and
six risk factors (insulin, HOMA-IR, DBP, HDL-C, TG and ApoB) were associated with WC
among the Nenets women.

The study confirmed that obesity is a concern in both populations. Adiposity is clearly
associated with the highest cardiometabolic risk among both Nenets and Russian women. The
diet, physical activity and socio-economic factors need to be investigated in more detail in

order to prevent obesity, diabetes mellitus and CVD in this population.
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5 Discussion

51 Methodological considerations
Methodological considerations are always a central issue in epidemiological studies. The
discussion possible weaknesses and strengths of methodological aspects is helpful when

drawing of conclusions from the statistical results.

Cross-sectional study design

In a cross-sectional study, the investigator makes all of the measurements on a single occasion
or within a short period of time. Cross-sectional designs are very well suited to the goal of
describing variables and their distribution patterns and are a source of information about the
health and habits of the population in the year they are carried out [204].

In cross-sectional studies, a large random selection of subjects who are representative
of a defined general population are enrolled and their health status, exposures, health-related
behaviour, demographics and other relevant information are measured. As such, cross-
sectional studies provide a useful “snap-shot” of what is happening in a single study sample at
one point of time [205].

The chosen cross-sectional study design can not provide definite information about
cause-and-effect relationships, it indicates associations that may exist and are therefore useful
in generating hypotheses for future research.

In fact, cross-sectional studies are an inexpensive first step in the process of identifying
health problems of the population studied and collecting information of possible risk factors
[205]. It is important to note that we can investigate many different variables and provide a

broad base of knowledge about subjects studied using cross-sectional design.

Random and systematic errors

Random error is a wrong result due to chance — sources of variation that are equally likely to

distort estimates from the study in either direction. Among several techniques for reducing the

influence of random error, the simplest is to increase the sample size. The use of a larger

sample diminishes the likelihood of a wrong result by increasing the precision of the estimate.
Systematic error is a wrong result due to bias-sources variation that distorts the study

findings in one direction. The only way to improve the accuracy of the estimate (the degree to
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which it approximates the true value) is to design the study in a way that reduces the size of

the various biases [204].

Sample size

The sample size of our study was relatively small and could result in reduced statistical
power, wider confidence intervals or risks of errors in analysis. From 580 of the adult
population of the village 134 persons took part in the study (23%). The Nelmin-Nos group
covered quite a high percentage of the total adult female population. From 298 of the female

population 108 persons took part in the study (36%).

Selection bias

Selection bias is a systematic difference in terms of exposures or outcomes between subjects
enrolled for a study and those not enrolled. This leads to an under- or over-estimation of
descriptive statistics, such as prevalence rates, or association statistic, such as odds ratios
[205].

For example, non-random selection can lead to selection bias. A major effect of
selection bias is that it reduces the external validity of the study.

Generalisability or external validity is an extent to which the study results can be
applied to the target population, in our case the generalisability of the results to the
communities studied.

In our study we selected subjects in the community who represented the healthy
population.

These samples are often recruited using mass mailings and advertising, and are not
fully representative of a general population, because they must (a) volunteer, (b) fit inclusion
and exclusion criteria and (c) agree to be included in the study. True “population-based”
samples are difficult and expensive to recruit, but useful for guiding public health and clinical
practice in the community. One of the largest and best examples is the National Health and
Nutritional Examination Survey (NHANAS), a probability sample of all US residents [204].

One of the limitations of our study is the difficulty in obtaining a representative sample
due to the lack of a population registry available for research. This could reduce the external

validity and generalisability of our findings.
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Age distribution

Age distribution in males and females before exclusion (samples used in paper 1) and after

exclusion (samples used in paper 2) by residence in comparison with official statistical data,

obtained from Rosstat for the year 2008 for the Arkhangelsk region and in the medical center
of Nelmin-Nos for the year 2009 is shown in Table 3 and Table 4.

Table 3 Age distribution (%) in males before and after exclusion by residence in comparison

with official data

Age Arkhangelsk  Arkhangelsk Arkhangelsk Nelmin- Nelmin- Nelmin-
groups region urban  city city Nos Nos Nos
population entire study  study population entire study study
2008 sample sample 2009 sample sample
April 2008-  after February after
April 2009  exclusion 2009 exclusion
n=323701# n=28 n=21, n=268 n=23%* n=22%,
excluded excluded
n=7 n=1
20-29  26.8 21.4 14.3 239 26.1 273
30-39 213 28.6 38.1 254 26.1 27.3
40-49  20.0 25.0 28.6 25.7 21.7 22.7
50-59 183 14.3 9.5 17.5 21.7 18.2
60+ 13.6 10.7 9.5 7.5 4.4 4.5
Total  100.0 100.0 100.0 100.0 100.0 100.0

*Three males from Nelmin-Nos (age group 18-19 years old) were not included in the present

table.

#36.2 % of males are Arkhangelsk residents.
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Table 4 Age distribution (%) in females before and after exclusion by residence in

comparison with official data

Age Arkhangelsk ~ Arkhangelsk  Arkhangelsk Nelmin- Nelmin-  Nelmin-

groups region urban city city Nos Nos Nos
population entire study  study sample population entire study
2008 sample after 2009 study sample
April 2008-  exclusion sample after
April 2009, February  exclusion
2009
n=405329# n=138 n=111, n=285 n=107* n=91%,
excluded excluded
n=27 n=16
20-29 215 9.4 9.0 20.4 14.0 14.3
30-39 173 18.1 22.5 249 243 252
40-49 18.0 17.4 17.1 20.7 224 253
50-59 199 42.8 43.2 21.4 26.2 27.5
60+ 233 12.3 8.2 12.6 13.1 7.7
Total  100.0 100.0 100.0 100.0 100.0 100.0

*One female from Nelmin-Nos (age group 18-19 years old) was not included in the present
table.
#38.3 % of females are Arkhangelsk residents.

The sample of Arkhangelsk women had fewer participants in age groups 20-29 and 60, and
more participants in age group 50-59 when compared with the urban population of the
Arkhangelsk region.

Differences (the Chi-square test) between age distribution of the Arkhangelsk study
population before or after exclusion and official age-distribution of the urban population of
Arkhangelsk region as well as between age-distribution of study population of Nelmin-Nos
before or after exclusion and official age-distribution of this indigenous community were not
significant.

Young subjects were underrepresented in our sample. However, the deviations from
official average age were similar for both residences. For the entire sample, median age in
Arkhangelsk was 4.8 years higher in men and 10.6 years higher in women than officially
reported for the urban population of the Arkhangelsk region in 2008. For the entire sample
median age in Nelmin—Nos was 4.3 years higher in men and 10.3 years higher in women than

officially reported for the NAO population by the year 2008.
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Gender distribution
Samples from Arkangelsk and Nelmin-Nos largely consisted of women and were more
representative for female population (for example, total fish consumption in Arkhangelsk,
compared to Nelmin-Nos). However, almost all statistics were based on separate female and
male sample analysis or adjusted for gender.

It is also important, that the samples from Arkangelsk and Nelmin-Nos were well-

matched according to gender-distribution.
General characteristics of the study populations

General characteristics of the study populations compared with the Arkhangelsk region

adapted from Averina M. [196] are shown in Table 5.
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Table 5 General characteristics (%) of the study populations compared with the population of

the Arkhangelsk region

The study population Arkhangelsk

region *
Arkhangelsk Nelmin-Nos Arkhangelsk and
Nelmin-Nos

2008-2009 2009 2008-2009 1999

men  women men ~women men ~ women men — women
Education
Primary 7.4 5.2 44.0 152 250 9.6 133  10.8
Secondary, secondary
orofessional 29.6  50.0 520 723 404 599 74.6 774
Higher ° 63.0 4438 4.0 12.5 346 30.5 2.1 118
Marital status
Married 29.6  14.6 423 295 358 213 25.0 202
Not married ° 59.3  60.0 57.7 45.7 58.5 53.6 66.4 564
Divorced 1.1 13.1 0.0 5.8 5.7 9.8 4.4 8.0
Widowed 0.0 12.3 0.0 19.0 0.0 15.3 4.1 15.3
Working status
Student 1.9 3.1 4.0 2.8 1.9 3.0 9.0 10.0
Employed 654 81.5 52.0 63.2 654 733 62.0 550
Housewife 0.0 1.5 0.0 2.8 0.0 2.1 0.0 2.0
Retired © 11.5 108 12.0 179 11.5 14.0 15.0 240
Unemployed 9.6 0.8 16.0 6.6 9.6 3.4 140 9.0

* The population of the Arkhangelsk region in 1999 (aged 15-72 years), according to the
official statistics [Goskomstat of the Russia. Women and Men of the Arkhangelsk region:
Statistic Compendium. Arkhangelsk, Russia: Arkhangelsk region Committee of State
Statistics, 2000, adapted from Averina M. [196]].
® Complete and incomplete higher education.

¢ Including not registered marriage.
4 Percentage from all the respondents, who answered the question.
¢ In our samples retired, don’t work.
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In general, the pooled study populations of men and women, which represented both the
urban and rural communities, were more representative of Arkhangelsk County by education,
marital status and working status than the individual groups.

In the pooled samples of men, the younger subjects (students) and persons with
secondary or secondary professional education were somewhat underrepresented. The persons

with primary and higher education were somewhat overrepresented.

Monthly income

In our study, the level of income was measured as average family monthly income per capita
(i.e. a family monthly income adjusted for family size). This is important because family sizes
in NAO were on average bigger than in Arkhangelsk. Several options to answer the question
on income were offered to the participants according to the official statistics of income level
distribution in the area. Income is sensitive information, so gradations that are used in the
compendium of Rosstat, instead of open question for the year 2007 were chosen.

The percentages of respondents with income below the official poverty level were
determined.

Our urban sample was representative for the entire population of the region with
respect to monthly income. We can not make a conclusion about generalisability of the
sample from Nelmin-Nos for the entire population of the settlement or the rural NAO,
because no data on monthly income were available for comparison. When the Nelmin-Nos
sample was compared to the rural and urban NAO official data, an inferior economy was

observed in the settlement (Table 6).
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Table 6 Distribution of the study population by household's monthly income per capita (%)

NAO* Arkhangelsk Arkhangelsk Nelmin-Nos
region® sample sample
2007 2007 2008-2009 2009
6,000.0 rubles 5.9 30.4 25.8 35.0
6,000.1-12,000.0 rubles  16.4 37.9 41.4 26.0
Over 12,000.0 rubles 77.7 31.7 32.8 39.0

* The Nenets Autonomous Area in numbers, statistical compendium, Rosstat; 2008
® The social portrait of the Arkhangelsk region, statistical compendium, Rosstat; 2007

Internal validity
A study has internal validity if its measurements and methods are accurate and repeatable, that
is if measurements are a good estimate of what they are expected to measure and if the within-

subjects and between-observer errors are small.

Questionnaire design
The main aim of the study was to measure fish consumption.

No Russian version of a fish consumption questionnaire was available for the study.
We therefore chose to use one previously validated in the NOWAC [190]. Some
modifications were made to the NOWAC questionnaire to adapt it to Russian conditions. This
approach gave us an opportunity to compare our results on fish consumption with results
already reported by the NOWAC study.

The method used to access fish consumption was the FFQ. This is described in detail
in paper 1.

The basic FFQ consists of two components. These include a limited checklist of foods
and beverages and a frequency response section for subjects to report how often each food
item was eaten over a specified period of time.

The underlying principle of the food frequency approach is that estimation of average
long-term diet, for example intake over weeks, months or years, represents conceptually
important exposure rather than intake on a few specific days.

Each food item must have three general characteristics. Firstly, the food must be used
reasonably often by an appreciable number of participants. Secondly, the food must have a
substantial content of nutrients of interest. Thirdly, to be discriminating, the use of the food

must vary from person to person.
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Several options exist regarding portion size. The first is to collect no additional
information on portion sizes (non-quantitative FFQ). The nutrient content for typical or
average portion size is used. In our study this approach was used to estimate saturated fat
from meat dishes.

Semi-quantitative FFQs collect portion size information as standardized portions (i.e.,
eggs (1), whole milk (150 ml glass), bread (1 slice), ice cream (12 cup), butter (1 teaspoon))
or as a choice of portion sizes (i.e., ice cream (14 cup, 12 cup, 1 cup, 1-12 cups)).
Questionnaires can include sets of diagrams relating to portion size to specify the amount.
Questionnaires can also include open questions, i.e. “How much milk would you typically
drink? Specify number of glasses...”.

In our study for fish consumption the choice of portion sizes was given in two
additional questions for boiled and fried fish meals. Some subjects ignored either type of
portion size questions when questions were self-administered. In this case, the minimum
portion size of 150 g was assumed.

The food frequency questionnaire used has certain limitations.

The questionnaire on fish consumption was not validated for men and for the
population groups studied, which can result in lower internal validity.

The respondents answered nine cross-check questions. It has been observed that intake
values are often overestimated when the number of cross-check questions increases and are
underestimated when several items are summarized in one question [206, 207].

Mine K. et al. [207] reported that extensive questioning results in a different value of
absolute intakes of fish compared with brief questioning, but does not add any information if
ranking individuals according to overall consumption of fish. In one Australian validation
study, aggregate measures of consumption of fresh/frozen/canned fish (fresh fish) and
smoked/salted/dried fish (preserved fish) were generated from the FFQ and were compared
with responses to the summary questions regarding intakes of similar items. Both methods
were tested for validity, using correlation and linear regression techniques with EPA, and
retest reliability. The summary fresh fish measure underestimated frequency and grams per
week given by the aggregate question by about 50%, while estimates from the summary
preserved fish measure were approximately three times that of the aggregate measure.
Multiple linear regression analysis suggested that the aggregates accounted for more of the
variation in EPA levels, but the difference was minimal. Intra-class correlations confirmed

that both methods were reliable. The study indicates that extensive questioning results in
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different absolute intakes of fish compared with brief questioning, but does not add any
information if ranking individuals according to overall consumption of fish.

It is likely that fish intake will be overestimated for the Arkhangelsk group because all
fish items were available on the market. It is also likely that intake will be underestimated for
the Nenets group, simply because they reported predominantly one category — whitefish.
However, ranking of individuals according to overall consumption of fish by tertiles
performed separately for Arkhangelsk city and the indigenous village seems not to be affected
by the method. It would be very useful to measure EPA and DHA and total omega-3 fatty
acids concentrations in the blood samples to validate our questionnaire by performing a
correlation between those biochemical markers of fish consumption and the fish consumption
variable.

The 24-hour dietary recall method (detailed information about everything the subject
ate and drank from midnight to midnight of the previous day or over the past 24-hour period
and dietary history method (24-hour dietary recall, a menu recorded for 3 days and checklist
of food consumed over preceding month) is time consuming, expensive, and highly skilled
professionals are needed for both the interview and processing of information. If a suitable
number of recalls are collected over a long period (e.g., six recalls per individual spaced over
12-month period), these method may also be used to estimate usual intake in prospective
studies. The most common current use of recall methods in nutritional epidemiology is to
assess the validity of a FFQ used as a primary dietary data collection instrument. The
accuracy of the dietary intake data depends on the subject’s short-term memory [208].

Lower intake of fish than originally reported was also detected in the retest of both the
NOWAC FFQ and 24 hour recall [209, 210].

The questionnaire on fat consumption from meat dishes was also not validated. The
questions were composed similarly to those validated in the NOWAC study [209-211], but
modified to match the conditions and traditional food items of the Russian North West.

In general, strengths of food frequency method 1) representative of “habitual” intake 2)
preferable method of measuring intake for nutrients with very high day-to-day variability 3)
questionnaire processing is significantly less expensive than food records or diet recalls 4) can
be easy for literate subjects to complete as a self-administered form 5) suitable for very large
studies 6) designed to rank individuals according to intake.

In general, weaknesses of food frequency method 1) retrospective method that relies
upon the respondent’s memory 2) cost may increase dramatically for questionnaires that must

be interviewer-administered, e.g., low literacy populations 3) less sensitive to measures of
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absolute intake for specific nutrients 4) arbitrary groupings of foods may not correspond to
the perception of the respondent 5) exclusion of foods popular to ethnic minority groups that

are significant contributors of nutrients will skew the data.

A pilot study

A pilot or feasibility study is a small experiment designed to test logistics and gather
information prior to a larger study, in order to improve the latter’s quality and efficiency. A
pilot study can reveal deficiencies in the design of a proposed experiment or procedure and
these can then be addressed before time and resources are expended on large scale studies.

For the present survey, a pilot study (n=50) was performed in Arkhangelsk in order to
evaluate the questions and the time load, and some improvements were made. We followed
the procedures, listed below, to improve the internal validity of the questionnaire:

e asked the subjects / interviewers for feedback to identify ambiguities and
difficult questions;

e recorded the time taken to complete the questionnaire and decide whether it is
reasonable;

e discarded all unnecessary, difficult or ambiguous questions;

e assessed whether each question gives an adequate range of responses;

e cstablished that replies could be interpreted in terms of the information that was
required;

e checked that all questions were answered;

e re-worded or re-scaled any questions that were not answered as expected.

However, completing a pilot study successfully is not a guarantee of the success of the
full-scale survey. Many problems may not become obvious until the larger scale study is
conducted.

The final, 11-page version consisted of several sections, including personal
information, social background, FFQ, lifestyle, medical history, etc. The design facilitated

using the questionnaire in both communities (appendix I).

Information bias
Information bias or measurement bias occur when the outcome or the exposure is

misclassified.
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1) Recall bias or reporting bias

Diet is a very complex exposure to measure [212]. Recall bias may happen due to inaccurate
or no report (tiredness, misunderstanding and memory problems), tendency to underestimate
consumption of “unhealthy foods” and over estimate consumption of “healthy foods”.

Some questions may be sensitive. In our study, many participants avoided answering
alcohol- and tobacco-related questions. The actual consumption of alcohol and tobacco could
not be optimally assessed using only the questionnaire. One more limitation of our study is
that we did not measure laboratory markers of excessive alcohol consumption such as,
gamma-glutamyl transferase, that would supplement information obtained through the CAGE
test. Our results on alcohol consumption and tobacco use should be interpreted with caution as
they might be biased due to under-reporting. Lower alcohol consumption and higher GAGE
scores in Nelmin-Nos participants could also be explained by genetic differences in alcohol
tolerance.

We included the sensitive information on physical activity, alcohol and tobacco use at

the end of the questionnaire to reduce the amount of incompleted questionnaires.

2) Interview bias

Questionnaires versus interviews

There are two basic approaches to collecting data. Questionnaires are instruments that
respondents administer to themselves and interviews are those that are administered verbally
by an interviewer. Each approach has advantages and disadvantages.

Questionnaires are generally a more efficient and uniform way to administer simple
questions, such as those about age. Interviews are usually better for collecting answers to
complicated questions that require explanation and interviewers can make sure that responses
are complete. Interviews may be necessary when participants have a variable ability to read
and understand questions. Interviews are more time consuming and they have the
disadvantage that the responses may be influenced by the relationships between interviewer
and respondent. Interviews are inevitably administrated at least a little differently each time.

Both methods of collecting information are susceptible to errors caused by imperfect
memory; both are also affected by the respondent's tendency to give socially acceptable
answers, although not necessarily to the same degree.

