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Introduction

The negative effect of obesity on health is beyond dispute.
Excessive body fat represents a strong risk factor for several
diseases, the most important of which ones are 2 diabetes,
hypertension, cardiovascular diseases and osteoarthritis (Pi-Sunyer,
1991; World Health Organization, 2000). Most of these deleterious
effects are more likely if the excess body fat is mainly stored in the
upper body, with abdominal visceral fat being the most critical when
evaluating the health risks of obesity (Pi-Sunyer, 1991; Bjomtorp,
1993; World Health Organization, 2000). Moreover, obesity is
associated with disability and poor perceived health (Wolk and
Rossner, 1996, Manderbacka et al., 1998, Doll et al., 2000, Ford et
al., 2001).

Obesity not only has wide-reaching medical consequences but
also has social and economic implications (Seidell, 1995; Wolf and
Colditz, 1996). Obese subjects are more likely to have frequent sick
leaves and to be prematurely pensioned (Rissanen et al., 1990;
Moens et al., 1999). In addition, subjects overweight in adolescence
have been shown to complete fewer years of education and to be
less likely to get married than their normal-weight counterparts
(Gortmaker et al., 1993). In women, overweight has been associated

with lower household income (Gortmaker et al., 1993; Sarlio-
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Lahteenkorva and Lahelma, 1999) and unemployment (Sarlio-
Lahteenkorva and Lahelma, 1999). Stigmatization and impaired
well-being of obese subjects have been established in several studies
(Crocker et al., 1993; Myers and Rosen, 1999).

The obesity-related burden for society is considerable as well.
Estimations of economic costs incurred range from 2 to 7% of total
health care costs, which means that obesity represents one of the
largest expenditures in health care budgets (Seidell, 1995; Wolf and
Colditz, 1996, 1998; Swinbum et al., 1997). In Finland, the
corresponding figure is similarly estimated to range from 1.4 to 7%
(Pekurinen et al., 2000).

Obesity has been suggested to be a major avoidable contributor
to the costs of illness in the United States (Colditz, 1992; Wolf and
Colditz, 1996). Nevertheless, its prevalence continues to increase,
not only in the United States but worldwide (Popkin and Doak,
1998). Thus, obesity is also an escalating health problem in
European countries (Seidell, 1995; World Health Organization,
2000), including Finland, where it’s high prevalence and increasing
trend were already observed in the 1970 — s (Rissanen et al., 1988).
The mean body mass index (BMI) continued to increase steadily in
men during the 1980 — s and the early 1990 — s, whereas in women,
BMI trends reversed in the early 1980 — s and then seemed to level
off (Pietinen et al., 1996).



CHAPTER 1.

Definition, classification, measures for assessing obesity

1.1. Definition, classification of obesity, Body Mass Index

(BMI) as a measure for assessing obesity

Obesity is characterized by excess adipose tissue.
Quantification of adipose tissue mass can be achieved by a number
of laboratory methods including underwater body measurement and
body fat content estimated by the dual energy of X — ray absorption
(DEXA). In addition, the development of new technique, such as
magnetic resonance imaging (MRI) and computed tomography
(CT), has provided researchers with opportunities to describe human
adiposity in more detail (Lukaski, 1987; Seidell et al., 1987; Gray et
al., 1991; Sobol et al., 1991). However, these methods require costly
equipment and are difficult to implement in epidemiological studies,
although some exceptions exist, such as bioelectrical impedance
(Jebb and Elia, 1993).

In large-scale population surveys, body weight adjusted for
stature (body mass index) is commonly used as a surrogate for body
fat content (Revicki and Israel, 1986; Gray and Fujioka, 1991).
These indices are defined as different combinations of weight and
height, such as weight divided by height and weight expressed as a

percentage of mean weight for a given height and sex (Colliver et
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al., 1983). The most widely used is Quetelet’s index, better known
as body mass index (BMI), which is body weight (kg) divided by
height squares (m?). This index has been shown to correlate weakly
with height and strongly with body fatness (Keys et al., 1971,
Revicki and Israel, 1986).

Although the correlation between BMI and body fat adjusted
for height is high (y=0,82-0,91) (Spiegelman et al., 1992), BMI fails
to distinguish between lean body mass and fat. Thus, the
relationship between BMI and body fatness varies according to body
composition proportions (Gam et al., 1986). For instance, the
percentage of body fat mass is higher in women than in men with a
similar BMI. In addition, body fatness has been shown to increase
with ageing, meaning that a given BMI may correspond to a greater
body fat content in older subjects compared with younger ones
(Ross et al., 1994; Gallagher et al., 1996).

Any age-related change in height has an influence on BMI as
well. In adults, height is lost with normal ageing in a recent study,
an average height loss of 3 cm from age 30 to 70 years was
estimated to account for an artificial increase in BMI of 0.7 kg/m?
for men.

In women, the height loss averaged about 5 cm over the same
40 — year period, accounting for an increase of 1.6 units in BMI

(Sorkin et al., 1999). During growth in childhood and adolescence,
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not only does height increase but body composition changes as well,
thus classification of obesity according to BMI is complicated.
Because the age of onset of puberty varies, international BMI-based
estimates of overweight in children and adolescents are rendered
even more difficult to determine (World Health Organization, 2000).
The need for these estimates has, however, been emphasized
(Prentice, 1998). Consequently, internationally based cut-off points
for children have recently been published (Cole et al., 2000).

Despite its limitations, BMI provides a simple and the most
useful population-level measure of obesity in adults. A BMI of
30 kg/m? is widely recognized as a cut-off point for obesity. The
latest classification of overweight according to BMI (table 1.1) was
introduced in a WHO report published in 2000 (World Health
Organization, 2000).

The BMI-based classification of overweight and obesity has
been well received by the research community (Seidell et al., 2001),
making comparisons for obesity prevalence between or within
populations feasible. However, in some studies, alternative cut-off
points have been used.

For example, obesity has been classified on the basis of the
BMI distribution in the reference population, the 85% being the cut-
off point for overweight and the 95% for obesity (Kuczmarski et al.,

1994; Yanai et al., 1997), or subjects with a relative weight index

12



(100 x weight divided by ideal weight) larger than 130% have been
considered to be obese (Laurier et al., 1992).
Table 1.1. Classification of under- and overweight in adults
according to BMI (World Health Organization, 2000)

Classification BMI, kg/m* Population description
Underweight <18.5 Thin
Normal range 18.5-24.9 Normal, healthy, acceptable
weight
Overweight > 25 Overweight
Pre-obese 25-29.9 Overweight
Obese class | 30.0-34.9 Obesity
Obese class |1 35.0-39.0 Obesity
Obese class 111 > 40 Morbid obesity

It must be acknowledged, however, that the classification of
obesity according to BMI is artificial, and the cut-off point of BMI
30 for obesity is purely arbitrary. The population is not composed of
two distinct groups, namely the obese and the non-obese. The cut-
off point for obesity merely indicates the greatly increased health
risks above this level of body fatness. It does not, however, imply
that BMI below this level is free from associated risks because the
risks of morbidity and mortality begin at relatively low levels of
BMI (Manson et al., 1995; Willett et al., 1995, 1999; World Health
Organization, 2000). Overall, guidelines for healthy weight are
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difficult to determine (Gam, 1996; Cooper et al., 1998; Willet et al.,
1999; Liu and Manson, 2001).

1.2. Other measures for assessing obesity

Recently, the relationship between body-fat distribution and
several diseases, independent of overall obesity, has attracted much
attention. It has become increasingly clear that not only the amount
of fat deposited on the body but where it is situated is responsible
for the increased risk for such diseases as cardiovascular disease
(Lapidus et al., 1984; Larsson et al., 1984; Kannel etal., 1991;
Folsom et al., 1998; Rexrode et al., 1998; Megnien et al., 1999),
non-insulin diabetes (Hartz et al., 1983; Carey et al.,, 1997) and
breast cancer (Mannisto et al., 1996; Kaaks et al., 1998). The
importance of fat distribution was recognized already in the middle
of the last century, when subjects with an android body type (upper
body fat accumulation) were shown to have a higher probability of
various diseases than gynoid-type subjects (lower body fat
accumulation) (Vague, 1956). More recently, the absolute amount of
intra-abdominal fat rather than the fat distribution pattern has been
suggested to influence health risks (Kahn, 1993), although the
independent contribution of visceral fat accumulation to disease

development is still under review (Seidell and Bouchard, 1997).
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Numerous techniques have been developed for the assessment of
visceral fat. The most valid and reliable estimates of abdominal
visceral fat can be obtained by using imaging techniques such as
computerized tomography (CT) and magnetic resonance imaging
(MRI) (Van Der Kooy and Seidell, 1993). These techniques are also
able to differentiate between subcutaneous and visceral abdominal
fat (Ashwell et al., 1985; Sobol et al., 1991). However, these
methods are laborious and expensive. In addition, involvement of
radiation exposure with CT limits the frequency of measurements
(Jebb and Elia, 1993; Van Der Kooy and Seidell, 1993). Therefore,
these techniques are not suitable for screening large groups of
individuals (Molarius and Seidell, 1998; Rankinen et al., 1999). For
epidemiological studies, simple yet valid anthropometric indicators
of visceral obesity are needed. In this case, BMI is not suitable
because it cannot distinguish between lean body mass and fat, much
less between visceral and subcutaneous fat. A variety of other
anthropometric indicators have been suggested as optimal predictors
of visceral fat. However, all of them have limitations either in the
interpretation of results or in their use for public health purposes
(Despres et al., 1991; Molarius and Seidell, 1998).

The most commonly used indicator is the waist-to-hip ratio
(WHR), which was initially proposed in Sweden (Krotkiewski et al.,
1983) and in the United States (Hartz et al., 1983) at the beginning
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of the 1980 — s. WHR rather than waist circumference alone was
used because the latter was considered to be highly dependent on the
stature of the individual measured. WHR has been shown to be a
good predictor of visceral fat (Ashwell et al., 1985; Seidell et al.,
1987, 1988), although some variation occurs with age (Seidell et al.,
1988).

The ratio of waist to height has also been used as an indicator
of abdominal fat (Higgins et al., 1988), as has the conicity index,
with which the abdominal girths of persons of the same height and
weight are referred to a standard value for comparison (Valdez et
al., 1993). Disadvantages of these indicators are that they are ratios
which are not easy to interpret biologically (Bouchard et al., 1990)
or to use in statistical analyses (Allison et al., 1995). Furthermore,
ratios have been shown to be inappropriate for evaluating changes in
fat distribution with weight loss (Bouchard et al., 1990; Van Der
Kooy et al., 1993).

Although an elevated WHR is a powerful predictor of
numerous diseases (Bjomtorp, 1993), WHR as a ratio is also not
easy to interpret. This ratio combines two circumference
measurements: the waist measurement includes visceral organs and
abdominal fat, whereas that of the hip reflects fat mass as well as
muscle mass and skeletal frame (Molarius and Seidell, 1998). The

relative size of peripheral muscle provided by hip measurements
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may contribute independently to bad health (Bjomtorp, 1998), such
as to an elevated risk for non-insulin-dependent diabetes, since
subjects with a high WHR may be at higher risk not only because of
a broad waist but also because of narrow hip circumference
(Seidell, 1997). At whole, WHR is useful in public health work and
continues to be a useful research tool in epidemiological studies
(Bjomtorp, 1993; Lissner et al., 1998), although its use as a
surrogate measure of visceral obesity is not recommended
(Rankinen et al., 1999).

Recent evidence suggests that waist circumference alone may
be a better indicator of abdominal fat and a predictor of bad health
than WHR (Seidell et al., 1988; Pouliot et al., 1994) and it has been
recommended as a tool for identifying need for weight management
(Lean et al., 1995). Waist circumference is strongly correlated with
visceral fat deposits (Lemieux et al., 1996; Han et al., 1997; Taylor
et al., 1998; Rankinen et al., 1999) but only weakly with height
(Hanetal.,, 1997). Because it can be easily measured and
Interpreted, it is useful in clinical and public health practice (Lean et
al., 1998; Molarius and Seidell, 1998; Vanltallie, 1998). Besides
BMI, the measurement of waist circumference seems to be the best
candidate for indicating the health risks of obesity World Health
Organization, 2000; Seidell et al., 2001); nevertheless, there is a lack

of consistency in the selection and use of anthropometric indicators
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for classification of abdominal fatness (Molarius and Seidell, 1998).
While weight and height measurements are quite well standardized,
waist circumference can be measured in a variety of ways, the best
being by use of bone landmarks as references. To date, no
agreement exists on a bone landmark to render circumference
measurement reliable and reproducible (Seidell et al., 2001). The
most important limitation in using anthropometric indicators for
assessing abdominal obesity is, however, the lack of universal
threshold values or cut-off points (Seidell et al., 2001). Attempts
have been made to derive cut-off points for WHR and waist
circumference (table 1.2), but the definitions of these cut-off points
include a large variety of criteria for classification and are based on
a limited number of cross-sectional studies. No consensus has been
reached about the appropriateness of these different cut-off points
(Molarius and Seidell, 1998). Furthermore, the use of these
indicators for assessing health risk may be population-specific and
may depend on other risk factors (Molarius et al., 1999; World
Health Organization, 2000).

In addition to circumferences, skinfold thicknesses and
abdominal diameters, such as a sagittal diameter, have been used as
anthropometric measurements in describing fat distribution or fat
patterning (Van Der Kooy and Seidell, 1993).

18



Table 1.2. Criteria used to define cut-off points for weight

management according to waist-to-hip ratio and waist

circumference

Criteria Cut-off point | Number of Age | Reference
subjects’ | (years)
men | women
Waist-to-hip
ratio 1.00 | 0.80 | 792+1462 |54 (men) | Bjorntorp,
Risk of CVD and 38 -60 1985
death (women)
Risk of CVD and| 1.00 | 0.90 | 792+1462 |54 (men)| Bray,
death 38 - 60 1987
(women)
Absolute level of| 0.94 | 0.88 213+190 >18 | Lemieux
visceral fat etal.,
1996
Waist
circumference Lean et
Cut-off points for| 102 | 94cm | 990+1216 | 25—-74 | al., 1995
BMI and WHR cm
Absolute level of | 100 cm <40 213+190 >18 Lemieux
visceral fat years? etal.,
90 cm > 40 1996
years

CVD - cardiovascular diseases, BMI — body mass index,
WHR — waist-to-hip ratio, * men+women; * age-specific cut-off

points, same for men and women
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CHAPTER 2.

Prevalence and trends in obesity

This section provides an overview of the prevalence of obesity
and its trends in adults in western countries. When comparing data
from different cross-sectional surveys, several factors should be kept
in mind. Firstly, without a universal definition of obesity, a
comparison between different studies is not feasible. Thus, in this
overview, obesity is systematically defined as a BMI of 30 kg/m? or
more according to the WHO international classification (World
Health Organization, 2000). Secondly, because BMI is known to
vary with age, the age group under examination will affect results on
the prevalence of obesity. Similarly, a lack of standardization of age
structure within the population studied may give biased estimates.
Finally, estimates of obesity should be based on the measured of
weight and height because errors in self-reported figures have been
shown to result in an underestimation of prevalence (Steward et al.,
1987). Furthermore, errors in self-reported weight and height may
vary with age and overweight status (Rowland, 1990; Kuczmarski et
al., 2001). This overview is mainly confined to studies in which data
on weight and height are based on measurement. However, a few
studies with self-reported anthropometric measures have been

mentioned because using these data in further evaluating BMI
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changes in some populations over time is justified. As far as the
author is aware, no studies exist that indicate that reporting bias

varies with time.

2.1. Obesity in Europe

The most comprehensive data on the prevalence of obesity
have been collected during the WHO MONICA Project (WHO,
1988). This project, designed to monitor trends and determinants in
cardiovascular disease, comprises 54 populations in 26 countries
situated mainly in Europe. These risk factor surveys were performed
in two to three independent cross-sectional surveys at five-year
intervals, of which the first was carried out in most countries in the
early 1980 — s and the last one in the early 1990 — s. The surveys
included random samples of at least 200 subjects of each gender and
ten-year age group for the age range from 35 to 64 years, and
optionally for subjects aged 25 — 34 years. In many countries, only
one or some of the regions were included in the surveys, and
therefore, the MONICA populations may not necessarily be
representative of the countries. However, these data are invaluable
for comparison between populations, because the data on weight and
height have been measured with an identical protocol over the same

time periods, if not exactly the same years. In addition, data are age-
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standardized. In this overview, data on the prevalence of obesity in
subjects aged 35 — 64 years are presented only from those European
MONICA populations where a ten-year trend was available

(htpp://www.ktl.fi/publications/monica). Data from the United

States were also included.

In men, the least obese populations (around 10%) were found
in Sweden, Denmark, Spain and the Toulouse region in France,
whereas in Strasbourg, France, more than 20% of the population
was obese. In rural Germany, Switzerland (Ticino), the Czech
Republic and Lithuania (Kaunas), the prevalence of obesity
exceeded to 20%. In the 1990 — s, every fifth man in Finland and
Warsaw were obese. Within ten years, obesity prevalence has
increased in most populations.

The increase was especially steep in the United Kingdom
(Glasgow) and in the United States (Stanford), where the
prevalence’s of obesity doubled. In contrast to the majority of
populations, the prevalence of obesity decreased in Russia
(Moscow) and Switzerland (Ticino). Study populations: Belgium —
Ghent — Charleroi, Czech Republic, Denmark — Copenhagen,
Finland — Kuopio, Finland — North Karelia, Finland — Turku —
Loimaa, France — Lille, France — Strasbourg, France — Toulouse,
Germany — Augsburg rural, Germany — Augsburg urban, Germany —

Bremen, Iceland — entire country, Italy — Briaza, Italy — Friuli,
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Lithuania — Kaunas, Poland — Tamobrzeg Voivodship, Poland —
Warsaw, Russia — Moscow, Russia — Novosibirsk, Spain —
Catalonia, Sweden — Gothenburg, Sweden — Northern Sweden,
Switzerland — Ticino, Switzerland — Vaud - Fribourg, United
Kingdom — Belfast, United Kingdom — Glasgow, United States —
Stanford (figure 2.1).

Sweden-N e —

Iceland I

Poland-T I

Russia-N —— I 1990

1980
Finland-NK — []

Finland-K I

Germany-AR

France-Str

Figure 2.1. Prevalence of obesity (BMI > 30 kg/m?) in men in the WHO
MONICA populations at the baseline (in the early 1980 — s) and in the

survey ten years later (in the early 1990 — ).
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Figure 2.2. Prevalence of obesity (BMI > 30 kg/m?) in women in the WHO
MONICA populations at the baseline (in the early 1980 — s) and in the

survey ten years later (in the early 1990 — s).

In women, as well, the prevalence of obesity was low (around
10%) in the Nordic countries, with the exception of Finland
(figure 2.2).
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In Switzerland, France (Toulouse), Italy (Brianza), the United
Kingdom (Belfast) and the United States, the prevalence of obesity
was 15% or less, whereas in most of the eastern European
populations it was at least double that of the 1980 — s. As in men,
the most prominent increase in women within the same ten-year
period was found in Stanford (United States) and Glasgow (United
Kingdom). In Iceland, the prevalence of obesity increased
remarkably as well, while in Lithuania and Russia it decreased.
Overall, a tendency of increasing obesity prevalence was observed
in women. Both the prevalence of obesity and its ten-year change
varied across the populations more in women than in men.

EURALIM (Europe alimentation) is a collaborative study
aimed at determining and describing the extent to which non-
uniform data can be pooled in a common database for international
comparisons. Thus, EURALIM has used a harmonization approach
to compare data from seven population-based, locally run studies
with somewhat different designs in six countries (France, Italy,
Netherlands, Spain, Switzerland, United Kingdom). Estimates on
the prevalence of obesity were analyzed from a database including
subjects aged from 40 to 59 years (total 18 381 women and 12 908
men) (Beer-Borst et al.,, 2000). Based on these data collected
between 1992 and 1996, the prevalence of obesity varied from 8%

In France to 20% in Italy in men, and from 7 to 37% in women,
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respectively (table 2.1). The authors suggest that these international
differences may be partly explained by different study designs
(Beer-Borst et al., 2000). It should also be noted that most of the
populations were from urban regions, but the one with the highest
prevalence of obesity was a rural female population in Italy.
However, this variation across countries was of the same magnitude
as that observed in the WHO MONICA Project (Figures 2.1 and
2.2).

When examining the results from other surveys presented in
table 2.1, it should be taken into account that age ranges vary across
the surveys, and thus, the results may not be comparable. Evaluating
changes in the prevalence of obesity over time based on these
surveys is not simple either because weight and height have been
monitored regularly in only a few cross-sectional population surveys
other than the WHO MONICA Project. Part of the data summarized
in this table includes surveys carried out according to the WHO
MONICA protocol, and thus, has already been presented in
figures 2.1 and 2.2. These results were repeated to provide more
detailed information, including references. Data from these surveys
suggest that the prevalence of obesity has either remained at a high
level or, more often, increased during the last decade (Seidell,
1995).
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Table 2.1. Prevalence of obesity (%, BMI > 30 kg/m?) and its

trends in selected European countries

Country Data’ Age Prevalence of Reference
(region) (years) obesity, %
M* W*
Netherlands 1990- | 40 - 59 12 14 EURALIM
1992 Project:
France 1995- | 40-59 8 7 Beer-Borst
1996 et al., 2000
Italy 1993- | 40-59 = 19 Beer-Borst
(Naples) 1996 et al., 2000
Italy 1993- | 40-59 20 37 Beer-Borst
(Latina) 1996 et al., 2000
Switzerland 1993- | 40 -59 11 9 Beer-Borst
1996 et al., 2000
UK (Belfast) 1991- | 40 -59 15 16 Beer-Borst
1992 et al., 2000
Spain 1992 | 40-59 11 22 Beer-Borst
(Catalonia) et al., 2000
United 1987—- | >16 7 12 Seidell,
Kingdom 1988 15 17 2001
1995 16 18
1996 17 19
1997
Belgium 1994 | 18-64 11 10 Moens et
(Brussels) al., 1999
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Continue of the table 2.1.

Belgium 1977— | 40 - 54 9 - Stam-
Entire 1978 13 - Moraga et
Entire 1979 16 — al., 1998
country 1984 15 -
Charleroi, 1986
Gent North 1991
Belgium 1992
1993
Netherlands 1987— | 20 -59 7 9 Seidell et
1991 al., 1995
Germany 1984— | 25-69 15 17 Hoffmeister
(former 1986 etal., 1994
West- 1990- 17 19
Germany) 1991
Switzerland 1984— | 25-74 11 11 Wietlisbach
(Vaud- 1985 11 11 etal., 1997
Fribourg) 1988 15 10
1989
1992
1993
Spain 1990- | 25-60 12 15 Aranceta et
(Catalonia, 1994 al., 2001
the Basque
County,
Madrid,
Valencia)
Denmark 1982 30-60 10 9 Heitmann,
(Copenhagen) | 1992 13 11 2000

! Year of data collection;
2M — men, W — women.
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Data from the United Kingdom, in particular, have shown an
increase with an extraordinarily steep shift: from 7 to 17% in men
and from 12 to 19% in women over a ten-year period (Prentice and
Jebb, 1995; Seidell, 2001). Results based on self-reported data
further support the increasing prevalence of obesity in Europe.

Recent cross-sectional surveys of representative samples of the
Spanish population aged 25 — 64 years showed that the prevalence
of obesity has increased from 8 to 12% in men and from 9 to 12% in
women between 1987 and 1997 (Gutierrez-Fisac et al., 2000). In
Sweden, a Survey of Living Conditions has been conducted
annually since the middle of 1970 — s. Recently, data on weights and
heights from surveys carried out in 1980 — 1981, 1988 — 1989 and
1996 — 1997 were reported with the conclusion that the prevalence
of obesity among Swedes (aged 16 — 84 years) had increased
significantly from 9 to 12% in women and from 7 to 10% in men
over this 16 — year period. Self-reported values were adjusted to

estimate gender-specific obesity prevalence’s (Lissner et al., 2000).

2.2. Obesity in countries outside Europe

The prevalence of obesity has also increased in the white
population outside Europe (table 2.2), including countries such as
United States, Canada and Australia (Flegal et al., 1998;
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Macdonald S.M. et al., 1997; Eckersley, 2001). Obesity prevalence,

especially the proportion of subjects with a BMI 35 kg/m?, remains

higher (5% for white men, 10% for white women) in the United

States than in other countries (Flegal et al., 1998).
Table 2.2. Prevalence of obesity (%, BMI > 30 kg/m?) and its

trends in white populations in selected countries

outside Europe

Country Data’ Age Prevalence of Reference
(region) (years) obesity, %
M* W*
USA 1976— | 20-74 12 15 Flegal et
1978 20 22 al., 1998
1988 —
1994
Canada 1986— | 18-74 13 14 Macdonald
(National 1992 etal., 1997
Survey)
Australia 1980 25— 64 7 7 Eckersley,
(Capital) 1989 25— 64 9 11 2001
1995 25— 64 18 16
2000 >25 17 19
Australia 1986 35-64 15 16 Molarius
(WHO etal., 1997
MONICA) 9 11
Newcastle
New 1989 18- 64 10 13 Wilson et
Zealand 1997 15 19 al., 2001
(National
Survey)

' Year of data collection:
2M — men, W — women.
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CHAPTER 3.

