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A CROSS-SECTIONAL STUDY ON BLOOD PRESSURE AND OBESITY
AMONG RURAL ADULTS OF PASCHIM MEDINIPUR, WEST BENGAL,
INDIA

Background. Obesity is considered a major health problem in both developed and developing
countries. Both hypertension and obesity are accountable for the increased risk of all-cause and cardio-
vascular mortality, and often they occur together. The objective of the present study was to know the
prevalence of overall obesity (BMIz25.0) and hypertension among rural adults. The present study de-
termined the age trend on obesity and hypertension among rural adults of Daspur | block, Paschim Me-
dinipur.

Materials and methods. A community based cross-sectional study was conducted among 805 ru-
ral adults (Males=396, Females=409) of Daspur | block, Paschim Medinipur district, West Bengal, from
August to December 2019.

Results. In the present study, the total prevalence of overall obesity was 22.4% (19.7% in males
and 24.9% in females) and hypertension was 36.8% (32.8% in males and 40.6% in females). The preva-
lence of both obesity and hypertension was much higher in case of female participants. Obesity was
more among middle aged males and females. There was a significant association between obesity and
blood pressure.

Conclusion. Our study revealed a high prevalence of obesity and hypertension among rural
adults. In overall, the risk of obesity and hypertension was greater in females. There was a significant
association between age and being obese and hypertensive.
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Introduction

Hypertension is a demonstrated risk factor
that leads to myocardial infarction, ischemic heart
disease, stroke, renal failure, and death [Kearney,
2005; James, 2014]. Obesity increases the risk of
morbidity from hypertension, dyslipidaemia, coro-
nary heart disease (CHD), diabetes, stroke and
heart failure [Corrigan et al., 1991; Peeters, 2003;
Jensen, 2014; Alagiakrishnan, 2016]. Both hyper-
tension and obesity are accountable for the in-
creased risk of all-cause and cardiovascular mortali-
ty [Lewington, 2002; Whitlock, 2009; Berrington,
2010], and often they occur together [Jordan, 2012].
In many developing countries, socio-economic and
demographic transitions have contributed to the
burden of hypertension and obesity on individuals,
society, and the economy [Kearney, 2005; Kotch-
en, 2010], and the transition of morbidity from
communicable diseases to non-communicable dis-
eases [Boutayeb, 2006; Lopez, 2006]. With urban-
ization and industrialization, the standard of living
continues to improve particularly in developing
countries. This has resulted in weight gain and
obesity, which jeopardizes the health of citizens. In
developing countries, both among adults and chil-
dren obesity is perhaps the most prevalent form of
malnutrition. Studies have demonstrated that obe-
sity is associated with systolic blood pressure
(SBP) and diastolic blood pressure (DBP) eleva-
tion, dyslipidaemia, diabetes, and many other dis-
eases [Freedman, Perry, 2000; Sorof, Daniels,
2002; Yusuf et al., 2005]. The consequences of
obesity and its burden on health is expected to
reach epidemic proportions in developing countries
like India [Srikanth, 2011]. There have been re-
ports of an increase in the dimension of this prob-
lem in the high socio-economic group in India. The
relationship between body mass index
(BMI)(kg/m?) and blood pressure has long been
the subject of epidemiological research. There were
also reports that indicate positive association of BMI
(kg/m?) and blood pressure among Asian popula-
tions. Rapid economic development and moderniza-
tion with changing life style factors in India has an
increasing trend of hypertension especially among
urban population [Srikanth, 2011]. There was a
stronger relationship between hypertension and
general obesity as compared to the relationship be-
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tween hypertension and either overweight or central
obesity among both sexes [Wang et al., 2014].

The relevance of both obesity and hyperten-
sion, as major public health challenges, is increas-
ing worldwide. In comparison with the year 2000,
the number of adults with hypertension is predicted
to increase by ~60% to a total of 1,56 billion by the
year 2025 [Kearney, 2005]. Worldwide excess body
weight is the sixth most important risk factor con-
tributing to the overall burden of the disease [Has-
lam, James, 2005]. More than 1 billion adults and
10% of children are now classified as overweight or
obese [Haslam, James, 2005].

