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ABSTRACT: Introduction: Studies conducted in various regions of the world have indicated that physical activity level,
body composition and socioeconomic variables can be associated. Therefore, the objective of this study was to deter-
mine whether socioeconomic factors are associated with level of physical activity and differences in the body compo-
sition of elderly people living in north-eastern Poland.

Materials and Methods: The study involved 774 older residents (60 years or more). Physical activity levels were mea-
sured with the International Physical Activity Questionnaire. The respondents’ body composition was determined with
an InBody 270 analyser. Pairs of means were compared with Student’s #-test; more than two means were compared
with one-way ANOVA; and proportions were compared with the chi-square test.-Statistical significance was defined
as p<0.05.

Results: The marital status of men and women was significantly associated with differences in physical activity level
and body composition. The place of residence and level of education of women (but not of men), were also significant-
ly associated with differences in body composition. Age and material situation were not significantly associated with
differences in body composition and physical activity level.

Conclusion: The mean values of parameters of body composition in the surveyed group exceeded the norms. The
level of physical activity of the subjects is at a sufficient level, but in the case of women it depends on socio-economic
characteristics. Therefore, there is a need to find effective ways to support older adults in maintaining (or increase) their
physical activity with a particular focus on women.
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Introduction

The elderly comprise about 12 per cent
of the world’s population. The World
Health Organization (WHO) predicts
that, by 2050, the number of people over
60 will reach 2 billion-22 per cent of the
Earth’s total population (WHO 2015).
In Poland, the percentage of people who
are 60 years old or older is 24.8 per cent,
and demographic forecasts indicate that,
within fifty years, the number of Polish
seniors will increase substantially to 33.3
per cent of the population (European
Commission 2017).

The aging of the body is a natural
process and cannot be avoided. With
age come degenerative changes in most
physical and physiological functions
(Ruiz-Montero and Castillo-Rodriguez
2016). This is also reflected by body
composition-as the body ages, the per-
centage of each component changes.
From early adolescence to approximate-
ly age 70, body fat increases and fat free
mass decreases (Colado et al. 2012).
These changes in fat mass and fat free
mass may be a factor contributing to
increased risk of certain conditions in
the elderly, such as frailty, chronic dis-
eases and functional disability, and they
are risk factors for the development of
Insulin Resistance (IR), Metabolic Syn-
drome (MS) and Cardiovascular Dis-
eases (CVD), including arterial stiffness
(Silva Neto et al. 2019). Changes in the
ratio of fat mass to free fat mass lead to
sarcopenia, a geriatric syndrome charac-
terized by quantitative and qualitative
changes in skeletal muscle, with reduc-
tions in fat free mass, muscle strength
and physical performance (Ryall et al.
2008). For the elderly, obesity is also
a major health risk (Houston et al.
2009; Batsis et al. 2014). When it occurs

together with sarcopenia, it is termed
sarcopenic obesity, a high-risk geriat-
ric syndrome associated with increased
risk of synergistic complications from
both sarcopenia and obesity (Tyrovolas
et al. 2016; Batsis and Villareal 2018).
An elderly person with a more sedentary
lifestyle loses fat free mass faster than
one who is active. Physical inactivity in
older adults (above 65 years) is associat-
ed with a higher risk of falling, mobility
disorders, low muscle strength and loss
of independence (WHO 2017). In con-
trast, physical activity helps to prevent
weight loss and maintain functional ca-
pacity in people over the age of 70 (Woo
et al. 2013). Thus, an active lifestyle can
minimize the development of many dis-
abling conditions and chronic diseases
and can help in achieving healthy ageing
and well-being (Awais et al. 2019).

Studies conducted in various regions
of the world have indicated that physical
activity level, body composition and so-
cioeconomic variables can be associated
(Dos-Santos et al. 2001; McLaren 2007;
Ward et al. 2015; Staatz et al. 2019). De-
pending on the country and gender of
the respondents, the associated socioec-
onomic variables include education, oc-
cupation, and financial situation. In Po-
land, individuals who are above 60 years
of age differ in terms of various charac-
teristics, such as the type of community
in which they live, their level of educa-
tion, or their amount of physical activity
(Omelan et al. 2017; Omelan et al. 2020),
which may be associated with differences
in their body composition. However, to
the authors’ knowledge, these potential
associations have not been examined in
north-eastern Poland.