In general, self-administered questionnaires are more economical than interviews and

are more readily standardized [204].
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Both self-administration and face-to-face interviews were used in our study. Self-
administration was used because some participants declined participating in face-to-face
interview. The possibility to arrange face-to-face interviews was restricted in the settlement of
Nelmin-Nos due to restrains of working conditions there and eligible project recourses. The
same questionnaire was applied for both methods.

There were fewer face-to-face interviews in the Nelmin—Nos group. This could result
in information bias, especially on sensitive information regarding alcohol intake, tobacco use
and physical activity level. A higher proportion of missing data on alcohol consumption was
observed in NAO, compared to Arkhangelsk. It is a difficult question to decide which of the
methods of administration is better, because self-administration added privacy and can
enhance the validity of the responses. Interviews, on the other hand, can ensure more
complete responses and enhance validity through improving understanding [204].

To test for possible recall bias (the Chi-square test) we compared fish consumption

according to the questionnaire survey method. No differences were found.

Confounding
Confounders are variables which are associated with the predictor of interest and affect the
outcome. Sometimes there are several predictor variables, each of which may act as
confounders to the others. For example, although coffee drinking, smoking, male gender and
personality type are associated with myocardial infarction, they are also associated with each
other. The goal is to determine which of the predictor variables are independently associated
with myocardial infarction and which are associated with myocardial infarction only because
they are associated with another (causal) risk factor.

To avoid the effect of confounders we used adjustment (paper 1,2,3), method of
restriction and a method of subdividing sample into different groups, i.e. stratification (paper

1,2,3).
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1) Adjustment

Multivariate adjustment technique was used in our study. The advantage is that we can adjust
for the influence of many confounders simultaneously. However, if the pattern is very
different from linear attempts to adjust using a linear model will be imperfect and the estimate
of the independent effect of predictor will be incorrect [204].

In paper 2, positive associations between oily fish consumption and ApoB/ApoA-I
ratio disappeared after controlling for confounders in females. A second order quadratic term
variable of oily fish consumption was used in the model. This model was found more
appropriate due to observed non-linear reverse U-shape association between ApoB/ApoA-I
ratio and tertiles of oily fish consumption.

Age, smoking status, BMI and alcohol consumption that are the typical examples of
confounders in epidemiology, were also considered in our study. Our questionnaire provides
an extensive body of potential confounders to control for.

This method, however, has limitations. First, we were unable to adjust for all possible
confounders (due to low sample size or unmeasured exposure). It is likely that some dietary
and lifestyle factors might have influenced our results. For example, unmeasured binge
drinking, differences in socio-economic status, psychosocial distress or low fruit and
vegetable consumption would affect the study findings on ApoB/ApoA ratio in paper 2.

Adjustment for total energy intake is usually appropriate in epidemiological studies to
control for confounding. Failure to account for total energy intake can obscure associations
between nutrient intakes and disease risk or even reverse the direction of association [213].
However, we have not calculated the total energy from the diet. We calculated the amount of

fat consumed from meat dishes and adjusted our models (paper 2) for this variable.

2) Restriction

In paper 2, we excluded 17% of the sample comprised of pregnant women, subjects taking
cholesterol-lowering medications, subjects with self-reported diabetes, CHD and stroke, and
subjects with missing questionnaire data. This exclusion could artificially skew the results and
reduced the sample size of our study. However, the proportions of excluded people from both

samples were approximately equal.

3) Stratification

Number of strata is limited by sample size needed to each stratum.
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Unmodifiable risk factor for CVD - age, and modifiable risk factors for diabetes mellitus and
CVD - levels of fasting serum glucose, insulin, HOMA-IR, SBP, DBP, serum TG, HDL-C,
ApoA-I, ApoB and ApoB/ApoA-I ratio, were compared within each residence across BMI
and WC groups and between residences at every level of BMI and WC in paper 3.

We divided women into three BMI and three WC groups. Due to low sample size in
each stratum, only one covariable age was used to adjust for. This leads to incomplete control
for confounding.

The multivariable models were applied separately in the Nelmin-Nos group and the
Arkhangelsk group (paper 1), because we observed the considerable differences in socio-
economic status between two populations. The multivariable models were applied separately
in men (pooled samples from Arkhangelsk and Nelmin-Nos) and women (pooled samples
from Arkhangelsk and Nelmin-Nos) in paper 2, because men and women respond differently

to cardiovascular risk factors.

Measurements of risk factors

1) Anthropometric measurements

A crude population measure of general obesity is BMI, a person’s weight (in kilograms)
divided by the square of his/her height (in meters). Height, weight and hip circumference
were considerably lower in Nenets women (paper 3) whilst BMI was higher compared to the
Arkhangelsk women. It has previously been reported that Arctic indigenous people (Inuit and
Far East Asians) have shorter legs and relatively higher sitting heights compared with all
other populations studied [214]. No specific guidelines with respect to recommended
anthropometric characteristics exist for the Nenets population. Consequently, using BMI
values to estimate cardiometabolic risk in Nenets women may overestimate the number of

individuals that are overweight and obese when general WHO criteria are used.

2) Arterial blood pressure

It is recommended that three consecutive measurements of arterial blood pressure should be
performed and their mean (or the mean of the second and third measurements) used in the
analysis [215]. Due to restrains of working conditions and eligible project resources we
measured this parameter only once during examination in Nelmin-Nos (paper 3). We
therefore used the first and only reading of blood pressure in our rural subgroup when making
comparison with the Arkhangelsk subgroup. It is possible, that the average blood pressure in

our study is systematically different from the true value. In the study by Averina M. [196], the
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mean SBP of Arkhangelsk females was comparable to age-adjusted geometric mean of SBP
in our participants (129.0 mmHg vs. 123.0 mmHg respectively), but DBP was somewhat
higher in our respondents (73.6 mmHg vs. 8§3.6 mmHg).

3) Laboratory measurements

All the samples were drawn in the morning after an overnight fast and were analyzed in the
same laboratory using standardized laboratory techniques and kits. We made an effort to
ensure that every individual was fasted. Both external and internal quality controls were
established. Measurements met the standards of international Quality Assurance/Quality

Control network. The analytic covariance for all parameters was < 3%.

5.2 Discussion of main findings

In our study, we compared urban Arkhangelsk and rural NAO populations, the latter
consisting largely of indigenous Arctic population Nenets, for the prevalence of factors
related to CVD. The material is unique because the Nenets population is not readily accessible
for research due to its remote geographical location. No systematic data, describing socio-
economic factors, health-related behaviour, dietary factors, obesity pattern and biochemical
CVD-related parameters in this indigenous population has been published before.

In the first article, the intake of different fish species among residents of the
Arkhangelsk region was described. Detailed data on socio-economic status was analyzed
together with fish consumption and socio-economic determinants of fish consumption were
identified.

In the second article, serum TC, HDL-C, LDL-C, VLDL-C, TG, ApoA-I, ApoB,
ApoB/A-I ratio was compared between these two communities. In addition, associations
between predictors of CVD events, ApoB/ApoA-I ratio, and age, residence, BMI, physical
activity, smoking habit, fat consumption from meat dishes, alcohol consumption or alcohol
dependence (estimated by CAGE test) and fish intake (indicator of n-3 PUFAs content) were
estimated separately in men and women (pooled samples from Arkhangelsk and NAO).

During data analysis, we observed that a high proportion of women from Arkhangelsk
and NAO were overweight or obese. Therefore, our third paper was focused on obesity
pattern among females and obesity-associated cardiometabolic risk factors, including glucose,
insulin, HOMA-IR index, blood pressure, HDL-C, TG, ApoA-I, ApoB, and ApoB/A-I ratio.

The rural NAO population had inferior socio-economic characteristics compared to

Arkhangelsk population as judged by their level of education, income and employment.
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We have not analyzed living conditions, which is also considered as a part of socio-
economical status. However, we observed that houses in the indigenous settlement were in
poor condition, with no water supply and with furnace heating. Higher energy expenditure can
be expected in people doing the housework in these circumstances. In addition, the climate
conditions are harsher, e.g. due to lower average environmental temperature in the rural NAO
compared to Arkhangelsk. Our urban respondents lived in block housing with central heating,
water supply, and a refuse chute. To measure and compare the impact of the differences in
living conditions is a difficult task.

There is a considerable body of evidence for an association between socio-economic
factors and mortality from all causes. Moreover, an inverse relationship between socio-
economic status and almost all the CVD risk factors has also been reported. Both these
associations could be attributed to hypertension as there is consistent and substantial evidence
that low socio-economic status is related to both the prevalence and incidence of
hypertension. Furthermore, there seems to be an inverse relation between socio-economic
status and cigarette smoking, obesity, plasma fibrinogen, diabetes and physical activity [216],
i.e. factors clustering with hypertension and CVD.

It is possible that older people who had an adverse lipid profile in middle-age died
prematurely and were underrepresented in the NAO sample. The rural NAO was
characterized in 2007 as an area with very low life expectancy (48.2 years for men and 65.9
years for women). In 2007, the life expectancy in Arkhangelsk was 61.4 years for men and
74.2 years for women [16].

Measures of income are obviously an important marker of socio-economic status.
Income provides an access to goods and services, including foods and medical care [216].

According to official statistical data, the subsistence minimum level for the last 3
months of the year 2008 was defined as a monthly income per capita of 5 661 rubles (30
Russian rubles~1 US$) for the Arkhangelsk region excluding NAO and 8 659 rubles for the
Arkhangelsk region including NAO [217]. The difference in subsistence minimum level
between the two regions resulted from higher life expenses in NAO. The average salary in the
Arkhangelsk region including NAO doubled in 2008 (41,181 rubles) when compared to the
Arkhangelsk region excluding NAO (18,181 rubles) [217]. The percentage of participants
who reported a monthly income per capita up to 8 000 rubles was 49.5% in Nelmin-Nos while
only 26.0% of participants from Arkhangelsk city reported income up to 6 000 rubles.
Therefore, participants from Nelmin-Nos appeared to have on average inferior economy

compared to their urban counterparts.

49



Fish is considered a healthy food choice. Taste and other sensory features were found
to be the most important food choice motive in Russia, while “goodness for health” was
ranked only 6™ place. The price sensitive group was identified as having lower motivation and
interest in healthy food. Availability of the product in shops in the vicinity to the house was
another important motivation factor [218].

Lean reindeer meet and local cold water whitefish species high in omega-3 fatty acids
are among the main sources of nutrients in the rural area of the NAO and not normally
consumed by the urban Arkhangelsk population.

We have shown that current median oily fish consumption was 19.5 g/day in both the
rural NAO and the urban Arkhangelsk city population samples. Oily fish primarily consumed
by the NAO subgroup was local self-caught whitefish species while market-bought fish,
predominantly processed herring, was the most frequently consumed seafood item in the
urban subgroup (paper 1).

The limited access of the Nelmin-Nos population to market food, particularly fish,
high prices for fish, reduction in the local whitefish population and increased fishing
difficulties are very important observations in our study. These can lead to substitution of
energy, derived for example, from processed meat or other “unhealthy foods” for energy,
traditionally derived from fish (paper 1).

It is likely that a high proportion of the oily fish eaten by subjects from Arkhangelsk
sample was consumed in the form of salted, pickled, smoked, dried or canned preparations.
Only 17.5% participants reported eating fatty fish as the main dish at least once a week. An
unexpected finding was lower than anticipated total fish intake in the population sample from
NAO. Women from Arkhangelsk had higher total fish consumption when compared to
women from NAO (paper 1). Only few people among the participants reported taking fish oil
supplements, but not on a regular basis (data not shown). The estimation of the percentage of
people with n-3 PUFA deficiency would be important in the populations studied.

In paper 2, we concluded that oily fish consumption was 121.8 g/ week and 140 g/
week among women from Arkhangelsk and Nelmin-Nos respectively and 279.3 g/week and
296.1 g/week among the corresponding groups of men.

Historically, due to the geographical location, fishing has been one of the main
activities and an important way of life for residents of the Arkhangelsk region. Arkhangelsk
County covers a large area (approx. 587,400 km”) with coasts on three arctic seas: White,
Barents and Kara. Northern fish species are the major source of essential nutrients particularly

during the Arctic winter. The apparent fish and fish product consumption, based on a survey
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of consumer expenditure in the Arkhangelsk region (2008) was estimated as 1.9 kg per capita
per month (22.8 kg per capita per year), compared to meat and meat products at 5.5 kg per
capita per month [217]. In the Arkhangelsk sample, the total fish consumption was approx. 18
kg per capita per year, in the Nelmin-Nos sample approx. 10 kg per capita per year. Thus, the
average consumption in rural and urban areas of Arkhangelsk County was approx. 14 kg,
which is in agreement with data reported by Rosstat for the year 2008 (14.6 kg) [91].

Participants from NAO appeared to have a relatively favorable lipid profile compared
to participants from Arkhangelsk. The ApoB/ApoA-I ratio was 0.84 in men from NAO vs.
1.02 in men from Arkhangelsk. The difference, however, did not reach significance after
adjustment for age. The conventional serum lipids were clearly more favorable in men from
NAO. Levels of HDL-C were higher, while VLDL-C, LDL-C and TG were significantly
lower (paper 2).

Men from NAO had also significantly lower BMI, compared to Arkhangelsk men and
tended to be more physically active (72% reported high level vs. 38% in Arkhangelsk).
However, the latter difference was not statistically significant (paper 2).

Body mass index and low levels of physical activity were positively associated with
ApoB/ApoA-I ratio in men (pooled samples from Arkhangelsk and NAO). Reported oily fish
consumption was not significantly correlated with ApoB/ApoA-I ratio in men.

The prevalence of obesity and physical inactivity should be of concern. American
Indian and Alaskan Native people with higher levels of activity had significantly better
clinical characteristics (HDL-C, TG, BMI and WC) [219].

The prevalence rates for overweight and obesity are different in each region, with the
Middle East, Central and Eastern Europe, and North America having higher prevalence rates.

In most countries, women show a greater BMI distribution with higher obesity rates
than do men [220, 221]. The WHO statistics demonstrate the higher prevalence of obesity in
women in the Russian Federation than in men in 1979-1985 [162]. In 2008, age-standardized
estimate of obesity in women was 29.8% (25.8-33.9%), compared to 18.4% (15.1-21.8%) in
men [163].

The Russian Longitudinal Monitoring Survey (RLMS) reported that obesity rates
among adults increased dramatically for both genders (especially for women) over the 10 year
period from 1994 to 2004, from 27.8% to 36.6% in women and from 9.5% to 16.3% for men
[15]. In 2008, WHO age-standardized estimate of obesity in women was 29.8% (25.8-33.9%),
compared to 18.4% (15.1-21.8%) in men [222].
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Few studies on obesity and associated risks have been performed in Indigenous
peoples of the Russian Federation [171, 223]. The study of indigenous Siberian populations
reported rising rates of obesity. Again, the mean value for BMI was higher in women than in
men and levels of obesity in women were nearly double those of men (12% vs. 7%).

Physiologically, women deposit more fat tissue, than men. However, women store
more fat in the gluteal-femoral region, whereas men store more fat in the visceral (abdominal)
depot, underplaying the reduced risk of CVD and diabetes in women [224, 225]. However,
both types of fat distribution can be found in both genders. After menopause, body fat
distribution shifts towards a more male pattern, and pro-atherogenic blood lipid changes take
place [226].

In our study (paper 2), women from NAO had lower levels of TC and ApoB. Age and
consumption of animal fat were positively associated with ApoB/ApoA-I ratio in women
(pooled samples from Arkhangelsk and NAO).

We expected to detect negative associations between fish consumption and
ApoB/ApoA-I ratio. However, no associations have been observed. Some cross-sectional
studies observed that fish consumption’PUFAs content is favorably related to blood lipids.
The undetected associations in our study can be explained by methodological weakness or
some other reasons.

Results from a National Health and Nutrition Examination Survey (NHANAS) 1999-
2002 in non-pregnant, non-diabetic females aged 16-49 showed that total 30 day fish
frequency consumption was positively associated with HDL-C [227]. One of the strength of
this study was large sample size of 1245 women. Our sample size was relatively small which
could result in attenuated statistical power.

The findings from a cross-sectional study (sample size was not different from our
study: 152 men and women) in Tromse, Norway suggested that long-term intake of even
small amounts of fish had positive biological effects. In that survey, the predictor which was
positively associated with lower serum TG and increased HDL-C and ApoA-I, was EPA, but
not DHA. The DHA did not correlate with TG and even showed opposite negative
associations to HDL-C and ApoA-I [228]. As we know, both EPA and DHA are present in
oily fish. The ratio EPA/DHA, as well as content EPA+DHA in seafood may vary
considerably, and is another factor which could influence the results.

The next issue is the amount and variability of seafood consumed by a population. In
our study, the average intake was equal to the reported national average, which is, apparently,

below the recommended threshold. The consumption of marine foods in the rural NAO
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village was much lower than in Inuit. For example, the intake of marine food in Grenland
Inuit was estimated to be 22% of the total energy and distributed as 100 g/day of seal, 64 giday
of fish, 44 giday of whale and 17 gday of sea-birds. This diet, rich in marine oils, and
different from what was observed in Nenets, was positively associated with serum HDL-C
and blood glucose and inversely with VLDL-C and TG [79].

Some authors have suggested that the method of preparation may influence health
effects. Salted fish consumption, predominantly herring, was found to relate to hemorrhagic
strokes in a Finnish study [229]. The intake of fried fish or fish sandwiches was associated
with a higher risk of ischemic stroke [230], with structural abnormalities indicative of systolic
dysfunction and potential coronary atherosclerosis. The authors concluded that the impact of
preparation method on results should be considered [231].

Yet another aspect is that the main effect of n-3 fatty acids on blood lipid profile has
been shown to be lower TG [130, 232]. The reduction of serum TG seems to be dependent on
the baseline level and is more frequently observed in hypertriglycerolaemic persons and
subjects with CVD [233]. In our study (paper 2), persons with CVD and diabetes were
excluded and the majority of participants were normotriglycerolaemic.

The effect of omega-3 fatty acids intervention on apoliporotein profile was not
consistent and is not well-understood.

A systematic review of intervention studies [134] demonstrated that effects of omega-3
fatty acids on ApoA-I levels were generally heterogeneous, but small. Most of 27 studies
found a small net change in ApoA-I with omega-3 fatty acid consumption. Three-quarters of
studies found net changes between -5% and +5% (-7 to +10 mg/dL). No study found a large
net increase in ApoA-I level. A small number of studies found larger net decreases of up to
18% reductions (-33 mg/dL). Little consistency in the effect of omega-3 fatty acids on ApoB
levels was reported. About half of the 25 studies found a small net increase and half a small
net decrease in ApoB levels. One study found a significant decrease and one found a
significant increase in ApoB levels.

In paper 3 we attempted to answer the following questions:

e Are anthropometric characteristics of Nenets and Russian women different?

e What is the prevalence of obesity based on BMI and WC measurements in these two
populations and is there any difference between the residences?

e What is the prevalence of MetS components in the two populations and is there any

difference between the residences?
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e Is obesity associated with impaired glucose metabolism, dyslipidemia and
hypertension in women from NAO?
Nenets women have different anthropometric characteristics, compared to European
Russians, such as lower height, weight and hip circumference.

A higher prevalence of general, but not central obesity is observed in the rural NAO
group compared to the Arkhangelsk group.