Factors associated with obesity

Why do people become obese? A convenient answer would be
that obesity is a consequence of an energy imbalance where energy
intake has exceeded energy expenditure over a considerable period.
However, arguing that obesity results from overindulgence of food
or lack of physical activity is an oversimplification. Powerful
societal and environmental forces influence energy balance and can
overwhelm the physiological regulatory mechanisms. An
individual’s susceptibility to these forces is affected by genetic and
other biological factors (World Health Organization, 2000). Obesity
arises from the interaction between genes, environment and
behavior. As described in the previous section, the prevalence of
obesity has increased worldwide during the last few decades, while
our genes have hardly changed at all (Gill, 1997). The genetic
background of most people is likely not equipped to handle the
current abundance of food and a sedentary lifestyle (Filozof and
Gonzalez, 2000). Thus, the environment has been suggested to
promote obesity-causing behaviors (Egger and Swinbum, 1997; Hill
and Peters, 1998). Nevertheless, little is known about factors that

may explain the obesity epidemic or the large differences between
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populations in the distribution of BMI and the prevalence of obesity
(Seidell and Flegal, 1997; World Health Organization, 2000). The
following chapter will give a summary on factors, which have
commonly been associated with BMI and obesity in epidemiological
studies. The classification of these factors follows the review by
Seidell and Flegal (1997). Biological factors, e. g. genetics and the

effects of menopause, have not been included in this overview.

3.1. Demographic factors

Gender

Women generally have a higher prevalence of obesity (BMI >
30 kg/m?), especially after the age of 50 years, whereas men usually
have a higher prevalence of overweight (BMI 25 — 29.9 kg/m?)
(Flegal et al., 1998; Stam-Moraga et al., 1999). In addition, in most
European countries, the prevalence of obesity in women as
compared with men varies much more across countries (Seidell,
1995). Given that the mean BMI in men is not necessarily that
different from BMI in women, body composition does vary by
gender. Men have more skeletal muscle than women — both iIn
absolute terms and relative to body mass. These differences have

been found to be greater in upper body (Janssen et al., 2000).
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Age

The BMI increase with age has been documented in several
cross-sectional studies (Rolland -Cachera et al., 1991; Boyle et al.,
1994; Seidell et al., 1995; Flegal et al., 1998). The older subjects,
the higher mean of BMI and the prevalence of obesity in both men
and women, at least up to the age of 50 — 60 years (Rolland-Cachera
et al., 1991; Seidell, 1995; Seidell et al., 1995). The BMI increase
with age in women tends to continue longer than in men (Seidell et
al., 1995; Stam-Moraga et al., 1999). In fact, in a Swiss population,
BMI in men did not vary at all across age groups (Morabia et al.,
1997). In addition to cross-sectional studies, the few longitudinal
studies support the finding that people generally gain weight as they
become older, with 60 years of age typically marking a turning-
point (Rissanen et al., 1988; Williamson et al., 1990; Lewis et al.,
1997; Guo et al., 1999; Heitmann and Garty, 1999). The most
prominent increase in body weight usually takes place in early
adulthood. For example, in a Danish study, the average annual
weight change was 0.7 — 0.8 kg in men and 1.0 — 1.1 kg in women
aged 30 — 40 years in a ten-year follow-up. For men and women
aged 50 — 60 years, the respective weight increases were 0.4 kg and
0.5 — 0.6 kg (Heitmann and Garby, 1999). Independent of gender,

ageing Is associated with a decrease in skeletal muscle. The absolute
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amount of skeletal muscle is preserved until an age of 50, after
which it usually decreases rapidly, especially in the lower body
(Janssen et al., 2000). The rate of loss is, however, influenced by
changes in body weight (Forbes, 1999). Generally, skeletal muscle
relative to body mass starts to decrease during the third decade,
since weight gain with age is predominantly composed of fat
(Janssen et al., 2000).

Ethnicity

The prevalence of obesity has been shown to vary across ethnic
groups (Flegal et al., 1998). These differences have been suggested
to be partly due to a genetic predisposition for obesity, which
becomes apparent especially when individuals are exposed to an
affluent lifestyle, such as Pima Indians in Arizona or Australian
Aboriginals in an urban environment (World Health Organization,
2000). When assessing the level of obesity and comparing
populations based on BMI, the validity of the BMI cut-off points for
obesity may differ for different ethnic groups. Although in some
studies no differences between BMI and body fat of ethnic groups
have been found (Gallagher et al.,, 1996), the majority of
publications together with a meta analysis carried out recently

confirm that the relationship between body fat and BMI varies
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across ethnic groups (Deurenberg et al., 1998). Thus, variations In
BMI between ethnic groups should be interpreted with caution
(World Health Organization, 2000). Besides the issues of ethnic
groups possibly having different genetic backgrounds or
methodological limitations, variation in BMI between different
ethnic groups may be a question of differences in body image, ideal
weight and concern weight.

However, research examining the relationship between
ethnicity and aspects of weight concern has produced contradictory
results (Ogden and Chanana, 1998). Some studies have shown that
body dissatisfaction and dieting behavior are more common among
white than black or Asian women (Burke et al., 1992; Smith et al.,
1999; Miller et al., 2000), whereas other studies have revealed the
opposite (Hill and Bhatti, 1995; Striegel-Moore et al., 1995).

3.2. Sociocultural factors

Educational level

The socioeconomic gradient in obesity is amply documented in
the literature (Lissner, 1997). Especially in women, a strong inverse
association between obesity and socioeconomic status (SES), mostly

assessed by educational level, has been reported in numerous
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affluent populations (Sobal and Stunkard, 1989; Bennett, 1995;
Wamala et al., 1997; Rahkonen et al., 1998; Stam-Moraga et al.,
1999; Wardle and Griffith, 2001). For instance, almost all
populations in the WHO MONICA study showed that education was
inversely associated with BMI in women, the difference between the
highest and lowest educational turtles ranging from -3.3 to
0.4 kg/m®. It is association was less consistent in men, although in
about half of the populations in the 1990 — s an inverse association
was observed. In most of the other populations, no association
between education and BMI was found. The results suggested a
positive association only in some eastern and central European
populations (Molarius et al., 2000). In a recent British study, men
with a low SES had the lowest BMI (Wardle and Griffith, 2001). By
contrast, many studies have found that men with a low SES have a
higher BMI than men with a higher SES (Sobal and Stunkard, 1989;
Bennett, 1995; Stam-Moraga et al., 1999), although the pattern for
men is less clear than for women (Sobal and Stunkard, 1989;
Pietinen et al., 1996; Lissner, 1997; Stam-Moraga et al., 1999).
These large BMI differences by SES in women have been
suggested to be due to a higher frequency of weight monitoring, a
lower threshold for defining themselves as overweight and more
eagerness in weight control efforts among subjects with a high SES
(Wardle and Griffith, 2001). In a Swedish study, more than half of
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the association between low SES and obesity was explained by
reproductive history, unhealthy dietary habits and psychosocial
stress (Wamala et al., 1997). Thus, some of the SES differences in
BMI may be accounted for by demographic and behavioral factors.
Similarly, SES may confound associations observed between health
behavior and BMI. Overall, complex interactions likely underlie
these phenomena. The consistency of these SES-obesity associations
over time has been examined in a few cross-sectional studies, with
contradictory results. Differences between educational groups were
observed to increase in about % of the WHO MONICA populations
over ten years (Molarius et al., 2000), whereas no indication of an
increase was detected in a German (Helmert et al., 1995) or a
Swedish population (Lissner et al., 2000). In addition, these secular
trends have been shown to vary by gender such that BMI trends in
different educational groups diverge more for women than for men
(Bennett, 1995; Gutierrez-Fisac et al., 1996; Peltonenetal, 1998).
Results from longitudinal studies are controversial as well. In
Sweden, less educated men were shown to gain less weight than
men with higher education (Sundquist and Johansson, 1998),
whereas in a Finnish study, subjects with low education were more
likely to gain weight than well-educated men and women during
five — year period (Rissanen et al., 1991). Overall, associations

between SES and obesity, and the consistency of this association
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appear to vary across countries, perhaps on the basis of affluence of
the country (Molarius et al., 2000).

Marital status

Marital status has been found to be associated with BMI and
obesity, although this relationship is not well established. Several
(Kahn et al., 1991; Rosmond et al., 1996), but not all (Tavani et al.,
1994; Wamala et al., 1997) cross-sectional studies have shown
married or cohabiting subjects to have a higher BMI than subjects
living alone. A study carried out in the European Union suggests
single subjects (data on men and women analyzed together) are less
likely to be obese than married or previously married subjects
(Martinez et al., 1999). Furthermore, in a US study, married men
were found to more likely be obese than never married or previously
married men. In women, however, marital status was not associated
with obesity (Sobal et al., 1992). In contrast, in Belgium and Spain,
married women but not men had a higher BMI compared with single
women (Stam-Moraga et al., 1999; Aranceta et al., 2001). Cultural
differences, e. g. in traditional gender roles, may explain these inter-
country variations. Overweight tends to increase after marriage. In a
few longitudinal studies, the BMI of those who got married during

the follow-up period increased more than those retaining the same
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marital status as at the beginning of the study (Kahn et al., 1991;
Rissanen et al., 1991; Sundquist and Johansson, 1998). In a US
study, men getting married or remaining unmarried were shown to
be more likely to gain weight over a ten — year period than men who
were consistently married. However, a marriage ending (divorced,
widowed) was associated with weight loss (Kahn and Williamson,
1990).

Number of children

Childbearing has been suggested to be a contributor to obesity
in women, with pregnancy belonging to the vulnerable period for
development of obesity (World Health Organization, 2000). Parity
has been observed to be positively associated with BMI in several
(Heliovaara and Aromaa, 1981; Tavani et al., 1994, Bjorkelund et
al., 1996), but not all (Wamala et al., 1997) cross-sectional studies.
In most longitudinal studies as well, parity has been identified as a
predictor of weight gain (Rissanen et al., 1991; Brown et al., 1992;
Williamson et al., 1994; Lahman et al., 2000). The average weight
gain associated with childbearing appears, however, to be quite
modest after controlling for ageing, which has been identified as a
much stronger determinant of BMI increase (Brown et al., 1992;
Smith et al., 1994; Williamson et al., 1994).
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The effect of childbearing on body weight may be due to
environmental factors rather than being purely biological. This is
supported by findings in which post-partum retention has been
shown to be more affected by a change in lifestyle during and
especially after pregnancy than before pregnancy, both in the
general population (Ohiin and Rossner, 1994) and in obese women
(Rossner and Ohiin, 1995). The number of children may not have an
effect on women’s weight alone, since in a study carried out in
England and Scotland, having several children in the family was
associated with overweight in both parents (Rona and Morris, 1982).
It is finding is supported by another study showing that the number
of household members aged under 20 years was associated with

obesity both in men and women (Sobal et al., 1992).

3.3. Other factors associated with obesity

This section examines dietary intake and physical activity in
relation to BMI and obesity, regarding them as behavioural factors
rather than sources of energy intake or consumption. It is important
to note that weight changes observed in populations over time are
generally so small that they are unlikely to be detected by existing
methods for measuring energy expenditure and energy intake in
populations (Seidell, 1997; Heitmann and Garby, 1999). Alcohol
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consumption and smoking habits are also discussed as lifestyle

factors.

Food choices and dietary intake

Nutrition is of critical importance in establishing a positive
energy balance. Among all nutritional factors related to obesity,
dietary fat intake is widely believed to be the primary determinant of
body fat (Bray and Popkin, 1998). High-fat diets have been
suggested to promote obesity by increasing energy intake, further
increasing the likelihood of a positive energy balance and weight
gain (Ravussin and Tataranni, 1997; Hill et al., 2000). It has been
proposed to be due to the greater flavour and palatability of high-fat
foods and their high-energy density (Poppitt, 1995), but weak effect
on satiation (Blundell and Macdiarmid, 1997; Rolls, 2000). From
epidemiological studies, however, evidence for a high-fat diet
promoting a positive energy balance and development of obesity is
not definitive (Lissner and Heitmann, 1995; Seidell, 1998). As
reviewed by Lissner & Heitmann (1995), most of the cross-sectional
studies have shown a positive association between the percentage of
dietary fat and BMI. Some recent studies support this finding
(Tremblay et al., 1995; Doucet et al., 1998), although in other

studies this association has been found in men only (Macdiannid et
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al., 1996; Blokstra et al., 1999; Stam-Moraga et al., 1999).
Interestingly, an inverse association was reported in a study that
showed that women with a higher BMI reported a lower fat intake
than women with a lower BMI (Hjartaker and Lund, 1998). Results
from prospective studies on dietary fat intake and weight gain are
also inconsistent (Lissner and Heitmann, 1995; Williamson, 1996;
Seidell, 1998). Positive association between dietary fat intake and
weight gain has been observed in many (Klesges et al., 1992,
Coakley et al., 1998; Sherwood et al., 2000), but not all studies
(Colditz et al., 1990; Jorgensen et al., 1995). The association has
occasionally been found only in men (Kant et al., 1995) or among
women who were genetically predisposed to obesity (Heitmann et
al., 1995). By Rissanen et al. (1991), women with dietary fat intake
in the highest quintile were more likely to gain weight than women
with lower fat intake. No association was found among men. It is
noteworthy, however, that fat intake was not adjusted for energy
intake, and similar associations were also observed for other
macronutrients. Bild et al. (1996) also observed a low baseline fat
intake to be associated with weight loss in young women but not in
men. The inconsistency of associations between fat intake and
obesity is comprehensible when the limitations of epidemiological
measures are kept in mind. These limitations include the under-

reporting of fat intake by obese subjects as well as obesity leading to
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dieting behavior, which in turn may result in lower fat intake among
those who attempt to lose weight (Seidell, 1998).

At whole, the debate about role of high-fat diets in promoting
obesity has gained much attention. While ample research has been
suggested to provide strong evidence that consumption of a high-fat
diet increases the likelihood of obesity (Bray and Popkin, 1998; Hill
et al., 2000), it has also been concluded that high-fat diets do not
appear to be the primary cause of high obesity prevalence (Willet,
1998), and that conclusive evidence of dietary fat intake playing a
larger role than other macronutrients in promoting development of
obesity is lacking (Seidell, 1998). The importance of energy density
in promoting obesity has been emphasized recently (Rolls, 2000).
The high-energy density of a high-fat diet rather than its fat content
has been proposed as a reason for over consumption of foods high in
fat (Poppitt and Prentice, 1996; Bell et al., 1998). Independently of
fat content, energy density may be a strong determinant of energy
intake, as was shown in a recent study in which high- and low-fat
diets matched for energy density, palatability and fibre resulted In
similar energy intakes over nine days (McCrory et al., 2000).
Energy density, not fat content, of the foods was shown to affect
total energy intake at meals in both lean and obese women (Rolls et
al., 1999). Until now, limited data have been available for

comparing energy densities of diets consumed by people with
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different BMI (Poppitt and Prentice, 1996). In one study, obese
subjects appeared to consume a diet higher in energy density
compared with lean subjects (Cox et al., 1999), whereas in another
study, energy density was found to be related to BMI in men but not
in women (Marti-Henneberg et al., 1999). In practice, however,
energy-dense diets also tend to have high-fat content (Poppitt,
1995). Occasionally, some commercial low-fat foods may include
sugars and other energy-yielding substances, thus remaining high in
energy and having high-energy density. In these cases, lower in fat
does not mean lower in energy. Thus, a low-fat message may give
people a false license to overeat (Rolls and Miller, 1997). Dietary
factors that are less frequently examined as potential determinants of
overeating include fibre, glycolic index and dietary variety (Roberts
and Heyman, 2000). Intake of fibre has been observed to be
inversely associated with BMI in some cross-sectional surveys
(Appleby et al., 1998; Delvaux et al., 1999). In one study, men but
not women with overweight were reported to have a low fibre intake
(Slattery et al., 1992), whereas another study showed that women
with a high BMI reported higher fibre intake than women with a low
BMI (Hjartaker and Lund, 1998).

Roles of glycolic index and dietary variety in energy balance
and thus in  promoting obesity remain controversial
(McCrory et al., 1999, 2000; Ludwig, 2000). Overall, population-
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based studies on diet and obesity have reported inconsistent results,
which have been attributed to several factors including weaknesses
in study design, methodological errors in estimating energy and
nutrient intakes, and confounding factors (Lissner and Heitmann,
1995; Seidell, 1998). Regarding studies on energy density, for
example, these values may differ markedly depending on the
method of calculating energy density (Cox and Mela, 2000).
Furthermore, underreporting of dietary intake, which has been
shown to be BMI — dependent, may distort the relationship between
dietary intake and obesity. Several studies have observed that obese
subjects tend to underreport their dietary intake more than others
(Heitmann, 1993; Lafay et al., 1997, Heerstrass et al., 1998;
Johansson et al., 1998; Heitmann et al., 2000). Some reports also
suggest that foods high in fat and / or carbohydrates may be more
commonly underreported (Heitmann and Lissner, 1995).
Summarize, numerous dietary factors have been suggested to
be associated with obesity. However, there is no conclusive
evidence from epidemiological studies that any special composition

diet promotes the development of obesity more than other diets.
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Physical activity

Physical activity has three main components: occupational
work, household chores and leisure-time physical activity (World
Health Organization, 2000). This overview is focused mainly on the
latter component due to the shortage of epidemiological studies
reporting on the role of work and household activities in obesity.
Physical activity has been shown to be inversely associated with
BMI in numerous cross-sectional studies (Gutierrez-Fisac etal.,
1996; Rosmond et al., 1996; Blokstra et al., 1999; Martinez-
Gonzalez et al., 1999; Stam-Moraga et al., 1999), and obese subjects
have been observed to be physically less active than the non-obese
(Miller et al., 1990; Cooper et al., 2000).

However, in some studies, no association between physical
activity and BMI has been found (Seidell et al., 1991;
Tremblay et al., 1995), or an inverse association has been observed
only in women (Slattery et al., 1992; Fentem and Mockett, 1998). In
the Australian study, physical activity was not directly associated
with being overweight. Instead, regardless of physical activity
pattern, subjects who reported watching TV more than four hours
daily were twice as likely to be overweight than subjects watching
TV less than one hour per day (Salmon et al., 2000). Hours of

television viewing was also observed to be positively associated
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with BMI in Swedish men (Rosmond et al., 1996) and US women
but not men (Jeffery and French, 1998). Similarly, subjects spending
more than 35 hours a week of their leisure time sitting down were
1.6 times more likely to be obese than subjects who spent less than
15 hours per week sitting down (Martinez-Gonzalez et al., 1999).
Prospective studies have produced more inconsistent estimates
of the effect of physical activity on weight gain (Williamson, 1996;
Fogelholm and Kukkonen-Harjula, 2000). However, most studies
with data on physical activity collected at the end of the follow-up
have shown an inverse association between physical activity and
weight gain (Rissanen et al.,, 1991; Williamson et al., 1993;
Haapanen et al., 1997; Barefoot et al., 1998; Delvaux et al., 1999).
When data on physical activity were collected at baseline, the
pattern was less clear. In some studies, an inverse association
between baseline physical activity level and weight gain has been
observed in men only (Haapanen et al., 1997), or no association has
been found in men or in women (Williamson et al., 1993; Parker et
al., 1997). In contrast, in some studies, women who reported higher
levels of physical activity or higher leisure activity and work activity
(Owens et al., 1992; Klesges et al., 1992) have been shown to have
less weight gain over time. In men, higher baseline sports activity

was surprisingly associated with increased weight gain (Klesges et
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al., 1992). In addition, television viewing has not been shown to
predict changes in BMI (Crawford et al., 1999).

By using data from both baseline and follow-up, numerous
studies have shown that those who became more active gained less
weight than those remaining inactive (Owens et al., 1992,
Williamson et al., 1993; French et al., 1994; Taylor et al., 1994,
Haapanen et al., 1997; Coakley et al., 1998), and those who became
inactive had a larger increase in BMI than those who remained
physically active (Haapanen et al., 1997; Sundquist and Johansson,
1998; Sherwood et al., 2000).

Furthermore, in a US study, a decrease in work activity
appeared to be associated with higher weight gain, but only in
women (Klesges et al., 1992). Studies on physical activity and body
weight suffer, however, from similar methodological problems as
studies on dietary intake. In epidemiological studies, physical
activity is often assessed with questionnaires rather than for example
accelerometers, giving only a crude estimate on habitual physical
activity (Wareham and Rennie, 1998). Thus, confounding, biased
reporting and measurement error make it difficult to interpret
results, in recent reviews, habitual physical activity has been
concluded to play an important role in attenuating age-related
weight gain (DiPietro, 1999) and maintaining body weight
(Fogelholm and Kukkonen-Harjula, 2000).
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Alcohol consumption

Studies on BMI and alcohol consumption have also yielded
inconclusive results. Epidemiological findings regarding the
association of alcohol consumption with body weight have been
controversial (MacDonald et al., 1993; Jequier, 1999; Westerterp et
al., 1999). Out of 38 studies reviewed by MacDonald et all (1993),
an equal number of studies (n=12) showed either a positive or
negative association between alcohol consumption and BMI,
whereas in 14 studies no correlation was observed. Interestingly, in
most of the studies reporting a positive association, this finding was
restricted to men, whereas in women, the association has usually
been the inverse (Molarius and Seidell, 1997; Westerterp et al.,
1999; Brunner et al., 2001). It has also been suggested that subjects
with moderate alcohol consumption weight less than non-drinkers
and subjects with heavier alcohol consumption, both in men and
women (Colditz et al., 1991). Furthermore, weight gain over time
has been shown to be greatest for persons with heavy alcohol
consumption in some (Rissanen et al., 1991), but not all studies
(Haapanen et al., 1997).

Alcohol is a considerable component of the diet in many
countries, providing about 3-9% of daily energy intake

(Westerterp et al., 1999). However, its contribution to the total daily
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energy intake, and further, to energy balance is unclear. One Finnish
study (Mannisto et al., 1996), like other studies, reviewed by
Westerterp et all (1999), consider alcohol to supplement rather than
substitute for energy intake derived from food, whereas in another
Finnish study, alcohol displaced food-derived daily energy intake in
men, but in women, both total daily intake and food-derived energy
intake was lower in alcohol consumers than abstainers
(Mannisto et al., 1997). Furthermore, despite their higher total
energy intake, alcohol consumers were observed to have a lower
BMI than abstainers in several studies reviewed by Hellersted et all
(1990) & Prentice (1995).

Similarly to measuring food intake, measuring alcohol
consumption is liable to reporting errors and to being influenced by
cultural differences (Caetano, 1998; de Vries et al., 1999). However,
the reporting errors generally seem to be of a linear nature, and thus,
although being unreliable for assessing actual alcohol intake, the
ranking of individuals according to their reports has been suggested
to be relative stable (de Vries et al., 1999). Another methodological
issue worth acknowledging is that abstainers tend to form quite a
heterogeneous group. This is because the group of non-drinkers
Includes both former drinkers and lifetime abstainers with different
reasons (health, conviction, etc.) for not drinking (Rehm, 1998). In a

Canadian study, former alcohol users were more likely to be obese
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than current and never-consumers (Caimey and Wade, 1998). Thus,
the findings regarding non-drinkers should be interpreted with
caution, especially if the drinking history of the respondents is

unavailable.

Smoking habits

Numerous studies have shown that smoking is associated with
lower BMI (Albanes et al., 1987; Kromhout et al., 1988; Barrett-
Connor and Khaw, 1989; Istvan et al., 1992; Molarius et al., 1997).
In 20 of the male and 30 of the female populations out of 42 WHO
MONICA combined gender populations, regular smokers had lower
BMI compared with never-smokers, whereas no population with
smokers having higher BMI than never-smokers was observed
(Molarius et al., 1997). However, the relationship between smoking
and BMI changing from an inverse association to a positive one was
reported in the late 1980 — s in the Finnish study (Marti et al., 1989).
Furthermore, in some recent studies, smoking habits have been
found not to be related to BMI (Seidell et al., 1991; Slattery et al.,
1992; Caimey and Wade, 1998). Thus, it seems that the finding of
smokers being leaner than non-smokers may not be as clear as
earlier, especially in the populations with fewer smokers and more

ex-smokers (Molarius et al., 1997). In addition, some prospective
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studies have suggested that smokers gain more weight that non-
smoker during the follow-up period (Williamson et al., 1991).

In prospective studies, smoking cessation has been shown to
lead to an increase in weight (Rissanen et al., 1991; Williamson et
al., 1991; Coakley et al., 1998; O’Hara et al., 1998). In several
cross-sectional studies, in turn, ex-smokers have been observed to
be heavier than non-smokers in both genders (Chen et al., 1993;
Simmons et al., 1996) or in men only (Boyle et al., 1994; Tavani et
al., 1994; Molarius and Seidell, 1997; Molarius et al., 1997),
whereas in other studies no association has been found in either
gender (Albanes et al., 1987; Seidell et al., 1991). Although some
reports have suggested that the influence of smoking cessation on
BMI may diminish with increasing years after smoking cessation
(Chen et al., 1993; Mizoue et al., 1998), this finding has not been
confirmed in prospective studies (O’Hara et al., 1998). The
association between smoking status and BMI may be modified by
social and behavioral factors, level of education being a strong
confounding factor. A study in Finland recently showed that
smokers weighed less than never-smokers at the lowest educational
level, whereas at the highest level, they weighed more than never-

smokers (Laaksonen et al., 1998).
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FUTURE PROSPECTS OF ALIMENTARY OBESITY
PROBLEM

The burden of obesity on public health care and the national
economy is expected to increase in the future, especially because of
upward trends in the prevalence of hypertension and second type of
diabetes. The health hazards of obesity-related metabolic disorders
overall will remain high or will become even more prominent since
the prevalence of abdominal obesity seems to be on rise in
Ukrainian adults.