Body composition analyses support
the assessment of disease risk factors,
and the results can be used in health
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care and in programs aimed at replacing
unhealthy habits with behaviors that
promote health and overall well-being.
Knowledge of which socioeconomic fac-
tors have the greatest impact on body
composition will make it easier to identi-
fy groups of older people who are most at
risk of health problems. Therefore, the
objective of this study was to determine
whether socioeconomic factors (commu-
nity of residence, marital status, level
of education, financial situation) and
age, are associated with level of physi-
cal activity and differences in the body
composition of elderly people living in
north-eastern Poland in view of health
problems associated with ageing.

Materials and methods

The study involved 774 older residents
(above 60 years of age) of rural and ur-
ban areas in north-eastern Poland. These
subjects were selected by purposive-prob-
ability sampling. The Federation of Social
Work Organizations in the Warmia and
Mazury Region maintains a database of
seniors and helped the researchers in se-
lecting the survey sample and contacting
respondents from both urban and rural
areas. Suburban areas (so-called satellite
villages) are developing rapidly in Poland,
attracting urban residents, who neverthe-
less maintain their urban lifestyles. But
the authors wanted to reach seniors who
have lived and worked in traditional vil-
lages, with a predominantly agricultural
function, all their lives. The respondents
surveyed in this study lived in rural ar-
eas far from urban areas. Access to this
population was difficult, and some peo-
ple were reluctant to participate in the
study. It was definitely easier to reach
older people living in cities, as they often
belong to formal and informal senior or-

ganizations, participate in various activ-
ities and are more willing to take part in
surveys. In addition, a study by Omelan
et al. (2017), shows that Polish seniors
also differ in terms of their preferred lei-
sure activities — Urban seniors read more
and are more physically active, while ru-
ral seniors watch more TV, are less phys-
ically active, and rarely use a computer.
The participants were surveyed with the
use of a questionnaire to elicit informa-
tion about their socioeconomic status
(place of residence, education, self-as-
sessment of material situation, marital
status). Physical activity (PA) levels were
measured with the short version of the
International Physical Activity Question-
naire (IPAQ). The IPAQ expresses physi-
cal activity in units of MET (Metabolic
Equivalent of Work). Physical activity
below 600 METs is defined as insuffi-
cient, between 600-1500 as sufficient,
and above 1500 MET-min/week as high
(Biernat, Stupnicki and Gajewski 2007).
The interviewers were able to survey all
respondents in person (face-to-face). The
respondents’ body composition was de-
termined with an InBody 270 analyser
(Bioelectrical Impedance Analysis, BIA).
The following parameters were selected
for analysis: Body mass [kg]; FFM (Fat
Free Mass) [kg|; FFM control [kg|; SMM
(Skeletal Muscle Mass) [kg]; BMI (Body
Mass Index) [kg/m?| — According to the
World Health Organisation criteria BMI
between: 18.5 and 24.9 kg/m?> normal
weight; 25.0 — 29.9 kg/m? pre-obesity; 30
- 34,99 kg/m? obesity class I; 35 — 39,99
kg/m? obesity class II; >40 extreme obesi-
ty; TBW (Total Body Water) — the InBody
270 criteria for a healthy values of body
water content range from 45-60 per cent
in women to 50-65 per cent in men; PBF
(Percent Body Fat) — the InBody 270 cri-
teria for a healthy percent body fat were
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followed: the standard for women is 18-
24 per cent and for men 14-20 per cent;
WHR (Waist-Hip Ratio) — The male ref-
erence values for waist-hip ratio ranges
from 0.80 to 0.90, and for women 0.75
to 0.85; VFL (Visceral Fat Level) — The
InBody 270 criteria for accepted norm
for visceral fat is <100 cm? (<10 points);
OD (Obesity degree) OD(%)= (current
body weight/standard body weight)x100
- The normal norm for the degree of obe-
sity (according to InBody 270 criteria) is
90 - 110%.

Normality was verified with the Shap-
iro-Wilk test (skewness, As, was also
examined). Therefore, Student’s t-test
was used to compare pairs of arithmetic
means. To compare more than two arith-
metic means, one-way analysis of vari-
ance (ANOVA) was used. The chi-square
test was used to compare proportions.

Statistical significance was defined as
p<0.05. Measurements were statistically
processed with Statistica PL, v. 13.5.

