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ABsTRACT: The aim of this study was the diagnosis of selected somatic parameters and functional parameters
of cardiovascular and respiratory systems of rural women in Poland. The study involved a group of 95 rural
women aged 35-60 years, staying in 3-week rehabilitation camps. The two groups of women were selected:
younger (X=43 years), which did not exceed 50 years of age (n=48) and older (Xx=>53 years) aged 50 years
and older (n=47). The present study examines the measurement of the body height and weight, Body Mass
Index (BMI) and functional parameters of cardiovascular and respiratory systems. For the evaluation of car-
diovascular parameters, a 6 minute walk test was selected. Before the commencement of the test and in the
first minute after it, the pulse and the blood pressure were measured. To assess the functional parameters
of the respiratory system, the pattern of flow — volume curve was used. The test was performed with a Jae-
ger Flowscreen spirometer. The following parameters were determined: forced vital capacity (FVC), forced
expiratory volume in one second (FEV1), peak expiratory flow (PEF) and Tiffeneau index (FEV1 in% VC).
Examined rural women were likely to be similar to their urban counterparts. BMI of women was sig-
nificantly higher than peers. Older rural women are particularly at risk of obesity. Heart rate and blood
pressure, when at resting and after exercise, were normal and alike in both in young and older women. As
expected, younger women had significantly higher levels of respiratory parameters. PEF values in younger
women were slightly below the normal limit, and in their older peers, this value was significantly below
the normal limit.
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After World War II mass migration of the  income. In subsequent years, the migra-
rural population to cities was observed. tion was smaller and focused mainly on
It was an opportunity to find lighter work  young people, resulting in the Polish vil-
at specific hours and a steady monthly lage becoming clearly older (Gacek 2011;
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Kaczmarek and Szwed 1997; Panek et al.
1988; Zajac-Gawlak and Groffik 2010).
Post-war migration was linked to certain
biological characteristics such as secular
trends in physical growth and earlier mat-
uration (Bielicki et al. 1977). Currently,
due to trends towards equalization of the
socio-economic, communication and cul-
tural conditions in both rural and urban
areas, the migratory movement has con-
siderably inhibited. You can even see the
opposite phenomenon, especially around
large cities and industrial centres. People
migrate from the city and settle in small
towns at some distance from the city.

Regardless of the recent migration
trends, the long-term population outflow
from rural to urban areas and the specif-
ic labour associated with running a farm
have contributed to the formation of bi-
ological, social and cultural differences
between rural and urban populations.
Numerous studies indicate the impact
of socio-economic and cultural status on
development of the indicators of lifestyle
and nutritional status, as determinants
of health. Authors Gacek (2011), Za-
jac-Gawlak and Groffik (2010) point out
the significant differences in body build
and health-related behaviours between
the population of rural and urban wom-
en.

Bielicki et al. (1988) and also Kacz-
marek and Szwed (1997) suggest that
the positive measures of health, includ-
ing somatic qualities, and efficiency of
the musculoskeletal, respiratory and cir-
culatory systems, are more favourable in
the group of intellectuals in comparison
with the workers and farmers. In these
authors opinion the major determinant
is a scale of social status, including high-
er material standard of living, a more ra-
tional management of the family budget,
proper nutrition, type of work and

a higher level of education, the latter,
which is associated with attentiveness
turned in own health, understanding the
needs of recreation and systematic phys-
ical activity.

Intensive socioeconomic changes,
observed in recent years has spread to
all areas of life. These changes, howev-
er, mainly apply to the urban than rural
communities. Despite considerable tech-
nical improvement, work on the farm is
still hard, determined by the seasons of
the year and specific work hours. The
result is that the work associated with
land cultivation and animal husbandry
is not very attractive and is often asso-
ciated with significant overloading on
the musculoskeletal system. Research fo-
cused on the assessment of the biological
condition of the rural adult population is
scant and mainly concerns workers of the
so-called socialized sector of agriculture
— State Farms and Agricultural Cooper-
atives (Bielicki et al. 1988; Gacek 2011;
Panek et al. 1988).