Treatment of obesity is a great challenge for health care
professionals, who must recognize obesity as a major determinant of
several illnesses. Correspondingly, the treatment should be seen as a
treatment for obesity-related comorbidity. However, as obesity
develops over a long period and is difficult to treat, more effort
should be invested in its prevention. Prevention should begin early
in life, in childhood and adolescence. However, for adults, regular
monitoring of BMI and fat distribution would be useful to control
even modest weight gain with ageing, particularly at vulnerable ages
and life stages with an increased risk of gaining weight. Such
monitoring could easily become part of health examination activities

offered in occupational health units and maternity health clinics.
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Cross-sectional population surveys in which anthropometric
measurements are taken should also be regularly carried out to
monitor the distribution of BMI and the prevalence of obesity in the
general population. In the resent national health examination survey,
«Health 2000», measurements of body height, weight, waist and hip
circumferences, abdominal sagittal diameter and bioimpedance were
simultaneously carried out in a representative population samples.
This monograph will give valuable information to predict future
obesity-related problems and to evaluate the effectiveness of obesity
prevention and treatment strategies. Furthermore, health behavior
surveys including self-reported weights and heights could be used to
monitor secular trends in obesity, so long as the underestimation
which occurs with self-reporting is kept in mind. Data collected in
large health surveys could also be utilized more efficiently in
obesity research. Since obesity has been shown to be related not
only to a multitude of illnesses but also to disability and diminished
quality of life, querying about weight and height should be a matter
of course in all health-related questionnaires. In health examination
surveys, supplementing anthropometric measurements with more
sophisticated methods to investigate body composition of subjects
would be useful. Prospective studies designed to investigate dietary

factors, physical activity patterns and other lifestyle factors related
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to weight changes are also needed to improve understanding of how

obesity develops and how it can be prevented.
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Conclusions

Prevalence of obesity have increased both in men and women
over last few decades, the most prominent increase taking place
among older men and young adults. Especially in women, education
IS a strong determinant of normal weight. This social gradient has
increased until the beginning of the 1990 — s such that women with
the lowest education are the heaviest, than men, BMI increased in
all educational groups. Also noteworthy is that BMI trends varied by
occupation such that the most undesirable trends occurred in retired
and unemployed men.

In the working-aged male population, older birth cohorts seem
to have been replaced by younger, heavier birth cohorts, in men, the
younger the birth cohort, the more prominent BMI increase with
age, whereas in women, this increase has remained unchanged over
25 — year period. However, BMI increase with age is still more
prominent in women than in men. Independently of changes in BMI,
abdominal obesity has increased over 10 — year period, with the
most undesirable trend taking place among older subjects, in men,
the strongest upward trend in waist-to-hip ratio (WHR) occurred at
the end of the 1980 — s to the early 1990 — s, whereas in women,
WHR increased steadily over 10 — year period. The adverse changes

In body shape among older women are important to note when
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evaluating finding of the plateau in obesity changes based on BMI.
Physical activity, no smoking, moderate alcohol consumption and
healthy food choices were associated with the least likelihood of
being obese. These lifestyle factors, excluding food choices, were
also associated with WHR, although only a minor part of the
variation in WHR was explained by these factors. Most associations
between BMI and lifestyle factors remained unchanged over time,
but avoiding sedentariness became more important as a factor
associated with normal weight.

In conclusion, obesity is an increasing problem, especially
among young adults and older men. Men outside the work force and
women with low education appear to have the most undesirable

trends in obesity.
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Beeoenue

OTpunaTenbHOE BIUSHUE OXKHUPEHUSI HA 3I0POBbE OECCIOPHO.
M30BITOYHBIN TEJIECHBIN XUP MPEeACTaBIICTCS (PaKTOpOM pucKa I
HECKOJBKUX 3a00JICBaHUM, CaMbIMM BaXHBIMH U3 KOTOPBIX
ABJISIFOTCA CaXapHBIM IHA0ET 2-rO TUIIA, TUIEPTOHUYECKas 00JIE3Hb,
CepJICUHO-COCYIUCThIC 3aboieBanus W octeoaptputr (Pi-Sunyer,
1991; World Health Organization, 2000). bonpImMHCTBO W3 3THX
BPEIHBIX BIUSHUAW HAWOOJIEE BEPOSATHBI, €CIU HW30BITOUYHBIMI
TEJIECHBIN KUP COJEPKUTCA B BEPXHEM YACTU TeEJa, NPU ITOM
BHYTPUOPIOLIHOW KUP CTAHOBUTCS PEIIAOIINM B OIIEHKE pUCKA JJIsI
310poBbs TpHu oxkupennu (Pi-Sunyer, 1991; Bjomtorp, 1993; World
Health Organization, 2000). bonee Toro, okxupeHHE acCOIUUPYETCS
¢ HeTpyaocrmocoOHocThI0 U mtoxuM 3a0poBbeM (Wolk and Rossner,
1996, Manderbacka et al., 1998, Doll et al., 2000, Ford et al., 2001).

OXHpeHHEe UMEET HE TOJBKO JAJCKO HWIYIIHE MEIUIIMHCKUE
MOCJIEACTBUSA, HO TAaKX€ U COUUAIBHBIK H OKOHOMUYECKUU
noarekctel (Seidell, 1995; Wolf and Colditz, 1996). CyOneKkTsI ¢
OXKMPEHHUEM C OOJIbIIEH J0Jie BEPOSITHOCTU dale ObIBalOT Ha
OOMBPHUYHBIX W JOCPOYHO BBHIXOIAT Ha meHcuro (Rissanen et al.,
1990; Moens et al., 1999). Kpome Toro, goka3aHo, 4TO CyOBEKTHI C
U30BITOYHBIM BECOM B IOJPOCTKOBOM TIEPUOJE MOCBSIIAIOT

3aBCPHICHHIO O6pa3OBaHI/IH MCHbIIC JICT M MCHCC BCPOATHO
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KEHATCS, YeM WX JIBOMHHMKHA ¢ HOpMasbHBIM BecoMm (Gortmaker et
al., 1993). V xeHIMH W30BITOYHBIA BEC acCOLMHMpYyETCs ¢ Ooiee
am3kuMu goxomamu (Gortmaker et al., 1993; Sarlio-Lahteenkorva
and Lahelma, 1999) u Oe3paboruueii (Sarlio-Lahteenkorva and
Lahelma, 1999). IlompITkM BBISBUTH YXYIIICHHE OJIArOMOIYYHs
CyOBEKTOB C  OXHUPEHHEM  YCTAaHOBJEHBI B  HECKOJIbKHX
monorpadusx (Crocker et al., 1993; Myers and Rosen, 1999).
CBs3aHHOE C OXHUpPEHHEeM Opems Uisi OOIIecTBa TaKxke
3HAYUTEIbHO. OLIEHKH 3KOHOMHYECKUX 3aTpaT MPUHOCIT OT 2 JI0
7% yOBITKOB OT BCEX 3aTpaT Ha 3J[paBOOXpaHEHUE, UYTO O3HAYaeT,
4TO OKHUPEHHE TMPEJACTABISICT KPYMHEUIYI0 CTaThl0 PacxoJ/iOB B
oromkete 3apaBooxpanenus (Seidell, 1995; Wolf and Colditz, 1996,
1998; Swinbum et al.,, 1997). B ®unnsHIuM COOTBETCTBYIOIIAS
udpa Taxke onenuBaercs ot 1,4 no 7% (Pekurinen et al., 2000).
OXUpEeHUE CUMUTAETCS OCHOBHBIM H30€raemMbiM (PakTopom
conerictBus 3aTparam Ha 6ose3nu B CIIA (Colditz, 1992; Wolf and
Colditz, 1996). Hecmotps Ha 3TO, €ro pacHpoOCTPaHEHHOCTH
MpoJIoJbKaeT Bo3pactarh He ToJbkO B CIIIA, HO u BO BCEM Mupe
(Popkin and Doak, 1998). Takum oOpa3oM, OXHPEHHE — TaKKe
BO3pacTarolas mpodiiemMa 370poBbsS B EBpomelckux cTpaHax
(Seidell, 1995; World Health Organization, 2000), BxmOuas
@UHIISHIINIO, TAE €ro pacrnpocTpaHEHHWE M pacTyllas TEeHACHIUA

yxke ormedanuck B 1970-x romax (Rissanen et al., 1988). Munekc
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Maccel Tena (MMT) mpomosikaeT yBEIWYMBATBCS Y MYKUMH B
teueHne 1980-x wm go Hawanma 1990-x romoB, B TO Bpems Kak y
KEHIMUH TeHAcHIMU MMT u3MEHWINCh B CTOPOHY IOHUKCHUS

(Pietinen et al., 1996).
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I'JTABA 1.
Onpenesienne, KaacCH(PUKaALUA, CIIOCOOBI OLEHKH

0KMPEHUs

1.1. Onpenesienue, KaaccuPpuKaAus 0KMPEHMsI, HHIEKC

Maccol Tesia (MMT) kak crnocod OeHKH 0KUPEeHU s

OxupeHue XapakTepu3yeTcs U30BITKOM >KUPOBOM TKaHHU.
KonnuecTBeHHOE OTpeieieHre MacChl )KUPOBOM TKAaHU MOYKET OBITh
JOCTUTHYTO  PSIIOM  JA0OPATOPHBIX  METOJIOB,  BKJIIOUAOIIUX
MOJABOAHBIC HM3MEPEHHS IUIOTHOCTH Tela M COACP)KaHUS >KUpa B
Telle, MPOBOJMMOIO C IIOMOIILID abcopOeHTa ¢ YJABOCHHOM
DHEPIUEU PEHTICHOBCKOTO U3Iy4YeHusda. Kpome TOro, pasBuUTHE
HOBBIX TEXHOJIOTHH TaKMX KaK MarHUTHO-PE30HAHCHAs Tepamus |
KOMIBIOTEpHAsT  ToMorpadust  obecmeywiaum  HccieaoBaTenci
BO3MOXHOCTSIMH OINKUCATh OXXUPEHUE YEJIOBEKa 0OoJyiee MOAPOOHO
(Lukaski, 1987; Seidell et al., 1987; Gray et al., 1991; Sobol et al.,
1991). OgHako 3TH METOIBI TPEOYIOT JOPOTroro 000PyI0BaHMS U UX
TPYJAHO peaanu30BaTh B AMUIAECMUOIOTHUECKUX HUCCICTOBAHUIX, XOTS
HEKOTOpEIE MCKITFOUCHUSI CYIIIECTBYIOT, TaKue KaK
ounosnmekTpudeckuii ummenanc (Jebb and Elia, 1993).

B mmpokomacmTabHbeIX 0TY4ETAaX MO 00CISTIOBAHUIO HACETICHUS
BEC Teja, CBSI3aHHBIM C (QUIypol, OOBIYHO UCIOIB3YETCS Kak

3aMCHUTENb Uil cojaepkanus skupa B Tenme (Revicki and lIsrael,
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1986; Gray and Fujioka, 1991). OTu mHACKCH ONpEaeIIIOTCs, KaK
pa3iMuHble KOMOMHAIIMKM Beca U POCTa, TAaKUE KaK BeC, ACIEHHBIN Ha
POCT, ¥ BEC, BEIPAXKEHHBIN B IIPOILIEHTAX CPEAHET0 Beca JJis TaHHOTO
pocta u moina (Colliver et al., 1983). HauGoiee mmpoko
ucnois3yercss uHjaekc Kserenera, 0oJjiee M3BECTHBIM Kak HHICKC
Macchl Tena (MMT), koTopslii mipeacTaBisieT coOoi Bec Tena (Kr),
NenéHHbIA Ha pocT B kBagpare (M°). JIoka3zaHO, 4TO JTOT HHICKC
c1a00 COOTHOCUTCSI C POCTOM M CHJIBHO ¢ moJjiHoTou Tena (Keys et
al., 1971; Revicki and Israel, 1986).

Xorsa cootHomeHue wmexay HMMT u  TenecHbIM KHAPOM,
CBs3aHHOE ¢ poctoM, Bbicoko (y=0,82-0,91) (Spiegelman et al.,
1992), UMT He MOXET paclo3HaTh MacCy XyAOro M IIOJHOrO Tela.
Takum oOpa3zom, cootHomeHue mexay WMMT u monHoTOM Tena
BapbHpyeTCS B paMKax mpomopuuii Teinocioxenus (Gam et al.,
1986). Hampumep, Macca TEJIECHOTO JKHpa BBIINIC Yy >KCHIIHWH,
HEXeU y MyXuuH ¢ TteMm xe MMT. Kpome Toro, nokasaHo, 4to
IOJIHOTA TEJIa BO3PACTAET C BO3PACTOM, O3Haudas, 4ro JaHHbid UMT
MOET COOTBETCTBOBATH OOJIBIIIEMY COAEPIKAHUIO KUPA Y MOKUIBIX
CyOBEKTOB IO cpaBHeHHUIO ¢ Oosnee momnonbimMu (Ross et al., 1994;
Gallagher et al., 1996).

JItoOble CBsSI3aHHBIE C BO3PACTOM HM3MEHEHUSI B POCTE
OKa3bpIBalOT Takke BiusHue Ha HWMMT. VY B3pocabix poct

YMCHBIIACTCA C HOPMAJIbHBIM IIPOOCCCOM CTApPCHHA, B IIOCIICAHCM
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HCCJIEIOBAaHUH MOTEpsl pocTa B cpeaHeM Ha 3 c¢cMm ot 30 go 70 ner
OLICHUBAJIACH I y4Y€Ta UCKyccTBEHHOTO pocta UMT 0,7 KI/M° U1
MY>KUYHH.

Y JKEHIIUH MOTEps POCTa B CPEAHEM HA 5 CM 3a TOT XKe
40 netHuii mepuwon, yuuThiBags pocT Ha 1,6 emununsl UMT
(Sorkin et al., 1999). Bo BpeMs pocta B ACTCTBE U OTPOUCCTBE
BO3PAaCTacT HE TOJIBKO POCT, HO U MEHSIETCS TEJIOCIOXKEHUE, B CBA3U
c uyeM kiaccudukanus oxupenus no UMT ocnoxusercs. Tak kak
BO3pacCT Hayaja IOJOBOM 3pEJIOCTH Y BCEX Pa3HbIM, OCHOBAaHHBIE HA
NUMT wmexayHapoaHble CIOCOObl OLEHKH H30BITOYHOIO BECa Yy
JAETEeW U MOJPOCTKOB, MPEJCTABIAIOTCS €lIé 0oJjiee TPYIHBIMHU IS
onpenencuus (World Health Organization, 2000). ITorpedHOoCTh B
3THX OLIEHKaxX, TeM He MeHee, nmomuépkuBactes (Prentice, 1998). B
pe3ybTare, HEJIAaBHO Oy OJIMKOBaHbI MEXIyHAPOHO-
obocHoBaHHBIE TOUkH cpe3a s nereit (Cole et al., 2000).

HecmoTpss Ha cBow orpanndyeHHocTh, MMT obOecneunBaeT
MpoCcTO€ W HauOojee ONTUMAJIBHOE JJIs MOMYJISIIUU H3MEPEHUE
oxupenus y B3pocabix. UMT 30 kr/M° MOBCEMECTHO IPH3HAH KaK
TOYKa cpe3a il oXupeHus. Hoselmas  knaccudukanus
n30bITOYHOrO Beca B pamkax MIMT (tabi. 1.1) Oblia npencrtaBiieHa
B nokimane BO3, omyb6mukoBannom B 2000 romy (World Health
Organization, 2000).
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Xopotue

pE3YJIbTATHI

10 OCHOBAHHOH

Ha

NUMT

Kiaccupukaluy U30bITKA BeCa M OKUPEHMS MOJIyYEHbl HAy4YHBIM

coobmecTBoM (Seidell et al., 2001), nenas BO3MOKHBIMH CpaBHCHHS

I10 paCHpOCTpaHéHHOCTI/I OXKHPCHUA, OCYHICCTBILICMBIMHU MCKAY U

BHYTPH

IO JISLIU .

OpgHako B

HEKOTOPBIX

HCITIOJIB30BAJIUCh AJIbTCPHATUBHBIC TOYKH CPC3a.

MOHOTpadusix

Taoauna 1.1. Kinaccudpukanust Herocrarka u u30bITKA Beca

y B3pocabix corjiacao UMT (World Health Organization, 2000)

Knaccupurkanus HUMT, Kr/M° Onucanue NONMyJIsIUU
HenocraTounsin < 18,5 Xynoi
BEC
Jlvana3oH HOPMBI 18,5-24,9 HopMmanbHblii, 310pOBBIH,
IPUEMIIEMBII BEC
M30bITOK Beca >25 M30BITOUHEI BEC
[Ipe-oxupenue 25— 29,9 N30bITOUHBIN BEC
[TonHbIM, 30,0-34,9 OxupeHue
| crenenn
[TonHbIi, 35,0-39,0 Oxupenue
Il ctenens
[TonHbIH, > 40 [TaTonornyeckoe OKUPEHUE
1l crertens
Hanpumep, oxupeHue KIacCU(PUIMPYETCS Ha  OCHOBE

pacupenenenus UMT B 3TajmoHe mOyJisiUUU OPUA TOYKE cpe3a i

n30bITouHOrO Beca 85% m 95% minsa oxupenus (Kuczmarski et al.,

1994; Yanai et al., 1997), wim CcyOBEKTBI C OTHOCHTCIHHBIM
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uHjekcoM Beca (100 X Bec, AeNEHHBIM HAa WJICAIBHBIN Bec) OoJiee
yem 130% cuutarorcs nonubivu (Laurier et al., 1992).

Cnenyer, ojJHAKO, MPU3HATh, YTO KiIacCUMUKAIIUSA OXUPECHUS
cormacHo MMT wuckycctBenna um Ttouka cpeza WUTM 30 mis
OKMPEHUSI — YUCTO MPOU3BOJIbHA. HaceneHne He COCTOUT U3 BYX
YETKUX TPYIIN, a UMEHHO TOJHBIX M HEMOJIHBIX. Touka cpesa ajis
OKMPEHHUSI TPOCTO YKA3bIBAET HA OYEHb BO3POCIIMH PHUCK IS
3JI0POBbSI BBIIIE 3TOTO YPOBHS TMOJHOTHI Tejda. ITO, OJIHAKO, HE
nojgpazymeBaeT, yto MMT Huke 3TOro ypoBHS HE 3aBUCHUT OT
B3aUMOJICHCTBYIOINX PUCKOB, MOTOMY YTO PHUCKHA IMATOJIOTUH H
CMEPTHOCTH HAYMHAIOTCS HA CPABHUTEIBLHO HU3KHX ypOBHAX UMT
(Manson et al., 1995; Willett et al.,, 1995, 1999; World Health
Organization, 2000). B memoMm, OpHMEHTHpHI I 3I0POBOr0 Beca
TpyaHo ycraHoBuTh (Gam, 1996; Cooper et al., 1998; Willet et al.,
1999; Liu and Manson, 2001).

1.2. JIpyrue cnnoco0bl OLEHKH 0KUPEHMS

B nocrmenHee BpeMsi COOTHOIICHUE MEXIY PACIPEACICHUEM
TEJIECHOTO >KHMpa M HECKOJbKMMHU 3a00JICBaHUSIMH HE3aBUCHUMO OT
00IIIero OKMPEHUS BBI3BIBAET BCE OoJbliee omaceHue. Bcé sicHee
CTAHOBHUTCSI, YTO HE TOJIbKO KOJIWYECTBO KHpa, MPEOBIBAIOIIETO B

TCJIC, HO MW TO, TAC OH PaACIIOJOXCH, HMMCCT OTHOIICHUC K
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YBEIIMUCHUIO PHUCKAa TaKUX OOJE3HEH KaK CepJIeUYHO-COCYIUCTHIC
3aboneBanng (Lapidus et al., 1984; Larsson et al., 1984,
Kannel etal., 1991; Folsom et al., 1998; Rexrode et al., 1998;
Megnien et al., 1999), uHCyIMHHE3aBUCHMBIA CaXapHBIH aUa0CT
(Hartz et al., 1983; Carey et al., 1997) u pak rpyau (Mannisto et al.,
1996; Kaaks et al.,, 1998). BaxnocTh pacmnpeneiacHus KHpa
npu3HaHa OblJIa YK€ B CEpPEIMHE MPOILIOro BeKa, Korjaa ObLIo
J0Ka3aHO, YTO CYOBEKThI C aHAPOUIHBIM THUIIOM Tesia (HaKOILJICHHUE
KHpa B BEpXHEM yacTh Teja) o0JialatoT OOJIbIIEH BEPOSTHOCTHIO
pa3IMUHbIX  OOJie3HEH, dYeM CYObEeKThl THHOWJHOTO  THIIa
(HaKOIICHHE JKMpa B HIDKHeW dvactu tenma) (Vague, 1956). o
HEJJABHETO0 BPEMEHU CUUTAIOCh, YTO aOCOJIIOTHOE KOJIMYECTBO
BHYTPUOPIOIIHOTO >KUpa C OOJIbIIEH BEPOSITHOCTbIO, YEM THII
pacrpesiefieHus] JKMpa, OKa3bIBaeT BIMSHHE HA PHUCK 3I0POBBIO
(Kahn, 1993), xoTs He3aBUCHMBINA BKJIaJ HAKOIUICHUS BHYTPEHHETO
KMpa JIs pa3BuTHs Oosie3Hu Bcé emé moxa Bompocom (Seidell and
Bouchard, 1997). IlosBasArOTCS MHOTOYHMCIICHHBIC TEXHOJIOTUH IS
OLICHKM BHYyTpeHHero xupa. Camble Han&XHbIE U JICUCTBEHHBIC
CIIOCOOBI OICGHKH BHYTPHOPIOITHOTO XHPa MOTYT OBITH MOJYYCHBI
nyTEM TPUMEHECHHS CO3JAI0MMX M300paKeHHUs] TEXHOJIOTHM, TaKUX
KaK KOMIIbIOTEpHass Tomorpaduss W  MarHUTHO-PE30OHAHCHOE
nzoopaxkenue (Van Der Kooy and Seidell, 1993). Otu Texnomoruu

TaKX€ CIIOCOOHBI PA3IUYUTh MOJKOXKHBIA U BHYTPUOPIOITHON KUP
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(Ashwell et al., 1985; Sobol et al., 1991). OngHako 3TH METOAIBI
TPpYAOEMKH U Joporoctosimid. Kpome Toro, paauandoHHAas
MOJBEP)KEHHOCTh NP KOMITBIOTEPHON TOMOTpauu OTrpaHUYMBACT
qactoty uaMmepenuir (Jebb and Elia, 1993; Van Der Kooy and
Seidell, 1993). IlooToMy 5TH TEXHOJIOTMHM HE IPUTOIHBI IS
npoBepkn Oonpmmmx rpynn jromaer (Molarius and Seidell, 1998;
Rankinen et al., 1999). /lng snuaeMUOIOTHYECKUX HCCIIEIOBaHUI
HEOOXOAMMBI TMPOCThIE, HO JICMCTBEHHBIC AHTPONOMETPUUECKUE
I0KA3aTelId BHYTPEHHETO OxupeHusd. B ganHom ciiyqae UMT He
MOJXOJUT, TOTOMY YTO OH HE MOXET pa3jiuyarh Maccy XyJ0oro u
IOJIHOTO TEJIa, TOPa3JA0 MEHBIIE BHYTPEHHUW U MOJKOXHBIU KHUP.
[lonararoT, dYTO MHOXECTBO JPYyTUX  AHTPOIOMETPUUYECKUX
UCCIICIOBAHUN  SIBJISIFOTCSA ONTHUMAaJIbHBIMU OKa3aTeIsIMU
BHYTpEeHHETro kupa. OJIHAKO BCE OHM MMEIOT OTpaHUYEHUs J1U0O0 B
TOJKOBAaHUM PE3YJIbTATOB, JIMOO B HMCIOJB30BAHUM HUX IJIA LEJICH
3apaBooxpanenus (Despres et al., 1991; Molarius and Seidell,
1998).

CambIM  OOBIYHBIM TIOKA3aTeJeM SIBIACTCA KOA(PQPUIIUEHT
cootHoteHus Tanuu u 6énep (KTH), koTopblii B HaUaIbHOUM CTaauu
oer1 npemnoken B IlBenmm (Krotkiewski et al.,, 1983) u CIIA
(Hartz et al., 1983) B nauane 1980-x rogoB. KTb wmcmnomb3oBaics
OXOTHEE, 4YE€M OKPYXKHOCTh Tanuh, notomy u4rto uHAEKC KTb

CUHUTAJICA CHJIBbHO 3aBHCHMBIM OT TCJIOCIIOXKCHUA HN3MECPACMOIO
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nHauBuayyma. Jlokazano, uyro KTb sABmsierca onTuMaabHbIM
nokasaresieM BHyTpeHHero >kupa (Ashwell et al., 1985; Seidell et
al., 1987, 1988), xoTs c BO3pacTOM CIy4alOTCS HEKOTOPHIC
n3meHenus (Seidell et al., 1988).