Most respondents (83%) are aged
60-74 and come from urban areas (65%).
Women predominate in the study group.
The majority of the respondents were well
educated. There were statistically signif-
icant differences between the secondary
education of men and women — women
significantly more often (p=0.020) have
a high school education. In other educa-
tion categories, gender differences are not
significant. Half of the respondents lived
in single-person households. More men
were married or in partnerships than
women, and this difference was statis-
tically significant (p<0.001). Almost 60
per cent of the respondents have chron-
ic diseases, and some of them indicated
several comorbidities.

Table 1. Age and socio-economic status of the surveyed men (N=121) and women (N=653)

Sex
Feature Category Male Female Difference (p) Total
N % N % N %

Age (years) 60-74 103 85.1 540 82.7 ns 643 83.0
75-89 18 14.9 113 17.3 ns 131 17.0

Place of rural 55 45,5 215 32.9 0.008 270 349
residence urban 66 545 438  67.1 0.008 504  65.1
Education primary 25 20.7 114 17.5 ns 139 18.0
vocational 18 14.9 85 13.0 ns 103 13.3

secondary 42 34.7 302 46.2 0.020 344 444

university 36 29.7 152 23.3 ns 188 243

Financial low or average 59 48.8 373 57.1 ns 432 55.8
(s;::‘llfassf;sse q satistacoryorhigh 62 512 280 429 ns 342 442
Marital single 36 29.8 348 53.3 <0.001 384 50.4
status married 85 702 305 467 <0.001 390 496
Chronic no 58 47.9 260 39.8 ns 318 41.0
disease yes 63 521 393  60.2 ns 456 59.1
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Results

There is no statistically significant asso-
ciation between the body composition of
seniors and their age and material situa-
tion, and for the men only, body compo-

sition and place of residence and educa-
tion. Statistically significant associations
were found between body composition
and marital status, and for women only,
body composition and place of residence
and education.

Table 2. Descriptive statistics for the studied anthropometric features, physical activity and body composi-

tion of men and women

Male (N=121) Female (N=653) Difference
(M-F)
Feature - -
Mean SD fun= As Mean SD un- As t P
max max

Age [years] 6820 658 58-87 077 68.69 636 5891 075 -0.77 ns
MET 917.09 884.14 50-3150 1.09 782.11 684.25 50-3564 1.10 190 ns*)
ﬁ‘r’g]yhelght 172.58 6.88 150-193 -0.17 160.91 5.62 142-178 -0.03 20.21 <0.001
Body mass [kg]  84.13 1291 547-127.8 0.53 73.94 13.23 37.4-1324 0.61 7.81 <0.001
TBW (Total
Body Water] [1] 4506 610 287-69.5 035 3359 433 205-50.7 0.42 24.93 <0.001
BMI (Body
Mass Index) 2821 3.71 21.4-38.2 0.40 28.84 4.84 168517 0.83 -0.71 ns
[kg/m?]
PBE (Percent 26.77 6.63 9.6-42.3 0.17 37.31 6.92 4.2-54.2 -0.55 -15.48 <0.001
Body Fat) [%]
WHR (Waist- (g5 (08 075114 023 092 008 0.58-1.19 -024 344 <0.001
Hip Ratio)
VEL (Visceral- 107 397 301 066 1316 4.68 1-30 017 -6.38 <0.001
Fat Level)
FEM (FatFree () o7 ¢34 391049 037 4574 588 28.1-68.8 041 24.73 <0.001
Mass) [kg]
ﬁfgl]\“"ntml 039 1.18 0.0-6.6 354 060 1.39 0.0-13.0 3.30 -1.54 ns
SMM (Skeletal
Muscle Mass) ~ 34.31  4.96 21.1-54.7 54.7 2497 3.49 14.4-38.6 0.39 25.10 <0.001
(kg
Obesity degree  128.31 16.83 97-173 0.39 132.75 22.51 78241 0.83 -2.06 0.039

* close to statistical significance.