In India the prevalence of overweight and
obesity is alarmingly growing faster than the global
average (years). For instance, the prevalence of
overweight increased significantly among females
from 8.4% to 15.5% between 1998 and 2015, and
the prevalence of obesity increased from 2.2% to
5.1% over the same time period [Luhar et al., 2020;
NFHS-2, 2000; NFHS-3, 2007; NFHS-4, 2007]. De-
spite the above figures, in India only a few studies
have attempted to estimate future trends in over-
weight and obesity. One study that reports on global
trends estimated that by 2030, 27.8% of all Indians
would be overweight, and 5.0% obese [Kelly et al.,
2008; Luhar et al., 2020]. Another study estimated
that in rural India around 20.0% adults will be either
overweight or obese by 2030 [Swain, Chowdhury,
2018; Luhar et al., 2020].

Presently, obesity and hypertension are a
major health problem throughout the world. Alt-
hough there are many studies that have discussed
obesity and blood pressure in urban settings, how-
ever only a few studies have been conducted in
rural settings about this dreaded condition. In India,
numerous studies have been conducted on the
prevalence of hypertension and obesity, but there is
a need for more information about the topic. There
are no documented studies related to obesity and
hypertension in this block. Hence the present study
is an endeavour to understand the obesity and hy-
pertension situation of rural adults of Daspur | block,
Paschim Medinipur district, West Bengal, India. This
study aimed to investigate the prevalence of obesity
and hypertension and their association with age
(years) among the rural adults of Daspur | block,
Paschim Medinipur district, West Bengal, India.
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Materials and methods

A random sample of 805 rural individuals
(aged above 18 years) were included in this cross-
sectional study. This cross- sectional study was
conducted among rural adults of Daspur | block,
Paschim Medinipur district, West Bengal, India from
the period of August to December, 2019.Data were
collected from 4 villages (Rajnagar, Gokulnagar,
Jadupur, Ramdebpur) under Daspur | block of
Paschim Medinipur district, West Bengal, India. Da-
ta were collected by house-to-house survey and a
semi-structured pretested questionnaire was used
in this study. The participants were free from any
physical deformities. Age (years) of the participants
was recorded from Government issued identity
proofs.

All anthropometric measurements were taken
by the first author using standard procedures
[Lohman et al., 1988]. After obtaining informed oral
consent from all participants the height (cm), weight
(kg) and the blood pressure (mmHg) of the subjects
were measured. Height (cm) was measured using
Martin’s anthropometric rod to the nearest 0.10 cm.
The participants were asked to stand erect without
shoes, heels joined together, and eyes directed
forward. Weight (kg) was measured with a portable
weighing machine that was kept on a firm horizontal
flat surface. Measurement of height (cm) and weight
(kg) were taken with participants wearing light cloth
without shoes and weight was recorded to the

Table 1. The frequency of hypertension was
determined using the JNC VII classification

of blood pressure

Tabnuua 1. Kputepumn, ncnonb3oBaHHble Ans
onpeaeneHus KaTeropun apTepunanbHOro

AaBneHus
Category SBP (mmHg) DBP (mmHg)
Normal <120 <80
Prehypertension 120-139 80-90
Hypertension >140 >90

to determine the accuracy of the measurements
using the standard procedure [Ulijaszek, Kerr,
1999]. To calculate TEM, a total of 50 adults, other
than those covered in the present study were
measured by the first author. The TEM was calcu-
lated using the following standard equation: TEM=
\ (D%2N), (D= Difference between the measure-
ments, N= Number of individuals). The coefficient of
reliability (R) was calculated from TEM using the
following standard equation: R= {1-(TEM)%/SD?%
(SD= Standard deviation of the measurements).

The intra-observer and inter-observer TEM
values were observed to be within the cut-off value

(R=0.95) as recommended [Ulijaszek, Kerr, 1999].
Hence, the measurements recorded in the present
study were being reliable and reproducible.
Body Mass Index (BMI) was calculated by us-
ing the below formula:
weight [kg]/ height?[m].

nearest 0.5 kg.

The blood pressure of the studied partici-

pants was measured using OMRON [Digital Auto-
matic Blood Pressure Monitor]. The blood pressure
in the left arm was measured after resting for at
least five minutes. The blood pressure was taken in
the sitting position, legs uncrossed, with the arm
resting on a table and the ante-cubital fossa at the
level of the lower sternum. Three blood pressure
readings were measured to the nearest mmHg
three minutes apart. The average of the two meas-
urements was recorded.

The frequency of hypertension was deter-

mined using the JNC VIl classification of blood
pressure (table 1).

Intra-observer and inter-observer technical

errors of the measurements (TEM) were calculated

Standard cut-off value of BMI based obesity
for both sexes was determined higher than 25.00
kg/m? according to WHO standards (2000).

