© Copyright by Uniwersytet Opolski
e-ISSN 2544-1620

Medical Science Pulse 2021 (15) 1

Original papers

Published online: 31 March 2021 DOI: 10.5604/01.3001.0014.8294

BODY COMPOSITION
AND HEALTH BEHAVIORS AMONG
OLDER WOMEN ATTENDING
REGULAR FITNESS CLASSES: A PILOT STUDY

! Institute of Health Sciences, University of Opole,

1A-E
AGATA MROCZEK Opole, Poland

+ ORCID: 0000-0002-5246-0792

IWONA DOBROWOLSKA 4B
« ORCID: 0000-0001-9461-1088

MAGDALENA GOLACHOWSKA'! ##DF
+ ORCID: 0000-0003-3391-1006

A - study design, B - data collection, C - statistical analysis, D — interpretation of data, E - manuscript preparation, F - literature review, G - sourcing of funding

ABSTRACT

Background: The average lifespan is increasing worldwide, although the healthspan and quality of life is not.
Many older adults either have a chronic disease, excessive body mass, or do not follow the healthy lifestyle
recommendations as for nutrition and physical activity.

Aim of the study: This study aimed to assess the relationship between body composition among senior
women and health behaviors in the five domains of nutrition, body care, rest, safety and physical activity.

Material and methods: The study group consisted of 36 women attending fitness classes. The Positive
Health Behavior Questionnaire was used as the qualitative measurement and participant height, weight and
body composition were measured. Body Mass Index (BMI), Waist-to-Hip Ratio (WHR), Basal Metabolic Rate
(BMR) were calculated.

Results: Significant correlations (p<0.05) were found between attending organized physical activities and
higher muscle mass and higher BMR. Moreover, (a) sleeping at least six to seven hours at night correlated
with a lower BMI and lower body fat mass; (b) spending at least 20-30 minutes a day resting correlated with
lower visceral fat; (c) devoting at least 30 minutes daily to moderate or heavy physical exertion correlated
with lower body fat mass, percent of body fat and visceral adiposity.

Conclusions: The study shows strong relationships between physical activity, dietary patterns, rest, length
of sleep, BMI, adiposity and muscle mass of physically active senior women. The results suggest it is necessary
to actively promote and support older women in implementing healthy behaviors consistently in their life.
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BACKGROUND

The older adult population in Poland has been
steadily increasing in recent years. At the end of
2018, people aged 60 years and over accounted for
nearly 25% of the total population of Poland (9.5 mil-
lion), compared to 19.6% in 2010. According to the
Polish Central Statistical Office (GUS) forecast, the
number of people aged 60 years and more in 2030

will be 10.8 million, and in 2050 will be 13.7 million,
comprising 40% of the population [1]. People aged 60
and over rarely indicate good or very good health. In
2018, 1.9% of senior citizens considered their health
status as very good and 23.8% as good. Furthermore,
67.0% cited suffering from long-term health prob-
lems or chronic diseases [1]. Therefore, it is impor-
tant to put more attention to healthy ageing, func-
tional fitness and maintaining independence in older
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adults. Although there are many areas that influence
the health status of seniors, for example, access to
medical care, economic status, and social support,
in a long-term it is the everyday health behaviors
that may have the highest impact. Health behaviors
are defined as the reactive, habitual or purposeful
activities contributing in a significant relationship
with maintaining health or recovering [2]. One of
the ways to educate, integrate and activate seniors
in order to improve the quality of their life and in-
crease their participation in social life are the Third
Age Universities. In Poland, there were 640 Third
Age Universities in 2018 operating in all provinces
and attended by more than 113 000 seniors (1% of
senior population) [1].

This study targets senior women who already
attend fitness classes at the Third Age University
in Opole, Poland. Many studies indicates that
functional fitness is one of the most important fac-
tors influencing life satisfaction, a key element of
healthy living and healthy ageing [3]. Also, that
maintaining regular activities of moderate and high
intensity is an important factor for preserving func-
tional fitness.

AIM OF THE STUDY

The study aims to investigate the relationship
between health behaviors and body composition in
women over 60 years who regularly attend fitness
classes.

MATERIAL AND METHODS
Study design

The cross-sectional study was performed using
standardized questionnaire and Bioelectrical Imped-
ance methods. The study was carried out in April
2019.