The mean values of BMI indicated
the presence of obesity in both the male
and female groups. Irrespective of the sex
of the participants, the normal range was
exceeded for Waist-Hip-Ratio, Percent
Body Fat, Visceral Fat Level and Obesi-

ty degree. However, these measurements
remained within the normal range: Fat
Free Mass, Skeletal Muscle Mass and To-
tal Body Water. The relationship between
the subjects’ PA level and their gender is
close to statistical significance.
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Table 3. Descriptive statistics for the studied anthropometric features, physical activity and body composi-

tion of men and women grouped by marital status

Male Female
Feature Single Married Difference Single Married Difference
(n=36) (n=85) (S-M) (n=348)  (n=305) (S-M]
Mean SD Mean SD t p Mean SD Mean SD t p

MET 848.3 820.6 981.5 1031.9 -0.69 ns 700.45 618.5 875.0 742.23 -3.27 0.001
Body height [cm]  169.33 7.15 17395 6.31 -3.54 <0.001 160.74 5.80 161.09 541 -0.79 ns
Body mass [kg] 78.65 10.68 86.46 13.12 -3.15 0.002 72.78 13.37 7527 12.96 -2.41 0.016
TBW (Total Body 1) ¢ 578 4634 580 -3.71 <0001 3327 444 3395 418 -2.00 0.046
Water) [L]
BMI (Body Mass ., 5, )90 2860 396 -1.64 ns 2813 480 2901 485 -2.33 0.020
Index) [kg/m?]
PBE (Percent Body 011 40 2663 677 036 ns 3687 7.04 3780 676 171  ns
Fat) (%]
WHR (WaistHip 0, 007 095 008 -059 ns 091 008 093 007 -280 0005
Ratio)
VEL (Visceral Fat o (o 250 1050 414 104 ns 1277 457 1861 476 231 0021
Level)
FEM (Fat Free 5712 7.85 62.95 7.96 -3.70 <0.001 4530 6.01 4623 569 -2.02 0.043
Mass) [kg]
FFM control [kg] 070 1.48 026 1.01 188 ns 065 141 053 136 108 s
SMM (Skeletal 3191 472 3532 473 -3.62 <0.001 24.67 356 2531 338 -237 0.018
Muscle Mass) [kg]
Obesity degree 124.47 13.18 129.94 17.98 -1.64 ns 130.85 22.33 13492 2255 -2.32 0.021

The Fat Free Mass and Skeletal Muscle
Mass of men in stable, long-term relation-
ships were significantly higher than those
of single men (p<0.001 for both parame-
ters). Apart from these parameters, the dif-
ferences between men who were in long-
term relationships and those who were not
in such relationships were not statistically
significant. Compared to single women,
married women had significantly higher
values for BMI (p=0.020), Waist-Hip Ra-
tio (p=0.005), Fat Free Mass (p=0.043),
Skeletal Muscle Mass (p=0.018), Visceral
Fat Level (p=0.021) and Obesity degree

(p=0.021). There is no statistically sig-
nificant association between the PA level
of married men and singles. In contrast,
there is a statistically significant associa-
tion between the PA levels of married and
unmarried women (p<0.001) — married
women obtain significantly higher average
MET value than single women.

Urban men were significantly taller
than rural men (p=0.041). Body compo-
sition did not differ significantly between
men living in rural areas and those in ur-
ban areas although percent body fat was
on the verge of statistical significance.
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Table 4. Descriptive statistics for the studied anthropometric features, physical activity and body composi-

tion of men and women grouped by place of residence

Male Female
Feature Urban Rural Difference Urban Rural Difference
(n=66) (n=55] (U-R) (n=438) (n=215) (U-R)
Mean SD Mean SD t p Mean SD Mean SD t p

MET 1015.6 985.6 798.8 7359 135 ns 8619 6865 6199 651.7 4.30 <0.001
Body height [cm] 173.74 6.84 171.18 672 207 0.041 160.80 574 161.13 537 -0.71 ns
Body mass [kg] 83.58 11.60 84.80 14.41 -0.52 ns 7220 12.93 77.49 14.19 -4.88 <0.001
TBW (Total Body o 4o 401 4456 622 083 ns 3297 409 3484 455 -530 <0001
Water) [L]
BMI [Body Mass ), (o 537 9885 401 -174 ns 2790 443 2985 535 -4.94 <0001
Index) [kg/m?|
PBE (fementBOdy 2572 649 2803 664 -194 ns*] 37.02 6.66 37.89 740 -1.50 ns
Fat) (%]
WHR (WaistHip 0, (08 096 009 -176 ns 092 007 093 009 -089 ns
Ratio)
VEL (Visceral Fat o o 360 1098 428 -1.81 ns 1281 450 13.88 495 -2.76 0.006
Level)
FEM (Fat Free 61.81 823 6051 848 085 ns 4492 557 4739 615 -5.14 <0.001
Mass) [kg]
FFM control [kg] 040 1.18 037 120 012 ns 0.68 134 043 148 216 0.032
SMM (Skeletal 34.64 487 3390 509 082 ns 2449 332 2595 3.62 -511 <0.001
Muscle Mass) [kg]
Obesity degree 126.02 15.30 131.07 18.27 -1.66 ns 129.77 20.61 138.83 24.92 -4.92 <0.001

* close to statistical significance.