Koabdunment oTHoleHus Taaud K  O&apaMm  Takxke
UCIIOJIB3YEeTCS KakK ToKasarelb OpromHoro >kmpa (Higgins et al.,
1988), Tak ke Kak M MHIEKC KOHYCHOCTH, C IIOMOIIBIO KOTOPOTO
00XBaT KMBOTA JIIOACH TOr0 K€ CaMOro POCTa M BeCa COOTHOCHUTCS
co cTaHmapTamMu BenwumHOU a1 cpaBHeHHs (Valdez et al., 1993).
HenocratkamMmu JaHHBIX IIOKazaTeled SBISETCA TO, UYTO ITO
K03 (PHUIIMEHThI, KOTOpHhIE HEJEeTrKO TOJKOBAaTh OMOJIOTUYECKHU
(Bouchard et al., 1990) wmu w#cnonbp30BaTh B CTATHCTHYECKHX
ananuzax (Allison et al., 1995). Bomee Toro, mokazaHo, 4YTO
KO3(pdHUIIMEHTH HE TMPUTOAHBI JUISI OLCHKM W3MCHCHHH B
pacmpezelieHus xupa rnpu norepe Beca (Bouchard et al., 1990; Van
Der Kooy et al., 1993).

Xots Beicokuit ko3 dunuent KTh — MomHbIi npeackazaTesb
MHOTOYHCIICHHBIX 3a0oneBanmii (Bjomtorp, 1993), KTb kak
K03 UIMEeHT coueTaeT B ce0e JBa U3MEPECHUS: U3MEPEHUE TaJIUU
10 OKPY’KHOCTH BKJIFOYACT BHYTPEHHHUE OpPraHbl U OPIOITHOM KHUP, B
TO BpeMs KaK M3MepeHue O€nep Mo OKPYKHOCTH OTpakaeT Maccy
XUpa, MycKyJbHYI0 Maccy u ckenet (Molarius and Seidell, 1998).

OTHOCUTENBHBIN pa3zMep NepuEepUYECKUX MBI, MOJyYaeMbIil
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IpH U3MEPEHUAX OEaep, MOXKET CaMOCTOSATEIbHO CIIOCOOCTBOBATh
He3mopoBbio (Bjomtorp, 1998), a mMeHHO, yBEIMYEHHIO pHCKa
WHCYJIMHHE3aBUCUMOTO CaXapHOro jauadeTa, TaK Kak CyOBEKTBI C
BoicokuM KTBb Moryt o6Omnagate Oosee BBICOKUM PHUCKOM
3a00JIEBAEMOCTH HE TOJILKO M3-3a TIOTPAHUYHON OKPY)KHOCTH TaJIUH,
HO TaKXe U3-3a y3Koi okpykHocTh 6€nep (Seidell, 1997).

B wnenom, KTb none3en B pabore 3apaBOOXpaHECHUS U
IPOJIOJIKACT OBITh TIOJIC3HBIM UHCTPYMEHTOM B
MUIESMHOJOTHYECKUX ucciaenoBanusax (Bjomtorp, 1993; Lissner et
al., 1998), xoTs ero McIob30BaHUE B KAYeCTBE CyppOraTHON MEphI
Ipy BHYTpEeHHEM oOkupeHunu He pekomenmyercs (Rankinen et al.,
1999).

[Tocremnue JaHHBIC WCCIECIOBAHUN CBHUACTEIBCTBYIOT, UTO
OKPY>XHOCTh TaJIMM camMa MO cede MOXeT OBbITh JIy4lluM
ToKasarejieM OPIONTHOTO JKHpa U MpeJcKa3aTeieM He3I0POBbs, YeM
koapurment KTH (Seidell et al., 1988; Pouliot et al., 1994) u
pEKOMEHAyeTCs  KaK  MHCTPYMEHT IS HWACHTH(HKAIUN
HeoOXoaumocTH  ympaBieHus Becom (Lean et al.,, 1995).
OKpY>KHOCTb ~ TajJHHd  COOTHOCHUTCS C  OTJIOXKCHHEM  JKHpa
(Lemieux etal.,, 1996; Han et al., 1997; Taylor et al., 1998;
Rankinen et al., 1999) u Tombko B caboOi CTEMEHW C POCTOM
(Hanetal.,, 1997). M3-3a TOro, 4ro €€ JIETKO HW3MEPHTHh H

HHTCPIPCTUPOBATL, OHA IIOJIC3HA B KIHMHHUKC MW IIPAKTHKC
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3npaBooxpanenus (Lean et al., 1998; Molarius and Seidell, 1998;
Vanltallie, 1998). Kpome MMT, u3MmepeHHe OKPYKHOCTH TajauH
MPEJICTABJISETCS JIYYIINM HUHJIAKATOPOM PHUCKOB TSI 340POBbSl MPHU
oxxupennn (World Health Organization, 2000; Seidell et al., 2001);
HECMOTpPS Ha 3TO, CYILIECTBYET HEJOCTATOK JIOTUKU B BBIOOpPE H
MIPUMEHCHUU AHTPOTIOMETPUYECKUX MTOKa3aTeyien U1
kinaccudukanuu OpromHoi noaHotel (Molarius and Seidell, 1998).
B TO BpeMsi Kak M3MEpEHHsS BEca M pOCTa JIOCTATOYHO XOPOIIO
CTaHAApPTU30BaHbl,  OKPYXHOCTb  TaJUA  MOXKHO  HM3MEPATH
MHO>KECTBOM  CIIOCOOOB, JIyYIIMH H3 KOTOPBIX — MYyTEM
VCMOJIb30BAHUSA KOCTHBIX OPHUEHTHUPOB B KA4yeCTBE CChUIKHA. HbiHE
HET €JMHON TOYKHU 3PEHUSA O KOCTHOM OPHEHTHUPE IJISI TOTO, YTOOBI
CIENIaTh U3MEPEHUE OKPYKHOCTH HAAEKHBIM U BOCIPOU3BOIUMBIM
(Seidell et al., 2001). BaxxHeHuM orpaHHYCHUEM B HCIIOJIB30BAHUU
AHTPOIIOMETPUYECKUX  TOKazaTeael ISl OUEHKA OpIOUIHOIO
OXXUPEHUS  SABJSAECTCS, OJHAKO, HEIOCTATOK YHUBEPCAIBHBIX
OPOTOBBIX 3HaueHuMi wiM Touek cpe3a (Seidell et al., 2001).
[IpennprHUMAIMCh TOMNBITKA CcO31aTh TOYKM cpe3a mist KTb wu
OKPYXHOCTH Taiuu (Tadj. 1.2), HO onpeaeneHus TUX TOYEK Cpe3a
BKJIIOYACT MHOXKECTBO KpUTEpHUEB I KJIacCUPUKAUM U
OCHOBBIBAETCS HAa OTPAHUYECHHOM  KOJWYECTBE  IOMEPEYHBIX
vccaenoBanuid. [1o COOTBETCTBHUIO 3TUX PA3JIMYHBIX TOYEK Cpesa

koHceHcyc He nocturayT (Molarius and Seidell, 1998). bonee Toro,
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MPUMEHEHUE ITUX HHIAWKATOPOB ISl OLIEHKU PHUCKOB 3J0POBBIO
MOET OBITh YEJIOBEYECKH CHEIU(PUISCKUM U MOXKET 3aBUCETh OT
apyrux ¢dakropoB pucka (Molarius et al.,, 1999; World Health
Organization, 2000).
Tao6auua 1.2. Kpurepuu, ncnoJsib3yemble 1J15 onpeaeaeHust
TOYEK cpe3a AJId KOHTPOJIA Beca 10 3HAYeHUI0 Kod(PpuiuueHra

Tasus — 0eapo (KTh) u okpy:kHOCTH TajIun

Kpurepun Touka cpe3a | KommuectBo | Bo3pact | Ccblika
CyOBEKTOB
M XK
KTb
Puck cepmeuno-| 1,00 | 0,80 | 792+1462 | 54 (m) |Bjorntorp,
COCYIUCTBIX 38 —60 1985
3a00JICBAaHUN U (K)
CMEpTH
Puck cepaeuno-| 1,00 | 0,90 | 792+1462 | 54 (m) Bray,
COCYIUCTBIX 38 — 60 1987
3a00JICBaHUN U (K)
CMEepTH
AOCOIIOTHBIHI 0,94 | 0,88 213+190 > 18 | Lemieux
YPOBCHb etal.,
BHYTPEHHETO 1996
KUpa
OKpYKHOCTH
Tajauu (OT) Lean et
Touku cpe3a msg | 102 ecm | 94 cm | 990+1216 | 25—74 | al., 1995
KTb u OT
AOCOJIIOTHBIN 100 cm < 40ner| 213+190 >18 Lemieux
YPOBCHB 90 cM > 40 net etal.,
BHYTPEHHETO 1996
Kupa
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B nononHeHWe K OKPY>KHOCTSIM, TOJIIIMHA KOXXHOW CKJIAAKH U
OprollIHBbIE JAWMAMETPhl TaKWe, KaK CaruTTAJbHBIM  JUAMET),
UCIIOJIb30BAINCH KaK aHTPOIIOMETPUUYECKUE U3MEPEHUS B ONKMCAHUU
pacnpenaeneHus xxupa uinu xapakrepuctuke xupa (Van Der Kooy

and Seidell, 1993).

93



I'JIABA 2.

PacnipocTpaHEHHOCTH M TEHACHIUN K OKUPEHUIO

B nmanHoM pazpgene coaepkuTcs 0030p pacnupoCTpaHEHHOCTH
OXKMPEHHUSI U €ro TEeHJACHIMH y B3pPOCIBIX B CTpaHax 3amajHou
EBponbl. Ilpu cpaBHEHUM JaHHBIX W3 PA3JIUYHBIX HCTOYHUKOB
aUTEepaTypsl HEOOXOAWMO Y4YeCcTh HECKOJIbKo (akTopoB. Bo-
NEPBbIX, 0€3 OOILICTIPUHATOTO OIpPECICHUS] OKUPEHUSI CPaBHEHHE
PA3JIMYHBIX HAY4YHBIX HCCJIECAOBAaHMKM HEBO3MOXHO. IloaTOomMy, B
JAHHOM 0030p€ OXHPEHHE CHUCTEMAaTHYECKH OIpeaeiseTcss Kak
MUMT 30 xr/M® umu Golee YKa3aHHON BEIHYMHBI B PaMKax
MEKTYHAPOIHOM KJ1accuUKaIun BO3 (World Health
Organization, 2000). Bo-BTophIX, Tak Kak Hu3BeCTHO, 4yto MMT
U3MEHAETCS C BO3PACTOM, KOHTPOJIbHASI BO3pACTHAs IpyMIa BIUSCT
Ha pacmpoCTPaHEHHOCTb OXHUPEHHA. Tak JKe  OTCyTCTBHE
CTaHJApTU3allMd  BO3PACTHON TPYIINbl BHYTPU HUCCIECIyEMOMU
MOMYJISIITAA MOXET JaTh HCKaKEHHBIE OlleHKU. HakoHell, oreHKH
OKMPCHHS JOJDKHBI OCHOBBIBATHCS HAa HM3MEPEHHHM Beca M POCTa,
MOTOMY YTO OIIMOKH B CAaMOBOJIBHBIX ITU(Ppax, KaK JTOKa3aHO, BEAYT
K HEIOOIICHKE paclpocTpaHéHHocTH oxupenus (Steward et al.,
1987). bonee Toro, onmmMOKM B CaMOBOJIBHBIX IMH(pPaX POCTa U Beca

MOTYT HM3MEHSTBhCS C BO3pacToM M BecoBbIM cTaTtycom (Rowland,
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1990; Kuczmarski et al.,, 2001). JlanHbIii 0030p, B OCHOBHOM,
IOCBAIIEH MUCCIEAOBAHUAM, B KOTOPBIX TaHHBIE IO BECY U POCTY
OCHOBBIBAIOTCS Ha H3MepeHUU. OJHAKO YHNOMHHAETCS HECKOJIBKO
MOHoOTpaduii C CaMOBOJIbHBIMU AHTPOIIOMETPUYECKUMHU
U3MEPECHUAMH, [OTOMY UYTO CO BPEMEHEM  OIPaBIBIBACTCA
IPUMEHEHUE JTUX [JIAHHBIX [PU JAIBHEHUIIEM OLCHUBAHUU
u3MeHeHuil UMT B HEKOTOPBIX monysanusax. HackoiIbKo W3BECTHO,
HE CYLIECTBYET MWCCIECAOBAHUM, ITOKA3bIBAIOIINX W3MEHEHUA CO

BPEMEHEM KOCBEHHOTO BiMsaHust IMT.

2.1. Oxupenue B EBpone

HaubOosiee  mosiHbIE  AaHHBIE 1O  PaCOPOCTPAaHEHHOCTHU
OXXUpeHusi ObuTM coOpanbl BO BpeMms mnpoekta BO3 MOHUKA
(WHO, 1988). DTor mpoekrt, pa3paOOTaHHBIH JUISI MOHHUTOPHHTA
TEHJACHUUN W (HAKTOPOB, OMPEICIAIONINX CEPJICUHO-COCYAUCTHIE
3a0oneBaHusl, oOxBaThiBaeT 54 monynsauuu B 26 cTpaHax,
pacmoJIOKEHHBIX, TJIaBHBIM o00Opa3oMm, B EBpome. VYuér sTux
(haKkTOpPOB pHUCKa BBHIMOJHEH B 2 — 3 HE3aBUCHUMbBIX HMCCIICOBAHUIX C
MATUJICTHUMU WHTEpPBaJaMU, U3 KOTOPBIX IMEPBBIM MPOBOAWICA B
OOJILIIMHCTBE CcTpaH B Hadaine 1980-x romoB, a mocieaHuil — B
Hayaie 1990-x romoB. JlaHHbie 0030pa BKIIOYAIU MPOU3BOJILHBIC

o0Opasiiel 6osee yeM 200 cyOBEeKTOB B Bo3pacTe oT 25 10 34 neT. Bo
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MHOTHUX CTpaHax TOJIbKO OJIMH WM HECKOJIbKO PErMOHOB ObLIN
BKJIFOUEHBI B HCCIenoBaHus, nosromy nomyisinun MOHUWKA nHe
00s13aTEIbHO  SIBJIAIOTCS MPEACTABUTEISIMM  W3YYEHHBIX CTpaH.
OpHako 3TH JaHHbIE OC€CIICHHBI JJIsl CPAaBHEHUSI TIOMYJISIIIUN, TaK Kak
JAHHBIE 110 BECY U POCTY U3MEPSUIUCH M0 UJCHTUYHOMY MPOTOKOTY
3a OJIHM U TE€ K€ MPOMEKYTKH BPEMEHHU, €CIIM HE B OJIHU U TE XKE
roabl. Kpome TOro, gaHHele MO pacnpOCTPaHEHHOCTH OKHUPEHUSA Y
CyOBeKkToB 35 — 64 jeT mpeacTaBiIeHbI TOIBKO U3 TE€X €BPOINECHCKUX

nonymasinuid MOHUMKA, rae agecaTuneTHsss TEHACHIUS AOCTYIIHA

(htpp://www.ktl.fi/publications/monica). JlanHble Hu3 MOIyJIAIUN
CIIA Taxxe ObUIM BKJIOUYEHBI B IIPOCKT.

VY MyxuuH, nonyJsiuu noJHbIX (0kosio 10%), oOHapyKeHbI B
[IIseunn, Januun, Mcnanuu u parione Tymny3sl BoO @paHuuu, B TO
Bpemsi kak B CtpacOypre, @Ppanumuum Oomee 20% My¥KCKOro
HaceJIeHud cTpagainu oxupenueM (puc. 2.1). B cenbckoit I'epmannu,
[IBeiinapun (Tuuuno), Yemickori Pecnyonuke n Jluree (Kaynac)
pacnpocTpaHEHHOCTh oxkupeHus npesbiciiia 20%. B 1990-x rompax,
KaXXJbI MATHIA rpaxkaaHnH OUHISHAMK U BapiaBel ObLT TYYHBIM.
3a 10 g;er pacnpoCTpaHEHHOCTh OXKHPEHHUS B OOJBIIMHCTBE
nonyysinuid  Bo3pocna. (OcoOeHHO 3aMeTHbIM ObUT  POCT B
Oo6bvenunennom Koponesctee (I'masro) u B CIIA (Crandopn), rae

PacIpOCTPaHEHHOCTh OKUPEHUS YIBOUIACH.
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B MIPOTUBOIIOJI0KHOCTH OOJIBIIIMHCTBY TIOMYJISALUH,
pacnpocTpaHEéHHOCTh 0xupeHus B Poccuu (Mocksa) u IlIBelinapun

(Tuuuno) cHU3UIach (puc. 2.1).

Sweden-N —

Iceland I

Poland-T I

Russia-N —— I 1990

1
Finland-NK — [ 1980

Finland-K I

Germany-AR

France-Str

Pucynok 2.1. Paciipocrpanéanocts oxupenust (MMT > 30 kr/m°) y Myx4uH
B nonysiuusax MOHUKA BO3 Ha ocHoBHO# jauHuu (B Hadane 1980 rr.) u

perpocniektuBHO uepe3 10 ner cnycts (Hayano 1990-x rr.).
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Y KEeHIIMH pacnpoCTPaHEHHOCTh OXKUPEHUSI TakxXke Oblia

Hu3ko (okosno 10%) B ceBepHBIX cTpaHax, Kpome DUHIAHANU

(puc. 2.2).

Sweden-N
]
celand I
I
]
Poland-T ]
]
] [ 1980
Finland-NK —E
Finland-K I
]
]
Germany-AR
]
France-Str
\ \ \ \
0 5 10 15 20 25

Pucynok 2.2. PacnpoctpanénHocts oxupenus (UMT > 30 KI‘/MZ) y
keHiuH B nonyisiusx MOHUMKA BO3 Ha ocHOBHOM juHMH (B Hayale

1980 rr.) u perpocnekTuBHO uepe3 10 ner cnycts (Hagano 1990-x rr.).
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B Ieeninapuu, @®pannuu — Tynyse, Wranuum — bpuansa,
OO0BeIMHEHHOE KoponescTBo bendacr " CIIA
paclpoCTPaHEHHOCTh OKUpPEeHUs cocTabisiia 15% wiaum MeHblie, B
TO BpeMs Kak B OOJBIIMHCTBE BOCTOYHOEBPOIIEUCKUX MOIYJISALNN
O0KUPEHUE, TIO0 KpaWHEW MeEpe, YJIBOWIIOCh MO CpaBHEHHIO ¢ 1980
TOJIOM.

Kak 1 y My>K4nH, CamMbIil 3aMETHBIN POCT y JKEHIIMH 32 TOT XK€
10-netHuii nepuoa 661 00HapyxeH B Ctaudopae (CIHA) u I'nasro
(O6beaunénnoe Koponerctro). B Ucnanauu pacnpocTpaHEHHOCTD
0’KHUPEHHUS TaK¥XKE BO3POCIa, B TO BpeMs Kak B JlutBe u Poccun ona
CHHU3WJach. B 1enoM, TEHACHIMS PpOCTa PaclpOCTPaHEHHOCTH
OXKMPEHUsSI OTMEUaJlach y JKeHIMH. B ob0oux  ciydasx
PACIIPOCTPAaHEHHOCTh OXUpeHus 3a 10-meTHUM mnepuoa  yvaie
Ha0Jr04a1ach B MOMYJISILMAX KEHIIUH, YeEM Y MYKYHH.

EURALIM (eBponelickue THUIIEBBIE TMPOAYKTbI) — 3TO
COBMECTHAsi HayyHas paboTa, HampaBJICHHAss Ha OMNPEACICHUE H
OMHUCAaHUE CTEIEHM, MPHU KOTOPOM HEOJHOPOJHBIC CBEICHHUS OBLIM
0000IIeHbl B €IUHOM 0a3e JaHHBIX JUIi  MEXKIYyHapOJHBIX
cpaBHeHuil. Takum o0OpazoMm, nporpamma EURALIM npumenuna
rapMOHUYHBIN TTOAXO0/ JIsI CPABHEHUS JAHHBIX U3 7 OCHOBAHHBIX Ha
MOMYJISLNY, JIOKAJbHBIX HCCIECIOBAaHUM C HEKOTOPOH CTEMNEHBIO

OTJIMYAIOIINXCSI MPU3HAKOB B 6 cTpaHax mupa (Ppanuus, Wranus,
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Hunepnannpl, HWcmanus, Ieedimapus u  OO0beAMHEHHOE
KoponeBcTBo).

OLIEHKH 110 pacIpOCTPaHEHHOCTH OKUPEHHUS aHAUTU3UPOBATUCH
Ha 0a3e JaHHBIX, BKItOUaroen cyobekToB oT 40 1o 59 net (obiee
KoanuecTBO XxeHIIMH — 18 381 u 12 908 myxuun) (Beer-Borst et al.,
2000). OcHoBaHHasi Ha 3THX CBEJCHHAX, cOOpaHHBIX ¢ 1992 mo
1996 r., pacnpocTpaHEHHOCTh OXHMpEHHUsl Kojebanach oT 8% BO
Opannyu 10 20% B Utanuu y My>x4uH U oT 7 10 37% y JKCHILUH
COOTBETCTBEHHO (Tabin. 2.1). ABTOpHl CUYWTAIOT, UYTO OTH
WHTEPHAIIMOHAIBHBIE OTJIUYMS MOXKHO YaCTUYHO OOBSICHATH
cxemamu uccienoBanus (Beer-Borst et al., 2000). Cruenyer
OTMETUTb, YTO OOJBIIUHCTBO TMOMYJSIIIUA ObUIM B TOPOJCKHUX
paioHax, HO oJHa MOy JIALNSA v BbICOYAUIIIEN
pPacCIpOCTPaHEHHOCTBIO OXKHPEHUS — JKCHCKas TOMYyJSIIUsS B
cenbcko Urtamuu. OnHako STHU U3MEHEHHMS MO CTpaHaMm ObLIH
TaKUMH K€ TI0 BEJIMYMHE, KaK U U3MEHEHUS, OTMECUCHHBIC B MPOEKTE
MOHHKA BO3 (puc. 2.1 u puc. 2.2).

Hccnenys pe3ysbTraThl APYyrux 0003pEeHUH, MPEICTABICHHBIX B
tadnuie 2.1, ciaeayer y4yuThIBaTh, YTO BO3PACTHOM JaMarna3oH
MEHSIETCS B JAHHBIX 0030pax M, TaKUM OOpa3oM, pe3yJibTaThl HE
MOTYT  OBbITb  comocTaBUMbIMU.  OIlleHKa  W3MEHEHUW B
pPacpoOCTPaHEHHOCTH OKUPEHUSI BO BPEMEHM, OCHOBaHHAsI HA 3TUX

0603p€HI/I}IX, ACJIO0  HCIPOCTOC, IIOTOMY 4YTO BCC HU  POCT
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OTCJIC)KUBAIOTCA TOCTOSIHHO TOJIBKO B HECKOJIBKHX ITONEPEYHO-
CpPE3aHHBIX MOMYJISLUAX, Apyrux, yeM B npoekre MOHUKA BO3.
CBenmeHuss W3 3TUX  OOO3pEHM  NpearojarairT,  4YTO
paclpoOCTPAaHEHHOCTh OXUPEHUS JMOO oOcTajach Ha BBICOKOM
ypoBHE, MO0 Bo3pocia 3a mocienHtoro aekany (Seidell, 1995).
Jlannbie u3 nonyssuuii O0beauHEHHOTO KOpOoaeBCcTBa 10Ka3bIBAIOT
YBEJIUYEHUE POCTA C YPE3BBIYANHO KPYTHIM CIABUIOM KPUBOM: OT 7
10 17% y myxuun u oT 12 1o 19% y xeHmuH 3a 10-neTHUNA Iepruo
(Prentice and Jebb, 1995; Seidell, 2001). Pe3ynbraThl, OCHOBaHHBIC
HAa M[POU3BOJBHBIX JAHHBIX, B JAJBHEUINEM MOATBEPKIAAIOT
PACTYIIYIO PACIIPOCTPAHEHHOCTh OKUPEHUS B EBpoIIe.

[Tocnennue  uccienoBaHUs  OPEACTABUTENEH  MCIAHCKOMN
MOMyJisiuu 25 — 64 JIET ToKa3aly, 4TO paclpOCTPAHCHUE OKUPEHUS
BO3pociio OT 8 10 12% y myxuuH 1 0T 9 10 12% y )KEeHIMH Mex Ty
1987 u 1997 ronamu (Gutierrez-Fisac et al., 2000). B IlIsenun y4ét
(akTOpOB 00pa3a KU3HU MPOBOJUTCS €KETOIHO C cepeauHbl 1970-x
roJI0B. 3a MOCJEIHEE BpEMSI TPUBOJUIIUCH CBEIICHUS O BECE U POCTE
u3 0030poB, mpoBeAEHHbIX B 1980 — 1981, 1988 — 1989 u 1996 —
1997 romax, CBHUACTEIBCTBYIOIINE, YTO PACHPOCTPAHEHHOCTh
OKMPEHUSI Cpelu MBEAOB (B Bo3pacte 16 — 84 JieT) 3HAYUTENBHO
Bo3pocia oT 9 no 12% y xenmuH u ot 7 10 10% y MyxuuH 3a

16 neTHMi1 IepUoI.
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HpOI/IBBOJ'II)HBIG BCIIMYHWHBI TCCHO YBA3BIBAJIIUCH IIPHU OLICHKC

crieliu(hUIeCcKoM

1o

(Lissner et al., 2000).