Study population

A total of 36 women attending physical activity
classes for seniors at the University of the Third Age,
University of Opole (former Opole Medical School) in
Opole, Poland were included in the study. The inclu-
sion criteria were: 1) aged over 60 years; 2) no pres-
ence of contraindications to Bioelectrical Impedance
measures such as pacemaker and other electronic or
metal implants; 3) no diagnosis of chronic systemic
disease or metabolic disorders; 4) no swelling of the
lower limbs due to venous or lymphatic insufficiency;
5) informed written consent.

Ethical considerations

The research was approved by the Bioethics Com-
mittee of the Opole Medical School in Opole, Poland
(permission no. KB/1/2020) and the study con-
formed to the standards set by the Declaration of
Helsinki. All participants were briefed and provided
signed consent for the study’s purpose and methods.

Variables

For the purposes of statistical analysis, quanti-
tative and qualitative variables were distinguished.
The quantitative variables included: age, body height,
body weight, Body Mass Index (BMI), Waist-to-Hip
Ratio (WHR), Basal Metabolic Rate (BMR), skeletal
muscle mass (SMM), fat mass (FM), body fat (BF)
and visceral fat (VF). The qualitative variables includ-
ed: relative body weight within the normal range, and
overweight and obesity measures.

Data sources/measurement
Positive Health Behaviors Scale

Participants filled out the Positive Health Behaviors
Scale for adults questionnaire [4] which consists of 33
statements grouped into five areas: 1) nutrition, 2) body
care, 3) rest and behavior related to psychosocial health,
4) safety (e.g. avoiding risky behaviors), 5) physical ac-
tivity. The tool was developed by Woynarowska-Sotdan
and Weziak-Bialowolska [4] on the basis of the current
scale for youth [5] and women [6]. For each statement,
the respondent was to determine how often the behav-
ior was undertaken based on a four-point scale: always
or almost always (3 points), often (2 points), some-
times (1 point), never or almost never (0 points) [4].
The reliability of the full Positive Health Behavior Scale
and its subscales measured with the Cronbach’s a coef-
ficient ranged from 0.603 to 0.825 [4].

In addition to the scale, further factors were re-
corded by a group of statements about failing to un-
dertake behaviors that are hazardous to health such
as the occasional consumption of alcohol, limiting the
consumption of large amounts of alcohol, avoiding be-
ing around smokers, not smoking, risky drug behav-
iors. These statements were formulated in such a way
as to define the desired and pro-health behaviors.

Bioelectrical Impedance

The anthropometrical data of weight and body
composition were collected using Bioelectrical Im-
pedance analysis (BIA). Weight was taken with the
Look’In Body 120 scale and height was measured
with anthropometer with an accuracy of 0.1 cm. BMI,

www.medicalsciencepulse.com



Body composition and health behaviors among older women attending regular fitness classes...

WHR, BMR, SMM, FM, BF and VF were calculated
with Look’In Body 120 software.

Statistical Analysis

Descriptive statistics were calculated including
the mean (M), median (Me), standard deviation (SD),
minimum (min) and maximum (max) values. We de-
termined the prevalence of overweight and obesity,
as well as the prevalence of visceral fat content in per-
centages across various age groups. The relationships
between health behaviors and body composition
were measured using Spearman’s rank correlation.
Statistica version 13.1 (TIBCO Inc., Tulsa, USA) was
used for analyses. A critical level of p<0.05 was used
throughout the study.

RESULTS
Participants

The mean age of the participants was 69.07+5.01
years. Allwomen were physically active and participat-
ed in the Sportive classes for seniors offered by Opole
Medical School twice a week for 3 months. The average
height of the participants was 159.44+6.12 cm. The
average weight was 69.87+11.46 kg and average BMI
was 27.55+4.78 kg/m?. The average body composition
metrics of the participants were: SSM 24.44+2.96 kg,
FM 25.17+8.74 kg, BF 35.14+7.48%, VF 12.03+4.81,
WHR 0.94+0.06, and BMR 1335+106.45 kcal. The
mean values of age and body composition were
shown in Table 1.

Table 1. Descriptive statistics of age, height and body composition of participants.