There is no statistically significant
association between body height, Per-
cent Body Fat and Waist-Hip Ratio of
women living in rural and urban areas.
A statistically significant difference was
noted between the other parameters.
Apart from Fat Free Mass and Skeletal
Muscle Mass, the women living in ru-
ral areas obtained lower values for body
composition parameters than their ur-

ban peers. There is no statistically sig-
nificant association between the PA
level of men living in rural and urban
areas. In contrast, there is a statistically
significant association between the PA
level of women and their place of resi-
dence (p<0.001) — women living in the
city obtain significantly higher average
MET value than women living in the
countryside.
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Table 5. Descriptive statistics for the studied anthropometric features, physical activity and body composi-

tion of women grouped by level of education

Education — women

Feature primary vocational secondary higher Difference
(N=114) (N=85) (N=302) (N=152)
Mean SD Mean SD Mean SD Mean SD F p

MET 457.06 541.06 720.87 658.93 848.75 710.92 928.71 664.15 12.72 <0.001
Body height [cm] 160.13 4.82 160.52 5.51 160.95 6.02 161.63 5.39 1.70 ns
Body mass [kg] 78.68 14.71 75.60 14.30 73.00 12.32 71.33 12.24 8.05 <0.001
TBW (Total Body 34.78 4.26 33.77 4.68 3321 433 3332 4.04 3.93 0.008
Water) [L]
BMI (Body Mass 30.67 5,55 2930 524 28.13 4.23 2731 462 12.67 <0.001
Index) [kg/m?|
PBF (Percent Body 38.88 7.14 3832 6.45 37.35 648 3547 747 6.27 <0.000
Fat) (%)
WHR (Waist-Hip 0.92 0.09 0.94 0.07 0.92 0.07 0.90 0.07 2.69 0.045
Ratio)
VFL (Visceral Fat 1429 4.89 14.12 490 13.01 4.36 12.06  4.75 6.41 <0.000
Level)
BFM (Body Fat Mass) 31.40 10.63 29.60 9.86 27.75 854 3547 7.47 8.53 <0.000
(ke
FFM (Fat Free Mass) 47.28 573 4599 6.35 4525 590 4540 5.51 3.58 0.013
[ke]
FFM control [kg] 031 1.05 056 146 0.64 136 073 159 224  ns
SMM (Skeletal 25.85 3.36  25.10 3.79 2470 3.49 2476 3.30 3.26  0.021
Muscle Mass) [kg]
Obesity degree 142.65 25.89 136.30 24.34 130.87 19.70 127.06 21.48 12.62 <0.000

There was no statistically significant
relationship between women’s body
height and FFM control and their level
of education. A statistically significant
difference was noted between the other
parameters. In general, the higher the
level of education that the women had
attained, the more often their scores for
BMI, body fat percentage, visceral fat lev-
el and degree of obesity were in the nor-
mal range. On the other hand, for skel-
etal muscle mass and free fat mass, the
less educated women scored higher than
the more educated women (the higher
the value of these parameters, the more

beneficial for the body). There is a sta-
tistically significant association between
women’s PA levels and their education
level. The better educated the women,
the significantly higher the average MET
value.

Discussion

Most respondents are aged 60-74 and
come from urban areas. The remaining
respondents are older people living in so
called traditional villages (far away from
cities, whose inhabitants occasional-
ly come into contact with urban areas).
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Reaching them and carrying out the re-
search was difficult because they do not
belong to senior citizens’ organisations
and rarely use the Internet (Omelan et al.
2017; Omelan et al. 2020}, that is why
most of the respondents in this study
lived in urban areas. The predominance
of women in the study group is not sur-
prising as it has been widely documented
that, in developed countries, females live
longer than males. This is the result of
lower female death rates throughout the
lifespan (Poulain et al. 2011), and in Po-
land, there are 139 women for every 100
men over 60 years of age. This ratio dif-
fers by place of residence: in cities, the
number of women per 100 men is higher
than in rural areas (146 vs. 128) (Statis-
tics Poland 2020).