The rate of MetS is also high in the sample from NAO and equals the prevalence found
in the Russian population. Low HDL-C, high BP and increased WC were frequent in both
residences with no differences between the populations.

Fasting glucose level is considerably lower in the Nenets women when compared to
the Russian women. The magnitude of cardiometabolic risk estimates associated with higher
BMIs differs among women from NAO. Nenets women with BMI > 30 kg/m® had lower
insulin levels and HOMA-IR than the Russian women. The normal weight (BMI < 24.9
kg/m®) women from NAO had lower levels of glucose, insulin, HOMA-IR, TG and ApoB
than the Russian women at this BMI level. Four risk factors (insulin, HOMA-IR, HDL-C and
TG) were associated with BMI and six risk factors (insulin, HOMA-IR, DBP, HDL-C, TG
and ApoB) were associated with WC among the Nenets women.

Obesity is a concern in both populations. Adiposity is clearly associated with the
highest cardiometabolic risk among both Nenets and Russian women. The diet, physical
activity and socio-economic factors need to be investigated in more detail in order to prevent

obesity, diabetes mellitus and CVD in this population.

International research
There were several difficulties with respect to international character of this research project
encountered during this work. They are well described in the literature.

Firstly, the physical distance between the institutions involved limited face-to-face
communication. Secondly, language differences were often superimposed on the
communication barriers caused by the distance. Thirdly, even when linguistic barriers are
overcome, cultural differences can cause serious misunderstandings between investigators or
between investigators and subjects. Frequent, clear and open communication and prompt
clarification of any questions or confusion are essential. Written affiliation agreements that
spell out mutual responsibilities and obligations may help clarify issues, such as data
ownership, authorship, publication rights and decisions regarding the framing of research

results [204].
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6 Concluding remarks and further research

The present thesis has addressed different aspects related to fish consumption and
cardiometabolic risk factors among the circumpolar population of the rural NAO in
comparison with the urban population of Arkhangelsk County. The main conclusions can be
summarised as indicated below.

An unexpected finding was lower than anticipated total fish intake in the population
sample from the village of Nelmin-Nos in the rural NAO. The median total fish intake,
expressed as daily intake (g/d) was higher among the Arkhangelsk participants (pooled
samples of men and women) than among the Nelmin-Nos participants (pooled samples of
men and women). Only women, but not men from Arkhangelsk had higher total fish
consumption when compared to women and men from Nelmin-Nos.

Residents of the indigenous village consumed predominantly locally caught fatty fish,
termed “whitefish”. Thus, oily fish consumption separately was not different across
residences.

Unfavourable socio-economical factors and limited fish availability were observed in
the rural NAO village. Higher locally caught whitefish consumption was predicted by a high
frequency of fishing and high monthly income in Nelmin-Nos. A monthly income was the
only independent predictor and was positively associated with oily fish consumption in the
urban residents of the Arkhangelsk region.

We have not found any associations between fish consumption (estimated as total, oily
or lean) and ApoB/ApoA-I ratio in pooled samples of women from Arkhangelsk and NAO
and in pooled samples of men from Arkhangelsk and NAO.

We also have not detected differences in ApoB/ApoA-I ratio between volunteers free
from CVD and diabetes when two residences were compared. Adjusted geometric means of
ApoB/ApoA-I ratio were 1.02 and 0.98 in men and women from Arkhangelsk; 0.84 and 0.91
in men and women from NAO respectively. However, the differences between men were very
close to the level of significance (p=0.057) and probably did not reach the level of
significance due to a low male sample size.

Age and animal fat consumption predicted significantly ApoB/ApoA-I ratio in pooled
samples of women from Arkhangelsk and NAO. Body mass index and the low level of
physical activity predicted significantly ApoB/ApoA-I ratio in pooled samples of men from
Arkhangelsk and NAO.
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We found that high proportion of Arkhangelsk women have obesity and metabolic
abnormalities correlated with age. The same health problems were detected in women from
the rural NAO group. However, better TC and ApoB levels in the rural NAO women were
detected.

In fact, we have not seen the differences in prevalence of self-reported hypertension
and type 2 diabetes in women. Hypertension is a very prevalent CVD risk factor.
Interestingly, considerably lower fasting glucose level and HOMA-IR were observed in
Nenets women.

Men from the rural NAO were less obese and had also better lipid profiles than men
from Arkhangelsk (HDL-C was higher, while VLDL-C, LDL-C and TG were lower).

It is more likely that differences in lifestyle between the two communities (nutrition
habits, physical activity, etc.), rather than genetic differences influenced the results.

However, the negative factors uncovered in NAO, such as poor socio-economic
conditions, reduced fish consumption (and probably reduced consumption of other traditional
foods and increased consumption of western foods), changing lifestyle to more sedentary,
especially among women, might cause a negative effect on health, including CVD, if not now,
then in the future.

Smoking was highly prevalent among men in both communities, but not among
women and should be considered an important risk factor in males.

Alcohol dependence and abuse should be of concern, however research, concentrated
specifically on this problem is preferable.

In our study, we analysed two samples with different lifestyles. We have not
performed analysis, based on ethnicity. However, the majority of participants from the rural
NAO were unique Arctic population Nenets. We assume that the rural NAO sample is highly
representative for this ethnic group.

Our study was not a large sample study, however the results are very consistent with
other similar projects [234, 235].

It is not possible to conclude with certainty whether there are any clinical advantages
with respect to CVD morbidity and mortality risk in the rural NAO population compared to
their Arkhangelsk counterparts based on our study design. It has, however, become clear that
future research should focus on assessing prevalence of CVD morbidity and mortality among
Nenets population and health implications of obesity and changed lifestyle, including dietary
factors and physical activity pattern. Fish consumption and omega-3 status along with

environmental pollutants and prevalence of alcohol abuse in this population should be
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investigated further. Large representative cross-sectional studies and prospective cohort

studies are also required.
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Appendix |

The questionnaire (in Russian and in English)



MOPCKAS MULLIA 1 3[IOPOBbE
Al S1S R el

)
Bbi cornacHbl NpUHATL y4yacTtue B nccnenoBaHMn? |

Bospact | | net
fal] Her [] - -

[aTta poxaeHus R R
MeCTO XUTeNbCTBA: [eHb MecsiL,  rof

HaCenéHHbIN NyHKT

Mon My)KCKoﬁD >KeHCKm71|:|

Odata F_r_rr_r_rr_r_r_1_1 Kakoe o6pa3osaHue Bil nonyunnu? (BuibepuTe TonbKo
OeHb  Mecsl roa OAMH BapuaHT OTBeTa)

O6yqu|/|e TpaguUMOHHbIM HaBblkaM N 3HAHUAM BHE LLUKOJbl

MHMuManbl I — l — | — I HeokoH4YeHHasi HaYanbHas LWwkona

dPHnN O (Pamunus, Uvs, OTyecTBO) HauankeHas wkona

HenonHas cpegHsas wkona 9 kn. (unu 7-8 kn.)

MonHas cpegHsast wkona 11 kn. (unu 10 kn.)

UneHTU(DMKAUMOHHLIN HOMep yyacTHUMKa CpefHee npodheccuoHansHoe 06pasoBaHne (TEXHUKYM,

yunnuLie, Konnemk)

O6GBbEKTUBHbIE flaHHble HeoKoHUYeHHOe BbiCLLiee 06pa3oBaHue (YHUBEPCUTET, UHCTUTYT),
ecnu 3 roga un bonee

Bpemsa namepenHus I _1_ I vacos
OKoH4YeHHoe Bbicllee obpa3oBaHue (YHUBEPCUTET, UHCTUTYT)

AcnupaHTypa nocre yHuBepcuteTa, UHCTUTyTa (aMnnom
KaHamaaTa, JOKTopa Hayk)

OO0O4d 0Odooon

ApTtepuanbHoe paBrneHue

MamepeHne Cuctonuyeckoe [unactonunyeckoe
apTepuanbHoe AaBneHue apTepuanbHoe faBneHue Kakyto paboTty Bl BbinosnHsieTe (BbINOMHANN) UK NO
p Kakow cneumanbHocTu Bbl paboTaeTe (pabotanm)
V ?
____________ MM DT. CT.  umpr.cn 6onbluyto YacTb Baluen Xn3Hu?
2 BOIDKHOGT. .
____________ MM PT. CT. e ..MM pPT. CT.
Cpentiee MEGTO PaBOThI ... ...l
.................................................................. MM pPT. CT. MM pT. CT.

A He pa60Tar|(a)|:| He 3Hato, HeT OTBeTaD

YacrtoTta nynbca
Kakas y Bac 6bina ocHoBHasi pa6oTa unu cnoco6

Vavepetine HacTota nynkca 3apaboTaTh Ha XM3Hb nocneaHue 12 mecaues?
! ya./MIH BOIDKHOCTD, |
2 MECTO PABOTL ... ittt
____________ ya./MyH
Cpeariee A He pa60Tan(a)|:| He 3Hato, HeT OTBeTaD
ya./MyH
Bbl certuac? (BbiGepuTe Aa unu HeT B KaXXA0OM CTPOKe)
AHTponomeTpus
Oa  Het
PocT PaBoTtaeTe no HanMy NomnHbIi pabouni AeHb 3a nnaty ] (]
s CM ~ ~ = ==
B PaboTaeTe no Hanmy HenorHbIM paboyunin AeHb 3a nnarty
ec ==
________________________ LK PaboTaeTe He Mo HanMy, YacTHbIV NpeanpuHUMaTenb N L]
OKpYXHOCTb Tanum Homoxossiiika HERN
e e ™ Hepab6oTatoLnit neHcuoHep HERN
OKpyxHOCTb 6€ep ou VanTech : :
MHaekc Macchl Tena BespaboTHbI(s) Ll ]
........................ BEC Kr / pocT M2 He cnocobHbl paboTaTb BCrieacTBre MHBANMOHOCTY, |:|
OKpyXHOCTb Tanuu/ npobnem co 340pOBbEM
OKpyXHOCTb 68aep B oTnycke no 6epeMeHHOCTM 1 yxoay 3a peGEHKOM [1: [
oM . I .
3a60p KpoBu Ckonbko neT Bbl XxuBeTe B 3TOM C€BEPHON MECTHOCTU?
BpeMsi B3ITUS KPOBU I | | yacoB I _1_1 net(Ecnu meHblue, Yem 12 mecsueB, ykaxute 00)

K kakon aTHM4YeckoM rpynne morna 6b1 oTHecTu ce6s Bawa
B3sTve kpoBM HaTolak fal] Her [] MaTb? (BbiGepute TONLKO OOMH BapuaHT OTBETA)

ABopureHHble Hapoabl CeBepa («4MCTOKPOBHAA» HEHKA Wi

CKOnbKO BpeMeHM Mpowsio C nocriegHero npuéma npeAcTaBuTeNb APYroro CeBEpHOro aTHoca)

nmwmn? | _ | _lyvacos
Yr1o Bbl Kywanu, nunu B nocneaHMn Npuém nuwm? HeaBopureHHble Hapofibl (Pycckue Unu p. HaUMOHaNLHOCTb)
1 2 3

CwmeluaHHas rpynna (abopureHHble n HeabopureHHble Hapoabl
4 5 6 CeBepa)

Ood o 0O

---------------------------------------------------------------------------------- He 3Hato, HeT oTBeTa
Ynotpe6nsanu nu Bel cnupTHbIE HANUTKK BYepa unm

cerogHA? fda[ | Het []

RN



K kakon aTHuyeckow rpynne mor 6bl oTHecTM cebsa Baw
oTtel? (Bbibepute ToNbKO OAMH BapuaHT oTBeTa)

AbopureHHble Hapoabl CeBepa («4MCTOKPOBHbBINY» HEHEL, Unu
npeacTaBuUTeNb APYroro CeBEepHOro aTHoca)

HeaGopureHHble Hapogbl (PyCckue Ui ap. HauMoHanbHOCTb)

CmeluaHHas rpynna (abopureHHble 1 HeaGopureHHble Hapoabl
CeBepa)

odo| o

He 3Hato, HeT oTBeTa

B cooTBeTCTBUU CO CBUAETENILCTBOM O POXAEHUN,
nacnopTom, ApyrMMu AoKyMeHTamMu Bbl oTHocuTech K...?

PyCCKVIMI:l YKpaMHuaMD EenopycaMD
HeHuaMD KOMVII:‘

[pyron HaunoHanbHOCTK, NOXanyncTa, oxapakTepuaymnTe Kakon Dl

He anato, HeT oteeTal_]

Bbl (oTMeTbTe Huxe [a unu HeT no kaXgomy NyHKTY):

CTpa,El,aeTe CHWXEeHHbIM anneTnTom

fa ] Her []

CTpa):l,aeTe NOBbIWEHHbIM anneTuTomM

fal] Her []

CTpafiaeTe XpOHUYECKUM XenyAo4HO-KULLIEYHBIM 3a6oneBaHnem

Oa |:| Het |:|

[Janee Ham BaxHO nonyyYuTb uHGopMaumo o Bawwux
npuBbluKax B efe. lNpu oTBeTe Ha KaxAabli BOMPOC OTMETbTE,
Kak yacTo Bbl ynoTpebnsanv npoayKT, ykasaHHbIN B Bonpoce, 3a
nocneaHve gBeHaguaTb MecsiLeB.

PbIBA N MOPENMPOOYKTbI / TPAOULUNOHHAA NMULLA

Kak uacto Bbl ynoTtpe6nsanu pbiGy 3a nocnegHue
OBeHagLaTb MecsueB?

Hukorpal/ 18 2-3 18 2-3 4-6 18 2+B
peako mec. B Heq. B B JeHb  [eHb
Mec. Hed.  Heg.

Peita O O 0O0000o .

Mo co6cTBEHHOMY MHEHMIO U owylleHuAaM Bbl oTHocuTech
K...?

PyCCKVIMI:l YKpaMHuaMD EenopycaMD
HeHuaM|:| KOMVII:‘

[pyron HaumoHanbHOCTK, NOXanywncTa, oxapakTepuaymnTe Kakon Dl

He anato, HeT oteeTal_]

B nepuoa, korga Bbl ynotpebnsanu pbiby, kak 4acto Bbl
enu HUXKenpueeaeHHble NPoAyKThLI? (BbiGepute no ogHoMy
OTBETY B KaXAOMN CTpoke)

Hukorpa/ 18 2-3 18 2B 3+B
pegko MEC. B Hed.  Hed.  Hed.
Mec.

BapeHas, npunyLieHHas
Tpecka, NuKLa, caitaa

XapeHas Tpecka,
nuKLLa, cainga

Bbl (BbIGEPUTE TONBKO OAUH BapuaHT OTBeTa):
PaaBeneH(a)D

Bnoaa/s,qoseu,D

3amy>|<eM/>KeHaT|:| YKueTte BMeCTeI:l

Hukorga He Obinun 3aMy)K8M/)KeHaTbI|:|

3ybatka, kambana,
MOPCKOI OKYHb

Nocock (cémra), hopenb

Cxymbpus

Cenbab

CkonbKo 4YenoBek, Bkno4vasa Bac, B Bo3pacTte ctapiue 18
net xuByT B Bawem gome?
Yvncro | _ 1 _ |

OO o o o
OO O o o
OO O o o
OO O o o
OO O o o

N R O AR

opbyLa

Cwur, uup, nensgp,
psinyLUKa, rofel, oMyfb,
HenbMa 1 ap. nogobHas
pbiba

Ckonbko geten mnagwe 18 net xuByT B Bawem gome?
OtmeTbTe 00, ecru HUCKONBLKO.
Yacno | _ I _ |

CkonbKo YenoBek B Bawewn cembe nony4yarot goxon?
Yneno | I |

CKkonbKo cocTtaBnsieT COBOKyﬂHbIVI eXeMecCAYHbIA aoxon
Ha Kaxgoro uneHa Balwen cembu B cpegHeMm, BKnr4asa Bce
UCTOYHUKN: 3apnnaTbl, NeHCUu, noco6wms, ctTuneHgum, ap.?

MeHee yem 1500 1500,1-2500
2500,1-3500 ] 3500,1-4500 ]
4500,1-6000 ] 6000,1-8000 ]

8000,1-12000 ] Bonee yem 12000 [_]

He 3Hato, HeT oTBETa |:|

MNMuTaHue

fBnsieTecb nNu Bbl BeretapmnaHuem (He ynotpebnsiete Msico
B NuLLy, HO ynoTpebnsieTe Kypuuy 1 pbiby)?
Oa |:| Het

Co6nioaaeTte nu Bbl gneTty B HacTosiwee Bpems?
Oa |:| Het |:|

Ecnu pa, kakasa aTto guera?

Ecnu pa, kak ponro Bbl co6niogaete auety? (Bnuwwute
KONU4YeCTBO neT, MecsiueB):

I I Iner I | I wmecsues

Ecnu Bbl ynoTpe6nsanu gpyryio pbioy, BNuliMTe B NycTble
rpadbl HUXe HazBaHWe pbIGbl U YKaXuTe, Kak YyacTto Bbl eé
ynotpebnsanu

Hukorga/ 18 2-3 18 2B 3+B
peako mec. B Hed. Hed.  Hep.
Mec.

0O O odoad

0O O odoad

0O O odoad

OnuwuTte, Kakyio pbioy Bbl eguTe uvalle, HauuHas ¢
Haubonee 4acTto noTpe6nsiemon pbIGbl 1 M 3akaH4YuBas
HauMeHee YacTo noTpebnsiemon 3.

1 HanBonee Yacto

2

3 HaumeHee YacTo




3aBucUT nNu 3HauuTenbHo Bawe noTtpe6neHue pbiObI OT
ce3oHa roga?

Oa |:| Het |:|

He 3Hato |:|

Ecnu [a, ykaxuTe, NpeuMyLUeCTBEHHO, KaKyl pbiby B
Kakoe BpeMsi rofa U Kak YyacTto (BbibepuTe 18 mec.; 2-3 8 mec.;
18 Hed.; 2 8 Hed.; 3+ 8 Hed.) Bbl ynoTpebnseTe.

Kak Bbl cunTtaeTe, usameHunacb N BOCTYNHOCTb PbIObI C
1991 roga?

DMEHbLLle [ocTynHa |:|E>onbu.|e [OCTynHa |:|He n3meHunacb

CesoH Bugpl notpebnsemoit poibbl Kak vacto

3nma

Kak yacto Bbl nnu uneHsl Bawein cembu noBunu pbidy?
EXXeHeOeMbHO

1-3 pa3sa B mecsy,
1-11 Pa3 B TOA, |:|
Hwukorpa

BeCHa

neto

Kakyto yacTb oT Bcex NpoAyKTOB NUTaHUs, NoTpeGnseMbIX
Bawen ceMben, cocTaBnsana pbi6a?

Hwuyero/noytn Hu4ero |:| Bonblie nonoBuHbI |:|
MeHbLU€e NONOBUHbI |:| MouTn BCE |:|
OKOIo NONOBUHBI |:| He 3Hato |:|

OCeHb

Ecnu Bbl enu pbiby, CKONbKO coCTaBnsifla OGbIYHaA
nopuua? (1 nopuusa =150 r) (BbiGepute no ogHOMY OTBeETY
B KaXgom CTpoke)

BapeHas, npunylueHHas pbiba (nopuusi)

L1 []15 [l [ 3+

YKapeHas pbiba (nopums)

L1 (lis 2 [J3+

Kakyto 4yactb OT Bcen pblObl, noTtpedbnsaemon Balen
ceMbeMn, cocTaBnsna 3arotoBneHHasa Bamu pbi6a?