Chi-square (y2) was performed to test for sex
differences in the prevalence of BMI based obesity
and blood pressure; Chi-square (y?) analysis was
performed to find out the association of obesity and
hypertension with age (years)and the relationship
between obesity and hypertension among both
sexes. Age groups were prepared using percentiles
(25th, 50th and 75th). The total population was
classified into 4 age groups: lower age group: < 30
years, middle age group: 31-42 years, 43-54 years
and upper age group: = 55 years. A p-value of 0.05
was considered to be statistically significant. All the
statistical analyses were conducted in SPSS ver-
sion 16.0.
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Results

Table 2 presents the prevalence of blood
pressure among studied participants. The preva-
lence of normal blood pressure (42.7% vs. 40.8%)
and pre-hypertension (24.5% vs. 18.6%) was higher
among males than females but the prevalence of
hypertension was higher among females (40.6% vs.
32.8%) participants. Overall prevalence of hyper-
tension was 36.8% among studied participants.
There was a significant (p<0.05) sex difference on
blood pressure among studied participants.

Table 3 presents the prevalence of obesity
among studied participants. It was determined that
the prevalence of obesity (24.9% vs. 19.7%) was
more among female participants and males (80.3%
vs. 75.1%) were more non-obese. There was a sig-
nificant difference (p<0.05) between sex and obesi-
ty among studied participants.

Table 4 illustrates the age group wise preva-
lence of blood pressure and obesity. Among both
sexes, the prevalence of normal blood pressure
was higher among young individuals, and normal
blood pressure decreases with increasing age
(years). It was also observed that pre-hypertension
is higher among young and middle age groups.
Males were more prone to pre-hypertension than
females. With increasing age (years), the preva-
lence of hypertension also increased among both
males and females. The prevalence of hypertension
among females was higher than males. The associ-
ation between blood pressure and age groups was
highly significant among males and females
(p<0.001).

Table 3. Prevalence of obesity among studied
participants
Tabnuua 3. PacnpocTpaHeHue oXupeHus
B U3y4YeHHOW rpynne

Sex (I)\L(:; Obese Total 2
Malo 318 78 396
(80.3) | (19.7) | (100.0)
307 102 409 .
Female | 55 1y | (249) | 00.0) | 318
Total 625 180 805
(77.6) | (22.4) | (100.0)

Notes. Percentages are presented in

the parentheses; Statistically significant at * — p< 0.05.
Mpumeyvarue. MpoueHTbl NpeacTaBneHsbl

B CKOOKax, ypoBeHb 3HaYMMOCTM pasnuuuii * — p< 0.05.

The prevalence of non-obese individuals was
highest among younger age groups and older age
groups. Obesity was most prevalent among middle
aged individuals. There was a significant associa-
tion between obesity and age groups among both
males (p<0.05) and females (p<0.001).

Association between obesity and blood pres-
sure among studied participants is presented in Ta-
ble 5. This table indicated that the prevalence of
obesity was much higher in case of hypertensive
individuals, and it increased from normal stage to
hypertension stage in both sexes. It was observed
that the prevalence of obesity was higher in case of
hypertensive females than in case of hypertensive
males (30.1% vs. 26.9%). In addition to that, obesity
had a significant (p<0.05) association with blood
pressure among males and females.

Table 2. Prevalence of blood pressure among studied participants
Ta6nuua 2. YacToTa pacnpocTpaHeHUsA BblAeneHHbIX KaTeropuin aptTepuanbLHOro AaBneHus
B U3YYEHHOW rpynne

Sex Normal hypelztr:r_lsion Hypertension Total a
Male | 169 97 130 396
42.7) (24.5) (32.8) (100.0)
167 76 166 409 .
Female | 45 g) (18.6) (40.6) (100.0y | 731
Towl | 336 173 296 805
41.7) (21.5) (36.8) (100.0)

Notes. Percentages are presented in the parentheses; Statistically significant at * — p< 0.05.
Mpumeyarme. MNMpoueHTbl NpeAcTaBneHbl B CKOOKax, ypoBeHb 3HAYMMOCTH pasnuuun * — p< 0.05.
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Table 4. Age group wise prevalence of hypertension and obesity among studied participants
Tabnuua 4. YacTtoTa BCTpe4aeMoCTU TMNEepPTOHNUN U OXUPEHUsI B Pa3NINYHbIX BO3PaCTHbIX rpynnax