Half of the respondents lived in sin-
gle-person households, which is another
feature of aging and old age. The grow-
ing number of one-person households
among the elderly is the result of so-
cio-demographic changes that contin-
ue to take place in human history (Pie-
kut 2020). More men were married or
in partnerships than women. It can be
assumed that this is related to the fact
that women statistically live longer than
men. Almost 60 per cent of the respond-
ents have chronic diseases, and some of
them indicated several comorbidities.
This is a dangerous situation because the
occurrence of several comorbidities may
accelerate the progression of the regres-
sive processes caused by ageing (Vercelli
and Ciferri 2018).

Body compositions features and
physical activity in men and women

The Body Mass Index (BMI) is general-
ly accepted as an indicator of optimal
weight. According to the World Health

Organisation (WHO) criteria, a BMI
between 18.5 and 24.9 kg/m? indicates
normal weight. The use of the BMI with
elderly populations is sometimes criti-
cized. According to Bahat et al. (2012),
the BMI scale recommended by the WHO
should not be used with older adults be-
cause a higher body weight is better for
the health of senior citizens.The stand-
ard BMI proposed for people above 60
years of age ranges from 24 to 29 kg/m?
(Queensland Government 2017). Nev-
ertheless, in this study, it was decided
to adopt the scale recommended by the
WHO. The average BMI for the studied
group of women was 28.84 kg/m2, and
for men 28.21 kg/m2. These values are
in above normal range, close to the first
degree of obesity. Similar results were ob-
tained by Malczyk et al. (2016).

A generally accepted body fat range
does not exist, and the proposed models
rely on empirically set limits, population
percentiles and scores, which all have se-
rious limitations (Gallagher et al. 2000).
In this study, the InBody 270 criteria for
a healthy percent body fat were followed:
the standard for women is 18-24 per cent
and for men 14-20 per cent. Both the
men and the women in this study were
well above the norm, but the situation
of the women was worse. This is a very
alarming result because a high body fat
content in combination with a high BMI
significantly increases the risk of func-
tional limitations in older women (Zoico
et al. 2004).

Considering the magnitude of their
BMI and percent body fat values, it is
not surprising that other elements of
the subjects’ body composition were at
alarmingly high levels. The male norm
for waist-hip ratio ranges from 0.80 to
0.90, and the men exceeded this norm.
A similar situation was observed with
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the women. Thus, the studied seniors
are characterised by so-called abdominal
obesity.

Accumulation of excess visceral fat
significantly increases the risk of health
problems, including proximal aortic dila-
tation, diabetes, heart disease and cancer
(Jiang et al. 2018). The accepted norm
for visceral fat is <10 points. The men
and women both exceeded the norm, but
the visceral fat levels were significantly
higher in the women.

The obesity degree results conclusive-
ly confirmed that the examined seniors
were in a health risk group. Regardless of
gender, the subjects exceeded the norm,
the upper limit of which is 110 per cent.

In an ageing population, healthy val-
ues of body water content range from
45-60 per cent in women to 50-65 per
cent in men (Verbalis 2003). During this
study, the total body water values were
measured in litres (L) and used to cal-
culate percent body water for males and
females. The mean value for women’s
Total Body Water was 45.42 per cent,
which is basically the lower limit of the
norm. The men scored slightly better
with 53.55 per cent, but this is also dan-
gerously close to the lower limit of the
norm. Similar results were reported by
Malczyk et al. (2016). The above could
suggest that senior citizens, regardless
of gender, are at risk of dehydration. Re-
search by other authors shows that this
is a very dangerous situation. A 1-2 per
cent decrease in percent body water can
impair physiological and mental func-
tions, compromise endurance and con-
tribute to cardiovascular, neural and re-
nal dysfunctions (Josko-Ochojska et al.
2014). Dehydration is a common cause
of hospitalisation among older people
(El-Sharkawy et al. 2014). Preventive
measures are required to increase hydra-

tion, improve health and decrease hospi-
talisation rates among older adults.