For obvious reasons, the biological
condition survey is mainly carried out
in urban areas and focused on analysis
and assessment of changes in somatic
parameters, body build, physical activity,
quality of life and lifestyle. The socio-
economic factors are also taken into ac-
count. (Janiszewski 2003; Kabsch 2001;
Lewis and Modelsky 2000; Nowak et al.
2005; Reece and Simpson 1996; Skrzek
and Zagrobelny 2003). However, there is
a lack of recent, comprehensive studies
of the biological conditions of the rural
adult population. This problem is mainly
due to organizational difficulties in the
performance of this type of research.

The aim of this study was to diagnose
selected somatic parameters and function-
al parameters of cardiovascular and res-
piratory systems of rural women in Poland.
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Materials and methods

The study was conducted at the Farm-
ers Rehabilitation Centre in Szklarska
Poreba. The study involved a group of 95
rural women aged 35-60 years residing
in a 3-week rehabilitation camp. Due to
the variety of age two groups of women
were selected: younger who have not ex-
ceeded 50 years of age, (n=48), and the
older, aged 50 years and older (n=47).
The average age in the younger group
was 43 = 5.3 vyears; in the older group
53 = 1.7 years. About half of the women
in both groups of age had education at
medium level (in younger women 54%
and older 45%). The rest of women rep-
resented level of education below medi-
um. In younger women 52% had 1 or 2
children and the rest had three or more.
Within older women 42% had 1 or 2 chil-
dren and the other 60% had 3 or more.
All persons gave their written, volun-
tary consent to participate in the study.
The research program was approved by
the Commission for the Study of Ethical
Problems in Scientific Research at the
University School of Physical Education
in Wroclaw.

The present study examines the
measurement of body height and weight,
Body Mass Index (BMI) and functional
parameters of cardiovascular and respira-
tory systems. To assess the functional
parameters of the circulatory system, a 6
minute walk test (6MWT) was selected
(Rikli and Jones 1999), indicating cardio
- respiratory efficiency. Before beginning
the test, the resting heart rate (HRrest)
and blood pressure (BPsystolic,BPdias-
tolic) were measured. In the first minute
after completion of the test, the heart rate
and blood pressure were re-measured.
The length of the distance covered in the
attempt was also taken into account.

To assess the functional parameters
of the respiratory system, the pattern of
flow — volume curve was used. The study
was performed using a Jaeger Flowscreen
spirometer. The following parameters
were determined: forced vital capacity
(FVC), forced expiratory volume in one
second (FEV1), peak expiratory flow
(PEF) and Tiffeneau index (FEV1 in%
VC). Measurements were performed in
a sitting position, and the obtained re-
sults were referred to the absolute val-
ue due to gender, age and body height
(Miller et al. 2005). Classification crite-
ria for disorders of pulmonary ventila-
tion were adopted from the Standardized
Lung Function Testing (1993), where
the norm is 80% and above the value
of FVC and FEV1, while values below
80% of FVC indicates restrictive disor-
ders of lung ventilation, and FEV1 less
than 80% indicates the obstructive type
of lung ventilation disorders. Cigarette
smoking was also taken into account in
the study groups.

For analysis of data the method of de-
scriptive statistics were used. The arith-
metic mean (X), standard deviation (SD)
and Student’s t-test were calculated to
assess the significance of differences be-
tween average values of the analysed var-
iables among younger and older women.
The criterion for statistical significance
assumed size of p < 0.05. To assess the
relationships between all the parame-
ters, cluster analysis was used. Ward’s
agglomeration method was used and
a Pearson distance of 1 — r. All calcula-
tions were done with STATISTICA 9.1.
data analysis software system.