[I0JIy  PaclpOCTPaHEHHOCTH

OXKUPCHUSA

Taoauna 2.1. Pacnpocrpanenue o:xxupenus (%, UMT > 30

KI/M°) M ero TeHJAEHIMH B OTAeJbHBIX EBponeiickux
CTpaHax
CrpaHa Hara | Bospacrt | Pacnpoctpan€énnocts |  Ccbuika
(peruomn) coopa (J1eT) oxxupeHus, %
CBEJICHUI MY>KUYUHBI | )KEHITAHBI
Hunepnanapl 1990- | 40 - 59 12 14 EURALIM
1992 Project:
dpaHuus 1995- | 40-59 8 7 Beer-Borst
1996 et al., 2000
Wranusa 1993- | 40 - 59 — 19 Beer-Borst
(Hemaur) 1996 et al., 2000
Wranus 1993- | 40-59 20 37 Beer-Borst
(Jlatuna) 1996 et al., 2000
[IBeiiapus 1993- | 40-59 11 9 Beer-Borst
1996 et al., 2000
O6beaunénnoe | 1991- | 40 — 59 15 16 Beer-Borst
KoponescTBo 1992 et al., 2000
(bendacr)
Hcnanus 1992 | 40-359 11 22 Beer-Borst
(KaTanonwus) et al., 2000
O0benuuénnoe | 1987- > 16 7 12 Seidell,
KoponescTBo 1988 15 17 2001
1995 16 18
1996 17 19
1997
benabrus 1994 18 — 64 11 10 Moens et
(bproccenn) al., 1999
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IIponomxenue Tadauis! 2.1.

benbrus 1977— | 40-54 9 — Stam-
benbrus 1978 13 — Moraga et
cebCKas 1979— 16 — al., 1998
CeBepHas 1984 15 -
benbrus 1986—

1991

1992

1993
Hunepnanger | 1987— | 20 -59 7 9 Seidell et

1991 al., 1995
['epmanus 1984— | 25-69 15 17 Hoffmeister
(ObIBIIAS 1986 etal., 1994
3anagHas 1990- 17 19
['epmanus) 1991
[IBetiapus 1984— | 25-74 11 11 Wietlisbach
(Bayn- 1985 11 11 etal., 1997
Opudypr) 1988 15 10

1989

1992

1993
Wcnanus 1990- | 25-60 12 15 Aranceta et
(Karamynus, 1994 al., 2001
Manpun,
Banencus)
Komnenraren 1982 30-60 10 9 Heitmann,

1992 13 11 2000

2.2. OxxvpeHue B HEeBPOMENCKUX CTPAHAX
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PacnpocTpaHEHHOCTh OKHpPEHUSI TaKKE€ BO3pOCia Cpeau
0€JIoro HaceJeHHs HEEBPOIECUCKHX CTpaH mupa (Tadn. 2.2) Takux
1998;

kak CIIIA, Kamama wn Ascrpams (Flegal et al.,

Macdonald S.M. et al., 1997; Eckersley, 2001).

PacnpocTpaHEHHOCTh  OXKHUPEHHUS, OCOOECHHO COOTHOIICHUE
cyobekToB ¢ MMT 35 kr/m® ocraéres Bbime (5% st Gembix
MyxkuuH, 10% nnsa 6ensix xxenuuH) B CIIIA, yem B Apyrux crpanax

(Flegal et al., 1998).

Taboauuna 2.2. Pacnpocrpanenue oxxkupenus (%, UMT > 30

KI/M°) M €ro TeHJeHIIUH B OTAeIbHbIX HeeBPONEeHCKUX

CTpaHax
CrpaHa Hara Bo3pacr | Pacipoctpanénnocts | Ccbuika
(peruon) coopa (J1eT) oXxupeHus, %
CBEICHUI MY KUHHBI | )KEHITAHBI
CIIA 1976—- | 20-74 12 15 Flegal et
1978 20 22 al., 1998
1988 —
1994
Kanaga 1986—- | 18-74 13 14 Macdonald
1992 etal., 1997
ABcTpanus 1980 25— 64 7 I Eckersley,
1989 25— 64 9 11 2001
1995 25— 64 18 16
2000 > 25 17 19
ABcTpanus 1986 35-64 15 16 Molarius
(BO3 etal., 1997
MOHUKA) 9 11
Hprokaci
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HoBas 1989 18 - 64 10 13 Wilson et
3enanausd 1997 15 19 al., 2001

I'JIABA 3.

(I)aKT()pI)I, CBA3AHHDBIC C O KUPCHUEM

ITouemy mroau craHoBsATCS MOJHBIMU? [logxoasimii OTBET ObLI
TaKUM, 4YTO OXHUPEHUE OTO  CIECACTBUE DHEPreTHUUYECKOIO
nucOanaHca, KOrjaa MpUTOK YHEPTUM MPEBBIIIAET PACX0] YHEPTrUM B
TEYCHUE 3HAYWUTEIBHOIO IIepuojia BpeMeHH. OJHAKO apryMEHT O
TOM, YTO OXHPEHHE BO3HHUKAET OT 3JIOYINOTPEOJICHUS] MPOTyKTAMHU
MUTAaHUS WM HeJocTaTka (DU3UYECKOM aKTUBHOCTH, CIIMIIKOM
yIOPOIIEHHBIM. MoIHbIe CcolMadbHble U (PAKTOphl OKpYKaromiei
Cpellbl OKa3bIBAIOT BIMSHUE HAa SHEPreTUUECKUN OajaHC M MOTYT
na)ke MOAAaBIIATh (PHU3HUOJOTHUECKHUE PEryIsSTOpHBbIE MeXaHu3Mbl. Ha
BOCIIPUUMYHMBOCTh  HMHIAWBHUJyyMa  BJIUSIOT, TPEXKIE  BCErO,
reHeTudeckue u apyrue omonormueckue dakropsl (World Health
Organization,  2000).  OxupeHue  BO3HHKAeT  OJiaromaps
B3aMMOJICCTBUIO MEXAY reHaMH, (DaKTOpaMU OKPY KaroIIEeH Cpesibl
u oOpa3za xu3HU. Kak omnmcaHo B MOPEAbIAYIIMX pasjieiax,
PACIIPOCTPAHEHHUE OKUPEHUSI BO3POCIO BO BCEM MHUPE 34 MOCIICIHUEC
HECKOJIPKO JICCATUJICTHH, TOrJla KaK HalllM T'e€Hbl €1Ba JU BOOOIIE

m3menmwuck (Gill, 1997). T'enerndeckomy ¢oHy OOJIBITMHCTBA
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JTr0eH, BEPOSITHO, HE JIAHO CIIPABUTHCS C OOIICIPUHATHIM OOMIHEM
KOJINYECTBA YIIOTPEOIIEMBbIX MPOIYKTOB MUTAHUS U THUIIOJUHAMUCH
(Filozof and Gonzalez, 2000). IlpeamonaraeTcs, 4To OKpPYIKaroIas
cpena cnocoocTByeT (hOpMHUPOBAHMIO 00pa3a KU3HH, MPUBOIAILIEMY
k oxupenuto (Egger and Swinbum, 1997; Hill and Peters, 1998).
Tem He MeHee, Mano H3BECTHO O (paKTOpax, KOTOPHIE MOTYT
OOBSICHUTD SIHUACMUIO OXKHUPECHHUS WIN OOJBIINE Pa3IMUMSI MEKTY
nonyaauusaMua npu pacnpenencHun UMT u pacnipocTpaH€HHOCTH
oxxupernus (Seidell and Flegal, 1997; World Health Organization,
2000). Caepyromias riaBa MmoaBeaéT MTOr MO (GakTopaMm, KOTOPHIC
0OBIYHO CBS3BIBAIOTCS C NUMT 151 0KUPEHUEM B
AMUJIEMUOJIOTHYECKUX — HccaegoBanusax. Krnaccudpukamus 3ITUX
(dakTOpoB IpHuBeacHa B 0030pax Takux aBTopoB kak Seidell u Flegal
(1997). buonornueckue (aKTOpHl, TaKWe KaK TICHETHYECKHE U
BIIUSIHUE MEHOIIay3bl, HE BKJIIOYEHBI B JIaHHBIC HCCIICIOBAHUM,

HpI/IBCI[éHHBIX BbIIIC aBTOPOB.

3.1. lemorpaguuyeckue GaxkTopbl

IHoa

VY KeHIIMH 00BIYHO OO0JIbIIasl PACPOCTPAHEHHOCTh OKUPECHUS
2
(UMT > 30 xr/m°), ocobenno mocne 50 jeT, B TO BpeMs Kak y

MY>KYMH  OObIYHO  0ojiee  BBICOKas  PacnpoCTPaHEHHOCTh
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m36srrounoro Beca (MMT 25-29,9 xr/m®) (Flegal et al., 1998:
Stam-Moraga et al., 1999). Kpome Toro, B OOJBIINHCTBE
€BPOIECUCKUX CTpaH PacHpOCTPAHCHUE OKUPEHUS CPEar KEHIIHUH
0 CPaBHEHUIO C MYXYUHAMH Topa3fo OoJjblie KoyeOJeTcs o
ctpaam (Seidell, 1995). VuwmreiBas, uro cpemuuii UMT cpenu
MY>XYUH HeoOs3arenbHo otriaudaercs oT HWMT y  keHmuH,
TEJIOCTIOKEHNE MOXKET U3MEHSTHCS B 3aBUCHUMOCTH OT T€HAEPHOU
NPUHAICKHOCTA. Y MY>KUMH OOJIbIIIE CKEJIETHBIX MBIIII, YEM Y
YKCHIIMH: KaK B aOCOJIFOTHBIX, TaK U OTHOCUTEJbHBIX BEJIMUYMHAX K
Macce Tena. O0Hapy»KEeHO, YTO ATU pa3Indus OOJIbIIE OTINYAIOTCS B

BepxHel yactu Teia (Janssen et al., 2000).

Bo3pacr

YBenuyeHue UMT v BO3pacToOM JTOKYMEHTAJIbHO
DOATBEPXKICHO B  Heckoilbkux  ucciaegoBanusx  (Rolland -
Cacheraetal.,, 1991; Boyle et al.,, 1994; Seidell et al., 1995;
Flegal et al., 1998). Uem crapire cyOBeKTHI, TeM BEIIIE H CPEAHUI
nokazarenb UMT u pacnpocTpaHEHHOCTH OXUPEHUS, KaK Cpeau
MY>KYMH, TaK U CPEJIA JKECHIIWH, 110 KpaiHen mepe, K S0 — 60 rogam
(Rolland-Cachera et al., 1991; Seidell, 1995; Seidell et al., 1995).
YBemnuenue UMT ¢ BO3pacTOM MMEET TEHACHIIMIO MPOI0JDKATHCS

AoJplIe y skeHIuH, yeM y MyxuuH (Seidell et al.,, 1995; Stam-
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Moraga et al., 1999). ®dakTnyecknm B MIBEUIIAPCKOMW ITOIYJISITHH
UMT cpenau My>X4uH HE U3MEHSIETCS BOOOIIE MO BCEM BO3PACTHBIM
rpymmam (Morabia et al., 1997).

B  gomonHeHME K~ MHOTOYHMCICHHBIM  MCCIIE€IOBAHUSIM,
CYIIECTBYET HECKOJIBKO HOBBIX OTKPBITHH, YTO JIIOJA OOBIYHO
HaOMparoT BEC, KOTa CTAaHOBSTCS CcTaplIle, Mpu 3ToM Bo3pact 60 JieT
TAMUYHO O3HAYaeT KPUTUUYECKHI B OTHOIICHWM YBEIMYECHUS Beca
(Rissanen et al., 1988; Williamson et al., 1990; Lewis et al., 1997;
Guo et al., 1999; Heitmann and Garty, 1999). Camsbrii 3amMeTHBINH
pOCT Beca Tena OObIYHO HaONroJaeTcs B Havaie B3pocieHus. K
pUMEPY, B JATCKOM MCCJIEOBAHUU CPEIHEE €KETOJIHOC U3BMEHECHHUE
Beca cocraBisuio 0,7 — 0,8 kr y Mmy»xunH u 1,0 — 1,1 xr y XeHIWH B
Bo3pacte 30 —40 mer 3a oru€tHbid 10-netHun nepuon. Hnsa 50 —
60 —JeTHMX MY>XKUYMH U KEHIIMH POCT BeCa COOTBETCTBEHHO
cocraBun 0,4 kr u 0,5-0,6 xr (Heitmann and Garby, 1999).
HeszaBucumo OT 1oja, CTapE€HHE ACCOLUUMPYETCS C YMEHBIICHUEM
CKEJICTHBIX MBI, AOCOJIOTHOE KOJWYECTBO CKEJICTHBIX MBIIIII]
coxpansiercsi 10 S0 JeT, mociie KOTOPhIX OHO OOBIYHO OBICTPO
yMEHBIIIaeTCsI, OCOOCHHO B HIDKHeW dvacTu Teia (Janssen et al.,
2000). Ha ckopocTs moOTEpH, OJHAKO, OKA3bIBAIOT BJIUSHUS
n3McHeHns B Bece Tema (Forbes, 1999). B menom, ckeneTHbIC

MbIIOIbI OTHOCHUTCIIBHO MACChbl TCJIa HAYMHAKOT YMCHLIIATLCA BO
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BpeMsl TPEThETO JECATUIIETUS, TAK KaK HAaOOp Beca ¢ BO3PacTOM B

npeobaagaroell CTeleHn cocTouT u3 xupa (Janssen et al., 2000).

ITHUYHOCTH

JIoKa3aHo, YTO PacIpOCTPAHEHHOCTh OKUPEHUS U3MEHSIETCS 110
srandeckuM rpynmam (Flegal et al., 1998). Ilpennomaraercs, 9ro
3TH pa3Inuus CYIIECTBYIOT n3-3a TEHETUYECKOU
IIPEAPACIOI0KEHHOCTU K O0XKUPEHUIO, KOTOPAsi CTAHOBUTCA SIBHOMU,
OCOOCHHO KOTJIa HWHIUBUIYYMBI TOJBEPraroTCsi H300UIbHOMY
oOpa3y KHU3HW, TaK KaK HWHACHIBI TNHUMa B ApH30HE WIH
aBcTpanuiickue abopurensl B ropoiackux yciaousax (World Health
Organization, 2000). IIpu oreHKe ypOBHSI OXKUPCHHUS M CPaBHCHHUH
nomnyJssinui, ocHoBaHHBIX Ha UMT, 000CHOBaHHOCTH TOYEK Cpe3a
NUMT pnsa OXUpEHUS MOXKET OTIUYAThCS B PA3HBIX ATHUYECKUX
rpynnax. XoTs B HEKOTOPBIX MOHOTrpadHsX HE IPOCICKHUBACTCS
pasHuna mexnay MMT u TelecHBIM KUPOM ISTHUYECKUX TPYIIII
(Gallagher et al., 1996), 6oNBIIMHCTBO MyOIMKAIMKA ¢ YIETOM MeETa
aHau3a, IOJATBEPXKIAIOT, YTO COOTHOUICHWE MEXIY TEJIECHBIM
xkupoM u HMMT wu3MeHsiercd 1O J3THUYECKUM  TpyIIiam
(Deurenberg et al., 1998). Takum oOpa3zom, u3meHenus B MMT

Cpey 3THUYECKUX TPYIN CIEAYET TPAKTOBAaThb C OCTOPOKXHOCTBHIO
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(World Health Organization, 2000). Kpome ciopHBIX BOIpocoB 00
STHUYECKUX  TPYyIIaxX, BO3MOXHO  HMEHOIIMX  Pa3JIMYHbIC
reHeTU4YeCKue (POHBI WIM  METOAOJIOTUYECKUE OTpaHUYECHUS,
Bapuanuu B UMT Mexay pa3HbIMU dTHUYECKUMHU TPYIIIAMU MOTYT
pasnuyaTbCcsl B MPEICTABICHHM BECa, HJICATBHOIO BEca MU Beca
OTHOCHUTEJILHOTO.

OngHako ~ JaHHBIE  HWCCIEAOBAaHHMM,  pacCMaTPUBAIOLIHE
OTHOIIIEHUS MEXJY STHUYHOCTHIO W aCMEKTaMU OTHOCHUTEIBLHOIO
Beca IoKaszanu npoTuBopeunBbie pe3ynbTaThl (Ogden and Chanana,
1998). Onan MoHOrpaduu MOKa3bIBAIOT, YTO Takue (PAKTOPHI Kak
HEYJIOBJICTBOPEHHOCTh CBOUM TEJIOCJIOKEHUEM U  COOJIIOJCHUE
AUETHI OOJIbIIIE PACTIPOCTPAHEHBI CPEeAN OEJIbIX KEHIIUH, YEM CPEIU
yépHBIX WK a3uaTckux skeHinumH (Burke et al., 1992; Smith et al.,
1999; Miller et al., 2000), B To BpeMs kKaK B Apyrux padorax
MOJYYEHbl COBEPIICHHO MNpOoTUBOMNONOXHBIE aanHbie (Hill and

Bhatti, 1995; Striegel-Moore et al., 1995).

3.2. CoumoKyJIbTypHBbIE (PAKTOPHI

YposeHs 00pa3zoBaHus

COLMO3KOHOMUYECKHUE (akTopbl npu 0KUPECHUU

JOKYMCHTAJIPHO MPEICTAaBICHBI B JaHHBIX JuTepaTypbl (Lissner,
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1997). Cpeau moIysmpy »KEHIIUH YCTaHOBJICHA CHUJIbHAsS oOpaTHas
CBSI3b MEXIY OXHUPEHUEM U COLUHUOPKOHOMHUYECKHM CTaTyCOM
(C3C). OObIyHO oOllcHMBaeMasi 10 YPOBHIO OOpa30oBaHUs, CBS3b
MexIy oxupenneM u COC oTMedeHa BO MHOTHMX MCCJIETOBAHUSX
cpelM MaTepHallbHO oOecleueHHBIX nomyisanuii  (Sobal and
Stunkard, 1989; Bennett, 1995; Wamala et al., 1997; Rahkonen et
al., 1998; Stam-Moraga et al., 1999; Wardle and Griffith, 2001).
Hanpumep, Bce mnonyaamuu B wucciaeaoanun BO3 MOHHMKA
MOKa3ajau, YTO YPOBEHb 00pa30BaHUS HAXOJAUTCS B OOpaTHOMN CBS3HU
¢ UMT y xeHumuH, pasHULA MEXAY CAMBIM BBICOKMM U CaMbIM
HI3KHM ypOBHEM 06pa3oBaHms KoneGamack oT 3,3 1o 0,4 kr/m°.
Takas xe cBsI3b ObLIa MEHEE MOCTOSTHHO BBIPAXEHA Y MYKUYHH, XOTS
y NoJoBHHBI nonyianuu B 1990-x romax nabmromanace oOpaTHas
CBsI3b ypoBHsA oOpazoBanuss u MMT. B OOIBIIMHCTBE IpyTrux
MOMYJISLUNA HUKAKOW CBSI3U MEXIY YpoBHEM oOpazoBanHus u UMT
He ObLI0 OOHapy»eHo. Pe3ynbTarhl MCCIEIOBAaHMMN IpeJrnoJiaraiu
MO3UTUBHYIO CBSI3b MEXY YpOBHEM oOpa3zoBanusg u UMT Tosbko B
HEKOTOPBIX TMOMYJALUAX BOCTOYHOM H UEHTpPaIbHOW EBpoIbI
(Molarius et al., 2000). B mocnenneit monorpadun B bpuranum
cpean MyxurH ¢ HuU3kuM COC Obul OOHApYyX EH CaMblil HU3KUUN
UMT (Wardle and Griffith, 2001). B npyrux gaHHBIX, Ha000pOT,
OoOHapy>XEHO, 4TO cpeau MYKUMH ¢ HU3KUM COC oOHapyXKuBajCs

6onee Beicokuit UMT, gyeM cpean myxuuH ¢ Beicokum COC (Sobal
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and Stunkard, 1989; Bennett, 1995; Stam-Moraga et al., 1999),
HECMOTPS. HAa TO, 4TO HpHOpUTETHOCTH COC cpenu MyKCKON
TOMYJIAIAKM MeHee 3HaunMa, deM Juis sxeHuH (Sobal and Stunkard,
1989; Pietinen et al., 1996; Lissner, 1997; Stam-Moraga et al.,
1999).

CuuTaercs, 4ro Takue 3HauuTenabHble paznmuuus B MMT mo
COC y KEHIIMH CYIIECTBYIOT H3-3a BBICOKOW CTEIEHH KOHTPOJIA
COOCTBEHHOI'O Beca, 0oJiee HHU3KOr0 MOpora CamMoONpeacICHUs
CBOETO M30BITOYHOI'O BeCa U OOJIbIIEH TOTOBHOCTH K KOHTPOJIIO
Beca, Haxomiach cpeau cyobekToB ¢ BeicokuM COC (Wardle and
Griffith, 2001). B mBeackoM HCCICAOBAaHHHM 00jiee ITOJOBHHBI
cooTHOmEHn Mexay HU3KUM COC U 0XKUpPEHHEM OOBSICHIETCS
UCTOpHUEH pPENPOYKIIUH, HE30POBBIMU TUETUYECKUMU
IpUBBIYKAMHU U nicuxojorndeckum crpeccoM (Wamala et al., 1997).
[Toatomy Hekotopble paznuuuss COC o UMT M0XHO OOBSICHUTH
neMmorpadudyeckumu (pakropamu U (pakropamMu obOpasza Ku3HHU. B
1IEeJIOM, 3a ATUMH (PaKTOpamMu KPOIOTCS CIOXKHBIE B3aMMOJEHCTBUSI.
OTMeYeHO, YTO Pa3zIM4usl CPEeA TPYMI, OTIUYAIOIIUXCA YPOBHEM
oOpa3oBaHus, Bo3pacTaroT Ha ¥ B nomyJsiuax BO3 MOHUKA B
teueHnue 10 — aerHero nepuona (Molarius et al., 2000), Torma xak
HUKAaKUX UW3MEHEHUW HE ObUIO OOHAPY>KEHO B TMOMYJISALMAX
I'epmanuu (Helmert et al., 1995) wnmm nomymsmusax IlIBeruu

(Lissner et al., 2000). [loxa3aHo, 4YTO [JaHHBIC TOBEACHUYCCKUC
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TCHJCHIIUM W3MEHSIOTCS B 3aBUCUMOCTH OT T10Jia, TAKUM 00paszom,
yBenuuenne UMT B 3aBUCMMOCTH OT YPOBHsI 00Opa3oBaHus OOJIbIIIE
BCTpEUaeTcs Cpeaud >KeHIuH, deM y MyxxuuH (Bennett, 1995;
Gutierrez-Fisac et al., 1996; Peltonenetal, 1998). Pe3symbrathl
UCCIICIOBAaHUM, MPOBEACHHBIE MIBEICKUMU YUEHBIMU JTOKA3ald, YTO
MeHee O0Opa30BaHHbIC MY>KUMHBI HAOMPAIOT MEHBIIIE BECa, YEM
MY’>KYWHBI ¢ BbICIIMM oOpa3zoBanueM (Sundquist and Johansson,
1998), torma kak B DUHIAHINHA CYOBEKTHI C HHU3KHM YPOBHEM
oOpa3zoBaHusl 0ojee BEpPOSATHO HAOWUpaIM BeC, 4eM OOpa3OBaHHBIC
MY>KUYMHBI M JKCHIIMHBI 3a 5 —netHuii mepuoxa (Rissanen et al.,
1991). MoxHO OTMETUTh, YTO B3aUMOCBI3b Mexay COC wu
OXKMPEHUEM U BBIPAKEHHOCTh ATON B3aWMOCBSI3M HU3MEHSETCS B

pa3HbIX CTpaHaX, BOBMOXHO Ha OCHOBE OoraTcTBa ctpanbl (Molarius

et al., 2000).

bpa4ynblii craryc

bpaunblii craryc, Kak YyCTaHOBJIEHO, cCBsA3aH ¢ HMMT wu
OXKMPEHHEM, XOTS OTa B3aMMOCBSI3b HE JoKazaHa. Hekoropsie
(Kahn et al., 1991; Rosmond et al., 1996), no ne Bce (Tavani et al.,
1994; Wamala et al., 1997) wucciaemoBaHms I0OKa3ald, dYTO
HaxojsImecs B Opake CyObEeKThl HMMEIOT OOJbIIMKA BEC, 4YeM