Huyero/noyTtn Hu4ero |:| BorbLue nonoBuHbI |:|
MeHbLu€e NonoBuHbI |:| MoyTn BCE |:|
OKOMOo NOMOBUWHBbI |:| He 3Hato |:|

Kak uyacto Bbl enu cnepgyrouwue BuAabl TPaguLMUOHHOMU
ceBepHon nuwmn? (BbiGepute No ogHOMY OTBeTy B KaXaon
CTpokKe)
Hukorga/ 1 pa3 2-3 1 pas 2-3 4+ pa3
peagko B MecC. pasa B B HeA. pasa B B Heqd.
MEC. Heq.

OneHbe mMsico

Ckonbko pa3 B rog Bbl enu cneaywouwme npopayktbi?
(BbiGepuTe No ogHOMY OTBETY B KaXXA0M CTPOKe)

013 a6 78 0

OneHuit Xup ] ]

Msico amkux
XMBOTHBIX

Monoku

Msco TioneHs

[MeyeHb pbibbl

Xup TioneHs

Msico mopxa

Kak yacto Bbl ynoTtpe6nsanu KoHCepBbl nevyeHb TPECKU?
pas B mecsu. OTMeTbTe 0, ecnu pexe.

Xup mopxa

Msco kuta

KuToBbIn xup

Kak 4yacto Bbl enu Mopckux pakooGpasHbIX (KpeBeTKM,
Kpabbl)? (BbiGepuTe TONbKO OAMH BapuaHT oTBeTa)

DHMKor,ua/penKo |:|1 B MEC. |:|2-3 B MEC. |:|1+ B Hed.

CeBepHble necHble
Arofpl

CeBepHble necHble
rpubbI

Kak 4yacto Bbl enu MOPCKAX MOMMIOCKOB (Muguu,
KanbMapbl, MOpckue rpe6elkn)? (Bbibepute TonbKo oauH

BapuaHT oTBeTa)
|:|1 B MEC. |:|2-3 B MecC. |:|1+ B Hea.

DHMKor,qa/pe,u,Ko
Mo Bawum oueHkam, pgoctatoyHO nu pbiGbl  Bbl
nortpeénanu?

[a |:| Het |:|

Ecnu HeT, noyemy Bbl He noTpe6nsanu 6onblue pbi6Gbl?

Crnuwwkom foporo

TpyAHO KynUTb CBEXYIO PbiBY

[noxoe kayecTBO

OO0 o0odd oO0oooooddoadd
OO0 o0odd O0ooooodddadd
OO0 odd OUgHioooddoaodd

00000 0f00p00000000

oo o o oo
oo oo ooy

OtcytcTBytoT 6rtofa BbICTPOro NPUroTOBMEHNS

3anax BO BpeMs NPUroTOBNEHNS

TpyaHo NpuroToBUTL

He niobrio BkyC

BcnomHuTe, Kakafa 4acTb Bawero meHwo cocrtosina u3
TPaAULIMOHHLIX CeBepHbLIX NPOAYKTOB MUTaHWUSA, BKIOYas
pbIGYy?

Huyero/nouTtn Hu4ero |:| BonbLue nonoBuHbI |:|
MeHbLue NOnoBUHbI |:| MouTtn BCE |:|
OKOono NONOBUHbI |:| He 3Hato |:|

[a
L]
ManeHbkuit BoIbop |:|
L

UneHbl cembi He No6ST pbIBy

CeMeliHas npuBbIYKa, Mbl HE €NN pbiby B MOEM AETCTBE

Muwesas anneprus

Ecnu pgpyroe BaxHo, noxanyncra, ykaxute nogpobHyo nHdopmaumo

N3 obOwero ob6bema TpagULMOHHOM CeBEepHOWM nNULUM,
noTtpe6nsiemon B Bawen ceMbe, Kakaa YacTb Obina Ao6bLITa
uyneHamu Bawen cembu B nocnegHue 12 mecsiueB nytem
0XOTbl, pbl6anku, cobupartenbcTea?

Hwuuyero/ noyutn HM4ero |:| Bonblue nonoBuHbI |:|
MeHbLue NOnoBUHbI |:| MouTtn BCE |:|
OKOMo NOMOBMWHBI |:| He 3Hato |:|



AOPYIUE NPOAYKTbI U NPUTOTOBJIEHUE NULLA

Mpu oTBeTe Ha Kaxdbli BOMPOC OTMETbTe, Kak 4acTto Bbl
ynoTpebnsnu NpoAyKT, yKasaHHbI B Bompoce, 3a nocnegHue
OBeHaguaTb MecsiLeB.

Ckonbko CTakaHoOB Kaxporo BuAa Monoka
(kMcnomono4Hbix npoayktoB) Bbl nunu? (Bbibepute no
OOHOMY OTBeTY B KaXAoM CTpoke):

Hukorga/ 1-4 5-6 1cr. 2-3 4+ cT.

CKONMbKO KYCKOB XxNneb6oO6ynouYHbIX wu3genum WU Ccyxux
xne6ueB Bkl ynotpebnsanu (1/2 6ynoyku = 1 kycok xne6a)?
(BbiGepuTe No ogHOMY OTBETY B KaXXA0MN CTPOKe)

Hukorma/  1-4B 578 2-3B 4-58 6+B
peako Heq. Heq. O€eHb  [eHb  [JeHb

PxaHoit (4épHblit xneb) |:| |:| D D D

Xne6 u3 wmyku rpyboro
nomona,LienbHO3epHOBO D D D D D

[MweHnyHbIN Xned
(6enbiit xneb, 6aToH) [ [ [ L] ]

OO odg

Cyxue xnebupl 1 T.4. . |:| |:| |:| D D

peako cT.B CT.B B CT.B B
Heq. Heq. JeHb  [eHb [€Hb

Monoko

(kmcnomonoyHble

NPOLYKThI)  MPHOCTbIO D |:| D D |:| |:|

3,2-3,9%

Monoko

(kMcnomMonoYHble

MPOLYKThI)  XMPHOCTbIO D |:| D D |:| |:|

1,5-2,5%

Ckonbko OyTepb6pogoB B cpegHeM 3a Hegenw Bbi
ynoTpebnsanu co crepylowWUMUM pPbIGHLIMUM NpoayKTamMu?
(BbiGepuTe No ogHOMY OTBETY B KaXXA0MN CTPOKe)

Hukor 18 2-38 468 798 10+
nal Hep. Heq. Heq. Heq. B
peako Heq.

06
0’5?/:)Kl/|peHHoe MOOKO I:‘ |:| I:‘ I:‘ |:| I:‘

KoHcepauposaHHas pbiba

0o J 1 0l L

Cnaboconé
; IJ)':gaoconeHam KnpHast |:| I:l I:l I:l I:l I:l

Ynotpe6nanu nu Bel cnuekn 10% un >?
[a, npakTnyeckn exeaHeBHO |:| MHorpa |:| Het |:|

Vikpa o O o0 0o 0o

Ckonbko 4Yallek 4as, kaxporo Buaa kKode Bbl nunu?
(BbiGepuTe No ogHOMY OTBETY B KaXXA0M CTPOKe)

Hukorpal/ 1-6 1y, 2-3 4-5 6-7 8+uy.
peako 4.B B 4y.B 4.B u.B B

Ckonbko OyTep6pogoB B cpeaHeM 3a Hepgenwo Bbi
ynoTpe6nanu c apyrumu npoayktamu? (Bbibepute no
OOHOMY OTBETY B KaXaoM CTpokKe)

Hwkorma/ 1-3B  4-6B 1B 2-3B 4+B
peako  Hed. Heql. OeHb  [ieHb  [eHb

BapeHbe, mxem, Méf

Hej. fA€Hb [E€Hb fAeHb [eHb  [ieHb

Hait 0 o O 0 [ [

Teépabii Cbip
XnpHocTbio 40-50%

CBapeHHbIi1 kode |:| D : : :

[MpuroToBnEHHbIN

(punbTPaLMOHHBIM

cnocoom wu [ ]
BbICTPOPaCTBOPUMBIIA

koche

I N I R N R

06e3xmpeHHbIit
TBEPAbIN CbIp

[naBnexbIn cbip

CKONMbKO CTakaHOB  NaKeTMPOBaHHbIX COKOB  MNU
rasaupoBaHHbIX HanNWUTKOB, copepXawux caxap, Bel nunu?
(BbiGepuTe TONLKO OANH BapuaHT OTBETa)

Hukorga/ 1-3 4-6 1cr. 2-3 4+ cT.
peako CT.B CT.B B CT.B B
Heq. Heq. OeHb  [eHb A€eHb

MsicHble NpoayKThI
(konbaca, BeTUMHa,
6ekoH 1 ap.),
NeYEHOYHbI nawTeT

O OO Q4
[ .D.D.D
O OO
O OO Qd
O OO Qd
O OOQ

[NakeTUpoBaHHbIe COKY,
ra3upoBaHHbIE HaMUTKY,
cofepxalume caxap

Kakon Bup xupa Bbl 06bIYHO ucnonb3oBanu ¢ xnebom?
(BbiGepuTe 6Gonee 4eM oaMH BapuaHT, ecnv Heob6xoanUmo)
A He ucnonbayto xupbl 4na 6ytepbponos

CnuBo4Hoe macno |:|

Msrkuin maprapuH (Hanp., «<Bonmuke», «Pamay) |:|

Cano v apyrow xup AOMaLLHNX XUBOTHbIX
[Opyron Bug xupa (Hanuwmnte Kakom):

CKONMbKO MNPUMEPHO KYCKOB WM  YaWHbIX JIOXeK
padmHMpoBaHHOro caxapa Bbl 06bIMHO Knanu B HanuTKu
(yan, kocbe n gpyrue) B cpegHem B geHb? OtmetbTe 0,
ecnu Bkl He ucnonb3yeTe caxap.

KyCKOB unmn YariHbIX NOXeK caxapa B eHb

Kak uyacto Bbl ynotpebnsnu cnegyowme npoayKTbi?
(BbiGepuTe NO 0gHOMY OTBETY B KaXXA0MN CTPOKeE)

Hukorga/ 18 2-3 1pas  Heckonb  1pa3  2+pa3
peako Mec. B BHed. kopasB BfAeHb B JeHb
MEC. Hepo.

Tﬂ;’ o s R s R o N o R
CmeTaHa ] (1 O [ ] ] ]
o= 0 000 O O O
MaprapuH [] (1 [ [ [] ] - L]
Vorypt ] (1 [0 [ [] 1 [

Ecnu Bbl ucnonb3oBanu xup Ana O6yTepbpoaoB, KakoB
cnov pAaHHoro npoaykrta? (Bblbepute TOnbko OAWH BapuaHT
oTBeTa)

OueHb TOHKWI Crow (3 T, MeHbLLE YaHOW FTOXKM) |:|
ToHkui cnow (5 1, 1 yarHaa noxka)

ToncTeivi cro (8 1, 1,5 YaHoM NoXKw) |:|
OueHb TONCThIN croit (12 1, Gonblue 2 YalHbIX NOXeK) |:|

Kak yacto Bbl ynotpe6nsanu cBuHoe cano? OtmetbTe 0,
ecnu Bbl peako/HuKoraa He eguTe cano.

pas B Hegenw

Kak yacTto Bbl ynotpebnsanu manoHes? (Bbibepute TONbKO
OAWH BapuaHT oTBeTa)

Hukorpa/ 1-68 1B A€Hb 2-3B 4+
peako Heq. [leHb NieHb

MaitoHes [] L] ] ) [] L]

Kak wyacto B cpegHem Bbl ynotpebnsnu 3naku (cyxue
NpoAyKTbl U3 CMecu 3EpeH), OBCsAHbIE XJOMbA, MHCNN?
(BbibepuTe TONLKO OAUH BapuaHT OTBeTa)

Hukoraa/peako 1-3 B Hep. 4-6 B Hepl. 1 B A€Hb

Kak yacto Bbl ynoTpebnsnu puc, cnareTTu/makapoHbl,
6060BLIe? (BblGepute nNo ogHOMYy OTBeTy B Kaxaon
CTpokKe)

[ [l L] [

Hukoraa/ 1-3 B Mec. 1 BHes. 2 B Hep. 3+ B Hep.
peako )
Puc [ ] [ ] [ ] L] L]
MakapoHbi! [ ] [ ] [] ] ]
Bo6osble : : : |:| |:|




Kak yacto Bbl ynoTtpe6nsinu kawm (pucoBasi, rpeyHeBas,

nwéHHasi, neprnoBasi, siYHeBasi, MaHHas, OBCfHas)?
(BbiGepuTe TONbLKO OANH BapuaHT OTBETa)
Hukorpa/ 18 2-3B 18 2B 3+B
pegko MecC. Mec. Heqd. Heqd. Heqd.

Kaui [l N I A N N

Kak yacto Bbl ynoTpe6nsanu opexu, cemeuykn? (Bbibepute
Nno oAHOMY OTBETY B KaX40M CTPOKe)

Hwkorna/ 1-38 18 24 568 1B 2+B
pefko Mec. Heql. Heq. Heq. OeHb  [ieHb

Opexn (1 0O o 0 0 0

Cemeuykn : : |:| : : |:| :

Kak uvacto Bbl ynoTtpe6bnsanu d¢pykTbl: A6noku/rpywm,
anenbCuHbl, GaHaHbl, BWHOrpad, MNepcukn wu AOp.?
(BbiGepuTe TONbLKO OANH BapuaHT OTBETa)

Kakue ocHoBHble 6ntoga Bbl enu Ha ob6epn, yuH. YkaxuTe,
KaKk 4Yacto B cpegHeMm Bbl ynortpe6bnsanu 1O uMnu wuHoe
6nopgo 3a_nocnegHue ABeHaguatb MecsiueB. (BbiGepute
no oAHOMY OTBETY B KaXXA0W CTPOKe)

18 238 1B 2B 3B 4B 5+B
Mec. MeC. Hef. Hed. Hepn. Hed.  Hep

Mopuys msca
(roBsiAMHa, CBMHMHA,
6apaHuHa)

®apu, koTneTa
MsCHas (roBsiAMHa,
CBUHWHA, BapaHuHa)

MepepaboTaHHoe
MSICO: COCMCKM 1 T.4.

KoHcepaupoeaHHoe
Msico («TyweHkay)

CyBnpoaykTbl, Hanp.

Hukorpa/ 1-38 18 248 568 1B 2+ B neyeHb (roBsianHa,
peako Mec. Hep. | Hed. | Hel.  OeHb  leHb CBMHMHA, 6apaHuHa)
OpyKTHI [] [] ] L] [] ] (] Kypuua, 6nioga 3
NI
[Mopums XMpHOI pbiBbI
Kak yacto Bbl ynoTtpe6nsanu oBowwM, UcKno4vasn by PHOH p

kapTodenb? (BbibepuTe TONBLKO OAUH BapuaHT OTBeTAa)

Hukorga/ 1-3B 18 2B 3B 458 6-7B
penko Mec. Heql. Heq. Heq,. Heq. Heql.

Osouy 101 ol Il 0

Kak yacto Bbl ynotpe6nsanu kaptocenb? (Bbibepute no
OOHOMY OTBETY B KaXaoMn CTpoke)

Hukorpa/ 1-38B 1B 2-3B 468 7+8B
peako Mec. Hed.  Hep. Heq. Heq.

(ckymBpus, nococh v
1.0.)

Mopuyws nocTHo
pbibbl (Tpecka v 7.4.)

HaTypanbHbiii
MSICHOW, KypHbINA
6ynboH (cyn Ha ux
OCHOBE)

O O 0Ogoogd o)d

¥xa, pbib. 6ynboH

]
o
=
<
o
@

BapeHbiit kapTodens

0 T I Y N

O O O O O O

YKapeHblit kapTodens

Kakon Xup Bbl 06bI4yHO ucrnonb3oBanu npu
npurotoBneHun nmwm? (Bbl MoxeTe BbIOpaTb 6onee
OQHOro oTBeTa)

HO,D,COHHeLIHOG Macno,

CnMBOYMHOE MaCMO D
TBepAbIN MAaPTaPVIH_ |:|
Msarkwi maprapwH____ D
CnmBo4Hoe macno ¢ AobaBkamv maprapviHa____ ... D
CoeBOe MaCIIO, D
OnMBKOBOE MACTIO . D
KyKYpY3HOE MaCIiO ] |:|

YKUBOTHbIV xu1p (CBMHOE cano, roBsiXXWIn, KYpUHbIA U p.) | |:|

Yem Bbl 06bIl4HO 3anpaBnsanu canatbl? (Bbl moxeTe
BblOpaTb 60nee ogHoOro oTBeTa)

MoaconHeuHoe Macno__ . . ] D
ManoHes D
CMeTaHa D
OnmMBKOBOE MaCNO D
CoeBOe MaCIO, D
KyKypy3HOE MacCIo ] |:|
[pyroe, HaNUWINTE YTO UMEHHO _____ .. ... ... D

Hwyero ] |:|

Ckonbko suy Bbl 00bIYHO cbeganu 3a Hepgenw (B
’KapeHOM, BapeHOM Buae, B omnete)? (BbiGepuTte Tonbko
OAWH BapuaHT oTBeTa)

Lo L1 L2 []3-4 [ 56 7+

Kak yacTto Bbl ynotpeonanu?

Hukorga/  1-3B 18 2-38 468 T7+B
peako Mec. Hem.  Hed.  Hem.  Hen.

OO0 OO0 Oo0oo0ooooo d
OO0 o ooooog o d
OO0 d ooooooo d
OO0 d ooooooo d

000 OO0 0000 O O 3sse
\D\DDDDDDDDDDD

oo

oo o o oo ooogoo g

Kak uyacto Bbl enu conéHble 3akycku, «cacT-cbya»?
(BbibepuTe N0 0OA4HOMY OTBETY B KaXO0W CTPOKe)

Hukorma/  1-3B 1B 2-38  46B T7+B
peaxo Mec. Heq.  Hed.  Hed.  Hen.

KapTodenbHble unnckl

Apaxuc

i

O Odd

CywwéHyto pbiby, — —
kanbmapbl D D D
«®act-gya» (kapToLuka

pu, nuuua, rambyprep) O O O

0 O

Kak yacTto Bbi ynotpebnsanu MOpOXeHble
nonydabpukarbi?
I:lHVIKOF,D,a/peLlKO |:|1-3 B MecC. |:|1 B Hea.
|:|2-3 B Hed. |:|4-6 B Hea. |:|7+ B Hea.
Kak yacTto Bbl xxapunu nuwy?
Hukorpa/ MHoraa, He kaxablit Kaxabli aeHb

penko neHb

L] L] Ll

Kak yacTto Bbl enu KypuLy BMecTe C KOXen?

Beerma D
HaCTO |:|
MHOT B D
HUKOT O, D
AHe eM KYPULY D

Ho6aensieTe nu Bbl conb B yXke NPUroTOBIEHHYHO NULLy?
HeT, Hukorga |:| Oa, obbl4HO |:| [a, nHoraa |:|

Bhbineuky, MyyHble
KOHAMTEpCKe 3nenis

O O

O

KoHdertbl, Wwokonag

O 0O

Ypansete nu Bbl BMaMMbBIA XMP € MAca A0 ero
NPUroToBIIEHUS UK Nepea ynoTpebneHnem B nuily?