Results

In this study, younger rural women are
significantly taller than older (Table 1),
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which is a result not only of changes in
body height between generations, but
also of involutional changes occurring
in the spine and lower limbs of older
women. The average value of body weight
of younger women is slightly lower than
that of older women, but the differences
are not statistically significant (Table 1).
The body mass index BMI, informs about
the correctness of the relationship of the
two analysed parameters. The average
values of BMI in both groups of wom-
en did not differ significantly (Table 1).
Both are in the range “overweight” (BMI
over 25.0 kg/m?). Individual analysis in-
dicates that only 37.5% of women in the
younger group and 23.4% of women in
the older group have a normal BMI. The
other women are characterized by over-
weight (respectively 35.4% and 38.3%)
and obesity (27.1% and 38.3%).
Analysis of selected cardiovascular
functional parameters did not show sta-
tistically significant differences related to

age. Such results were observed both in
terms of hemodynamic parameters such
as HR and BP, as well cardio-respiratory
efficiency, measured by the length of the
distance covered in the 6MWT (Table 2).

The values of lung ventilation param-
eters allow assessing the efficiency of
the respiratory system, which strongly
influences the proper functioning of the
human body. Younger women are char-
acterized by higher levels of forced vital
capacity (FVC) compared to older wom-
en. The difference between means is sta-
tistically significant (Table 3). In relation
to the value among both younger women
and older, mean values are over 100%.
Other important parameters: forced ex-
piratory volume in one second (FEV1)
and peak expiratory flow (PEF) are
measured in the time of forced expirato-
ry. These activities require auxiliary in-
spiratory and expiratory muscle activity.
In the younger group parameters reached
higher values than in the older group, and

Table 1. Statistical description of somatic parameters in both age groups

Characteristic Yc()1<1r;g0e; eg; rc;l)lp C()Zlggrygeg?slf Student’s t-test

X SD X SD t P
Body height [cm] 164.00 5.43 159.93 5.44 3.64 0.0004
Body weight [kg] 72.43 11.94 73.52 12.99 0.43 0.6705
BMI [kg/m?] 26.93 4.16 28.74 4.80 1.97 0.0520

Table 2. Statistical description of cardiovascular parameters in both age groups

Characteristic Y(Eir;%e; egef fsl)lp ?Zlggryger;rlslf Student’s t-test
X SD X SD t P

6 minutes walk test [m] 483.83 72.21 479.95 92.67 0.22 0.8249
Resting HR [bpm] 72.94 8.98 75.64 10.52 1.34 0.1843
BP systolic - in rest [mmHg] 117.85 12.62 123.27 15.37 1.86 0.0660
BP diastolic — in rest [mmHg] 76.46 11.34 80.20 12.52 1.51 0.1341
HR in 1 minute after exercise [bpm] 81.96 12.72 85.10 10.49 1.26 0.2123
BP systolic in 1 minute after exercise 123.85 15.10 125.49 14.91 0.51 0.6101
[mmHg]

BP diastolic in 1 minute after exercise 77.56 11.66 80.98 11.14 1.40 0.1636

[mmHg]
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Table 3. Statistical description of respiratory parameters in both age groups

Younger grou Older grou ,
Characteristic (<5% Yegars)p (=50 Ygeal‘ Sf Student’s t-test
X SD X SD t P
FVC [1] 3.36 0.62 2.96 0.54 3.13 0.002
FVC [%] 102.72 16.57 104.76 17.89 0.46 0.6474
FEV1[l] 3.00 0.44 2.54 0.53 4.58 0.00001
FEV1[%] 106.5 15.25 105.6 17.89 0.26 0.7952
PEF [1] 5.26 1.38 4.37 1.20 3.32 0.0013
PEF [%] 78.94 20.12 71.46 19.96 1.81 0.0737
FEV1%VC 89.58 6.03 85.57 8.30 2.69 0.0084

Table 4. Prevalence of lung ventilation abnormalities in two age groups of study women

Obstructive type disorder (FEV1 <80%) Restrictive type disorder (FVC<80%)

Younger group Older group Younger group Older group

(<50 years) (250 years) (<50 years) (=50 years)
2 (4.2%) 4 (8.7 %) 7 (14.6%) 7 (15.2%)

the average difference between compared  difference between the two averages is
groups is statistically significant. Also, statistically significant (Table 3).

the average Tiffeneau index in younger Characteristics of the occurrence of
women is more favourable in compari- disorders showed a similar, slight per-
son with the group of older women. The centage of lung ventilation disorders,