OJMHOKHE CcyOBeKkThl. MccienoBanue, npoBeaéHHOe B EBpocorose,
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MOKa3aJlo, 4YTO OJMWHOKHWE CYOBEKTHl (JaHHbIE O MY>XYMHAX U
KEHIIMHAX aHAJIIM3UPOBAIUCH BMECTE) MEHEE BEPOATHO CTAHOBSITCS
MOJTHBIMU, YEM COCTOSIIME B Opake WM paHEE COCTOSIBIINE B Opake
cyowekTrl (Martinez et al., 1999). Kpome TOoro, B aMepHKaHCKOM
0030pe OOHApPY’)KEHO, YTO >KCHAThle MY>KUMHBI 0O0Jiee BEPOSTHO
CTAHOBUJIMCh MOJIHBIMHU, YEM HUKOT]JIa HE COCTOSIBIIUE B Opake WM
paHee He )KEHATble MY>KYMHBI. Y JKEHIIWH, OJIHAKO, OpayHbIid CTaTyC
He cBa3aH ¢ oxxupenueM (Sobal et al., 1992). B benbrum u HMcnanmnmy,
HAo0OpOT, 3aMy>KHUE S>KCHIIHUHBI, a HE MYXXUYMHBI HUMEJIH OoJiee
BbicOKH MT 10 CpaBHEHHIO ¢ OJUHOKHMMH >KeHImMHamu (Stam-
Moraga et al., 1999; Aranceta et al., 2001). KynbrypHbie pazanyus,
HalpuMmep, B TPAJULIMOHHBIX T€HJCPHBIX POJSX MOTYT OOBICHATH
3TU Ppa3jnuMsl MEXIy CcTpaHamMu. V30BITOUHBI BEC UMEET
TEHJICHIIUIO BO3pacTarh mocjie Opaka. B HECKOIbKHUX Hay4yHBIX
paborax UMT Tex, k1O 3aKiit0uni Opak B YUETHBIN MEPUO, BO3POC
0O0JIbIIIE, YEM Y T€X, KTO COXPAHSJI TOT XK€ OpauyHbIil CTaTyC, YTO U B
Hauaje ucciaenoanus (Kahn et al.,, 1991; Rissanen et al., 1991,
Sundquist and Johansson, 1998). B amepukanckoil MoHOTpaduu
JI0Ka3aHO, YTO MY>XYMHBI, JKCHUBIIMECS WJIM OCTaIOIIHUECs
HEKEHATHIMU, BeposTHEe HaObuparoT Bec 3a 10 jieT, 4eM MY>KUMHBI,
KOTOpbI€ OBLIM MOCTOSHHO >KeHaThl. OJHAKO IpeKpalleHue Opaka

(pa3Boj, BIOBCTBO) accoruupoBayiochk ¢ moreperi Beca (Kahn and

Williamson, 1990).
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KoaunuecTBo nereit

Cuurtaercsi, UYTO BBbIHAIIMBaHUE peOEHKA CHOCOOCTBYET
OXXKUPEHHUIO, NpUUYE€M OEPEMEHHOCTh OTHOCUTCA K YSA3BUMOMY
nepuoay passutus oxupenus (World Health Organization, 2000).
CnocoOHOCTb K JETOPOXKICHUIO CYUTACTCS MIO3UTUBHO CBS3aHHOM C
NMT B mHekoropsix (Heliovaara and Aromaa, 1981; Tavanietal.,
1994, Bjorkelund et al., 1996), HO He BceX HCCIEIOBAHUIX
(Wamala et al., 1997). B 00bIIMHCTBE MCCIIEIOBAHKMMI CIIOCOOHOCTD
K JICTOPOXKJACHHUIO TaKKe HJIACHTUPUIMPYETCS KaK IPEIBECTHUK
Habopa Beca (Rissanen et al., 1991; Brown et al, 1992
Williamson et al., 1994; Lahman et al., 2000). Oka3siBacTcs, 4TO
CpeaHsis mpubaBKa B Bece, CBA3aHHAs C BhIHAIIMBAaHHEM peOEHKa,
JOBOJIbHO CKpPOMHa II0 CpPaBHEHHUIO C KOHTPOJIEM CTapeHus,
KOTOPBIM  HMACHTUUIIMPYETCS Kak ropa3ino 0Oojiee CHJIbHas
nerepmuHanTa pocta UMT (Brown et al., 1992; Smith et al., 1994;
Williamson et al., 1994).

Binusinue BhIHamMBaHUSI peOEHKAa Ha BeC Tejla MOXKET OBbITh
o0ycyioBiieHO (akTOpaMH OKpY’Kalolleld Cpeabl, 4YeM TOJIbKO
OMOJIOTUYECKUMU dbaxTopamu. 2710 ITOJITBEPKAACTCS
UCCIICIOBAHUSIMUA, B KOTOPBIX JIOKa3aHO, 4YTO Ha COXpaHEHUE

MOCJICPOAOBOIO BCCa Ooibplllee BIUSHUE OKa3bIBACT HM3MEHEHHE
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oOpaza KHW3HM BO BpeMs M OCOOCHHO TIIOCJIE OKOHYaHMS
OCpPEMEHHOCTH, YeM JI0 OEpeMEHHOCTH KaK B OOIIEeH MHOMyJISAIUH
(Ohiin and Rossner, 1994), tak u y nmoxasix xenmuH (Rossner and
Ohiin, 1995). KonnuecTBO neTeil MOKET HE OKa3bIBAaTh BIIMSHUS Ha
OJIMH TOJIBKO BEC KEHIIUH, TaK KaK B UCCICIOBAHUH, IIPOBEIEHHOM
B Anrnmuu u llloTnanauu, Haaudue HECKOJNBKUX JETEH B CEMbE
aCCOIIMMPOBAIOCH C M30BITKOM Beca y oboux poaureineii (Rona and
Morris, 1982). Takoe e OTKPBITHE IIPUBEIACHO B CIIE OIHOM
UCCJICAOBAHUH, JOKA3aBIIEM, YTO YHCIIO JOMOYA/IEB B BO3pAcTe 10

20 neT CBA3BIBAETCA C OKUPEHUEM, KAK Y MY>KUHH, TaK U Y )KEHIINH

(Sobal et al., 1992).

3.3. /Ipyrue pakTopbl, CBSI3aHHbIE C OKUPEHUEM

B nmanHoM pazzenie paccMaTpuBAEeTCS COOIIOJICHHE AUETHI U
(u3nueckasi akTUBHOCTh B cBsA3U ¢ IMT u oxupeHuem, cuuras ux
CKopee moBeJieHYecKuMU (pakTopamu ((pakTopamu obpaza >KU3HM),
YeM HMCTOYHHUKOM TIOTJIOIICHUS JHEPruu M moTpediieHusa. BaxHo
OTMETHUTh, YTO U3MEHEHHS B Bece, HAOJIOJaeMble B TOMYJISALHUAX CO
BpeMEHEM, OOBIYHO TaK HE3HAYMTEIbHBI, UYTO HMX HEBO3MOXXHO
OOHapYy>XUTh CYIIECTBYIOIIMMU METOJIaMU HM3MEPEHUSI pacxoja u

notpebacHus sHeprun B nonysanusax (Seidell, 1997; Heitmann and
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Garby, 1999). YnorpebaeHne aKorois H KypeHHUe TakKe SIBIISIOTCS

(akTOpamu 00paza KU3HU.

Bb100p NpoayKTOB NMTAHUA U TUETA

ITutanue Ype3BbIUANTHO BAKHO B yCTaHOBJICHUM
MOJIOKUTEIBLHOTO YHEPreTUYECKOTr0 paBHOBecUs. 3 aqTuMeHTapHbIX
(baKTOpOB, NPUBOAAIINX K OKHUPEHHIO, YIIOTPEOICHUE TUECTUUECKUX
)KUPOB MOBCEMECTHO CYHWTACTCSI MNPHUOPUTETHOM COCTABJIAIONICH
teiaecHoi monHotel (Bray and Popkin, 1998). Cumraercs, 4ro
JMEThl C BBICOKUM COJIEp)KaHHUEM KHUpPa CIIOCOOCTBYIOT OXKUPEHHUIO
NyTéM  yBEJIMYEHMS  TOTJIOLICHUS  DHEPruM,  YBEJIUYMBaAs
BEPOSTHOCTh  INO3UTHUBHOTO DHEPrE€TUYECKOTO PaBHOBECHUS U
npubasneHus Beca (Ravussin and Tataranni, 1997; Hill et al., 2000).
[Ipenmnonaraercsi, 4To 3TO MPOUCXOIUT H3-3a 00JIE€ MPUSATHOTO
BKyca M TMaJIaTONA0WUJIBHOCTH TMPOJYKTOB IHUTAHUS C BBICOKUM
COJICP)KaHUEM JKUPOB U  BBICOKODPHEPTeTUYECKON  IIJIOTHOCTH
(Poppitt, 1995), no cnaboro BausHus Ha Haceimenune (Blundell and
Macdiarmid, 1997; Rolls, 2000). M3 >nuaeMHUOIOTHUESCKUX
UCCIIEIOBAHUM OYEBUJIHOCTh JHUEThl C BBICOKUM COJIep)KaHHUEM
KUPOB, TIOAJACPKUBAIOMIEW  ITOJIOKHUTEIBHBIM  SHEPreTUUECCKUAM
O0amaHC W pa3BUTHE OXUPCHUS, HE SBISICTCS YCTaHOBJICHHOM

(Lissner and Heitmann, 1995; Seidell, 1998). Kak cumraror Lissner
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u Heitmann (1995), OOJBIIMHCTBO HCCIACAOBAHUN ITOKa3aJIH
MOJIOKUTEIBHYIO CBSI3b MEXKYy MPOLUECHTOM JUETUYECKHX KUPOB H
NMT. Hekortopslie nocieqHue Hay4dHbI€ TPYIbl HOIIECPAKUBAIOT 3TO
orkpeitue (Tremblay et al., 1995; Doucet et al., 1998), xorsa B
Apyrux paboTax JaHHas CBA3b OOHAPYKUBAETCS TOJIBKO CpPEau
myxunH (Macdiannid et al., 1996; Blokstra et al., 1999; Stam-
Moraga et al.,, 1999). MurepecHo, utro oOpaTHas CBs3b Oblia
OTMEUYEHA TOJILKO B OJIHOM HCCJIEIOBAHUH, KOTOPOE JI0KA3aj0, YTO y
JKeHIMUH ¢ Oosiee BbICOKMM MMT ObBUIO BBISBIEHO 00Jiee HU3KOE
NoTpeOJICHHE JKUPOB, YEM CpEAU KEHIIUMH C HU3KkuM HWMT
(Hjartaker and Lund, 1998). Pe3ynbpTaThl nepcneKTUBHBIX pabOT IO
MOIJIOIICHUIO JUETHYECKUX J>KUPOB W MPHUOABKE B BECE TaKXKe
nernocaeaoBarenbHsl (Lissner and Heitmann, 1995; Williamson,
1996; Seidell, 1998). Ilo3uTuBHast CBS3b MEXKAY HOTPEOICHHEM
JUETUYECKUX JKUPOB U MPUOABKOM B BECE OTMEUAETCS BO MHOTMX
(Klesges et al., 1992; Coakley et al., 1998; Sherwood et al., 2000),
HO He Bcex mccienoBanusx (Colditz et al., 1990; Jorgensen et al.,
1995). U3penka mojgoKUTEIbHAS CBSA3h OOHAPYKMBAJIACh TOJIBKO Y
myxurH (Kant et al., 1995) mmu cpeam KEHIUH, KOTOPbIE OBLIH
TCHCTUYCCKH IIPEIpacIionokeHbl K oxupenuto (Heitmann et al.,
1995). B wmomnorpadpuu Rissanen et al. (1991), xeHmHBI C
NOTPEOJICHUEM AUETUUYECKUX KUPOB B MATh Pa3 BEPOATHEE JTOKHBI

Ha6I/IpaTB BE€C, 4CM XKCHIIMNHBI C HHU3KUM HOTpC6H€HI/IGM JKHUPOB.
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Hukakoil cBs3u He ObUIO OOHapykeHO Yy MyxuuH. Creayet
OTMETHTh, UYTO YIOTPEOJICHHE JKUPOB HE CBSI3BIBAJIOCH C
noTpeOJeHUEeM DSHEPrud W MOJO00HBIC CBS3M TakkKe OBLIH
YCTaHOBJICHBI W IS Opyrux MakponytpueHtoB. Bild et al. (1996)
OTMETHJIH, YTO HU3KOE TOTPEOICHNE OCHOBHBIX JKUPOB CBI3BIBACTCS
C TIOTepell Beca y MOJOABIX JKCHIIWH, a HE Yy MY>KYHH.
HermocnenoBaTenbHOCTh CBSI3EH MEXAY IMOTPEOJICHHEM KUPOB U
OKHPEHHEM  CTAaHOBHUTCS  IIOHATHOH, KOrJa  yYUTHIBAIOTCS
OrpaHUYCHUS DIHJIESMHUOJIOTHYSCKUX MEpOIpusaTHil. B mepedeHb
OTpaHUYCHHH  DSIUISMHOJOTHYCCKHX MEPONPHATHI  BKIIOUCHBI
TaKHe CBEACHUS KaK MOTPEOJICHHUE KUPOB MOJHBIMU CyOBbEeKTaMU, U
OKUpEHWUE TpH COOJIOJCHUHM IUETHI, KOTOpas, B CBOIO OYEPEb,
MOJKET TIPUBECTH K 00JIee HU3KOMY MOTPEOJICHUIO KUPOB CPEAH TEX
JIUII, KTO IBITaeTcs copocuth Bec (Seidell, 1998).

B 1ienom, ne6athl BOKPYT pOTM JUET ¢ BHICOKUM COJIepKaHUEM
KUPOB TIPHWBJICKAIOT MHOTO BHUMaHMs. IlImpokomMacmiTaOHbIE
UCCJICAOBAHUS COBEPIICHHO SICHO MPE/IOIaraloT, YTo IMOTPEOICHHE
IIPOTyKTOB IMHUTAHUS C BEICOKUM COJIEP)KaHUEM YKUPOB HE SBIIACTCS
IEPBOCTCIICHHON MIPUYMHOM BHICOKOTO PACIPOCTPAHCHHS OXKHPCHHS
(Bray and Popkin, 1998; Hill et al., 2000), u urto pemaromas
OYCBUIHOCTh MOTpeOacHus auetmdeckux sxupoB (Willet, 1998),
urparomas OOJbIIyI0 pOdb, UYEeM JAPYrde MaKpOHYTPHCHTHI,

crocoOcTByOImMe  oxupeHuto, orcyrcTByer (Seidell, 1998).
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BaXXHOCTh SHEPreTUYECKOW IUIOTHOCTU B COACUCTBUU OKUPEHUIO
OAYEPKUBACTCS B HCCIICIOBAHUIX Rolls (2000).
BricokosHepreTndeckass  IDIOTHOCTh ~ JHETBI  C  BBICOKHM
COZIepKaHUEM J>KHPOB, CKOpEe, YeM COJepKaHWe >XHUPOB B HEW,
CUMTACTCS TPUYMHOM M3OBITOYHOTO TMOTPEOJICHUS TPOTYKTOB
nuTanus, oorateix xupamu (Poppitt and Prentice, 1996; Bell et al.,
1998). HeszaBucuMo OT coaepKaHUS KHUpPA, IIOTHOCTh DHEPTUHU
MOKET OBITh CHJIBHOM JCTCPMHUHAHTOMN B IOTJIOIICHUH YHEPTHH, KaK
OBLIO 0Ka3aHO B MOCIEAHEH paboTe, B KOTOPOM TUETHI C BLICOKUM /
HU3KAM COJCP)KaHHEM J>KHPOB COOTBETCTBOBAIA HSHEPTETHUCCKOM
IUIOTHOCTH, a MaJlaToJa0MIbHOCTh M IIMINEBBIC BOJIOKHA IIPH
OJIMHAKOBOM TIOTPEOJICHUH SHEPTrUW TOCTyNaJIM B OpPraHW3M B
teuenne 9 guerr (McCrory et al., 2000). JlokazaHo, 4YTO
SHEpreTHUYecKasl IIOTHOCTh, a HE COACP)KAHKE JKHPOB B MPOAYKTaX
NUTAHWS, BIUSET Ha oOIee MOTPeOICHHEe HSHEPTHH BO BpeMs
npuéMa MUY KaK y XyIbIX, Tak U y noiHbix skeHmuH (Rolls et al.,
1999). Jlo ceroansirHero BpeMEH! OBUTH JOCTYITHBI OTPAaHUYCHHBIC
TaHHBIC JUIS CpPaBHEHUS DJHEPreTUYSCKMX IUIOTHOCTEH JHET,
notpebaseMbIx moapMu ¢ pasaeiMu UMT (Poppitt and Prentice,
1996). B ogHOM HCCIIeIOBAaHUH TYYHBIC CyOBEKTBI, KaK OKa3aJIoCh,
COOJIIOJIAIOT AMETY OOJbIIeH HSHEPreTUYECKOM IUIOTHOCTH MO
cpaBHeHmto ¢ xynbivMu (Cox et al., 1999), B To BpeMs kak B Ipyroi

HayyHOW paboTe OOHapy>KEHO, YTO HHEPreTUYecKas IIOTHOCTH
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ces3ana ¢ UMT y myxuuH, a He y sxeHmmH (Marti-Henneberg et al.,
1999). Ha mpakTuke, OQHAKO, JUETHI C BBICOKOWM SHEPIeTUUYCCKOM
IJIOTHOCTBIO TaK)X€ MMEIOT TEHJCHIIMIO 001aJaTh BBICOKHUM
conepxanueM >xupoB (Poppitt, 1995). MHorna HEKOTOpBIC BHIBI
KOMMEPYECKHUX IPOJAYKTOB MNHUTaHUA (OW3HEC-JaHY) C HU3KUM
COJCp)KaHUEM JKMPOB MOTYT BKJIIKOYATh caxapa W JApYrue
SHEpro3aTrparHble CyOCTaHIMH, OCTaBasCh, TaKUM 00Opa3oM,
KQJIOPUMHBIMU 110 YHEPTUU U UMEIOIIMMHU BBICOKOIHEPIETUUECKYIO
IJIOTHOCTh. B 3TOM cllyyae MeEHbIII€ KUPOB HE O03HAYAET MEHBIIIE
sHeprud. [loaTomy cooOIIeHHE O HU3KOM KOJIMYECTBE KUPOB MOKET
JaTh JIFOJSAM JIO)KHOE MPEJICTaBICHUE 00 ATUX MPOIYyKTaX MUTAHUSA U
cnocooctBoBath  nepeeaanuio  (Rolls  and  Miller, 1997).
Jluetndeckue (akToOpbl, KOTOPHIE HE TaK YaCTO MCCIEIYIOTCA, Kak
MOTEHIMAJIbHBIC IETEPMUHAHTHI MEpeeaHusl, BKIIOYAOT IMHUILECBHIC
BOJIOKHA, TMOKa3aTelb YPOBHS TJIIOKO3bI B KPOBH, U pazHOOOpa3ue
naueTHUeckux mpoaykroB nuranus (Roberts and Heyman, 2000).
[loTpeOneHre  MUIIEBBIX ~ BOJOKOH  CYMTAETCd  OOpaTHO
MPONOPUUOHAIIBHO CBA3aHHBIM ¢ MMT B HEKOTOpPBIX HAyYHBIX
tpynax (Appleby et al., 1998; Delvaux et al., 1999). B onHnoii
MOHOTpaUH OTMEYAETCS, YTO MYKXYMHBI, a HE JKCHINMHBI C
BbiICOKUM HWMMT ynoTpebnsinu NpOAYyKThl MNUTAHUS C HU3KUAM
coJiepKaHUEM IHIIEBBIX BOJIOKOH (Slattery et al., 1992), Torna kak B

JIPYTrOM MCCJIEIOBAHUM JI0KA3aHO, YTO YKCHINMUHBI ¢ BEICOKUM MMT
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COOOIIaad O BBICOKOM IMOTPEOJICHUN THUIIEBBIX BOJIOKOH, YeM
xenmuael ¢ Hu3kuM UMT (Hjartaker and Lund, 1998).

3HaueHHWE IIOKa3zaTels YpPOBHSA TIIOKO3bI B KPOBH H
pa3HooOpazue JOHeT B DHEPreTUYeCKOM OajaHce OCTarTCs
npotuBopeuuBbiMu  (McCrory et al., 1999, 2000; Ludwig, 2000).
Boo0iie, ucciaenoBaHue IOMYJISIIUM B OTHOIICHUU COOIIOJACHUS
AUeT W PACHPOCTPAaHEHHOCTH OXKUPECHHUS JAal0T MPOTHBOPEUYHBBIC
pe3yNbTaThl, KOTOPBIC IPUIMCHIBAIOTCS HECKOJIBKHM (haKTopam,
BKJTIOYass HEOOOCHOBAHHOCTh B IJIAHE HMCCJICAOBAHUS MAIMEHTOB C
OXKHUPEHHUEM, METOJIOJOTHYECKHE OIIMOKH B OILICHKE IOTPEOICHUS
sHeprun u HyTpueHtoB (Lissner and Heitmann, 1995; Seidell,
1998). PaccmarpuBas Hay4HbIE TpPYAbl 110 SHEPIETHUYSCKOMN
IJIOTHOCTH, YYEHBIC OIPEICIINIIM, YTO BEIMYHHBI SHEPTreTHYCCKOM
MJIOTHOCTH MOTYT 3HAYUTEIbHO OTJIMYAThCS B 3aBUCUMOCTH OT
meroga moacuéta (Cox and Mela, 2000). bBonee Toro,
HEJIOCTATOYHBIE JaHHBIE O COOJIOJICHUM JHEThI, KOTOphIE, TIO
MHEHHUIO CIEHNUAIUCTOB, 3aBucAT oT HWMT, Moryr wuckaxarb
COOTHOIIICHUE MEXJIy COOJIIOJCHUEM [JUEeThl U  OXKHUPEHUEM.
Heckonbko wucciemoBaTeiaeid OTMEUAlOT, YTO IIOJHBIE CYOBEKTHI
UMEIOT CKJIOHHOCTh COOOIIAaTh HE TMOJHYK HHQOpMaLHUIO O
COOJTIOICHNHM JTHETHl OOJIbIIIe OCTadbHBIX marueHToB (Heitmann,
1993; Lafay et al., 1997; Heerstrass et al., 1998; Johansson et al.,

1998; Heitmann et al., 2000). HekoTopsle aBTOpPHI COOOIIAIOT, YTO
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IMPOAYKTHI IMINTAHWA, HACBIIICHHBIC XUPAMHU WX YITICBOJAAMHU, YalllC
BCETO OCTAlOTCSI HE YIOMSHYTHIMH MOJOOHBIMU CYOBbEKTaMU
(Heitmann and Lissner, 1995).

HO,Z[BOI[}I uroru, cCjicayer OTMCTUTL, 4YTO MHOI'OYHCJICHHBLIC
aueTudeckue (akTopbl CBs3aHbI ¢ OXHpeHueM. Ha ceromusiiHuit
JACHDb, pemafomeﬁ OUYCBUIHOCTHU B SIMUICMHUOIIOTHYECKUX
HCCJICAOBAHUAX HC CYIICCTBYCT, HCT IdHHBIX O TOM, 4YTO Kakasi-JIn0o0
AncrTa CO CIICOUAJIBHBIM COCTABOM  MOXKCT CIIOCOOCTBOBATH

OXKMPEHUIO OOJIBIIIE, YEM JIPYTHUE JTUECTHI.

PDusnyeckas aKTUBHOCTH

du3nyeckass aKTUBHOCTb MMEET 3 OCHOBHBIE KOMIIOHEHTA:
npodeccusi, AOMAIIHUK TPyA U (PU3NYECKass aKTUBHOCTh Ha JOCYTE
(World Health Organization, 2000). daHHBIN 0030p COCPEIOTOUYCH
B OCHOBHOM Ha IIOCJIIEAHEM KOMIIOHEHTE€ U3-3a HEIOCTaTKa
AMUIAEMHUOJIOTUYECKUX  HMCCIEAOBAHUNA, COOOLIAKIINX O POJIH
(¢u3MYecKoil aKTUBHOCTHM Ha paboTe U JoMa MOpU OXKUPEHUM.
Jloka3zaHo, 4TO (pu3nyUecKast aKTUBHOCTb 0OPAaTHO NPOMOPLIHUOHAIbHA
NMT B MHOTrOYMCIEHHBIX HAy4YHBIX pabOTax M IMOKa3aHO, 4YTO
noJiHele CyOBeKTHl MeHee ¢u3nyecku akTuBHBI (Gutierrez-Fisac
etal., 1996; Rosmond et al., 1996; Blokstra et al., 1999; Martinez-
Gonzalez et al., 1999; Stam-Moraga et al., 1999), yem cyOBeKTHI ¢

HopmaiasHEIM BecoM Tenna (Miller et al., 1990; Cooper et al., 2000).
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OmHako B HEKOTOPHIX paboTax HE JOKa3aHa CBS3b MEXKIY
¢usmueckoit aktuBHOcThIO U MMT (Seidell et al., 1991;
Tremblay et al., 1995), unu oOHapy»keHa 00paTHO MPONOPIIHOHAIE-
Hasi CBs3b TOJIbKO y keHmmH (Slattery et al.,, 1992; Fentem and
Mockett, 1998). B aBcrpanmiickom wuccienoBaHun (HHU3NIECKas
aKTUBHOCTb HE ObLIa HEMOCPEJICTBEHHO CBs3aHA C HM30BLITOUYHBIM
BecoM. BmecTo 3Toro He3aBUCUMO OT (HU3UYECKON aKTUBHOCTH
CyOBEKTBI, KOTOpBIE, KaK COOOIaIoCh, CMOTPEIHU TEIECBU30D
Ooosbiie 4 YacoB €XKEAHEBHO, OBLIM B 2 pas3a BEpoOsSITHEE
MOJIBEP)KCHBI H30BITOYHOMY BECY, HYeM CYOBEKTBI, CMOTPSIIHE
TeJICBUJCHHEe MEHee ojgHoro daca B jAcHb (Salmon et al., 2000).
YCTaHOBJIEHO, YTO Yachl MPOCHKHUBAHMUS TIEpe]] TEIEBU30POM
noJiokuTeNbHO cBsi3anbl ¢ UMT y mBeackux myxuun (Rosmond et
al., 1996) u amepukaHCKUX >KeHIIWH, HO He MyxuuH (Jeffery and
French, 1998). Touno Tak ke CyOBEKTHI, IPOBOISIIINE CBOH JIOCYT
oosiee 35 yacoB B Henento, ObUA B 1,6 paza BeposiTHEE MOJIHBIMH,
4eM CyOBEKThI, KOTOPHIC MPOBEIM MeHee 15 JacoB B HEMENIO CHIS
(Martinez-Gonzalez et al., 1999).