[a |:| Het |:|

CkonbKo pa3 B aeHb Bbl npuHumaeTe nuwy? Pa3



MuweBble no6aBKu

MpuHumaeTe nu Bl pbIGMiA X1p Xnaknuin?

na ] Her [ ]
Hanuwwure Hukorga/ : 1-3B 18 2-3 4-6 7 Kak
Ha3BaHue peako Mecsl : Hed. : Hed. : Hed. : Hed. : [omro

net
[ 1|

MecsiLEeB

0O O oo o g

MpuHumaeTte nu Bbl pbIGuit xup (omera-3 go6aBku) B kancynax?
nal] Her [ ]

Hanuwwure Hukorga/  1-3B 18 2-3 4-6 7 Kak
Ha3BaHue peako Mecsl i Hed. i Hed. : Hed. i Hed. i Jomro

ner
[ I

Mecaues

O oog g

MpuHumaeTe nu Bl BUTaMuHbI/MUHEpanbI?

Ja Dl Het D

Ectb nu y Bac kakMe-Hubyab xpoHu4yeckue 3aboneBaHusi
W1 npobnembl CO 300pOBLEM?

Oa |:| Het |:| He 3Hato, HeT oTBeTa |:|

Ecnu «[a», ykaxuTe, noxanyucra, kakme y Bac ectb
XpOHUYeckue 3aboneBaHus UM NpPobnemMbl CO 340POBbLEM
(B T.4. rMHeKonoru4yeckue)?

Ectb nu y Bac Kakme-nmbo xanobbli Ha COCTOsIHME
340pOBbA B HacTosilee BpeMAa?

Ha I:' Het I:'

Hanuwwure Hukorga/ : 1-3B 18 2-3 4-6 7 Kak 6
Ha3BaHMe DEAKO | MECAL | Hen. | Heh.  Hen. | Hea. | Aomro Bbino nu y Bac octpoe pecnupatopHoe 3aboneBaHue
1 ] (OP3) unu o6ocTpeHne xpoHnyeckoro saéonesaHus B
[ [ OO0 0O 0O net TeuyeHue nocnegHux 2-3 Hegenb?
I_1_1 Oa |:| Het |:| He 3Hato, HeT oTBeTa |:|
MecsiLeB
2 I_t1_1 B nocneaHui mecsy (30 aHeit) 6Ny nu y Bac kakne-nm6o
O] O 0O oo g™, 3 NepevnCreHHbIX HIKe CUMNTOMOB UMM %ano6?
MECﬂLTeB fla Het
3 11 Bonu B rpyan Bo BpemMs (hU3n4eCKon Harpysku |:| |:|
] OO0 O O O Jl-leTI | MpoBnemb! AbIXaHUs UK Kalenb |:| ]
v Bonu B Lwee, nneve |:| ]
MpuHumaeTte nu Bbl Apyrue nuweBble fo6aBkn? ronoHble Gou |:| |:|
fal ]| Het [_] OT&KM Ha Horax ] ]
Hanuwure Hwkorpa/ | 1-38 | 18 | 2-3 | 46 7 Kak [TpuUCTYNbI rONOBOKPYKEHMSA |:| ]
Ha3BaHue peako | mecsy | Hen. | Hed. | Hea. | Hem. | gonro Boni B overamax TR
1 T Bonu BCﬁVIHe E E
] ] 0O O O O ner
[ 11 Mpobriemb nuLiEBapeHIs! L[] ]
- mecsues Bicokasi Temnepatypa |:| |:|
2 | _ | _ I ..........
ner BonesHu, BbinaaeHue 3y6os |:| ]
L] O O O 0O O Lo BonesHy unu pasgpaxeHme Koxu L[] ]
: MecsiLes HapyLueHue 3peHus |:| ]
3 I_1_1 HapyLueHue criyxa L] ]
e
D D D D D D J|1 Tl L Mpobnembl co cHoM, 6ecCoHHMLa |:| |:|
MecsiLieB

CeMenHbIN aHaMHe3

YkaxuTte, 6bin(a) nu y Koro-nu6o wu3 Bawux 6nuskmnx
poACTBEHHUKOB (poauTenu, poAaHble CECTpbl, G6paTbs) B
Bo3pacTe go 60 net:

[la Het He 3Hato

WHdbapkT
CepaeyHblit npucTyn

MMOKapAa MMM OCTPblit

'mnepToHus

BHesanHas cepfeyHas cMepTb

L]

MHCYNbT, KPOBOM3MMSHME B MO3T ] ] ]
Ll
L]

Ykaxute, cTpagan nu kro-nu6o u3 Bawumx 6nu3kux
POACTBEHHMKOB (poAuTenu, poAaHble CEécTpbl, OpaTbs)
caxapHbIM guabeTom?

Oa |:| Het |:| He 3Hato |:|

YkaxuTte, y Koro-nm6o n3 Bawux 6nm3kmx poacTBeHHUKOB
(poauTenu, poaHble cécTpbl, 6paTbhA) ecTb (6b1nn)

npo6nemMbl ¢ KOHTpoNeM U36bLITOYHOro Beca?

Oa |:| Het |:| He 3Hato |:|

NOBbLILWEHHbIN YPOBEHb XonecTepuHa?

Ha |:| Het |:| He 3Hato |:|

Korpa-nu6o poktop, MeauUMHCKasi cecTpa unu Apyrow
MeOWLUMHCKMA paboTHUK rosopunu Bam, yto y Bac ectb
KakMe-nubo M3 nepeyvymncrieHHbIX Huxe 3aboneBaHun? B
KakoM Bo3pacte Bam BnepBble 06 3TOoM ckasanu?
Monyyanu nu Bbl kakoe-NnM60 nevyeHne UNU NPUHUMANU nNu
neKapcTBa OT 3TOro COCTOsIHMA nocnegHue 12 mecaueB?

Bbicokoe apTepuanbHoe gaBrieHue, rmnepToHust
Het |:| Het OTBeTal:l
B kakom Bo3pacTte Bam BnepBble ckasanu? Het OTBeTaI:l

Monyyann nu Bbl kakoe-nnbo neyeHne wunu rnekapcTea OT 3TOro
COCTOSIHUSA nocneaHve 12 mecsaues? ﬂaD Het |:|

Hannuune 3abonesaHus: ,El,a|:|

Bbino nv BeIcOKMM apTepuanbHoe gaBreHve Bo Bpemsi 6epeMeHHoCTN?
Ja[d Her[]  [asreHve Ha BepxHel rpaHuLe HOpMbI (npe-runeprenans)[]

Cep.qelu-laﬂ He[JoCTaTO4YHOCTb

Het |:|

B kakom Bo3pacTte Bam BnepBble ckasanu?

Het OTBeTa|:|

Het OTBeTaD
Monyyanu nu Bbl kakoe-nnbo neyeHne wunu nekapcTea OT 3TOro
COCTOSIHMSA nocneaHve 12 mecsueB? ,D,a|:| Het |:|

Hanuuune 3aboneBaHus: ,Ela|:|



CepAeyHbI NpUCTyN, MHAPKT MMoKapAa
Hannuune 3abonesaHus: ,El,a|:| Het |:|

B kakom Bo3pacTe Bam Bnepsble ckasanu?

Het OTBeTaD

Het OTBeTaD
Monyyanu nu Bbl kakoe-nnbo neyeHne wunu nekapcTea OT 3TOro
COCTOSsIHUSI nocnegHne 12 mecsiueB? ﬂa|:| Het |:|

®dnebuT (BocnaneHue BeH/apTepui)
Hannuune 3abonesaHus: ,Ela|:| Het |:|

B kakom Bo3pacTte Bam BnepBble cka3anu?

Het OTBeTaI:l

Het OTBeTaD

Monyyann nn Bbl kakoe-nMbo nevyeHve wnu nekapcTBa OT 3TOro
COCTOsHUA nocnegHue 12 mecsues? ,Ela|:| Het |:|

OMaBeT. TV
Hanunuune 3abonesaHus: ,Ela|:| Het |:| Het OTBeTaI:l
B kakom Bo3pacTte Bam BnepBble cka3anu? HeTt OTBeTaD

Monyyaru nun Bbl kakoe-nMbo nevyeHve wnu nekapcTBa OT 3TOro
CcoCTOsHUS nocnegHue 12 mecsaues? ,Ela|:| Het |:|

Bbin i caxap BbICOkMM BO Bpemsi bepeMeHHoCTU?
Oa [ Her[JCaxap Ha BepxHen rpaHule Hopmbl (npe-anabet)[]

Tpom603 BEPXHUX UNU HUXKHUX KOHEYHOCTEN
Hannuune 3abonesaHus: ,El,a|:| Het |:|

B kakom Bo3pacTe Bam Bnepsble ckasann?

Het OTBeTaD

Het OTBeTaD

Monyyanu nu Bbl kakoe-nnbo neyeHne wunu rnekapcTea OT 3TOro
COCTOSsIHUSI nocnegHne 12 mecsiueB? ﬂa|:| Het |:|

3aboneBaHnA xen4yHoro ny3bIpA (KAMHU B XXeNYHOM nys3bipe,
3acTou Xenyu, BocnaneHue Xen4yHoro ny3bips)

Hanuuune 3aboneBaHus: ,Ela|:| Het |:|

B kakom Bo3pacTte Bam BnepBble cka3anu?

Het OTBeTal:l

Het OTBeTaD

Monyyanu nn Bbl kakoe-nMbo nevyeHve wnu nekapcTBa OT 3TOro
CoCTOsHUS nocnegHue 12 mecsaues? ,Ela|:| Het |:|

WUHcynbT
Hanunuune 3abonesaHus: ,Ela|:| Het |:| Het OTBeTaI:l
B kakom Bo3pacTte Bam BnepBble ckasanu? . Het OTBeTaD

Monyyann nun Bbl kakoe-nMbo nevyeHve wnu nekapcTBa OT 3TOro
CoCTOsiHUA nocnefHue 12 mecsiues? D,a|:| Het |:|

Bone3Hu neyeHun (I’el’laTMT, umppos, ne4yéHo4Has

HeAOCTaTOYHOCTb)
Hanuuune 3aboneBaHus: ,Ela|:| Het |:| Het OTBeTa|:|
B kakom Bo3pacTte Bam BnepBble ckazanu? | Het OTBeTaD

Monyyanu nu Bbl kakoe-nMbo neveHve wnu nekapcTBa OT 3TOrO
CcoCTOsHUS nocnegHue 12 mecsaueB? ,Ela|:| Het |:|

CteHoKkapaus, uieMmuyeckas 6onesHb cepaua

Hannuune 3abonesaHus: ,El,a|:| Het |:| Het OTBeTaD
Het OTBeTaD
Monyyanu nu Bbl kakoe-nnbo neyeHne wunu nekapcTea OT 3TOro

COCTOsIHUA nocnegHue 12 mecsueB? ,Ela|:| Het |:|

B kakom Bo3pacTte Bam BnepBble ckasanu?

3aboneBaHusA noyek (rmomepynoHedpuT, nuenoHedpur,
MoYeKaMmeHHas 60orne3Hb, NoYevyHasi HeAOCTaTOYHOCTb)

Hanunuune 3abonesaHus: ,Ela|:| Het |:| Het OTBeTaI:l
B kakom Bo3pacTte Bam Bnepsble ckasanu? Het OTBeTaD

Monyyanu nun Bbl kakoe-nMbo neyeHve wnu nekapcTBa OT 3TOro
COoCTOsiHUS nocnefHue 12 mecsiues? D,a|:| Het |:|

Aputmus
Hanunuune 3abonesaHus: ,Ela|:| Het |:| Het OTBeTaI:l
B kakom Bo3pacTte Bam Bnepsble ckazanu? . Het OTBeTaD

Monyyann nun Bbl kakoe-nMbo nevyeHve wnu nekapcTBa OT 3TOro
COCTOsIHUS nocnefHue 12 mecsiues? D,a|:| Het |:|

3aboneBaHus LWMTOBUAHOM Xerne3bl
Hannuune 3abonesaHus: ,El,alj Het |:|

B kakom Bo3pacTte Bam BnepBble ckasanu?

Het OTBeTaD

Het OTBeTaD
Monyyanu nu Bbl kakoe-nnbo neyeHne wunu rnekapcTea OT 3TOro
cocTosiHUS nocnegHue 12 mecsueB? ,Ela|:| Het |:|

MurpeHb, YacTtasi ronoBHasi 6onb
Hannuune 3abonesaHus: ,El,alj Het |:|

B kakom Bo3pacTte Bam BnepBble ckasanu?

Het OTBeTaD

Het OTBeTaD
Monyyanu nu Bbl kakoe-nnbo neyeHne wunu nekapcTea OT 3TOro
coCcTosiHUS nocnegHue 12 mecsueB? ,Ela|:| Het |:|

XpoHuueckas TpeBora, XpoHu4eckasa genpeccus
Hannuune 3abonesaHus: ,El,alj Het |:| Het OTBeTaD

B kakom Bo3pacTte Bam BnepBble ckasanu? Het OTBeTaD

Monyyanun nu Bbl kakoe-nnbo neyeHne wunu nekapcTBa OT 3TOro
CcoCTOsiHUA nocnegHue 12 mecsueB? ,Ela|:| Het |:|

BpoHxuanbHasa actma
Hanunuune 3abonesaHus: ,Ela|:| Het |:|

B kakom Bo3pacTte Bam Bnepsble ckasanu?

Het OTBeTaI:l

Het OTBeTaD

Monyyanu nun Bbl kakoe-nMbo nevyeHve wnu nekapcTBa OT 3TOro
COCTOsIHUS nocnefHue 12 mecsiues? D,a|:| Het |:|

Opyrue annepruyeckue saboneBaHus
Hanuuune 3aboneBaHus: ,Ela|:| Het |:|

B kakom Bo3pacTte Bam BnepBble ckasanu?

Het OTBeTaD

Het OTBeTaD
Monyyanu nu Bbl kakoe-nnbo neyeHne wunu nekapcTea OT 3TOro
CcoCcTOsiHUA nocnegHue 12 mecsueB? ,Ela|:| Het |:|

Ecnu [a, kakue

Boina nu y Bac anneprus Ha onpegeneHHble BUAbl
npoaykToB?

Ha |:| Het |:|

Ecnu [a, oTMeTbTe Ha Kakue:

MonokowT.4. .. I:'
LintpycoBble (anenbCcuHbl U T.A.) ... I:I
Poiba . ] I:'
PakoobpasHble ... I:'

PaK. TV
Hanuuune 3aboneBaHus: ,Ela|:| Het |:| Het OTBeTaD
B kakom Bo3pacTte Bam BnepBble ckasanu? . Het OTBeTaD

Monyyanu nu Bbl kakoe-nMbo nevyeHve wnu nekapcTBa OT 3TOrO
CoCTOsHUA nocnegHue 12 mecsaueB? ,Ela|:| Het |:|

Kak 6b1 Bbl ckaszanu o cBOéM 300pOBLe, UTO OHO?
OTnnyHoe

OueHb xopowee . ... I:'
Xopowee .
YposnetBopuTtenbHoe . I:'

Mnoxoe ] I:'



FoBopun nu Bam Bpay unuM MeauLMHCKas cecTpa, 4To Yy
Bac n36bITo4YHbIN Bec, oxXupeHue?

,D,alj Het |:| Het OTBeTal:l

B kakom Bo3pacTe Bam Brepsble ckasann? Het oteetal_]
Monyyanu nu Bbl kakoe-nMbo neyeHne WM fekapcTea OT 3TOro

COCTOSIHMSA nocneaHve 12 mecsaues? ﬂaD Het |:|

FoBopun nu Bam Bpay unuM mMeguMUMHCKasi cecTpa, UYTo y
Bac BbICOKWI YpOBeHb XoriecTepuHa?

Ha |:| Het |:| He 3Haro|:|

Korma Bam penanu aHanuM3 KpOBU Ha XOnecTepuH
nocnegHun pas?

B TeueHve npegpigywieroroga. . I:'
1-5netwasag . . I:'
Boneevwem5netHasag. ... I:'

Hwkorma . |:|
Heswao I:'

Hdasanu nu Bam MeauumMHCKue paGOTHUKU peKkoMeHaauum
M3MeHUTb Balle nutaHue us-3a 3gopoBbA?

Ha |:| Het |:| He 3Haro|:|
MeHcTpyauum

B kakom Bo3pacTe y Bac 6b1na nepBas meHcTpyauusa?
Bl _ I | net

Yepe3s kakon nepuon Baw mMeHcTpyanbHbIM uUMKNn cTan
perynsipHbim?

Yepes 1 rog nnu mexHee |:|
[lo cux nop HeperynspHbin |:|

Bonee, yem yepes ro,q|:|
He nomHio

[o cux nop nu Baw meHcTpyanbHbIA LUK perynsapHbIn?

Oa |:| HeT meHcTpyaumn
Mon MeHCTpyanbHbIA LMK HeperynspHbIn |:|

Ecnu Her:

3aKkoH4uncsa Ny no usnMonormyeckon npuunHe?

Bbinu nn yganexs! oannonuesbl TpyObl (Npuaatkun)?

Bbina nu yganeHa matka (ructepaktomusi)?

3aKoHUYMNCS NN MEeHCTPYanbHbIN LMK N0 ApYrov npuinHe?

||

Bbl 6epeMeHHbI?

Oa |:| Het |:|

B kakom Bo3pacte y Bac nonHocTbl npekpaTunuch
MeHCTpyauun?

Bl _ I | net

BepemeHHOCTHN, poAabl, rpyaHoe
BCKapMJiMBaHue

YKaxnte rod PpOXAEHUS W KONMUYECTBO MeCSLEB rpyaHoOro
BCKapMnMBaHus kaxporo pebeHka (noxanymncra, coobwute o
MepPTBOPOXAEHHBIX AETSAX UMM yMepLUMX nocne podos). Ecnn y
Bac HeT, u He 6bINO AeTel, nepexoauTe K CcreayloLiemy
BOMpOCY.

Kak ponro y Bac Hetr wm™meHcTtpyauum (c nocnegHeun
MeHCTpyauumn)?
MeHbLue, 4em 1 rog
1-5 net

5-10 net

Bonbuwe, yem 10 net

||

Pe6éHok o poxaeHus KonnyectBo mecsiLes
rpyaHOro BCKapMnunBaHust
i S — N
5 L L 1Ll | LIl
3 e e e e
4 e e e e
5 e e e e
6 e —_——
7 e e e e
5 LIl | LIl

FopMoHanbHas KOHTpauenuus

KOHTPALIENTUBHbIE TABJIETKU

Ynotpebnanu nu Bbl Korga-nmbo KoHTpauenTUBHble
TabneTku?

Oa |:| Het |:|

Ecnu [a, kak gonro Bbl ynoTpe6nsanu KoHTpauenTUBHbIE
TabneTku?

I net

B «kakom Bo3pacte Bbl Havanu  ynoTpebnsTtb
KOHTpaLenTUBHbIe TAabNeTkn?