Variables Age group (years) v
gﬁgge“ure SX | <30 | 3142 | 4354 | =55 | Total M F
v 71 42 41 15 169

62.8) | (49.4) | 41.0) | (153) | (42.7)
Normal - 79 47 26 15 167
61.7) | @3.1) | 35.6) | (152) | (40.8)
v 30 20 25 22 97
) . 26.5) | (23.5) | 25.0) | (22.4) | (24.5)
Pre-hypertension - 24 26 1 15 76 | 73.047° | 70592
(18.8) | (23.9) | (15.1) | (152) | (18.6)
v 12 23 34 61 130
. 10.6) | @7.1) | 34.0) | (622) | (32.8)
Hypertension . 25 36 36 69 166
19.5) | (33.0) | 493) | (69.7) | (40.6)
BMI (kg/m?) Sex <30 31-42 | 43-54 >55 Total
y 94 58 81 85 318
] (83.2) | (682) | (81.0) | (86.7) | (80.3)
Non-obese - 19 27 19 13 78
(16.8) | GL8) | (190) | (133) | (19D | 1oz | 24404
v 104 65 52 86 307 013 :
Obesc 81.2) | (59.6) | (71.2) | 86.9) | (75.1)
. 24 44 21 13 102
(18.8) | (40.4) | (28.8) | (13.1) | (24.9)

Notes. M= Male, F= Female; Percentages are presented in the parentheses; Statistically significant
at *** — p< 0.001; * — p< 0.05.

MpumeyaHne. M= MyxuuHbl, F= xeHwuHbl; MpoueHTbl NpeacTaBneHbl B CKOOKax, ypoBeHb 3HAYMMOCTH
pasnuuun *** — p< 0.001; * — p< 0.05.

Table 5. Association between obesity and blood pressure among studied participants
Ta6nuua 5. CBA3b MeXxAay rmnepToHNen N OXXMPEHMEM B U3YyYEeHHOM rpynne

ol G ex Normal P re—h}'pel’tfnl;z?l Presslgifpertension Total ©
Male (126?0) (116§5) (2359) (1798_;7) 6.399"
Obesity Female (138(.)0) (22;9) (3% 91) (21229) 7373"
Toul | 170, 220 28) o) 12.539"

Notes. Percentages are presented in the parentheses; Statistically significant at ** — p< 0.001; * — p< 0.05.
Mpumeyanme. MpoueHTbl NpeacTaBneHbl B CKOOKaX, ypoBEeHb 3HAYMMOCTH pasnuumin ** — p< 0.001; * — p< 0.05.

hypertensive (40.6%) than males when standard
cut-offs were used, and the differences were quite
significant (p<0.05). Chi-square (x?) test analysis on
blood pressure with age (years) showed a statisti-

Discussion
At present, obesity and hypertension are
global major public health problems. In developing
countries like India, the prevalence of obesity and

hypertension has seen an increasing trend. The
present study investigated obesity and blood pres-
sure among rural adults of Daspur | Block, Paschim
Medinipur, West Bengal, India. Our study has
shown that females were more obese (24.9%) and

cally significant (p<0.05) increase from younger age
group to older age group in both sexes. Therefore,
based on the findings, we can confirm that age
(years) is a risk factor for obesity and hypertension
among individuals.
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The overall prevalence of hypertension in the
present study was found to be 36,8%. Our study
had revealed that obesity was associated with in-
creasing blood pressure in both sexes, which indi-
cated that obesity is a risk factor for hypertension.
Our study exhibited that females had higher preva-
lence of hypertension than males, however studies
from some countries from different parts of the
world (Zambia, Ethiopia) had reported that the
prevalence of hypertension was higher among
males [Siziya et al., 2012; Haile et al., 2021].

Studies based in different Asian countries like
Indonesia [Peltzer, Pengpid, 2018], Thailand [Soi-
tong et al.,, 2021] and India [Ramkrishnan et al.,
2019] has reported a lower prevalence of hyperten-
sion as compared with the present study. In Malay-
sia [Zaki et al., 2021] and Indonesia [Peltzer, Peng-
pid, 2018], the prevalence of hypertension has been
reported to be higher among females, which sup-
ports the present study. However, some studies
from Bangladesh [Rahman et al., 2021], Thailand
[Soitong et al., 2021] and India [Ramkrishnan et al.,
2019] have derived a higher prevalence of hyper-
tension in males.