Ward’s method, 1-r Pearson’s distance
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PEF

Body weight
BMI

i

BP systolic — in rest

BP diastolic — in rest

BP systolic after exercise

BP diastolic after exercise
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FEV1%VC
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HR after exercise

1S
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Fig. 1. Grouping of chosen somatic and functional parameters in rural women
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including the obstructive and restrictive
type in both groups (Table 4). Taking
smoking into consideration, the low rate
of smokers was reported: in the younger
group 6 women (12.8%) and in the older
7 women (14.9%).

The results of cluster analysis indi-
cate the separation of the three groups
of interrelated characteristics (Fig. 1).
The first cluster includes the height of
the body and basic functional parame-
ters of the respiratory system. The sec-
ond cluster points to the relationship of
body weight, BMI and systolic and di-
astolic blood pressure before and after
exercise. And the third cluster includes
cardio-respiratory efficiency, associated
with the Tiffeneau index and heart rate
at resting and after exercise. The greatest
likelihood was observed between the sec-
ond and third cluster.

Discussion

In recent years in Poland during the polit-
ical and socio-economic transformation,
living conditions of the population have
improved considerably, and the dynamics
of these changes are significantly high-
er compared to previous years. These
changes affect all social groups, except
that in some groups these changes pro-
ceed more slowly than in others (Bielicki
et al. 2003; Frenkel 2003; Gacek 2011).
The rural environment is still a more
‘disadvantaged’ environment compared
to the urban environment in terms of the
structure of social status, as measured
by education level, professional position,
the level of income per person, access to
health services and cultural goods. (Biel-
icki et al. 1988; Gacek 2011; Kolodziej
2000; Welon 1992). So social advance-
ment in this group is slower; changes of

life conditions in the direction of their
improvement are also slower.

The human biological condition can
be described by a number of parameters.
Among them there are somatic parame-
ters and BMI, analysed by us. The body
height is a somatic feature acknowledged
by many researchers, which inform about
the biological development and region-
al, environmental, social, or dimorphic
distinctions (Bielicki et al. 1988; Gacek
2011). The body height is the somatic
characteristic, the final value is achieved
by women at about 18-20 years of age
and for many years does not change. Only
intensified involution processes may
cause a slight decrease in body height by
deepening the physiological spine cur-
vatures, flattening of the intervertebral
discs, contractures in the joints of the
lower limbs and the lowering of the arch-
es of the foot. Among the surveyed rural
women, the manifestations of a secu-
lar trend can also be observed. Younger
women are significantly taller than older
women. Comparing our data of the body
height of the women with the results of
other authors, no major differences be-
tween peer groups can be observed (Bie-
licki and Charzewski 1977; Nowak et al.
2005; Zajac-Gawlak and Groffik 2010).

Body weight is a parameter which is
less genetically controlled, and depends
largely on the lifestyle and nutrition,
and thus it is a more changeable param-
eter (Stachon et al. 2010; Zajac-Gawlak
and Groffik 2010). In some studies it
has been reported that rural women are
heavier than their peers in urban areas.
Perhaps that characteristic is associated
with a specific diet and lifestyle of rural
women (Gacek 2011; Stachon et al. 2010;
Zajac-Gawlak and Polechonski 2007). In
our study there were no significant dif-
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ferences in body weight in the studied
age groups.