Bl I | net

Ynotpebnsete nu Bbl cenyac  KOHTpauenTUBHblE
TabneTkun?

fa ] Het []

Ecnu [a, HanuwuTe Ha3BaHMe npenaparta

YnotpebneHue ropMoHanbHbIX NpenapaToB
B nepuoj MeHonay3bl
SCTPOINEHCOOEPXALLUME FTOPMOHAIBbHbIE
TABNETKU/NNACTbIPU/KPEMA/CYNNO3NTOPUN

Ynotpe6nsanu nu Bbl  korga-nu6o

Tabnetku/nnactbipn?

Oa |:| Het |:|

Ecnu [Oa, kak gonro Bbl ynoTtpe6nsanu ropmoHanbHble
Tabnetku/nnacTtoipn?

I | _lner

roOpMoOHarlribHble

B KakoM BO3pacrte Bbl Havanm
ropmoHarnbHble TabneTku/nnacTbipn?

Bl I _1 net

ynotpebnsartb

Ynotpebnsiete nu Bbl ceitvyac Tabnetku/nnactbipn?

Oa |:| Het |:|

Ecnu [a, HanuwwuTe Ha3BaHMe npenaparta



FOPMOHANbHBIE NPEMNAPATbI A1 BATUHAINIBHOIO
MCnonb3OBAHUA

Ynotpe6nsanu nu Bbl  korga-nu6o

Kpema/cynnosutopum?

Oa |:| Het |:|

rOpMoOHarlribHble

Ecnu [a, ato 6binu nekapctBa: (Bbibepute Ha/Het no
KaXAo0MY NYHKTY)

Tekapctea

T
@
=

OT BbICOKOTO AaBMNEHNS

[Lipyrvie cepaeyHble npenaparsl

[ins cHYXeHWs xonecTepuHa

Or pgnabera: TabneTku
Ecnu [a, kak gonro Bbl ynoTpe6nsinu ropmMoHanbHble Vkcynun
Kpema/cynnosuropun? Ot 6omm
| _ | _ | net Ot acTmbl
OT cumnTomoB annepruu
B Kakom BO3pacte Bl Havanm ynotpe6nsTh OT XpoH14eckoro bpoHxu1Ta Unn amcusembl
ropMoHanbHble Kpema/cynnosmtopumn?
Bl | | Or genpeccum
- - ner OT HapyLUeHui1 nuLeBapeHns
. Ot 6eccoHHMLibI
Ynotpebnsiete nu Bbl ceitvac kpema/cynnosutopum?
YcnokouTesnbHble

pal] Her []
Ecnn ﬂa, HanuwuTe Ha3BaHWe npenapaTa_____ ...

Ucnonb3oBaHue nekapcTtB

MpenapaTbl ANsA cepAeYHO-COCYAUCTON CUCTEMBI

MpuHumanu nu Bl npenapatbl peayrisspHO?

Ot npocTynpl, rpunna, 6oneii B ropne

MpoTnBOBOCNaNUTENbHBIE TOPMOHBI (TaKWE Kak
npeaHuU305I0H)

BuTamuHblI/MHEpanb!

OT BbICOKOrO AaBNeHns?

Ot cTeHokapaum?

OT cepoedHoil  HE[OCTAaTOMHOCTM  wiumn  mpw
HEMpaBUIbHOM CepaLeBreHnn

O EEs
[

Ecnu Bbl otBetunu [Ja Ha oAuWH wunum  Gonee
BbllleyKa3aHHbIX BOMPOCOB, MOXanymnucTa, yKaxuTte, Kakue
npenapaTtbl Ans cepaeYHO-COCyAUCTOM cuctembl Bbi
ucnonb3yeTe U Korga Havyasnu nevyeHume.

Mpenapat Havano nevyenns

lon / Mecsu,
LS
2
R
A
S
MpuHumaete nu Bbl perynspHo TabneTku, coaepXxawume
aueTuncanmuunoByio Kucnoty (acnupwmH) ansa
npocnnakTuKn cepaeyHbix 3aboneBaHMn?
Oa |:| Celyac HeT, HO NpuHMMar(a) paHblue |:|
HeT, Hukorga He npvHuMan(a)
Ecnu [a, yKaxute HasBaHWMe
Kak gonro Bbl ynotpebnsete ux ________. MecsLeB . net

MpuHumaete nu Bbl peayrnisipHo npenapaTtbl, NOHMXaKoWme
ypoBeHb XxonectepuHa?

Oa |:| Celyac HeT, HO NpuHMMar(a) paHblue |:|

HeT, Hukorga He npyHuMan(a) |:|

Ecnu [a, ykaxute Ha3BaHue

Kak gonro Bbl ynotpebnsete nx

NpuHumManu nu Bl kakue-nn60 npenapartbl Ha NPOTSAXKEHUMU
nocnegHuX ABYX Heaenb?

Oa |:| Het |:|

Opyrve:

(O 5
(1

TenocnoxeHune B Ha4yanbHow wkone. (BoibepuTte Tonbko
OOMH BapuaHT OTBeTa)
OyeHb xy.qou.laBaﬂ/me Xy,uou.laBaﬂ/bMD Hopmaanaﬂ/bMD

I'IonHaﬂ/bu?ll:‘ OueHb nonHaﬂ/bu?lD

TenocnoxeHne B Bo3pacte 18 net. (BbiGepute TONbLKO
OOWH BapuaHT oTBeTa)
OueHb xy,qow,aBa;l/bMD Xy,qow,aBa;a/bMD Hopmaanaﬂ/bMD

I'IonHaﬂ/bu?lD OueHb nonHaﬂ/bu?lD

MbiTaeTtecb nu Bbl uameHuTtsb Baw Bec?

|:|HeT

[Ina, s neitatocs Habpats sec

dusmnyeckana akTMBHOCTb

MoxanywncTta, ykaxute ypoBeHb Bawen ¢uanyeckonm akTMBHOCTU MO
LiKane oT CaMoro HM3KOro 40 CaMoro BbICOKOTO YPOBHSI B BO3pacTe OT
14 po 30 net, a Takke Ha CerogHsIWHWA AeHb. Hwke npeactasneHa
wkana ot 1 go 10. MNoa u3nyeckon akTUBHOCTbIO Mbl MOHUMAaEM
du3nMYeckylo  Harpysky Ha ynuue WM goma, a  Takke
TPEHUPOBKU/DU3NYECKNE YNPaXHEHUA W Apyrue Buabl HU3NYECKoW
aKTUBHOCTW, Hanp., nporynku n 1.4. O6BeanTe 4ncno, Hambornee TO4YHO
Xapaktepu3ayloLlee ypoBeHb Ballei pmanyeckon akTMBHOCTH.

Dﬂa, A NblTAalOCb CHU3UTb BEC

Bospact OuyeHb HU3KKI OyeHb BbICOKUI
14 net 1 2 3 4 5 6 7 8 9 10
30 net 1 2 3 4 5 6 7 8 9 10
Cenvac 1 2 3 4 5 6 7 8 9 10

TpeHunpoBanucb nu Bbl /| penann nu  dusmnyeckue
ynpaxHeHuss Ansa 300poBbs (He MeHee 30 MMHyT)
perynsipHo nocrneaHue 12 mecsiueB?

,D,a|:| HeT|:|

Ecnu a, To:
CKOoNnbKoO mecaueB__ . . ... mMecsueB
CKOJTbKO YacoB B Heaernt Yacos



CKONbKO MUHYT MUIIM YacoB B AeHb B cpeaHeM Bbl xogure /
rynsiete Ha OTKpPbITOM BO34yxe, B TOM 4ucrie A0 MecTa
Bawen paboTbl u o6paTtHO?

Penko/Hukorga MeHbLe 30 30 MuHyT- 1-2 Bonbue 2

MUHYT 1yac yaca yacos

3nma L] L] L] L] L]
BecHa |:| |:| |:| |:| |:|
eto L] L] L] L] []
OceHb |:| |:| |:| |:| |:|

KakoBa cteneHb chusnyeckon Harpy3ku Ha Bawen paborte?

B ocHoBHOM cuxy. Bo Bpemsi paboTbl a1 xoxy mano. MNpumep: |:|
odmcHas paboTa 3a CTONoM.

B OCHOBHOM XO0XY. S X0y MHOTO, HO MHE He NPUX0AUTCS
noAHUMAaTL U NepeHocuTb TskecTu. Mpumep: npoaasel, |:|
odmcHast paboTa, TpebytoLlas MHOro xoabobl.

MogHumato v nepeHoluy HeBonbluve TsxecTn. Ha paGoTe

MHE MPUXOAMTCS MHOMO XOAWUTb U HOCUTb TSKECTU UMK YacTo n
NOAHMMATLCS MO NECTHULE MUK B ropy. MpuMep: NoYTanboH,
cTpouTerb.

3aHumatock Tsxénon usmyeckon paboTtor. Prsanmyeckn Mos

paboTa o4eHb TAXENas, MHe NPUXOANTCA NOAHUMATB U |:|
HOCUTb TSXKeCTu, konaTtb. [Npumep: Tsxkénas

CeNbCKOX035MCTBEHHasA paboTa Ui NpomeblLLNeHHas paboTa.

A He paboTato []

Ankoronb

Ynotpe6nsiete nu Bkl ankoronb?
[a |:| Het |:|

Ecnu ga, kak 4acTo 1 Kakoe konuyecTtBo Bbl B cpegHem
BbiNuBanu 3a 12 mecsiueB? (BbibepuTte Nno ogHOMY OTBETY
B KaXgom CTpoke)

Hukor 18 2-3 18 2-4 5-6 1+8

nalpeq  Mec. B Hen. B B OEH.
Ko MeC. Hed.  Hep.
Nérkoe nuBo (5%, I:l

6yTbInok 1/2 nutpa)

Kpenkoe nuBo (6onee
5%, 6yTbinok 1/2 nutpa)

CTonoBoe BUHO,

12%, Bokanos 120 mn)

KpennéHoe BuHo,
Hanmeku (16-20%,
6okanos 80 mn)

O O oo
0O O oo
OO g
O O o
O O g

[]
LiamnaHcKoe (MeHee ]
Ll

B cBo6oaHOE OT paboThl Bpems Kak YacTo Bbl BbinonHsiete
cdonsmyeckme ynpaxHeHus, Apyryto ¢u3nyeckyro Harpysky
(pabota no pomy unu Ha padve, ObicTpas xoab6a)
NPOAOIMKNTENbHOCTLIO He MeHee 30 MUHYT, TaKytro, YTOObI
nosiBMnacb He6onblIasA oAbIWKa UKU BbICTYNWN NOT?

E>xxenHeBHO

4-6 pa3 B Hegenwo

2-3 pasa B Hegeno

OauH pas B Hegenio

2-3 pasa B mecsL,

Heckonbko pa3 B rog 1 MeHbLLe

|

£ He mory n3-3a 6onesHu, MHBaNMAHOCTU

Kpenkue civpTHble

HanUTKW: BOAKa, KOHbSIK,

CaMOroH, B TOM uucne B ] 1 [
kokTennsx (40%, pomok

40 mn)

[
[
[
[

CkonbKo net Bbl yno1’pe6nﬂeTe arikorosib B TakKux

KonuyecrtBax? I _1_lner

BcnomHuTe, CKONbKO 6GOKanoB, 6yThINOK crieayloLero
ankoronsi Bl Bbinunu 3a nocnegHue 7 gHen? Ecnu Bkl He
nunu, otmeTbTe 0. (BbIGepuTe Nno ogHOMY OTBETY B KaXaom
CTpokKe)

Nérkoe nuBo (kpenocTbio MeHee 5%, ByTbinok 1/2 nuTpa)

Kpenkoe nuBo (kpenocTblo 6onee 5%, GyTbinok 1/2 nutpa)

CronoBoe BIHO, LuamMnaHckoe (kpenocTbio MeHee 12%,60kanos 120 mn)

KpennéHoe BuHO, HanmBkw (kpenocTbio 16-20%, Gokanos 80 mn)

KakoBa cteneHb Bawen ¢usnyeckon akTMBHOCTU B
cBo6ogHoe oOT paboTbl Bpemsa? Ecnu 31O 3aBMCUT OT
ce30Ha, OTMeTbTe TFpynny, KoTopasi OTpaXaeT cTeneHb
com3nyeckon akTMUBHOCTM B cpedHem 3a roa. (Bbibepute
OAVH BapuaHT OTBeTa)

£ B OCHOBHOM 4MTalo, CMOTPIO TENEBU30P U AENat0 TO, YTO
He TpebyeT pusnyeckon akTMBHOCTU (B OCHOBHOM, CUAAYMUIA |:|
obpas xu3Hu B cBO6oAHOE BpeMSI).

£ xoxy, KaTalocb Ha Bernocuneae unm ABUralocb Apyrum

o6pa3om He MeHee 4-X YacoB B Hefento (3TO BkIovaeT |:|
nporynku, nérkyto paboty Ha oropoae, xoabby Ha paboTty u ¢
paboTbl).

®usnyeckas akTUBHOCTb BKIKOYAET 3aHSATUA CMOPTOM Ha
noBUTENBCKOM YPOBHE ANs NOAAEPKAHWUS 300POBbS U

cusmyeckon hopmbl, T.e. 3aHATUSA Berom, nbikamu,

rMMHACTUKOW, NNaBaHneMm, urpamu ¢ MsiYoM, BbIMOSTHEHUE |:|
[0CTaTO4HO Tshkénow paboTbl Ha oropoge unu

paBHO3HaYHbIe 3TOMY BUbI AESATENBHOCTUN HE MeHee 4-X

4acoB B Hegernw.

B mMoé cBoboaHOe Bpems A 3aHMMaloCb CNopToM

npodeccroHanbHoO, PerynapHo, HECKOMbKO AHEN B Heaenio,
y4yacTBYI0 B COPEBHOBaHMSIX Mo Gery, urpam ¢ Ms4oMm v B |:|
OpYr1x Buaax cnopta, TpedyoLwmx THKENow drandeckomn

Harpysku.

CKonbKko OObIYHO BpeMeHU B OyaHuMi AeHb, B cBoGoaHoe
oT paboTbl Bpems, Bbl npoBoauTte cuaa (cuas 3a cTornom,
B rOCTAX Y ApYy3eWn, 3a YTeHuMeMm, B TpaHCcnopTe, CMOTpuUTe
TeneBus3op, Néxa unu cnaa)?

Kperkue cinpTHble HanWTKK: BOLKA, KOHbSIK, CAMOTOH, B TOM YMCHE B
kokTeiinsix (kpenoctbto 40%, ptomok 40 mn)

He BO3HUKaeT nu y Bac mbicnb O HeOGXOAMMOCTVI
OTKa3aTbCHA OT ynOTpeﬁneHMﬂ ankorona?
fal] Her []

He HapoegaeT nu Bam KpuTUKa OKpyKarowwmx no nosoay
Bawwux BbINUBOK?

Oa |:| Het |:|

He Bo3HukaeT nu y Bac nepexuBaHuii unu 4yBcTBa BUHbI B
cBA3u ¢ Bawumn BbinuBkamun?

[a |:| Het |:|

He 6biBaeT nu Tak, 4to Bbl No yTpam B nepByto oyepenb
npuHUMaeTecChb 3a BbINMBKY OIS YCNOKOEHUA HEPBOB UMU
yCTpaHeHUsi ABNIEHUN NOXMenbaA?

Oa |:| Het |:|

MpoxuBaeTte (Npoxuneanu) nu Bbl ¢ 3asanbIM
KYPUMbLLUKOM
B HacTosLiee BpeMs? fOal ] Het []

B getcTee? fOal ] Het []

CKoOnbKO 4YacoB B cpegHeM B AeHb Bbl HaxoguTtechb B
HaKypeHHOM NMoMeLeHUn?

Bonbuwe, yem 5 yacos |:|
MeHbLue, 4em 1 Yac B AeHb |:|

1-5 yacos |:|
MoYTN HUCKONBbKO |:|

10



Bbl KypuTe B HacTosiLee BpemMA?

[a, kaxabl AeHb

[a, nHoraa, He Kaxabln AeHb

Moxxanyncra, ckaxuTte, HaCKoJNbko Bbl yaoBneTBOpEeHbI
KayecTBOM Baluen Xun3Hum B uenom?

OueHb goBoreH(a)

HeT, s HMKOrga He Kypun(a) unu s Beikypun(a) He 6onee

100 curapeT (NnpyMepHO 5 nayek) 3a CBOI XM3Hb

Ckopee goBorneH(a)

Bbonee nnn mexee

O O |od

HeT, 9 kypun(a) B npoLunom

|

Ckopee He foBorneH(a)

OueHb He JoBoneH(a)

Yro BbI KypuTe (Kypunu): curapeTbl, nanupochl, TPy6Ky,
CaMOKpYTKu, curapbi? (O6BeauTe B Kpyr)

YkaxuTe B rpacpe «Bo3pacT» KONMUYeCTBO BbIKypuBaeMbIX
B cpedHeM curapeT B AeHb.

Bospact KonunuecTBo BblkypUBaeMbIx cUrapeT B eHb

0 1-4 59 10-14 1519 20-24 25+
15-19 O d o o oo d d
20-29 O o o o oo o o
30-39 O O o o d oo 0o
4049 O O o o d oo 0o
50-59 O O o o d oo 0o
60-69 O O o o o o o

CkonbKo B LierioM net Bbl KypuTe (Kypunu) exxegHeBHO?
Ecnu meHble, yem 12 mecsleB, ykaxuTe 00.

I 1 Iner

Ckonbko B cpegHeM curapet/nanupoc Bbl Kypute (Kypunu)
exeagHeBHO?

Konuuectso curapet s gens | ||

B kakom Bo3pacTe Bbl Ha4yanu KypuTb exxeqHeBHO?
Bospact | | |

Bonpoc ansA Tex pecnoHAEeHTOB, KTO Gpocun KypuTb.
Koraa Bbl 6pocunu Kyputb?

I | _ Inetwasan

Ecnu nocnegHue 12 mecsiues:
MeHbLUe Yyem 1 mecsL, Hasag |:|
6-12 mecsueB Hasag

1-6 mecsiLeB Hasa,q|:|

Mcuxonormyeckoe 300pPOBLE, CTPECC

OueHuTe ypoBeHb CTpecca 3a nocrnegHun rog?
Bbicokui |:| Cpeun?lD

HV|3KV||7||:|

YyscTBoBanu nu Bbl genpeccuio 3a nocnegHun ron?

CoBceMm HeT

He Gonblue, 4yem oo aTtoro

HemHoro 6onblie, Yem 40 3TOro

HamHoro 6onblue, 4Yem 4o 3TOro

He 3Hato, HeT oTBeTa

I |

quCTBOBanM nv Bl HanpsXxeHue, UCNbiTbiBanu cTpecc
Mnu noaBepranuchb AaBrieHUIo 3a nocrnegHun mecsy (30
AHen)?

CoBceMm HeT

[a — B HEKOTOPOW CTENeHW, HO He BornbLue, Yem nan
06bI4YHO UCNbITLIBAKOT

[a — 6onblue, Yem noau 0BbIYHO UCMbITLIBAIOT

[a — MOS1 XM3Hb NPaKTUYECKN HEBbIHOCUMA

Qoo

He 3Hato, HeT oTBeTa

He 3Hato, HeT oTBeTa

UHTEPBB O,

Bonbloe cnacmnbo 3a yyactue!

JNNTabopaTopHble AaHHbIe






SEA FOOD AND HEALTH OF THE
NORTHERN POPULATION
Do you agree to take part in the study?