In the Indian context, a study based in Tamil
Nadu [Gani et al., 2016] and in West Bengal [Cha-
nak, Bose, 2018] has reported a very high preva-
lence of hypertension among females, which was
much higher than the findings of the present study.
Uttarakhand [Thapllyal et al., 2018] males (18.2%)
and females (9.7%) showed a much lower preva-
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lence of hypertension. There may be numerous rea-
sons for increasing hypertension among rural adults,
one reason being higher consumption of salt [Du et
al.,, 2014]. Moreover, in rural settings hypertension is
largely left untreated [Chowdhury et al., 2016].

In our study, the overall prevalence of obesity
was 22.4%. It was derived from the present study
that females possessed a higher risk for developing
obesity as compared to males. A study conducted
in Ethiopia [Darebo et al., 2019] had resulted in a
higher prevalence of obesity among adults as com-
pared to our study. In China, a study [Zhang et al.,
2016] has concluded a lower prevalence (14.6%) of
obesity than the present study. Similar to our find-
ing, numerous previous studies in Ethiopia [Darebo
et al., 2019] have concluded that the prevalence of
obesity was higher among females; however, in
Tanzania [Zubery et al., 2021] the prevalence of
obesity was higher in males.

Concurrent to the present study, other stud-
ies from different Asian countries (India, Thailand,
Saudi Arabia) have also reported higher prevalence
of obesity among females as compared to males.
However, in contrary to the present study, some
studies from Southern China [Hu et al., 2017] and
Nepal [Silvanus et al., 2018] have reported a higher
prevalence of obesity among males (Fig.1).

In Indian context, the present study demon-
strated that the prevalence of obesity among stud-
ied participants was higher (22.4%) as compared
with some studies [Binu, Harnagle, 2014; Kumar et

India [Present Study] E

% Thailand [Soitong et al., 2021] =

8

S el zaki el 20211 |

= Total

8 Bangladesh [Rahman et al., 2021] = ® Female
% H Male

) India [Ramkrishnan et al.,

s

Indonesia [Peltzer, Pengpid ,

0 10

Ny =
e

20 30 40 50 60

Comparison between different Asian studies with prent study

Figure 1. Comparison across different Asian studies on the prevalence of hypertension
Puc.1. PacnpocmpaHeHHOCMb 2unepmoHuU 8 pasHbiX cmpaHax A3uu
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al., 2014; Chauhan et al., 2015; Easwaran et al.,
2019] but lower than some other studies [Shrivasta-
va et al., 2015; Undavalli et al., 2018; Karmakar et
al., 2019]. Obesity was also more common in fe-
males in Punjab [Singh et al.,, 2019], Karnataka
[Nagendra et al., 2017], West Bengal [Karmakar et
al., 2019]. In India, there are many studies that have
testified that the prevalence of obesity was higher in
males as compared to females [Binu, Harnagle,
2014; Chauhan et al., 2015; Hadaye et al., 2020].

In the present study obesity and hypertension
have significant impact with age (years) among both
sexes. Among males, prevalence of hypertension
increased from a lower age group (<30 years) to
upper age group (255 years). The prevalence of
obesity increased from lower (<30 years) to middle
age groups (31-42 years and 43-54 years) for both
males and females. Among males, the probability of
getting obese with increase in age (years) was very
high, however in case of female participants, middle
aged individuals were more likely to get obese than
older females as per the present study. Our study
has emphasized that both male and female partici-
pants belonging to middle age (31-42 years and
43-54 years) group were obese which was similar to
the findings of some recent studies in Bangladesh
[Siddiquee et al., 2015], Iran [GhadiriAnari et al.,
2014] but higher (=50 years) age group was com-
paratively more obese in China [Wang et al., 2016]
and Syria [Bakir et al., 2017].

In our study, we have found out that hyper-
tension increased with increasing age (years) which
is concurrent with different studies from Bangladesh
[Chowdhury et al., 2016], Ethiopia [Haile et al.,
2021] and India [Ramakrishnan et al., 2019]. How-
ever, in Ghana, it was derived from a study [Donkor
et al.,, 2015] that hypertension was prevalent in
younger population. Age (years) is a very important
risk factor for both obesity and hypertension.