The body mass index (BMI) is cur-
rently the most widely used indicator
in assessment of normal body weight,
overweight and obesity. Obesity is sug-
gested to be a major risk factor for many
lifestyle-related diseases such as cardi-
ovascular and metabolic diseases, leads
to a series of restrictions and pathology
in the musculoskeletal system, reduces
physical fitness and is often the cause
of low self-esteem and poor body image
(Flegal etal. 2002; Janssen et al. 2005; Ko-
pelman 2000; Przybylowicz and Cichon
2002). Obesity is therefore a fundamen-
tal social, health, and economic problem.
Higher average BMI in the group of rural
women is often accompanied by lower
awareness of regular physical activity.
We can also presume a relationship be-
tween the women lifestyle amd their nu-
tritional status. A diversity of indicators
of nutritional status and lifestyle tie into
the level of education, which is higher
among urban women (Gacek 2011; Igna-
siak et al. 2009; Skrzypczak and Szwed
2005; Zajac-Gawlak 2007, 2010). In the
younger surveyed group of rural women,
the average BMI value slightly exceeds
the upper limit of the normal as indicat-
ed by the WHO. However, older women
after 50 years of age approach the limit
of I degree of obesity on the BMI scale. It
can therefore be assumed that older rural
women are put more at risk of obesity.
With regard to the urban population, the
average BMI of rural women is higher
(Gacek 2011; Ignasiak et al. 2011; Nowak
and Ignasiak 2008; Stachon et al. 2010).

Optimal parameters of the circulatory
and respiratory systems are among some
of the most important health indicators
(Kunski 2000; Rozek 2006). They com-
monly affect the level of physical fitness,

understood as daily human activities at
work and in everyday life. In the litera-
ture, many authors draw attention to the
obvious correlation between the func-
tional parameters of the respiratory and
cardiovascular system and physical activ-
ity (Dunn et al. 1999; Klimek and Cem-
pla 1997; Rozek 2006; Twisk et al. 1998;
Walla et al. 2000). This relationship is
a feedback loop. The improvement of
functional parameters enables improve-
ment of physical function and vice ver-
sa. In addition, the functional parame-
ters of the respiratory and circulatory
systems affect age, sex, body height and
weight, and environmental conditions.
The analysed hemodynamic parameters
of cardiovascular system and exercise
tolerance expressed as the length of the
6 minute walk distance, in the younger
group showed slightly better results, sta-
tistically insignificant. Comparing them
to the researched women from Wroclaw,
conducted by Ignasiak et al. (2011), it
can be noticed, that there are significant
differences in relation to systolic blood
pressure, measured both at rest and af-
ter exercise. In our study lower values of
this parameter were observed. As to oth-
er parameters, such as resting and exer-
cise HR, and diastolic blood pressure or
the distance of 6MWT, the two compared
groups were similar to each other.

Basic respiratory functional parame-
ters among rural surveyed women have
one direction of change. In older women
forced vital capacity (FVC), forced expir-
atory volume in one second (FEV1), peak
expiratory flow (PEF) and the Tiffeneau
index (FEV1 in% VC) values are signifi-
cantly lower compared to younger wom-
en. Such trends also confirm Hagberg et
al. (1988) and Twisk et al. (1998). More-
over, these parameters expressed in per-
centage values in both groups of women
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are within normal limits, and even above,
with the exception of PEF%. However
the percentages of peak expiratory flow
rate in younger women are at limit of
normal and insignificant obstruction.
In older women, this parameter shows
a slight obstructive disorder of pulmo-
nary ventilation (Standardized Lung
Function Testing 1993).Similar studies
of women were also conducted in urban
areas (Ignasiak et al. 2011; Rozek-Mroz
2002). Results of respiratory function
tests of rural women in this study com-
pared to the results of women from Wro-
claw show lower values for the age group
below 50 years, while older women are
characterized by higher values than ur-
ban women in the same age (Ignasiak et
al. 2011; Rozek-Mroéz 2002).

The cluster analysis results clearly
show that the strongest relations can be
observed between cardiorespiratory ef-
ficiency (assessed by 6-minute walking
test) and the Tiffeneau index and heart
rate in older women. By contrast, among
the other hemodynamic blood and res-
piratory parameters, no statistically sig-
nificant associations were observed.

Conclusions

The results obtained in this study ena-
bled us to draw a conclusion that place
of residence still plays an important role
for health of Polish women. Women liv-
ing in rural areas were more prone to be
obese and therefore in higher risk to ill-
health than their peers from urban are-
as. Heart rate and blood pressure when
at rest and after exercise were normal
and with very similar values in younger
and older women. As expected, younger
women had a significantly higher level of
respiratory parameters.
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