Yes |:| No |:|

Residence:

place of residence

Date I I I O I O O B O
day month year

Participant's Initials .
L N M (last name, name, middle name)

Participant's Identification Number

Objective data

Questionnaire

Personal information, social background

Age I _1_1 years

Date of birth IR
day month year

Gender Male[_] Female[_]

What kind of education do you have? (Tick one box only)

Traditional skills training

Incomplete primary school

Primary school

Incomplete secondary school, 9 years (or 7-8 years)

Complete secondary school, 11 years (or 10 years)

Vocational training (technical (secondary) school, college)

Incomplete higher education (University, Institute) if 3 years or
more

Complete higher education (University, Institute)

Post-graduate education (diploma of candidate or doctor of
sciences)

I

Time of taking measurements | _1_1 hours
Blood pressure
Measurement Systolic blood Diastolic blood
pressure pressure

1
____________ mmHg oo mmHg

2
____________ mmHg o .____..mmHg

Mean

mmHg mmHg

Pulse rate

What kind of work do (did) you do or what is (was) your
main occupation for the most of your life?

Did not work |:| Don’t know, no answer |:|

What has been your main occupation or way of making a
living in the last 12 months?

Measurement Pulse rate placegfwark.
! beats /minutes Did not work |:| Don’t know, no answer |:|
i beats /minutes Are you currently? (Tick yes or no on each line)
Mean beats /minutes . Yes No
Parime smplyes O

Height
, cm

Weight
[¢] kg

Waist circumference
, cm
Hip circumference

, cm

Body mass index . . )
weight kg/ height m

Waist-to-hip ratio

Self-employed |:|—|ﬁ
Housewife 110
Retired, don’t work |:|—|ﬁ
Student 110
Unemployed D—lﬁ
Unable to work because of disability, health problems 10
On maternity leave D—I—
Other 10

Blood sampling

Time of blood sampling I _1_1 hours
Fasting blood test Yes [] No []
Time since last meal? | _| | hours

What did you eat, drink for your last meal?

Did you drink alcohol yesterday or today?
Yes |:| No |:|

How many years have you lived in this Northern area? (If
less than 12 months, put 00)

| | _lyears

What ethnic group would your mother consider herself to
belong to? (Tick one box only)

Aboriginal northern population (native Nenets or some other
Northern ethnic group)

Non-aboriginal population (Russian or other nationality)

Mixed group (aboriginal and non-aboriginal population of the
North)

Ood o o

Don’t know, no answer

RN



To what ethnic group would your father consider himself
to belong to? (Tick one box only)

Aboriginal northern population (native Nenets or some other
Northern ethnic group)

Non-aboriginal population (Russian or other nationality)

Mixed group (aboriginal and non-aboriginal population of the
North)

You are (tick below Yes or No for each item):
Suffer from poor appetite

Yes [] No []

Suffer from limosis

Yes [] No [

Suffer from a chronic gastrointestinal disease
Yes [J No

We are interested in finding out about your usual eating habits.
For each question, tick how often you have eaten the food in
question_in the last twelve months.

od o o

Don’t know, no answer

According to birth-certificate, passport or other
documents, are you ...?

Russian [[]  Ukrainian [] Byelorussian []
Nenets [] Komi []
If other, please, give details []|

Don’t know, no answer []

Fish and sea food / Traditional Northern
food

How often have you eaten fish in the last 12 months?
Never/seldom 1 2-3 1 23 46 1 2+

mth. mth. wk. wk. wk. day day
Fish |:|

01 00 01 1 o1 01 [

What do you consider yourself to be in your own
estimate...? (Tick one box only)

Russian [] Ukrainian [J Byelorussian []
Nenets [ Komi []
If other, please, give details []|

Don’t know, no answer []

In the period of the year when you eat fish, how often do

you usually eat the following? (Tick one box per line only)
Never 1per 23 1 2 3+
/seldom mth.  mth.  wk.  wk. wk

Boiled, poached

“pripjujchennaya” ] (1 O ]
cod, haddock, saithe

Fried cod, haddock,

saithe |:| |:|

Wolffish, flounder, redfish

Salmon (semga), trout

Mackerel

You are (tick one box only):
Married |:| living together |:| Divorced /separated |:|

Single (never married)D Windowedl:'

L1000 O
OO0 O O
OO0O0 O O
1000 O

Herring

Pink salmon

Siberian whitefish, broad
whitefish, syrok, inconnu |:|

O O O O O
and other similar fish

How many people including yourself 18 years or older live
in your home?
Number | _ | |

If you consumed another fish species, please, specify
what kind of fish in the blank below and tick the frequency
box.

How many children under the age of 18 are living in your
home? Put 00, if none at all.
Number | _ | _|

Never/seldom 1 mth. 2-3 1 2 3+
mth.  wk. wk.  wk.

[ I R A

How many people in your family have income?
Number | _ | _ |

What is your household's overall monthly income per
person on average from all sources, including wages,
pensions, cash benefits, stipends and other income?

Less then 1500  [_] 1500,1-2500 ]

2500,1-3500 ] 3500,1-4500 ]
4500,1-6000 ] 6000,1-8000 ]
8000,1-12000 ] More then 12000 [_]
Don’t know, now answer |:|

Are you a vegetarian (who eats chicken and fish but no
meat)?

Yes [] No

Are you currently on a special diet?

Yes[] No [

If yes, how long have you been on a special diet? (Write
the number of years, months in the box):

Il I _lyears | | | months

[ I R A

H [ I R N R N R

Describe what kind of fish do you usually eat, starting
from the most frequently eaten species (put 1) and ending
with the least frequently eaten (put 3).

1 the most often

2

3 the least often




Does yours fish consumption depend considerably on
seasons?

Yes|:| No|:|

Don’t know|:|

If yes, specify, what kind of fish you eat predominantly
during what season and how often (put 1 mth.; 2-3 mth.; 1
wk. ; 2 wk. ; 3+ wk.).

Has fish availability changed since 1991, in your own
estimate?
|:| Less available |:| More available |:| Not changed

season Fish species How often

winter

How often do you or members of your family go fishing?

spring

summer

WeECKIY |:|

1-3 times per month._ |:|

1-11 times per year |:|

NV |:|
Which part of your family diet consisted of fish?
None/almost none |:| More than a half |:|
Less than a half |:| Almost everything |:|
About a half |:| Don’t know |:|

autumn

If you eat fish, how much do you usually eat each time? (1
slice/piece = 150 g) (Tick one box on each line)

Boiled, stewed fish (slice)

Which part of the fish consumed by your family was
caught by members of your family?

None/almost none |:| More than a half |:|
Less than a half |:| Almost everything |:|
About a half |:| Don’t know |:|

How often did you eat the following traditional Northern
food items? (Tick one box on each line)

D1 D1 -5 |:|2 D3+ Never/seldom 1 per 2-3 1 per 2-3 4+
Fried fish (slice) mth. per wk. per per
1 15 2 3+ _ - mih. wk wk
[ [ [ [ Reindeer meat [ ] [] [] [] [ ] []
How many times per year do you eat the following? (Tick Reindeer fat [ ] O O O O 0O
one box on each line) Meat of wild animals
0 13 46 7.9 10+ (elk, boar, etc) I;‘ D D D D ]
il ] 0 O O 0O Ssea:'br:‘ia; [ ] NN L]
Fish liver B O O 0O 0O eal blubber [ ] NN L]
= == == = Walrus meat [ ] [] [] [] []
How often do you eat canned fish liver? Walrus blubber ] [] [] [] [] '
Whale meat ] '
per month. Put 0 if rare. WWhale biubber — E % % E -
. . Northern forest — '
How often do you eat crustaceans (shrimps, crabs)? (Tick berries ] 1 0 O ]
one box only) Northern forest '
[ ] Never/seldom [ |1 permth [ ]2-3 per mth. [ ]1+ per wk. mushrooms L] OthI:l o o [ :
er
How often do you eat shellfish (mussels, squids, sea L l l l L H :
scallops)? (Tick one box only) L E % % L E _
|:| Never/seldom |:|1 per mth |:|2-3 per mth |:|1+ per wk. = = -
[ ] O 0O 0O 0O [
In your own estimate, do you eat enough fish? L E % % L E )
Yes [] No [] — _
Recall, what part of your diet consisted of traditional
If No, why do you not eat more fish? Northern food items, including fish?
. Yes None/almost none [] More than a half ]
Too expen§|ve L Less than a half |:| Almost everything |:|
Poor selection L About a half [] Don'tknow ]
Fresh fish not easy to get :
Poor quality ] What part of the traditional Northern food eaten in your

Ready-made dishes not available

Smell during preparation

Difficult to prepare

Taste

Family do not like fish

A family habit, we did not eat fish when | was a child

Food allergy

Please give details if other is Important

household was obtained by the members of your family by
hunting, fishing, gathering in the last 12 months?

None/almost none |:| More than a half |:|
Less than a half |:| Almost everything |:|
About a half |:| Don’t know |:|



Other foodstuff and food preparation

For each question, tick how often you have eaten the food in
question_in the last twelve months.

How many glasses of each kind of milk (curdled dairy
products) did you drink? (Tick one box on each line)

Never/seldom  1-4 5-6 149l 2-3 4+
gl. gl day gl. gl

wk. wk. day day

Milk with

fat content of 3.2-3.9 % |:| |:| |:| |:| D |:|

(sweet, curdled milk)

Milk with

fat content of 1.5-2.5 % |:| |:| |:| |:| |:| D

(sweet, curdled milk)

Skimmed milk with fat
content of 0.5% D D |:| D D |:|

How many slices of bread/rolls and crispbread did you eat
(1/2 roll= 1 slice of bread)? (Tick one box on each line)

Never/seldom 1-4 5-7 2-3 4-5 6+
wk. wk.  day day day

kF){ryeZ ) bread  (brown |:| D D |:| |:| |:| |
Whol l, hol .
grai?lirp::d ! 0.9 D D I:l I:l I:l I:l
\é\l{zzg)t bread (white |:| D D |:| |:| |:|
Crispbread, etc [] L O OO O O

On average, how many sandwiches per week did you eat
with the following fish products? (Tick one box on each
line)

Never/seldom 1 2-3B 4-6 7-9 10+

Did you consume cream 10% or >?

Sometimeslj No|:|

Yes, almost everyday|:|

How many cups of tea, of each kind of coffee did you
drink? (Tick one box on each line)

Never/seldom 16 1c. 2-3 4-5 6-7 8+
C. day «cday cday cday c.day

Tea |:| D D D D DD

Boiled coffee ] OO0 O O O o

Filter coffee or

instant coffee ] N I I I O I e

How many glasses of packed juice/ carbonated beverages,
containing sugar did you drink? (Tick one box only)

Never/seldom  1-3 4-6 149l 2-3 4+
gl. gl day gl. gl

wk. wk. day day

Packed juice/
carbonated beverages, |:|
containing sugar

I N A

How many lumps or teaspoons of sugar do you usually
put in drinks (tea, coffee and other) in average per day?
Put 0 if you drink sugar-free tea or coffee.

lumps or teaspoons of sugar per day

How often did you eat the following? (Tick one box on
each line)

Never/seldom  1mth.  2-3 1 Several 1 2+
mth. day day

Curd and curd

products |:| D
Sour cream ] ]
Butter [] ]
Margarine ] ]
Yoghurt [] ]

How often on average did you eat cereals, oat flakes or
muesli? (Tick only one box)

Never/seldom 1-3 wk. 4-6 wk. 1 day

[ L] [ [

wk. wk. wk. wk. wk.
Canned fish [] (1 O O (1 [
Light-salted fat fish ] 0 O O 0O O
Caviar |:| : |:| : : :

On average, how many sandwiches per week did you eat
with other products? (Tick one box on each line)

Never/seldom  1-3 4-6 1 2-3 4+

wk. wk. day day day
Home-made jam, jam,
hg::, made jam, jam D D |:| D |:| D
White  cheese, full
cream 40-50% D D |:| D |:| D
White cheese, reduced/
|OWIf2tC eese, reduce I:l I:l D D D D
Melted cheese ] O OO 0O OO
Meat products /spreads
(sausage, ham, backon |:| |:| |:| |:| |:| D

or other), liver paté

What kind of fat did you usually spread on your bread?
(Tick more than one box if necessary)
| do not use fat on bread

Butter

Soft margarine (e.g., Voimix, Rama)

Lard and other fat of domestic animals

Other fat (indicate what kind):

||

If you use fat on your bread, how thick a layer did you
usually spread on it? (Tick one box only).

Very thin scraping (3 g, less than 1 tsp) |:|
Thin layer (5 g, 1 tsp) |:|
Well-covered (8 g, 1.5 tsps) |:|
Thick layer (12 g, more than 2 tsps) ]

How often did you eat lard? Put 0, if you seldom/never eat
lard.

times a week

How often did you eat mayonnaise? (Tick one box only)

Never/seldom 1-6 1 2-3 4+
wk.  day day day
Mayonnaise [] ] ] [] []

How often did you eat rice, spaghetti/macaroni, legumes?
(Tick one box on each line)

Never/seldom 1-3 1 2

mth. wk. wk
Rice ] ] ] ]
Spaghetti/macaronis ] ] ] ]
Legumes [] L] [] []




How often did you eat porridges (rise, backwheat, millet,
pearl-barley, fine-ground barley, semolina, oat)? (Tick one
box only)

Never/seldom 1 2-3 1 2 3+
mth. mth. wk. wk. wk.
Porridges |:| |:| |:| |:| |:| |:|

How often did you eat nuts, seeds? (Tick one box on each
line)

Never/seldom 1-3 1 2-4 56 1 2+
mth. wk. wk. wk. day day
Nuts |:| : ]

(1 1 0O [ [
Seeds [] (1 [ ]

How often did you eat fruits: apples/pears, oranges,
bananas, grapes, peaches or other fruits? (Tick one box
only)

Never/seldom 1-3 1 2-4 5-6 1 2+
mth. wk. wk. wk. day day
Fruits []

SR

How often did you eat vegetables, except potatoes? (Tick
one box only)

Never/seldom 1-3 1 2 3 4-5 6-7
- ] mth. _ wk. owk o owk.  owk  wk
Vegetables [] [] [] [] [] [] [ ]

How often did you eat potatoes? (Tick one box on each
line)

Never/seldom  1-3 1 2-3 4-6 7+
mth. — wk. wk. wk. wk.
Boiled
potatoes D D |:| D D |:| )

e toes [ O o o o 0O

What kind of fat was usually used in cooking? (You may
tick several boxes)

Sunflower ol ] D
BUN T ] |:|
Hard margarine. ] |:|
Soft margarine. ] |:|
Butter containing margarine _________ ... |:|
SOV Ol ] |:|
OWVE Ol L]
Corn/maize oil |:|
Fat of domestic animals (lard, beef fat, chicken fat and other|:|
Other, specify_ |:|
NONE |:|

What kind of fat did you usually put in salads? (You may
tick several boxes).

Sunflower oil___ |:|
MayoNNaiSe ] |:|
Sour Cream. |:|
OV Ol []
SOV Ol ] |:|
Corn/maize oil |:|
Other, SPeCify |:|
NONE ] |:|

How many eggs did you normally eat in the course of a
week (fried, boiled, omelettes)? (Tick one box only)

Lo L1 L2 []3-4 [ 56 7+

How often did you eat the following?
Never/seldom  1-3 1 2-3 4-6 7+
nﬂm wk.  wk. wK. wk.

Pastries |:| []

Candies, chocolate |:| :

Please provide a summary of the main dishes you ate for
dinner, supper. Tick the box that indicates how often on
average over the last twelve months you ate this kind of
food. (Tick one box on each line)

Hardly 1
ever mth.

ll\)
w
()]
ik

Portion of meat
(beef,pork,mutton) D

Minced meat
meat rissoles,
(beef, pork,
mutton)

Processed meat:
sausage, etc.

Canned meat
(«Tushyonkay)

By-products, liver
etc. (beef, pork,
mutton)

Chicken, poultry
dishes

Fatty fish
(mackerel,
salmon, etc.)

Lean fish (cod,
efc.)

Natural meat,
chicken broth
(soup, based on
it)

OO o gogoa g

O O ooggoo Ood

O O Oag oOoof O |dE
O O O00o0oOoog 0o ds-
O OO 0O0gog O dsee
N O I W
N I W
O O ooogogog O ds

Fish soup(«uhay),

fish broth

other

1 O [

[ [

][] [

How often did you eat salty snacks, “fast food”? (Tick one
box on each line)

Never/seldom 1-3 1 2-3 4-6 T+

mth. wk. wk. wk. wk.

Potato chips ] 1 O OO 0O O

Peanut [] L1 L1 0O ]

Dried fish, squid ] 1 O 0O O O
Fast food (deep-fat fried

potato, piz(za, rfamburger) |:| D D D D D

How often did you eat frozen semi-prepared food?

[ INever/seldom [ ]1-3 mth. [ 11 wk.
[ ]2-3 wk. [ ]a-6 wk. [ ]7+ wk.
How often did you fry food?

Never/seldom Sometimes, not every Every day

day

L] L] L]

How often did you eat chicken with skin?

AW S |:|
O N |:|
SOMEtiMeS |:|
NV O |:|
Do not eat chicken, |:|

Do you add salt to food that has already been cooked?
No, never |:| Yes, usually |:| Yes, sometimeslj

Do you remove visible fat from meat before preparation or
before a meal?

Yes[ ] No []

How many times per day do you have a meal? _____Times



Dietary supplements

Do you take fish oil?

Specify, if any of your first-grade relatives (parents,
siblings sisters, brothers) had diabetes mellitus?

Yes Dl No D Yes |:| No |:| Don’t know |:|
Write  down the  Neve/ 13 1 23 46 7  For Specify, if any of your firs-grade relatives (parents,
brand sedom  mth.  wk. wk o wko wk |h°W siblings sisters, brothers) have (had) problems with
ong
overweight, obesity?
1 ,
|:| |:| |:| |:| |:| |:| years Yes |:| No |:| Don’t know |:|
D high cholesterol level?
months Yes [] No [] Don't know []
vy et lomegas)icod e By icapsules? . Health |
Yes Dl No[ ]
Write down the  Never/ 1-3 1 23 46 7  For Do you have any chronic diseases or health problems?
brand seldom  mth. wk. wk. wk. wk.  how
long Yes |:| No |:| Don’t know, no answerD
I 'r—' If Yes, please, specify, what chronic diseases or health
] O O O O g ee problems (including gynecological) do you have?
S
months
64.3 Do you take vitamins/minerals? e
Yes [] l No [l e
Write  down the  Never/ 1-3 1 23 46 7 FOr
brand seldom  mth. wk. wk. wk. wk. how
Lol R R
1 L Do you have any health complaints at present?
O ooooaogwe U ol
i Have you had an acute respiratory disease or relapse of a
months © . .
5 chronic disease in the last 2-3 weeks?
11 Yes |:| No |:| Don’t know, no answer|:|
O O 0O00oag )
Lo Have you had any of the following symptoms or
months complaints in the last month (30 days)?
’ I Yes No
[ O 000 0O years Chest pain during physical exercises |:| |:| __________________
[_1_1 Breathing problems or cough D | D ..................
months Neck/shoulder pain L] L[]
Do you take other dietary supplements? Head ache |:| | |:|
Yes[ 1| No [ ] Podedema ] ]
Write  down  the Never/ 1-3 1 2-3 46 7 For Dizziness I:l | I:l
brand seldom  mth.  wk. wk. wk. wk. how = !
1 long Jointpain [ .
Back- pain L] [ [
L N !
] O0O000o0 years Digestive disoders |:| L[]
Fever L] [ O
lm_olnﬁlls Teeth diseases, dedentition |:| |:|
2 Skin diseases, skin irritation L] | L[]
Lo e e
0 O000Q0 yoars Impa!red vision L] L[]
Impaired hearing L] [ [
N - : S !
monihs Sleep disorders, insomnia L] L]
3
f_1_l Which, if any, of the following illnesses has a doctor,
OO O O 0O O g oree nurse, or other health professional told you that you
_1_1 have? At what age were you told first? Have you taken any
months treatment or medication for this condition in the last 12

Specify, if any of your first-grade relatives (parents,
siblings sisters, brothers) aged <60 years have had?