In general, physical activity positive-
ly influences health status and improves
quality of life, allowing seniors to enjoy
their independence (Lampinen et al.
2006). Worldwide, approximately 3.2
million deaths per year are attributed to
a lack of physical activity. In highly de-
veloped countries, the level of chronic
disease increases proportionally as physi-
cal activity levels decrease. For improved
health, moderate to vigorous intensity
exercise at least 5 days per week is a key
factor. According to Taylor (2014), few
older people achieve this level of activi-
ty. Based on the results obtained by Pol-
ish seniors in this study, their physical
activity can be described as sufficient :
men 917.09 MET, women 782.11 MET.
These values are very close to the upper
limit of insufficient physical activity (600
MET) and at the same time very far from
the lower limit of high physical activity
(1500 MET). Reducing the activity level
of the subjects might negatively affect
their functional independence, potential-
ly leading to serious social consequences.

Body composition, physical activity
and marital status

In ageing and old age, not being married
or living alone has negative consequenc-
es for many aspects of life. Similarly,
there is research confirming that being
married protects health. Married people
lead more stable, structured and health-
ier lifestyles and enjoy more psycholog-
ical and physical support. As a result,
married people enjoy better health than
single people (Janghorbani et al. 2008;
Mata 2015; Dakowicz 2017). A study by
Williams, Zhangb and Packardc (2017)
found that older people who were mar-
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ried had higher levels of life satisfaction
and lower depression scale scores than
those who had never been married, were
divorced or were widowed. Entry into
marriage is associated with weight gain,
and exit from marriage, with weight loss
(Dinour et al. 2012).

It is interesting that married men
were significantly taller than singles
(p<0.001). Apart from this, our study
found that single men did not differ sig-
nificantly from married men in terms
of important parameters such as BMI,
Waist-Hip-Ratio, Percent Body Fat, Vis-
ceral Fat Level and Obesity degree. In
contrast, single women had a number of
statistically significant differences from
married women. The single women had
lower (and therefore better] values for
Waist-Hip-Ratio, Visceral Fat Level and
Obesity degree. These are interesting
results, as the study showed that single
women had significantly lower levels of
physical activity than married women.
Markey et al. (2005) found that being
married as opposed to being single is as-
sociated with proactive health beliefs in
men but not in women. In addition, they
reported that women are socialized to see
themselves as caretakers and to selfless-
ly support others. Therefore, the role of
wife may make a woman less inclined to
prioritize her own health care and more
inclined to provide care for other family
members (Markey et al. 2005). This may
be why married women differ from sin-
gles in terms of body composition, while
the men (regardless of marital status)
do not. The manner in which women
think about their individual needs, in-
cluding their health needs, is the product
of many thousands of years of shaping
male and female social roles and of being
brought up according to gender-specific
cultural patterns. As we can see, this is

also reflected by the women’s body com-
position. To change such deep-rooted tra-
ditions is a huge social challenge.

Body composition, physical activity,
and place of residence

Rural residents aged 60 years or more
constitute 36.1 per cent of the elder-
ly population in Poland (Czapiniski and
Bledowski 2013). This group remains
poorly studied, especially in terms of
health. In rural areas, a combination of
unique health problems, resource scarci-
ty, demographic characteristics, cultural
behaviours and economic concerns influ-
ence the health status of residents (War-
ren and Smalley 2014). These factors can
affect body composition.

Except for height (men living in urban
areas were significantly taller than those
living in rural areas), place of residence
(urban/rural) did not affect the men’s
body composition parameters. However,
place of residence was associated with
differences in the body composition of
the women. Senior women living in ur-
ban areas had significantly lower BMI,
Visceral Fat Level and Obesity degree.
Rural women had a significantly higher
Skeletal Muscle Mass score and a higher
Fat Free Mass than their urban counter-
parts, even though their physical activity
expressed in MET was lower than that of
their urban peers. Percent Body Fat and
Waist-Hip ratio were similar in rural and
urban women.