The present study focused on the impact of
obesity and hypertension in rural adults, especially
on females, which is a substantial health problem at
present. There were many limitations in the present
study, with the key limitation that the socio-
economic variables have not been studied. Discus-
sion of socio-economic variables would have helped
us identify the reason for high prevalence of obesity
and hypertension among rural population, especial-
ly in females, as to why is it so prevalent among
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middle aged and upper aged females. Despite so
many limitations, the present study has illustrated a
strong relationship of age (years) with obesity and
hypertension.

Conclusion

The present study has exhibited a strong re-
lationship between age (years) and the health con-
ditions, obesity and hypertension. An interesting
finding is that the prevalence of obesity was higher
among middle aged females and showed no in-
crease with increasing age (years). The health sys-
tem should emphasize on the need to develop ap-
propriate strategies including early diagnosis, health
education programs, and national awareness cam-
paigns for changing lifestyles should reach out to
the rural population to reduce obesity and hyperten-
sion and also associated comorbidity and mortality.
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Kageopa anmpononozuu, Ynusepcumem Buowsicazapa,
Muounanop-721102, 3anaounas bBeneanus, Unous

THIEPTOHUS U OKUPEHUE Y B3POCJIBIX CEJBCKHUX
KUTEJIEN MMAILIUMA

BBepneHue. OxupeHue cyumaemcsi OCHOBHOU rnpobriemoli 30pasooXpaHeHUs] KaK 8 pa3sumaix,
mak u 8 passusarouwjuxcsi cmpaHax. [unepmoHus, Kak u OXupeHue, 518/15emcsi UCMOYHUKOM M08bI-
WeHHO20 pucka CMepmHoOCmU Om 8cex MPUYUH, 8 MOM 4ucrie U om cepOeyHo-cocyducmbix 3abore-
gaHuli. Yacmo amu 0sa namosioeu4deckux cocmosiHusi conymemeayrom Opye opyey. Llens Hacmoswezao
uccnedosaHusi cocmosizia 8 MOM, 4mobbl 8bII8UMb PacrpPocmMpaHeHHOCMb 06Weao OXUPEeHUSs
(MMT=225,0) u euriepmoHuu cpedu cesribCKUX 83pOChbIX Xumenel. Hacmosuwee uccrnedogaHue rno3eo-
JIUNo oueHUmMb B803pacmHbie MeHOeHUUU pa3eumusi OXUPEHUS U 2urnepmoHUU cpeodu CeflbCKUX
83pocrbix xumesel 6noka acnyp |, patioHa NMawum MeduHunyp.

MaTepuansl u metoabl. [IpogedeHo nonepeyHoe uccredosaHuu 805 cenbCKUX 83POCIbIX XU-
menel (396 myxduH;, 409 xeHwuHbl) 6noka Hacnyp |, patioH MNawum MedurHunyp, SanadHass beHea-
nusi, ¢ ageycma rio 0ekabpb 2019 eoda.

PesynbTaTtbl. B Hacmosuwem uccriedosaHuu obwas pacrnpocmpaHeHHOCMb OXUPEHUsI cocma-
guna 22,4% (19,7% y myx4uH u 24,9% y XeHujuH), a ecmpedyaeMoCcmb e2urnepmoHuu cocmasursna
36,8% (32,8% y myxuuH u 40,6% y xeHwuH). PacnpocmpaHeHHOCMb KaK OXUPEeHUS, mak u aunep-
moHuu bbinila HaMHO20 8bilie 8 Criydyae XeHUWUH-y4acmHuy. MpouyeHm obcrnedo8aHHbIX C OXUPEHUEM
6611 8bile cpedu MyXYUH U XeHUWUH cpedHezo go3pacma. BbisierieHa 3Ha4dumersibHasi Ces3b MeXOy
OXUPEHUEeM U rnosbileHUeM apmepuasribHo20 0as/ieHus.

3aknwyeHne. Hacmosiwee uccnedosaHue 8bisI8UNIO 8bICOKYH pPacrpoCmpaHeHHOCMb OXupe-
HUS U 2urepmoHuu cpedu ceflbCKUX 83POC/IbIX. B yenom, puck oxupeHusi u aunepmoHuu bbin ebiwe y
XeHWUH. Cywecmeyem 3Ha4yumesibHas €8s3b Mexd0y 803pacmom 06cried08aHHbIX, OXUPEHUEM U 2u-
nepmoHued.

KnroueBble cnoBa: OXMPeHWe; KPOBSHOE [aBrieHUe; rMnepToHust; CenbCckne B3pocCrble; Bo3pacTHas
rpynna, Mnous
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