Yes No Don't know
Myocardial infarction or heart attack ] ]
Stroke ] ]
Hypertension ] ]
Unexpected cardiac death [] L]

months?

High blood pressure, hypertension

Presence of disease: Yes|:| No |:| Don't know|:|
At what age were you told first?: ........ No answer[]

Have you taken any treatment or medication for this condition in the
last 12 months?: Yes[] No []

Was your blood pressure high during pregnancy?
Yes[] No[] Borderline high pressure (pre-hypertension) [

Heart failure
Presence of disease: Yes|:| No |:| Don't know|:|

At what age were you told first?: ........ No answer[]

Have you taken any treatment or medication for this condition in the
last 12  months?:  Yes[] No [



Heart attack, myocardial infarction

Presence of disease: Yes|:| Don't know|:|

Have you taken any treatment or medication for this condition
last 12 months?: Yes[]

in the

Phlebitis (inflammation of veins/arteries)

Presence of disease: Yes|:| Don’t know|:|

Have you taken any treatment or medication for this condition
last 12 months?: Yes[]

in the

Diabetes. What type?

Presence of disease: Yes|:| No |:| Don't know|:|
At what age were you told first?:........ No answer[]

Have you taken any treatment or medication for this condition in the
last 12 months?: Yes[] No []

Was your blood glucose high during pregnancy?
Yes[] No[] Pre-diabetes (borderline diabetes) []

Thrombosis of the upper or lower extremities

Presence of disease: Yes|:| Don’t know|:|

Have you taken any treatment or medication for this condition
last 12 months?: Yes[]

in the

Gall-bladder diseases (cholelithiasis, cholestasis, cholecystitis)
Presence of disease: Yes|:| No |:| Don't know|:|
At what age were you told first?:.......... No answer[]

Have you taken any treatment or medication for this condition in the
last 12 months?: Yes[] No []

Presence of disease: Yes|:| Don't know|:|

Have you taken any treatment or medication for this condition
last 12 months?: Yes[]

in the

Hepatic diseases (hepatitis, cirrhosis, hepatic failure)
Presence of disease: Yes|:| No |:| Don't know|:|
At what age were you told first?: ........ No answer[]

Have you taken any treatment or medication for this condition in the
last 12 months?: Yes[] No []

Angina, ischemic heart disease

Presence of disease: Yes|:| Don’t know|:|

Have you taken any treatment or medication for this condition
last 12 months?: Yes[]

in the

Kidney diseases (glomerulonephritis, pyelonephritis, urolithiasis,
renal failure)

Presence of disease: Yes|:| No |:| Don't know|:|
At what age were you told first?:...... No answer[]

Have you taken any treatment or medication for this condition in the
last 12 months?: Yes[] No []

12 months?: Yes[] No [

Presence of disease: Yes|:| Don’t know|:|

Have you taken any treatment or medication for this condition
last 12 months?: Yes[]

in the

Thyroid disorders
Presence of disease: Yes|:| No |:| Don't know|:|

At what age were you told first?: ....... No answer[]

Have you taken any treatment or medication for this condition in the
last 12 months?: Yes[] No []

Migraine or recurrent headache

Presence of disease: Yes|:| Don't know|:|

Have you taken any treatment or medication for this condition
last 12 months?: Yes[]

in the

Chronic anxiety and chronic depression
Presence of disease: Yes|:| No |:| Don't know|:|
At what age were you told first?: ......No answer[]

Have you taken any treatment or medication for this condition in the
last 12 months?: Yes[] No [

Presence of disease: Yes|:| Don’t know|:|

Have you taken any treatment or medication for this condition
last 12 months?: Yes[]

in the

Have you had allergic reactions to certain kinds of food?

Yes I:' No I:'

Other allergic disorders
Presence of disease: Yes|:| Don't know|:|

Have you taken any treatment or medication for this condition
last 12 months?: Yes[]

If Yes, specify which kinds

in the

If yes, specify which kinds?

Milketc . |:|

Citrus fruits (oranges, etc.) ... I:'
Fish. ] |:|
Crustaceous I:'
Other (SPECIY)

Cancer. What type?
Presence of disease: Yes|:|

Have you taken any treatment or medication for this condition
last 12 months?: Yes[]

Don't know|:|

in the

Would you say that in general your health is?
Excellent



Has a doctor or nurse told you that you are overweight or
you have obesity?

Yes|:| No |:| Don’t know|:|

At what age were you told first?: ....... No answer[]

Have you taken any treatment or medication for this condition in the
last 12 months?: Yes[] No []

Has a doctor or nurse told you that you have high
cholesterol level?

Yes|:| No|:|

Don’t know|:|

When was the last time your blood cholesterol was
measured?

During the previousyear__________ I:‘
Between 1-5yearsago______ ... ... |:|
More than 5yearsago. ... .. I:‘

Has a doctor, nurse told you that you have high
cholesterol level?

Yes|:| No|:|

Don’t know|:|

During the last year (12 months) have you been advised
by a health professional to change your dietary habits for
health reasons?

Yes|:| No|:|
Menstruations

How old were you when you had your first period?

Don't know|:|

I _1_ 1 years

Pregnancies, childbirth, breastfeeding

For each child, give details of year of birth and number of
months of breast-feeding (please give information for still
births and children who have since died). If you have not
had any children, go on to the next question.

Child Year of birth Months breast-feeding

1 — —

@ Nl o O] | W N

L0t 0]

How many years did it take before your periods became
regular?
One year or less |:|

Never |:|

More than one year |:|
Don’t remember |:|

Are your periods still regular?

Yes |:| No, | have not periods |:|
My periods are irregular

If not:

Have they stopped due to the natural reason?

Have your fallopian tubes/ovaries been removed?
Have you had your womb removed (hysterectomy)?
Have they stopped for some other reason?

||

Are you pregnant?

Yes|:| No |:|

How old were you when your periods stopped completely?

I _ 1 _1 years

For how long have you had no periods (since your last
period)?

Less than 1 year
1-5 years
5-10years

More than 10 years

||

Hormonal contraception

CONTRACEPTIVE PILLS

Have you ever been on the contraceptive pills?

Yes [] No []

If yes, for how long have you been on the pills in total?
I Years

How old were you when you first started taking the pills?
[ Years

Are you currently on the pills?
Yes|:| No |:|

If yes, write down thebrand __________

Use of hormonal medicines in menopause

ESTROGEN-containing
PILLS/PLASTERS/CREAMS/SUPPOSITORIES

Have you ever used hormone pills /plasters?

Yes|:| No |:|

If yes, for how long have you used hormone pills/plasters
in all?
[ _1_1Years

How old were you when you first used hormone pills
Iplasters?

|1 _lvYears

Are you currently using pills /plasters?
Yes |:| No |:|

If yes, write down the brand



HORMONE PREPARATIONS FOR VAGINAL USE

If Yes, was it any of the following: (tick Yes/No in each
line)

Have you ever used hormone creams/suppositories? Medicines Yes No
Yes [ ] No[] Antihypertensive medicines [ ] [ ]
Other cardiac medicines [ ] [ ]
If Yes, for how long haove you used hormone Cholesterol-lowering medication [] [ ]
creams/suppositories? Glucose-lowering medication: Pills ] ]
|1 _lvYears Insulin = =
: Painkillers ] ]
How old were you when you first used hormone Nedicines for asth = —
creams/suppositories? edicines for asthma L | L
| | Years Medicines for allergy symptoms | ||
- - Medicines for chronic bronchitis or emphysema : :
Are you currently using creams/suppositories? Medicines for depression [ ] [ ]
Yes |:| No |:| Medicines for dyspepsia : :
] Medicines for insomnia [ ] [ ]
If yes, write downthebrand _____ . ... ... Sedative : :
Use of medications Medicines for cold, flu, throat ache [ ] [ ]
Medicines for heart and circulatory diseases Alntl-erfIamrlnatory hormones (as prednosolone) = =
Vitamins/minerals | ||
Do you take medicines on a regular basis? Other:
Yes No T L] ]
For high blood pressure? ] [
For angina pectoris? ] []
Forhear aure andlor regua herthyfhm O ] . _Height

If you have answered Yes, please, specify what
cardiovascular medicines you are taking, and when the
treatment began

Medicine Treatment begun
Year / Month

a A WO N -

Do you routinely take medications containing
acetylsalicylic acid (aspirin) for prevention of cardiac

diseases?

Yes, currently |:| Previously, but not now |:|

No, never used |:|

If Yes give the brand name

How long have you used them altogether?

months years

Do you routinely take cholesterol-lowering medications?
Yes, currently |:| Previously, but not now |:|
No, never used |:|

If Yes give the brand name

How long have you used them altogether?

During the last 2 weeks have you taken any medicines?

Yes [] No []

Body build in primary school (Tick one box only)

Very thin|:| Thin |:| Normal |:| Fat |:| Very fat D

Body build at the age 18 years old (Tick one box only)

Very thin|:| Thin |:| Normal |:| Fat |:| Very fat |:|

Are you trying to alter your weight?
No
|:|Yes, | am trying to put on weightDYes, | am trying to lose weight

Physical activit

Please indicate the level of your physical activity on a scale from very
low to very high at the ages of 14 and 30 years and today. The scale
below goes from 1-10. By physical activity we mean both outdoor and
indoor, as well as training/exercise and other physical activity, such as
walking, etc.. Put a ring around the number that best describes your
level of physical activity.

Age Very low Very high
14 years old 1 2 3 4 5 6 7 8 9 10
30 years old 1 2 3 4 5 6 7 8 9 10
Today 1 2 3 4 5 6 7 8 9 10

Have you done physical training / exercises (not less than
30 minutes) on permanent basis during last 12 months?

Yes [] No []

If Yes:
How many months___ . . ... months
How many hours perweek ______ | hours



How many hours per day on average do you walk usually
outside (including to and from work)?

Rarely/never  Less than 30 30min- 1-2 more than 2
min 1hours hours hours

Winter ] ] ] ] ]
Spring L] [ [ o [
Summer |:| |:| |:| |:| |:|
Autumn |:| |:| |:| |:| |:|

How much physical activity do you have at work?

Manly sitting. | do not walk much at work. Example: office
work at the desk.

Do you drink alcohol?

Yes [ ] No []

If Yes, how often and how much have you drunk on
average in the last twelve months? (Tick one box on each line)

Never/ 1 2-3 1 2-4 5-6 1+
seldo  mth. mth. wk wk. wk.  day

Mainly walking. | walk in my work quite a lot but | do not have
to lift or carry heavy things. Example: shop assistant, office
work where one has to move.

Lifting, carrying light loads. | must walk and carry a lot or
often climb stairs or go uphill in my work. Example: postman,
builder.

Heavy manual work. My work is heavy physical work, where
| have to carry or lift heavy things, to dig. Example: heavy
farm work, heavy industrial work.

I N R B R I

| don’'t work

In your leisure time, how often do you do physical
exercises, other physical activities for at least 30 min
which makes you at least mildly short of breath or
perspire?

Daily

m
Light beer '
(5 %; bottles 1/2 1) D D D D D D D
Strong beer

(more than 5%; bottles |:| |:| |:| |:| |:| |:|
121)

Table wine, champagne

(less than 12%; glasses [ ] 1 OO OO O O
120 ml)

Fortified wine, liqueur

(16-20%; glasses 80 ml) D D D D D D D
Spirits : vodka, cognac,

samogon (home-distilled

vodka), also in cocktails ] 1 OO OO O O

(40%, shorts/cocktails 40
ml)

4-6 times a week

2-3 times a week

Once a week

2-3 times a month

A few times a year or less

For how many yeas have you drunk such amount?
I _1_lyeas

Remember. How many glasses, bottles of following
alcohol have you drunk in the last seven days? If you did
not drink at all put 0. (Tick one box on each line)

| cannot because of disease or disability

Light beer (5 %; bottles 1/2 1)

Strong beer (more than 5%; bottles 1/2 1) |

How much physical activity do you have during your
leisure time? If it is varies with the seasons, mention the
group the best represents your average activity per year.
(Mention one group only)

| mainly read, watch television and do things that don't I:l
require physical activity (mainly sedentary leisure lifestyle).

Table wine, champagne (less than 12%; glasses 120 ml)

Fortified wine, liqueur (16-20%; glasses 80 ml) |

Spirits : vodka, cognac, samogon (home-distilled vodka), also in cocktails
(40%, shorts/cocktails 40 ml)

| walk, ride a bicycle, or move in other ways, requiring
physical activity for at least 4 hours a week. This includes |:|
walking, light garden work, going to and coming from work.

| have physical activities including amateur sport to maintain

health and fit such as jogging, skiing, gymnastic, swimming, |:|
ball-games or doing quite heavy garden work or its

equivalent for at least 4 hours a week.

| train regularly, several days a week, for competitions in |:|
running, ball-games or other physically heavy sports.

How much during your leisure time do you spend sitting
on a usual week day (sitting at the desk, visiting friends,
reading, traveling on a bus or sitting or lying down to
watch television)?

hours minutes

Have you ever felt you should cut down on your drinking?

Yes [] No []

Have people annoyed you by criticizing your drinking?

Yes [] No []

Have you ever felt bad or guilty about your drinking?

Yes |:| No |:|

Have you ever had a drink first thing in the morning to
steady your nerves or to get rid of a hangover (eye
opener)?

Yes |:| No |:|
. Smokingp |

Do (did) you live with everyday smoker

at present time? Yes[] No[]
at childhood? Yes[| No[_]

How many hours a day do you spend at place where
somebody smokes?

More than 5 hours a day |:| 1-5 hours |:|
Less than one hours a day |:| Almost never |:|
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Do you smoke?

Yes, every day

Yes, some days, not every day

Please, tell me how satisfied you are with quality of your
life in general?

Very satisfied

No, | never smoked or smoked less than 100 cigarettes

(about 5 packs) in my entire life

Somewhat satisfied

Neither satisfied nor dissatisfied

(1 O Of

No, | am ex-smoker

Somewhat dissatisfied

What do (did) you smoke: cigarettes, unfiltered cigarettes,
pipe, rolling tobacco, cigars? (Put a ring around)

Please fill in for each age group up to your present age
how many cigarettes you smoked on average per day in
that period.

Age Number of cigarettes smoked per day

0 1-4 5-9 10-14 1519 20-24 25+
15-19 O d o o oo d d
20-29 O d o o oo d d
3039 O o o o oo o o
4049 O O o o d oo 0o
50-59 O o o o oo o o
60-69 O O o o o o o

How many years altogether do (did) you smoke daily? If
less then 12 months, put 00.

I I _IvYears

How many cigarettes do (did) you smoke daily on average
per day?

Number cigarettes perday | _ | |

At what age did you begin to smoke daily?

Age I

Question for respondents who gave up smoking.
When did you give up smoking?

I I _IYearsago

If during the last 12 months:

Less than 1 month ago |:| 1-6 months ago|:|
6-12monthes ago |:|

Psychological health, stress

Estimate the level of stress during last year?

Very dissatisfied

Don’t know, no answer

High L] Moderate[_| Low []
Have you felt depressed during last year?

Not at all []
Not more than before []
Somewhat more than before :
Much more than before []
Don’t know, no answer :

Have you been feeling tense, stressed or under a lot of
pressure during the last month (30 days)?

Not at all |:|

Yes — somewhat but not more than is usual for people in
general.

Yes-more than is usual for people in general
Yes —my life is nearly unbearable ]
Don’t know, no answer ]

Medical worker

Interviewer

Thank you for taking






The question on seasonal variations in fish consumption (initial version of the

questionnaire) was asked to the first 73 participants from Arkhangelsk city.

Russian version

MNoxanyicTa, ykaxkute, B Kakoe BpeMsl roaa Bl eaute Ty unm uHyio pbiGy.

i Hukorga/ | OpHo u 1O Bpewms roga
. peako xe : 3uma BecHa Jleto Ocetb
. KOMWYecTBo :

Tpecka, nukwwa,
caitga
3ybatka, kambana,

[ []
MOPCKO OKYHb D D
[ []
[ [

Jlococb (céwmra),
copenb
Ckymbpust

Cenbab
[lpyras peiba

Do d o d

English translation

Please indicate in which seasons you eat the different kinds of fish.

i Never/seldom :  Same : Season
amount Winter  Spring  Summer  Autumn

0 I R I B I

| Cod, haddock,

| saithe

¢ Wolffish, flounder,
: redfish

¢ Salmon (semga),
¢ trout

Mackerel
 Herring

¢ Other fish

OO0 O O O
OO0 O o

Specify what kind of other fish:






Appendix 11

Errata



Paper |

The sentence “We assessed fish availability with two additional questions:

"How often do you or members of your family go fishing? 1) Weekly 2) Once a month 3) 1-
11 times a year 4) Never..." should read “We assessed fish availability with two additional
questions: "How often do you or members of your family go fishing? 1) Weekly 2) 1-3 times

per month 3) 1-11 times per year 4) Never...”.

Table IV. Overall value for oily fish consumption in men should read 44.7+47.3(32.7).

Overall value for whitefish consumption in men should read 24.9+36.9(24.9).

The sentence “The rural Nenets Autonomous Okrug was characterized in 2008 as an area with
very low life expectancy (48.2 y for men and 65.9 y for women), high mortality rate from
accidents, alcohol poisoning, murders, suicides, drowning (432.8 per 100 000) and a high
infant mortality rate (14.6%o)” should read “The rural Nenets Autonomous Okrug was
characterized as an area with very low life expectancy (48.2 y for men and 65.9 y for women
in 2007), high mortality rate from accidents, alcohol poisoning, murders, suicides, drowning

(432.8 per 100 000) and a high infant mortality rate (14.6%o) in 2008”.
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PAPER II

Natalia Petrenya, Magritt Brustad, Marie Cooper, Liliya Dobrodeeva,

Fatima Bichkaeva, Gulnara Lutfalieva and Jon @yvind Odland (2012).
Serum apolipoproteins in relation to intakes of fish in population of
Arkhangelsk County

J Nutrition and Metabolism, accepted for publication, 17.04.2012






PAPER Il

Natalia Petrenya, Liliya Dobrodeeva, Magritt Brustad, Fatima Bichkaeva, Gulnara
Lutfalieva, Marie Cooper, Jon @yvind Odland (2012)

Obesity and metabolic risk in Nenets and Russian women

General and central obesity and obesity-associated cardiometabolic risk in women
from the rural Nenets Autonomous Area compared to Russian urban counterparts
J BMC Public Health, submitted, under review)