The rural women in this study most
likely performed physical labor on farms
for most of their lives, which may have
been the reason for their increased mus-
cle mass relative to their urban peers.
The lifestyle of the people living in tradi-
tional Polish villages did not include reg-
ular recreational physical activity. They
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did not form lasting habits of exercising
for health in their leisure time and this
is probably why, after retirement, their
physical activity was at a fairly low level,
although their Skeletal Muscle Mass re-
mained at a fairly good level. In contrast,
older women living in cities are usually
better educated and often have white-col-
lar jobs (Omelan et al. 2017; Omelan et
al. 2020). It can also be assumed that
they were not physically active in their
youth and adulthood. But in retirement,
they have ample opportunities to change
this. In Polish cities, regardless of their
size, Third Age Universities and other
social organisations that were established
to work with the elderly are thriving.
Only 11 per cent of these Universities
operate in rural areas (Statistic Poland
2019). Senior organisations offer their
students various forms of physical activ-
ities, which seniors enjoy. This is proba-
bly why both the men and women living
in cities had higher physical activity than
their rural peers, and in general, urban
seniors are more likely to maintain a high
quality of life for longer. The rural wom-
en in this study may be at greater risk of
more rapid loss of muscle strength and
mass. An elderly person with a more sed-
entary lifestyle loses Fat Free Mass faster
than one who is active. Consequently,
physical activity serves to prevent weight
loss and maintain functional capacity
in people over the age of 70 (Woo et al.
2013). It is well established that loss of
muscle mass and strength in older men
and frail elderly women can be reversed
with resistance training exercises, even
into the seventh decade (Gallagher et al.
2000). An effective effort should be made
as soon as possible to facilitate access to
Physical Culture for older rural residents
in Poland.

Body composition, physical activity
and level of education

Education provides individuals with
better access to information and greater
critical thinking skills, so educated peo-
ple make better use of health informa-
tion than less educated people. A better
education appears to be associated with
a lower likelihood of obesity, especial-
ly among women (Devaux et al. 2011).
Yoon et al. (2006) analyzed gender differ-
ences in a study of socioeconomic factors
and obesity and found that higher levels
of education resulted in lower BMI and
waist circumference in women, but not
in men. Similarly, the study presented
here found that the body composition of
women differed significantly by level of
education, but that of men did not. The
lower the education of the women in this
study, the higher the rates of such param-
eters as BMI, Waist-Hip-Ratio, percent
body fat, visceral fat level and obesity
degree. The only exception was skeletal
muscle mass: women with the lowest ed-
ucation had a significantly higher value
for this index than better educated ones
(and the higher the value of these param-
eters, the more beneficial for the body). It
can be assumed that this is the result of
doing physical work throughout an occu-
pationally active life. However, due to the
fact that this group’s levels of physical
activity (457.06 MET) were insufficient
at the time of this study, they may be at
risk of more quickly losing strength and
muscle mass. Cutler and Lleras-Muney
(2006) found that better educated wom-
en are more likely to exercise, which was
confirmed by the present study: physical
activity among women with a university
education was twice as high as among
those with only a primary education.
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Therefore, it can be assumed that the
higher the education of women, the low-
er their risk of sarcopenia.

Conclusions

In Poland, expenditures on treatment
of people 60 years or more constitute
a significant part of the costs incurred
for health care. In 2018, the National
Health Fund spent E 7,456,140.30 (PLN
34 million) for this purpose, which was
an increase of 8 per cent compared to the
previous year (Statistics Poland 2020).
Considering the results of the research
presented in this article, it can be expect-
ed that spending on seniors will continue
to increase, not only because their num-
ber is still growing. The data presented
here show that older people, regardless
of gender, exceed the norms set for body
composition parameters, which increas-
es their risk of age-related diseases and
of being overweight or obese, which also
lead to health complications. Many coun-
tries are concerned not only about the
rate of increase in overweight and obesity,
but also about inequalities in their distri-
bution across social groups, particularly
according to educational level, socio-eco-
nomic status or ethnicity. Inequalities be-
tween social groups appear to be particu-
larly high in women (Wardle et al. 2002).
Our study confirmed that the situation
is similar in Poland, suggesting that the
issue of such differences between women
in different socioeconomic groups may be
a universal problem. The body composi-
tion of Polish female seniors differs signif-
icantly by their place of residence, mar-
ital status, and level of education. Men
differ only by marital status, but with
respect to only a few body components.
However, it should be emphasised again
that, irrespective of socio-economic char-

acteristics, the senior citizens exceeded
the norms set for individual body com-
position components. Attention should
also be paid to the physical activity of
the subjects. In fact, the average value for
both genders indicates sufficient PA, but
studies have shown that for women PA is
dependent on socio-economic character-
istics. Therefore, there is a need to find
effective ways to support older adults in
maintaining (or increase) their physical
activity, and subsequently, to develop ha-
bitual physical activity behaviors (Taylor
2014). These should be large-scale pre-
ventative measures (which are lacking in
Poland) with a particular focus on wom-
en with a certain socio-economic profile.
This is necessary if we are to improve the
quality of life of senior citizens, and as
a consequence, reduce expenditures on
health care.
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