OxugaeMple HCCACAOBAHMS Jaaud 0Oojee MNPOTHBOPECUMBHIC
OINICHKM BIWUSHUSA (U3WYSCKOM aKTUBHOCTH Ha HaOop Beca
(Williamson, 1996; Fogelholm and Kukkonen-Harjula, 2000).
OnHako OOJIBIIMHCTBO pabOT C JaHHBIMM 1O  (PU3UYECKOU

AKTUBHOCTH, C06paHHI>IC B KOHIIC OTYETHOTO nepuoaa, IIOKa3ajinu
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00paTHYIO CBSI3b MEXJYy (PHU3HUECKON aKTHBHOCTBIO M MPHUOABKOM B
Bece (Rissanen et al., 1991; Williamson et al., 1993; Haapanen et al.,
1997; Barefoot et al., 1998; Delvaux et al., 1999). Korma 6nuin
coOpaHbl JaHHbIE TT0 (GU3UYECKON aKTHUBHOCTH U MPUOABKOUN B Bece
Ha Oa3ucHON JMHUU Tpaduka, MOJENIb cTajlla MeHee 4YETKOW. B
HEKOTOPBIX MoOHOrpadusix oOpaTHasi CBSI3b MEXAY YpPOBHEM
O0a3ucHOM (PU3NYECKOW AaKTUBHOCTH W TpUOaBKOW B  Bece
HaOIomanack Toibko y MyxunmH (Haapanen et al., 1997), wim He
ObUIO OOHAPY’)KEHO HUKAKOW CBA3M HU Y MYXYUH, HU Y JKCHIIUH
(Williamson et al., 1993; Parker et al.,, 1997). 1, naoGopot, B
HEKOTOPBIX HAY4YHBIX paboTax JKEHIIMHBI, HMEIOIIUE OoJiee
BBICOKYIO (PU3MYECKYI0 AKTMBHOCTh Ha JOCyre WIM Ha padote
(Owens et al., 1992; Klesges et al., 1992), xapakrepusyrTcs cO
BpEMEHEM MEHbIIIeH MpUOaBKOl B Bece. Y My»XUYHH 00jiee BhICOKas
CIIOPTMBHAA AKTUBHOCTh Ha Oa3UCHOW JIMHUM COYETAIACh C
Bo3pociieii mpubaBkoii Beca (Klesges et al., 1992). Kpome toro, He
J0Ka3aHO, YTO CHUJICHUE TIepe]l TEJIEBU30POM OKa3bIBACT BIUSHUE HA
n3meHenus B UMT (Crawford et al., 1999).

Hcnonb3ys JaHHbIE, KaK U3 0a3MCHOM JIMHUU, TaK U OTYETHOTO
Nepyuojia, MHOTOYHMCJICHHBIE HCCICAOBAHMS JIOKa3aldu, 4YTO TE
CyOBEKTBI, KOTOpbIE BEAYT aKTUBHBLIN 00pa3 >KHM3HHU, HAOUpaJin BEC

MEHBIIIE, YeM Te, KOTOphle ocTaBajiuch maccuBHbIMU (Owens et al.,

1992; Williamson et al., 1993; French et al., 1994; Taylor et al.,
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1994; Haapanen et al., 1997; Coakley et al., 1998), a Te cyOBeKTHI,
KOTOpBI€ BEJIU MACCUBHBIN 00pa3 KM3HU, UMEJIM YBEIUYEHUE POCTa
NUMT, yem Te€, KOTOpbIE OCTaBAIUCh (DUBNYECKU AKTUBHBIMU
(Haapanen et al.,, 1997; Sundquist and Johansson, 1998;
Sherwood et al., 2000).

BboJiee Toro, Mo JaHHLIM OJHOT'O aMEPUKAHCKOTO UCCIICTOBAHUS
YMEHbIIIEHUE (PU3UUYECKON aKTUBHOCTH Ha pabOTE aCCOLMHUPYETCS C
OonbIIMM IpHOaBJICHUEM Beca, HO TOJIbKO cpenm keHmuH (Klesges
et al., 1992). Hayunbic paboTsl 0 (pU3NUECKOM aKTUBHOCTH U BECY
TeJla MCHBITHIBAIOT HEIOCTAaTOK OT TEX K€ METOI0JOTHYECKUX
poOJIeM, YTO M UCCIeI0BaHusA 1Mo cobmoaeHuto auethl (\Wareham
and Rennie, 1998). B wmoHOrpadgusx 1m0 3SMIHIAESMHUOJIOTHH
(r3nyecKasi akTUBHOCTh YacTO OILEHUBAETCSA MO aHKETaM, a He MpHU
noMoiu akcenaepomerpoB (DiPietro, 1999), uto cozmaét TpyaHoCcTH
B TOJIKOBAHUHU PE3YJIbTATOB. B MOCIeNHUX Hay4yHBIX OOO3PEHUSIX
NPUILINA K 3aKJIOYCHUIO0, YTO MPUBBIYHAS (PU3UUECKAS] aKTUBHOCTH
UrpaeT BaXHYIO POJb B YMEHBIICHHWHU CBS3aHHOTO C BO3PacTOM

npubaBieHUsT B Bece W mojuiepkanms Beca tena (Fogelholm and

Kukkonen-Harjula, 2000).
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YunorpebaeHue ajakorosis

UccnegoBanuss mo UMT u ynoTrpeOJieHUIO ajJKOToJs TaKkKe
Janvu  HEeyOeAUTEIbHbIE  PE3yJbTaThl.  DMUJEMHOJOTHYECKUE
UCCIICIOBAHMS, KacarolUecs CBA3UW YIOTPEOJICHUS aJIKOroJis C
BecoMm Tena, npotuBopeurmBbl (MacDonald et al., 1993; Jequier,
1999; Westerterp et al., 1999). 13 38 may4HbIX pabOT, H3yUYCHHBIX
MacDonald ¢ coaBropamu (1993), mpu OZMHAKOBOM KOJHWYECTBE
padot (n=12), noka3zaHa au0O MO3UTUBHAs, JIMOO HEraTUBHAs CBS3b
MeXay yrorpeosnenuem ankoroias u MMT, Torma kak B 14
MOHOrpausix HHMKAKOW KOppEeIsMU HE ObUIO OOHApPYKEHO.
NHTEepecHo, 4TO B OOJBIIMHCTBE HAYYHBIX padOT, COOOIIAOMMNX O
MOJOKUTEIIbHON CBSI3M, JaHHBIC OBUIM OrpaHUYCHBI TOJBKO
MyXYMHAMH, B TO BpeMS KaK VY JKCHIIUH CBS3b MEXIY
ynorpebsienuemM ankoronss 1 MMT Oblla MeHee BbIpaK€HHOMN
(Molarius and Seidell, 1997; Westerterp et al., 1999; Brunner et al.,
2001). Hoka3aHo, 4TO CYOBEKTHI C YMEpPEHHBIM YyIOTpEOJICHHEM
aJIKOTOJISI BECST MEHBIIIE, YeM HEMbIOINEe, U CYyObEKThI C TSHKEIBIM
AJIIKOTOJIBHBIM OIbSTHEHHWEM, OJMHAKOBO B CIIydasX C JKCHITUHAMH U
myxxurHamu (Colditz et al., 1991). Kpome Toro, nmpubaBka Beca co
BpeMeHeM OyJeT MaKCHMaJbHOM IS JoJiell C  TSOKENTBIM
aJIKOTOJILHBIM OIIbSIHEHHEM I10 JJaHHBIM HeKoTopbiX (Rissanen et al.,

1991), "o He Bcex uccnenoanuii (Haapanen et al., 1997).
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AJKOTOIb — OTO BECOMBIM KOMIIOHEHT JAMEThl BO MHOTHX
cTpaHax, oOecrneunBaromuii okoyio 3 — 9% cyTodHoro notrpeOaeHus
sneprun (Westerterp et al.,, 1999). Omnako ero Bkiamg B oOIee
€KEHEBHOE HSHEPreTUYECKOE TMOCTYIUICHUE U DHEPreTUYECKUi
Oatanc HesicHbI. B ogHol dunHckoi MoHorpaduu (Mannisto et al.,
1996), kak um B OOJBIIMHCTBE HayudHbIX pador Westerterp c
coapTopaMu (1999), cuuraercs, 4TO aJKOIroJb CKOpPEE HOIOIHSET,
4eM  3aMEHSeT DJHEPreTHYECKOe TOCTYIUICHHE  KaJlOpUi  C
NpoAyKTaMU TIMTaHUSA, TOrjJa Kak B Jpyrol pabore (HUHCKUX
y4EHBIX YCTAHOBJICHO, YTO aJIKOTOJb 3aMelial IoJydaeMoe C
MPOJAYKTAMH MUTAHUSI CYyTOYHOE MOCTYIUICHHUE SHEPTUH Y MY>KUHH,
a y KEHIIUH oO0lllee CYTOYHOE MOCTYIUICHHE DHEPIUU U DHEPTUH,
MOCTYTNAIOIIeH C MPOAYKTAaMH MHUTaHUs, OBLIO TOpa3Ao HIXKE Y
QJIKOTOJIbHO-3aBUCUMBIX JKCHIIIUH, YEM Yy HEMbIONIUX KEHIIUH
(Mannisto et al., 1997). Kpome Toro, HecMoTpsi Ha 00Ji€€ BBICOKOE
o0I11ee PHEPreTUYECKOe MOTPeOJICHUE, Y aJKOTOJbHO-3aBUCUMBIX
cyOobekToB ObuL1 Oosiee Hu3kuili MMT, uyemM y HeNnplOIMX B
HECKOJIbKMX Hay4dHbIX padorax Hellersted ¢ coaBTopamm (1990) u
Prentice (1995).

[TonoOHBIE M3MEPEHUS CYTOYHOTO IMOCTYIUICHUS HYTPHEHTOB,
yHIOTPEOJICHUST aJKOTOJISI TOJIBEPraloTCsA OIIMOKaM M BJIMSHUIO
KynbTypHBIX paznmmuuii (Caetano, 1998; de Vries et al., 1999).

Cuuraercs, 4To o(UIMATIbHBIE OMIMOKU MO MPUPOJE JUHECUHBIE, U
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03TOMY, OyIydd HCHAACKHBIMHU, JUII OIEHKH HCTHHHOTO
NOTPEOJICHUST  aJIKOTOJIS, HCIIONB3YETCS METOJ] PaHKUPOBAHHS
WHAVNBUAYYMOB COIVIACHO HUX aHKCTHBIM JaHHBIM Kak OoJjee
crabunpHbiii (de Vries et al.,, 1999). Jlpyroii MeToI0JIOTHYCCKHiA
BOIIPOC, TPEOYIOMININ PacCMOTPEHUSI, CITIOCOOHOCTh AOCTHHEHTHBIX K
YHOTPEOJICHNUIO  aJIKOrOJII JIMI[ 0Opa30BBIBATH IE€TEPOrCHHYIO
rpynmny. 9To 00yCIOBICHO TEM, YTO I'PYIIa HEIBIOIINX BKIIFOYACT B
ceOs Kak OBIBIIMX  aJIKOTOJUKOB, TaK M  IOXXKU3HECHHBIX
TPE3BEHHHUKOB 110 Pa3HbIM MPUYUHAM — 3I0POBbE, YOCKICHUS U T.II.
(Rehm, 1998). B kamanckoii MoHOrpaduu, OBIBIIHE AaJIKOTOJHMKU
OBUIM BEpOSTHEE PACIOJIOKEHBI K aJIKOTOJII0, YeM HHUKOI/Ja HE
ynorpeonstomue ankoroias (Caimey and Wade, 1998). ITostomy
JTAHHBIC OTHOCUTEIBHO TPYIIIbI HEMBIOIINUX JODKHBI TPAKTOBATHCS
OCTOPOKHO, OCOOCHHO €CJIH HEAOCTyIIHA HCTOPHUS alKOTrOJbHOM

3dBUCUMOCTH PCCIIOHACHTOB.

KypeHnue

HaHHBIe MHOT'OUYUCJICHHBIX I/ICCJIeI[OBaHI/Iﬁ IIOKA3bIBAKOT, 4YTO
KypeHue accoruupyercs ¢ Oonee Hmskum MMT (Albanes et al.,
1987; Kromhout et al., 1988; Barrett-Connor and Khaw, 1989;
Istvan et al., 1992; Molarius et al., 1997). U3 20 cyOBeKTOB

My>KCKOM U 30 KEHCKOW MOMyJISIIIMU, BKIIOYUTEIBbHO 42 CyObeKTa
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U3 KOMOMHUPOBAHHOW TE€HACPHON MOMYJSIIIMA B HCCICAOBAHUSIX
npoekta BO3 MOHUKA, nocTosHHbBIE KyPUIBIIUKA UMEIH 00Jiee
Hu3kuii UMT 1o cpaBHEHHIO ¢ HUKOTJA HE 3JIOYNOTPEOISIBIINMU
kypearem nunamu (Molarius et al., 1997). Oarako cooTHomIeHUE
Mexay Kypeanmem u  HWMT, wusmeHnstomeecs ¢ 00paTHO
MPONOPHUOHAIBHONM CBSI3M HA TMOJIOKUTEIBHYI0, OTMEYAIIOCh B
koHIe 1980-x romoB B ¢uHckoii Mmonorpaduu (Marti et al., 1989).
Kpome Toro, B mociegHUX Hay4HBIX padOTaX YCTAHOBJICHO, YTO
kypenne cs3ano ¢ UMT (Seidell et al., 1991; Slattery et al., 1992;
Caimey and Wade, 1998). ITosToMy KaKeTcCs, 4TO HCCIICIOBAHHE
XYJABbIX KyPUIBIIUKOB HE UMEET TAKOM K€ TEHJICHIIUU Y HEKYPSIIIUX,
0COOEHHO B MOMYJISLMUAX C MEHBIIIUM KOJTUYECTBOM KYPHUIIBIIUKOB U
OOJBIIMM KOJWYECTBOM OBIBIIMX KypuibinukoB (Molarius et al.,
1997). B nmomnoJiHEHHE CIIEAyeT OTMETHUTb, YTO HMCCIICIOBATEIIbCKUE
paboThI MpeanoararoT NprudOaBICHUE B BECE CPEAU KYpPUJILIIUKOB
[0 CPAaBHCHUIO C HEKYPSAIIUMHU 3a OTYETHBIM TNEPUOJ BPEMEHU
(Williamson et al., 1991).

B skcnepuMeHTanbHBIX  UCCIEHOBAHUSX — JIOKA3aHO, YTO
IpeKpalieHne KypeHus IpUBOJUT K pocTy Beca Tena (Rissanen et
al., 1991; Williamson et al., 1991; Coakley et al., 1998; O’Hara et
al., 1998). B HEKOTOPBIX HCCIACAOBAHMIX IOKA3aHO, YTO OBIBIIHE
KYpPUJIBIIMKKA HMEIOT OOJBIIMNA BEC, YeM HEKypAllhue B 00eux

reqaepubix rpymmax (Chen et al., 1993; Simmons et al., 1996) nim
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Tonbko cpeau mykumH (Boyle et al.,, 1994; Tavani et al., 1994,
Molarius and Seidell, 1997; Molarius et al., 1997), B To ke Bpems B
Apyrux MoHorpadusx He ObUI0O OOHApY’»KEHO HHMKAaKOH CBS3H
kypenust 1 UMT B o6eux renaepusix rpynmnax (Albanes et al., 1987;
Seidell et al., 1991). Xors HeEKOTOpblE Hay4HbIE PaOOTHI
IPESAIONIAraloT, YTO IIPSKpAICHUE KYpPCHHS MOXET BIHMATH Ha
ymenbimienne UMT ¢ romamu (Chen et al.,, 1993; Mizoue et al.,
1998), >t gaHHBIE HE IMOATBEPIKIAIOTCS B SKCIICPHMCHTAIBHBIX
ucciaenoBanusax (O’Hara et al., 1998). Accommamus MexIy
cratycoM Kypuibiiuka © UMT MOkeT onpenensiTbCs COUalIbHbIMU
U IOBCACHYCCKUMHU  (paKTOpaMH, ypPOBHEM  0Opa30BaHHS.
HccnenoBanus, npoBeaéHHblc B DOUHISHINH, OOHAPYXUIH, YTO
KYPUJIBIINKA BECAT HAMHOTO MCHBIIEC, YeM HEKYPSIIHE C CaMbIM
HU3KHM YPOBHEM OOpa30BaHUs, TOrJa KaK IPH BBICOKOM YpPOBHE
oOpa3oBaHMs, KypWIBIIUKH BECAT OOJIBIIIE, YEeM HHKOT/IAa HE

kypusire (Laaksonen et al., 1998).
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INPOI'HO3 bYAYIIUX HEPCIIEKTHUB ITPOBJIEMbI
O XKUPEHUA

bpeMsi, KOTOpO€ OKa3bIBAaCT OKMPECHUE HA 3APABOOXPAHECHHUE U
HapOJIHOE XO3SMCTBO, OXKHIACTCS B OyJyIleM YyBEIMYUTHCS H3-3a
pacTylMX TEHIACHIMM B PACHPOCTPAHEHUN THUIIEPTOHUYECKOU
00JIE3HM M caxapHOro auadera 2 —To TUIA. YIrpo3a 3J0pPOBbIO CO
CTOPOHBI CBS3aHHBIX C OKHPEHHEM META0OJIMYECKUX HApyIICHUM B
1IEJIOM OCTAHETCS BBICOKOM WJIM CTAHET 0oJjiee NMPUOPUTETHOM, TaK
KaK paciopoCTpaHEHHE aOJOMHUHAJIBHOTO OXXUPEHUS HaYMHACTCS
MPOSIBIISITHCA M Y B3pOCJIOT0 HACEICHUS Y KpauHBL.

JleueHne  OXUpPEHMST — OTO  OOJBIIOW  BBI3OB  JJIS
npo(eCCUOHANIBHBIX ~ PAaOOTHUKOB  CIIY>KOBI  3ApaBOOXpaHEHMUS,
KOTOPBIC JOJLKHBI MPHU3HATh OKUPEHUE OCHOBHBIM OIPEACIISIOIIUM
(dakTopoM MHOTruX 3a0osieBaHHUM. COOTBETCTBEHHO, JICYCHHUE ITHUX
3a00JICBaHUI ClielyeT pacCMaTpUBaTh KaK JICYEHHUE CBSI3aHHOU C
oXXupeHueM 3a0osieBaeMOCTH. IIOCKOJBbKY OXHUpEHHE pa3BUBACTCS
JUTUTENIbHOE BPEMSI M TPYIHO MOANAETCS JICUCHHUIO, O0JIbIIE YCUIIUI
HYKHO TIPWUJIOXKHUTH JJIs1 ero mpeaoTBpaimieHus. IIpodunakTuka
OKHPEHUS NOJHKHA HAYMHATBCA B PAHHEM JETCTBE, OTPOYECTBE U
B3pocieHnu. OIHAKO ISl B3POCIBIX MOCTOSIHHBIA KOHTPOJIb UMT n
pacnpeacieHuss JKupa ObUI0 OBl MOJIE3HEE MPOBOAUTH IIPHU

MHMHHMAaJIbHOM MpHOaBKe Beca ¢ BO3PACTOM, OCOOCHHO B YS3BUMBIC
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NEepUOJIbl JKU3HU C YBEJIMYEHUEM pHUCKa TNpuUOaBKHM B Bece.
[Iog0OHBIE MOHHUTOPHHTI MOT OBl CTaTh YacThlO MEIUIIMHCKOIO
OCMOTpa TNpH JAWCIAHCEPU3ALMM  HACEJICHHS, MPOBOJUMOIO
po()COI03HBIMHU 3]PAaBHUIIAMU U KEHCKUMH KOHCYJIbTAIUSIMHU.
MHOTrO4YHCIIEHHBIE UCCIIENOBAaHUS TOMYJSLHN, B KOTOPBIX
MIPOBOJIATCS aHTPOIIOMETPUYECKHUE U3MEpEHUS, JTOJKHBI
BKJIFOYATbCA B MOHUTOpPUHI  pacnpenenenuss HMT wu
pacIpoCTpaHEHHUsI OXKHUPEHHUs B oOmied momyisiuu. B mocnegneit
HalMoHaabHOM mporpamme «3aopoBbe  2000» OJIHOBPEMEHHO
BBINIOJIHSUTUCh WM3MEPEHUSI POCTa, BeCa M OKPYKHOCTEW TaIMU H
O0&nep, OPIOIIHOTO CaruTTajJbHOTO JUaMeTpa W OHOJIOTHYECKOIO
UMIEJaHca B  NPEACTABICHHOW MOJEIW MOMNYJSIHUHU. OTH
Martepuaigbl  MPEACTABIAIOT  LUEHHYI0  HMHpOpMaLMI0 IS
NpeACKa3aHUsl CBSI3aHHBIX C OXUPEHUEM OyIyluux MpooJieMm,
olleHKE A(P(DEKTUBHOCTH MNPOPWIAKTUKU W JICUCHUS OXKUPEHUS.
[ToaToMy 310pOBBIN 00pa3 >KM3HU, BKIHOYAIOIIUNA CAMOKOHTPOJIb 32
BECOM U POCTOM, MOXHO HCHOJB30BaTh JUISI MOHHUTOPHHTIA
TCHACHIUN K OXHUPEHUIO, C Yy4YETOM HEAOOLIEHKM JaHHBIX
CaMOKOHTpos.  JlaHHBIe,  TOJy4e€HHbIE B  MacCIITaOHBIX
UCCIICIOBAHUSAX  COCTOSIHUSL ~ 3JI0POBbSI  MOMYJISLMH,  MOYHO
3()PEKTUBHO HMCIOIB30BATh B HAYYHBIX HUCCIECAOBAHUSX MPOOJIEMBI
oxxupeHus. [[okazaHO, YTO OKHpPEHUE CBSI3aHO HE TOJBKO C

MHOT'UMHU 336OHCBaHI/IHMI/I, HO 1 C HHBAJIMJHOCTBIO U 0oJIee HU3KUM
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Ka4eCTBOM >KM3HH, MPU COCTABJICHUM AHKET JOJKHBI YUUTHIBATHCS
BECO-POCTOBBIE TOKA3aTeJIM PECHOHACHTOB. B HaydHBIX paboTtax,
NOCBAIIEHHBIX  mpolJjieMe  3J0pOBbsA,  CIEAYET  yUYUTHIBATh
AHTPOTIOMETPUYECKUE HU3MEpPEHHs ¢ 0oJiee CIOKHBIMH METOJaMHU
COMATOCKOIMYECKOT0 OCMOTpa CYOBEKTOB. DKCHEPUMEHTAJIbHBIC
UCCIICIOBAHUS, aJUMEHTapHble (queTndeckue) (akToOpbl, MOICIU
(pU3MYECKOM AaKTUBHOCTH M Jpyrue (akTopsl o00pa3za KU3HU,
CBSI3aHHBIE C HW3MEHEHHWEM Beca, HEOOXOIUMBI JJIA YIyUIICHUS

IMOHATHA O PA3BUTHUHU OXUPCHUA U CI'O Hqu)I/IJIaKTI/IKC.
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Ilocnecnosue

PacnipocTpanenue OXHUpEHHUS 3a TIOCJHEIHUE HECKOJIBKO
NECATUIETUN BO3POCIO KAK Y MYXYHH, TaK U Y KEHIINUH, IIPU 3TOM
CaMblid 3aMETHBIA POCT MPOUCXOAUT Y MOXKUIBIX U MOJIOABIX JIMLI.
OcobeHHO Yy  JKEHIIMH oOpa3oBaHHE  SBISETCS  CHUJIbHOM
JNETEPMUHAHTON HOPMAJIIBHOIO BECA. DTOT COLMAIBHBIM TPAIUCHT
yBeanumicsd K Hadany 1990-x rojioB, Tak 4TO KEHIIUHBI C CaAMBIM
HU3KUM ypPOBHEM 00pa30oBaHusA 0071aJal0T OOJIBIIIMM BECOM, B TO
BpeMs Kak y My>)kuuH UMT yBenuuuiicsa BO BCEX Ipynmax ¢ pa3HbiM
ypoBHEM 00pa3oBaHusA. Takxke ciaeayeT OTMETUTh, YTO TEHICHIIMHU
NUMT wu3MEHAITCS B 3aBUCUMOCTH OT Iipodeccuu, camble
HEXKEJIATEJIbHbIE TEHACHIMU K OXUPCHUIO [POSABISAKOTCA B
MOMYJISIIMY TIEHCUOHEPOB M 0€3pabOTHBIX MY>KUMH.

B monynsinuu My’>K4MH TPYJIOCIIOCOOHOrO BO3pacTa, KOropra
MOXWJIOTO TTOKOJICHUSI MEHSIETCSI Ha MOJIOJIO€ TOKOJICHUE C Oosee
BBICOKUM BecOoM. C(Cpeau MyXYHAH YCTAaHOBJICHO, YE€M MOJIOXKE
KOTrOpTa POXKIAEHHOTO TMOKOJICHUS, TEM OOJbIIE CBS3b YBEIUYCHUS
NUMT c BozpacTtoM, TOraa Kak y »KeHIIUMH Bo3pactanue MMT c
BO3pPACTOM HE€ MEHSETCS Ha NMPOTsKeHUM 25 ner. Opnako poct UMT
C BO3pACTOM Yy JKCHIIMH O0o0jiee BBIPAXKEH, YE€M Y MY>KUHUH.
HezaBucumo ot u3menenuit B UMT aOpoMuHaIbHOE OKUpPEHHE

BeIpociao 3a 10 Jger ¢ HeXKeIaTeAbHBIMH  TECHICHUMSIMU,

135



BCTPECYAIOMIUMUCS Y MOXWIBIX JUIL. Y MYXYMH camMas CHUJIbHAs
TEHJICHIIMSl YBEJIIMUYCHUSI OKUPEHHUS 1O 3HA4YeHUIO0 Kod(hduireHTa
tanus-oeapo (TBK) nadmtogaercs ¢ 1980-x rogoB g0 Havana 1990-x
roJIoB, B TO BpeMsi Kak y xeHIuH ThK cTaOuiaprHO yBeIuuuBasics B
TeueHue 10 ner. BaxXHO OTMETUTH HEONArONPUSTHBIE M3MEHEHMUS
dbopMbl Tena y TOXHUIBIX JKCHIIUH TMPU OLEHKE OXHUPECHUS,
ocHoBaHHOW Ha WMT. ®@usuyeckas axKTUBHOCTb, OTCYTCTBUE
BPEIHBIX TMPUBBIYEK — KYPEHHE, YMEPEHHOE YIOTpeOJCHHE
aJIKOTOJIbHBIX HAIMTKOB, BHIOOP 370pPOBOM MHUIIKA aCCOIUUPOBATUCH
C MHUHHMMAJbHOM BEPOSTHOCTBHIO YBEJIMYEHUS Beca Tela. OTH
(dakTopbl 0Opasza KHU3HM, KpOME BBIOOpa 3J0POBOM IMIIH, TAKXKE
obutn cBsi3anbl ¢ TBK. bonpmmucTBO cBsizeit UMT u dakTopos
oOpa3a XKHW3HH OCTaBajJOCh 0€3 H3MEHEHHl CO BpPEMEHEM, HO
n30eraHve TUNOJAMHAMMUHU SBJISETCS HauOoJiee MNPUOPUTETHBIM
(hakTOpOM, CBSI3aHHBIM C HOPMaJIbHBIM BECOM TENa.

B  3akmodyeHun — ciaeayeT  OTMETUTh, 4YTO  mpobiema
AJTMMEHTAPHOI'0 OKUPEHUSI BO3PACTAET, OCOOCHHO CPEAN MOJIOJIOTO
MOKOJICHUSI TPYJIOCIOCOOHOTO BO3pacTa M IMOXKUIIBIX MY>KUMH.
My X4urHBI, HaxXOAsIIMecs BHE palOOThl, M KEHIIUHBI C HU3KUM
ypOBHEM OOpa30BaHUs, CUYUTAIOTCS OCHOBHOM TIpymnmoul pucka

OKUPECHHUS.
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Ilichiamoesa

PO3MOBCIOJIPKEHHSA OXKMPIHHS 3a OCTaHHI KIJbKa JECATHIITH
30UIBIIMIIOCH SIK CEpeJl YOJIOBIKIB, TaK 1 Cepell KIHOK, MPHU IIbOMY
HaWOUIBIII 3HAYHUN 3piCT BiJIOyBaBCA cepell 0Cl0 MOXWIOro BIKY 1
Mojoal. Oco0auMBO y JKIHOK OCBITa € CHJIBHOK CKJIaJ0BOIO
YaCTUHOK HOpMajbHOI Baru Tina. lleld comanbHUi rpajieHT
301IbIIKUBC 70 ToYaTKy 1990-X poKiB TaKMM YHHOM, IO KiHKaM 3
HAWHUKYMM PIBHEM OCBITH IIpUTaMaHHa HaO1IbIa Bara, y TOM 4ac
aK y 4oJsioBikiB IMT 3011bIIMBCA B YCIX Tpymnax HE3aJ€KHO BIJ
piBHS ocBiTd. HeoOximHo 3ayBaxkuTu, 1m0 TeHuaeHiii IMT
3MIHIOIOTHCS 3aJIEKHO B1J mpodecii, HebaxaH1 TEHACHIIT OKUPIHHS
3 SIBIIAFOTHCSL B OMYJIALIT IEHCIOHEPIB 1 0€3pO0ITHUX YOJIOBIKIB.

VY nomyssiii 4oJO0BIKIB Ipale3aTHOro BIKYy, KOropra ocio
MOXUJIOTO BIKY 3MIHIOETHCSI HAa MOJOAE MOKOJIHHS 3 BHCOKOIO
Barorw Tu1a. Cepen 4OIOBIKIB BCTAHOBJIEHO, YUM MOJIOAIIA KOropTa
HOBOHAPOPKEHOTO TMOKOJIHHS, TUM OUIBIIMN 3B’S30K 3POCTaHHS
IMT 3 BikoMm, TOIl (K y »iHOK 3pocTaHHs IMT 3 BikoM He
3MIHIOETHCA NMPOTAroM 25 pokiB. IIpote, 3poctanns IMT 3 Bikom y
KIHOK OLIbIll BUpa)K€HE, aHDK Yy 4YoJioBikiB. He3anexxHo BiJ 3MiH
IMT, abgoMiHaabHE OXKUPIHHS 301IbIIMIOCH NpOoTsAroM 10 pokiB 13
HeOaXaHUMU TEHJEHLISIMU cepefl 0C10 MOXUIIOro BiKy. Y YOJIOBIKIB

HaOUIBIII BUpPAXKEHA TEHJACHIIS A0 30UIBIICHHS OXHUPIHHS 3a
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nokasHukamu koedimienta Tanis-crerHo (TCK) crocrepiraerbcs 3
1980-x ngo mouarky 1990-x pokiB, omHouyacHo y xiHOK TCK
30UIbITyBaBCcsA NMpoTaroM 10 pokiB. BapTo 3a3HaunuTH HECTIPUSITIUBI
3MIHU (OPMHU TiJIa Yy KIHOK IMOXHUJIOTO BiKY MPHU OIIHII OKUPIHHS HA
ocHoBl IMT. ®i3uyHa aKTHBHICTb, BIJCYTHICTh MIKiJJIUBHUX
3BUYOK — MaJiHHS, TIOMIPHE CHOXXMBAaHHS aJIKOTOJIPHUX HAIIOiB,
BUOIp 3J0pOBOr0 XapuyBaHHSA AacOLIIOBAJINCA 3 MIHIMAJIbHOIO
BIPOTiAHICTIO 301bIIEHHS Bard Tija. I{i YMHHUKK CIIOCOOY KHUTTS,
OKpIM BHOOpY 3J0pPOBOTI0 XapuyyBaHHsS, TaKOX OyJju MOB’sA3aHi 3
TCK. binpmicts 3B°s3kiB IMT 1 4YMHHHKIB CIIOCOOY KUTTS
3IMINAIUCh 0€3 3MIH Yy 4acl, MpOTe 3alo0iraHHs TiNoJAuHaMil €
HaO1IbII TPIOPUTETHUM YHWHHUKOM 3a0€3IME€UYE€HHS HOPMAaJIbHOI
Baru TuIa.

[liicyMOBYIOUM BHIIECKAa3aHE HEOOXITHO 3ayBaXKUTH, IO
npooOsieMa aJIIMEHTapHOTO OXHUPIHHA 30UIBIIYETHCS, OCOOJHUBO
cepell MOJOJOr0 MOKOJIHHS TMpale3JaTHOTO BIKY Ta MOXHIMX
4OJIOBIKIB. BBaXa€eThCs, 110 YOIOBIKK 032 MEXKEH PoOOUOro yacy
Ta KIHKM 3 HU3bKUM PIBHEM OCBITHM € OCHOBHOIO T'PYIOI0 PHU3UKY

OKUPIHHS.
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Ipunoocenue 1
HopMmbl pusnoorndecKkux norpedHoCTed HACeJeHU s
YKpauHbl B OCHOBHBIX MUIIEBBIX BEHIECTBAX U JHEPIrUM

(ITpuka3 MuHHCTEPCTBA 3PABOOXPAHCHUSA Y KPAUHBI

Ne 272 ot 18.11.1999 1.)

1.1. Cymounas nompebrHocms 0emcKko2o HAceleHUsl 8 OeNKax, HCupax,
Y2ne6o0ax u sHepauu

BO;;);EITII:E DHeprus, KKaia Beero BeHKH’;HBOTHHe Kupsl, YrieBoapl, T

0 — 3 mecana 120 2,2 2,2 6,5 (0,7**) 13
4 — 6 mecs1eB 115 2,6 2,5 6,0 (0,7**) 13
7 — 12 mecsueB 110 29 2,3 5,5 (0,7**) 13
1 -3 roxa 1540 53 37 53 212
4 — 6 ner 2000 65 33 58 305
6 et (y4eHUKH) 2200 72 36 65 332
710 ner 2400 78 39 70 365
11 =13 ner 2800 01 46 82 425
(MaTBYHKH)

1113 ser 2550 83 42 75 386
(1eBOYKM)

14 =17 zier 3200 104 52 94 485
(roHOIITN)

14— 17 sier 2650 86 43 77 403
(1eByIIKM)

st neteit 0 — 12 MecdiieB )Ku3HU TOTPEOHOCTH MPUBECHA B pacueTe Ha 1 KT Macchl
Tena.
0,7 — cyrouHast mOTpeOHOCTh B )KUBOTHBIX KHUPax (B pacuere Ha | Kr Macchl Tena).
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1.2. Cymquaﬂ nompe5ﬂocmb 0emcK020 HAceNeHus 8 MUHEPAJIBHBIX seuecnmeax

Bospactnas Ca, P, Mg, Fe, Se, Cu, Zn, l,
rpyrma I I I M MKTI I I MKT
0 — 3 mecsana 400 300 50 4 10-15 | 0,3-0,5 3 40
4 — 6 mecs11ieB 500 400 60 7 10-15 | 0,3-0,5 4 50
7 — 12 mecsieB 600 500 70 10 10-15 | 0,3-0,5 7 60
1-3roga 800 800 100 10 10-30 | 0,3-0,7 10 70
4—6 ner 800 800 120 10 20 12 10 90
6 net (y4eHUKHN) 800 800 150 12 30 1,5 10 100
7-10 ser 1000 | 1000 170 12 30 15 10 120
11— 13 ner 1200 | 1200 | 280 12 40 2.0 15 150
(MaJIBb4YMKN)
1113 ner 1200 1200 270 15 40 15 12 150
(1eBOUKM)
14 17 ner 1200 1200 400 12 50 25 15 200
(roHOIIN)
14— 17 ger 1200 | 1200 300 15 50 20 13 200
(neByIIKM)
1.3. Cymounas nompebrHocmv 0emcKko2o HaceeHus: 8 GUMAMUHAX
Bo3spactHas A, D, E, K, B4, Bo, Bg, | ®omar,| By, PP, C,
T pynna MKT MKT Mr MKT MT MT %08 MKT MKT MmMTI MmTr
0—3mecsma | 400 | 8 3 5 | 03 | 04 | 04 25 | 05 5 | 30
4 — 6 mecsimes | 400 | 10 4 8 | 04 | 05 | 05 40 | 05 6 | 35
1-12 500 | 10 5 | 10 | o5 | 06 | 06 | 60 | 06 | 7 | 40
MECSIIIEB
1-3rona 600 | 10 6 | 15 | 08 | 09 | 09 70 | 07 | 10 | 45
4 -6 et 600 | 10 7 | 20 | 08 | 10 | 11 80 | 1,0 | 12 | 50
6 et 650 | 10 8 | 25 | 09 | 11 | 12 0 | 12 | 13 | 55
(Y4eHHKH)
7-10 mer 700 | 25| 10 | 30 | 10 | 12 | 14 | 100 | 14 | 15 | 60
—=13ner | 1900 | 25| 13 | 45 | 13 | 15 | 17 | 160 | 20 | 17 | 75
(MaJIbYMKH )
11-13ner | g00 | 25| 10 | 45 | 11 | 13 | 16 | 150 | 20 | 15 | 70
(1eBOYKH)
14=17ner | 46500 | 25| 15 | 65 | 15 | 1.8 | 20 | 200 | 20 | 20 | 8o
(roHOIIN)
14-17ner | 46500 | 25| 13 | 55 | 12 | 15 | 15 | 180 | 20 | 17 | 75
(1eBylIKM)
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1.4. Cymounas nompebHocmb 83p0CN020 HACENEHUs 8 OEIKAX, HCUPAX, Yele800ax

U dHepeuu (MyHcHuHbsl)

['pymimibt benku, r
WHTEHCHUB — Koa(quunele Bospacr, DHeprusi, Kupsl, | YrneBonsi,
(buznveckoi
HOCTHU JIeT KKaJI BCEro | >KUBOTHEIC T r
AKTUBHOCTH
Tpyna
18—29 2450 67 37 68 392
I 14 30—39 2300 63 35 64 368
40-59 2100 58 32 58 336
18-29 2800 77 42 78 448
II 1,6 3039 2650 73 40 74 424
40-59 2500 69 38 69 400
18—29 3300 91 50 92 528
111 19 30—-39 3150 87 48 88 504
40-59 2950 81 45 82 472
18-29 3900 107 59 108 624
v 2,3 3039 3700 102 56 103 592
40-59 3500 96 53 97 560

1.5. Cyl’l’IOllHCl}Z nompe6ﬂocmb 63PO0CJI020 HACE/IEHUA 6 MUHEPATIbHbIX 6euiecmeax

(myorcuumol)
< . MuHepabHbIE BEIIECTBA
EEE
22| 583
52 E2E) Ca | P | Mg | Fe | F | Zn | I | Se
= EE g0 = MI MI MTI MI MI MT MT MKT
= ~
= &=
~
|
1200 1200 400 15 0,75 15 0,15 70
I 1,4 1200 1200 400 15 0,75 15 0,15 70
1200 1200 400 15 0,75 15 0,15 70
1200 1200 400 15 0,75 15 0,15 70
II 1,6 1200 1200 400 15 0,75 15 0,15 70
1200 1200 400 15 0,75 15 0,15 70
1200 1200 400 15 0,75 15 0,15 70
11 19 1200 1200 400 15 0,75 15 0,15 70
1200 1200 400 15 0,75 15 0,15 70
1200 1200 400 15 0,75 15 0,15 70
vV 2,3 1200 1200 400 15 0,75 15 0,15 70
1200 1200 400 15 0,75 15 0,15 70
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1.6. Cymounasa nompedbnocms 83pociio2o HaceNlenus 8 BUMAMUHAX (MYHCUUHDL)

BuramMunel
= = s =
=2 [2E5
R
8 5 a '&E I~ E, D, A, B1, B, Bs, PP, ®donat, | By, C,
f‘ 5 F '% 2 Sl mr MKT MKT MTD MT MTD MTD MKT MKT MD
SEER IR
7
S
15 2,5 1000 1,6 2,0 2,0 22 250 3 80
| 1,4 15 2,5 1000 1,6 2,0 2,0 22 250 3 80
15 2,5 1000 1,6 2,0 2,0 22 250 3 80
15 2,5 1000 1,6 2,0 2,0 22 250 3 80
11 1,6 15 2,5 1000 1,6 2,0 2,0 22 250 3 80
15 2,5 1000 1,6 2,0 2,0 22 250 3 80
15 2,5 1000 1,6 2,0 2,0 22 250 3 80
111 19 15 2,5 1000 1,6 2,0 2,0 22 250 3 80
15 2,5 1000 1,6 2,0 2,0 22 250 3 80
15 2,5 1000 1,6 2,0 2,0 22 250 3 80
v 2,3 15 2,5 1000 1,6 2,0 2,0 22 250 3 80
15 2,5 1000 1,6 2,0 2,0 22 250 3 80

1.7. Cymounas nompebHoCmb 83p0CI020 HACENeHUS 8 DENKAX, HCUPAX, Veae800ax
U dHepeuu (dHceHuunol)

['pymimsr Koa(b(bﬂunelvn Bospact, | Duepris, benxu, r Kupst, | Vrotesoss,
HHTCHCHB = usuaccroit JeT KK BCEr0 | JKUBOTHEIE r r
HOCTH TpyJla | aKTHBHOCTH

18-29 2000 55 30 56 320

| 1,4 30—39 1900 52 29 53 304
40-59 1800 50 28 51 288

18—-29 2200 61 34 62 352

II 1,6 3039 2150 59 32 60 344
40-59 2100 58 32 59 336

18—29 2600 72 40 73 416

11 19 3039 2550 70 39 71 408
40-59 2500 69 38 70 400

18—-29 3050 84 46 85 488

v 2,3 3039 2950 81 45 82 472
40-59 2850 78 43 79 456

142




1.8. CymO'{HG}Z nompe6Hocmb 63P0OCJI020 HACEIERUA 6 MUHEPAIIbHbLX 6eulecmeax

(orceHuumbl)
~ = MI/IHepaJ'IBHBIC BCIIIECCTBA
3 % < | =2 0
EES 2388
o 2 = T & Ca, P, Mg, Fe, F, Zn, l, Se,
=z F €2 = MI MI MI MI MI MI MI MK
SRS
A
S
1100 1200 350 17 0,75 12 0,15 50
| 1,4 1100 1200 350 17 0,75 12 0,15 50
1100 1200 350 17 0,75 12 0,15 50
1100 1200 350 17 0,75 12 0,15 50
11 1,6 1100 1200 350 17 0,75 12 0,15 50
1100 1200 350 17 0,75 12 0,15 50
1100 1200 350 17 0,75 12 0,15 50
11 1,9 1100 1200 350 17 0,75 12 0,15 50
1100 1200 350 17 0,75 12 0,15 50
1100 1200 350 17 0,75 12 0,15 50
v 2,3 1100 1200 350 17 0,75 12 0,15 50
1100 1200 350 17 0,75 12 0,15 50
1.9. Cymounas nompebrHocms 83p0cioco HacereHus 8 BUMAMUHAX (HCeHUUHDL)
< Buramunsl
3 % =
22 o EE8
= = = 8 o
= SIS = =) E E9 Da A: Bla B21 B61 PP: QOHaT: B121 Ca
> O o b=y = =
~EE g2 E|l M MKT MKl | MI MI MI MTI MKT MKT MI
= A
S
15 2,5 1000 | 1,3 1,6 1,8 16 200 3 70
I 1.4 15 2,5 1000 | 1,3 1,6 1,8 16 200 3 70
15 2,5 1000 | 1,3 1,6 1,8 16 200 3 70
15 2,5 1000 | 1,3 1,6 1,8 16 200 3 70
11 1,6 15 2,5 1000 | 1,3 1,6 1,8 16 200 3 70
15 2,5 1000 | 1,3 1,6 1,8 16 200 3 70
15 2,5 1000 | 1,3 1,6 1,8 16 200 3 70
11 1,9 15 2,5 1000 | 1,3 1,6 1,8 16 200 3 70
15 2,5 1000 | 1,3 1,6 1,8 16 200 3 70
15 2,5 1000 | 1,3 1,6 1,8 16 200 3 70
v 2,3 15 2,5 1000 | 1,3 1,6 1,8 16 200 3 70
15 2,5 1000 | 1,3 1,6 1,8 16 200 3 70
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1.10. Hopmsi ghuzuonocuueckux nompebHocmel 8 OCHOBHbIX NUUEBLIX
seujecmeax u dHepauu OJisl Uy NPeKIOHHbIX Jlem

[IumeBkie BemecTBa Myxanss! HKermmpHkI
75 et u 75 netu
SHEPrus 60 — 74 roga 55 — 75 ner

cTapiiue cTapiie
Benku, r 65 53 58 52
Kupsl, 60 54 54 48
VYriaeBondsl, T 300 270 270 240
DHeprus, KKa 2000 1800 1800 1600

MuHepanbHbIC BEIIeCTBA:
Kanpiuii, Mr 800 800 1000 1000
docdop, Mr 1200 1200 1200 1200
Marsauii, Mr 400 400 400 400
Keneszo, mr 15 15 15 15
uHK, Mr 15 15 15 15
Hon, mr 0,15 0,15 0,15 0,15
BuramuHsI:

C, mr 100 90 100 90
A, MKT 2,5 2,2 2,5 2,2
E, mr 25 20 20 20
By, Mmr 1,7 15 15 15
B, mr 1,7 15 15 15
Bg, Mr 3,3 3,0 3,0 3,0
PP, mr 15 13 13 13
®donat, MKT 250 230 230 230
B12, MKT 3,0 3,0 3,0 3,0
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1.11. I pynnul pabomocnocobrnozo nacenreHus 8 3a8UCUMOCMU
om uzuueckou aKkmusHoCmu

I'pynnel puznyeckol aKTHBHOCTH KOA OpHEeHTUPOBOYHBIN NMEPEUCHb CIENUATIBHOCTEN
| |PaboTHUKHN MpEeUMyYIIECTBEHHO Hayunbie paOOTHUKH, TMEIarord, CTYACHTHI
YMCTBEHHOI'O TPyJia, OU€Hb ryMaHuTapHou npodeccun, omeparopsl IBM,
nerkast pusndeckas 1,4 KOHTPOJIEPHI, TUCTIETUEPHI, PAOOTHUKH MYJIHTOB
AKTHUBHOCTb, SHEPrOTPaThl yIpaBiIeHUs U TOMY [0A00HOE
1800 — 2450 kxan

I |PaGoTHUKM, 3aHATHIE JIETKHUM Boautenn tpamBaeB, TposuieitOycoB, padoumne
TpyIOM, Jierkas (Qu3udeckas KOHBEEPOB, TPY3UHUKH, LIBEUHUKH,
AKTHUBHOCTb, SHEPrOTPaThl 1,6 YIaKOBIIUKH, PAOOTHUKU PaTlOdJIEKTPOHHOMN
2100—2800 xxai MPOMBIIIUICHHOCTH, arpOHOMBI, MEJICECTPHI,

paboTHUKK CBsi3H, cdepbl OOCITYKUBAHUS,
MIPOJIaBIIbl IPOMTOBAPOB U TOMY MOJA00HOE

Il |PaGoTHukM Tpyma cpeaHei Bpauu-xupypru, crecapu, HATQTYUKH,
TSDKECTH, CcpenHss (usnyeckas CTAaHOYHHKH, BOJIUTENH 9KCKaBaTOPOB,
AKTHUBHOCTb, 3HEPrOTPaThI 19 Oynb103epoB,  aBTOOYCOB,  TEKCTUJIBIIUKH,
2500 —3300 xxan ’ CallOKHUKH, Pa0OTHUKH XMMHYECKUX 3aBOJIOB,

BOJMUTEIN YrOJIbHBIX KOMOAWHOB, MPOJABIIBI
MIPOJITOBAPOB, anmapaT4uKu,
JKEJI€3HOJOPOKHUKH, BOTHUKU U JP.

IV |PaOOTHUKH TSKEJIOTO U OYEHb Crpowutenu, TTOMOIITHUKH OypOBHUKOB,
TSDKENOTO (pU3MvecKkoro Tpyna, MPOXOTYUKH, OCHOBHAs Macca paOOTHHUKOB
BBICOKass Y O4YECHb BBICOKas CEJIBCKOTO XO3SIMCTBA, B TOM YHCJIE B MEPHUOJ
dbuznyeckass aKTHBHOCTB, MOCeBHOM M cOopa yposkas, MeXaHU3aTOpHI,
sHeproTpathl 2850 — 3900 Kkan 2,3 JOAPKH,  OBOLIEBOJBI,  €PEBOOOPAOOTUHKH,

(My>X4unHBI) [METATyprH, JTUTEHITUKH, JIOMEHIIMKH,
22 BAJIBIIUKN  JIeCa, KAMEHIIMKH, 3E€MJICKOIIbI,
(>keHIMHBI) [TPY34UKH HEMEXaHU3UPOBAHHOTO TPYZA M TOMY

mox00HOE
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