Variables M SD Me Min Max Q1 Q3 CcVv
Age [years] 69.07 5.01 68.50 60.67 81.28 65.74 73.00 7.26
Height [cm] 159.44 6.12 159.50 148.00 175.00 155.00 163.00 3.84
Weight [kg] 69.87 11.46 69.55 52.80 99.00 61.70 77.75 16.40
BMI [kg/m’] 27.55 4.78 26.80 19.20 38.71 24.15 31.00 17.34
SMM [kg] 24.44 2.96 24.45 18.60 31.70 22.70 26.35 12.13
FM [kg] 25.17 8.74 24.05 8.30 43.40 18.30 31.40 34.74
BF [%] 35.14 7.48 35.10 15.40 50.60 30.35 41.00 21.29
VE 12.03 4.81 11.50 4.00 20.00 8.00 16.00 40.02
WHR 0.94 0.06 0.94 0.83 1.05 0.90 0.98 5.95
BMR [kcal] 1335 106.45 1342 1127 1607 1272 1402 7.97

M: mean, SD - standard deviation, Me: median, Min: minimum, Max: maximum, Q1: 1st quartile, Q3: 3rd quartile, CV - coefficient of variation.
BMI: Body Mass Index, SMM: skeletal muscle mass, FM: fat mass, BF:% of body fat, VF: visceral fat, WHR: Waist-to-Hip Ratio, BMR: Basal Metabolic

Rate.

BMI

The Body Mass Index (BMI) is one of the most pop-
ular tools for assessing the proper nutritional status
[7]. In the studied group only 33% (n=12) women had
their BMI within the normal range of 18.5-24.9 (WHO
guidelines), 39% (n=14) women were overweight and
28% (n=10) were classified obese. When the group was
divided into two age categories being younger seniors
aged 60 to 69 years and older seniors aged above 70
years, more than half of the younger seniors were clas

Table 2. BMI range by age category groups

sified as overweight (55%, n=12), while 57% (n=8) of
the older seniors had a BMI within the healthy range.
The BMI results are shown in Table 2.

Visceral fat

Body composition analysis showed that 44%
(n=16) of participants had visceral fat tissue within
the normal range. While 56% (n=20) were above
the normal range and therefore classified as having
visceral obesity. When divided into the two above

Table 3. Visceral fat tissue by age category groups

Age 60-69 | Age>70 Total
BMI range [kg/m?]
n % n % n % Age 60-69 Age >70 Total
Visceral fat
Normal (18.5-24.9) 4 18 8 57 12 33 n % n % n %
Overweight (25-29.9) 12 | 55 2 | 14 | 14 | 39 Normal (1-8.9) 7 32 9 64 16 44
Obesity (>30) 6 | 27 4|29 | 10 | 28 Over (>9) 15 68 5 36 20 56
Total (n) 22 14 36 Total (n) 22 14 36
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Table 4. Correlations between health behaviors and body composition of senior women.

. Age Body BMI BF BMR
years mass [kg g/m o cal
Variables k ke/m? SSM [kg] EM [kg] % Keal VE
Eating atleast three mealsaday | g, 0.051 0.024 0.174 -0.045 -0.129 0.168 -0.045
at similar times of the day
Drinking at least two glassesof | 0.339 -0.189 0.559* 0.628* | -0.184 0.576*
milk, kefir or yogurt every day
Going to the dentist and have 0.064 -0345 | -0.468* 0212 | -0.582* | -0.634* 0209 | -0.598*
checkups every six months
Sleeping at least six to seven -0.020 —0428 | -0.511* | -0.095 | -0.493* | -0.422 -0.085 | -0.490*
hours at night
Devoting at least 20-30 minutes | ;g -0.301 -0.441 0.105 -0.458 ~0.460 0109 | -0.481*
a day to relax
Devoting at least 30 minutes
CELE7 G GO LR D 0.104 ~0.246 -0.414 0329 | -0.539* | -0.649* 0336 | -0.557*
moderate or heavy physical
activity
Attending organized physical
activities or training at least 0.136 0.470* 0.591* 0.216 -0.009 0.583* 0.179
once a week

* Spearman’s rank correlation, p<0,05.

BMI: Body Mass Index, SMM: skeletal muscle mass, FM: fat mass, BF:% of body fat, BMR: Basal Metabolic Rate, VF: visceral fat.

mentioned age groups, 32% (n=7) of younger sen-
iors and 64% (n=9) of older seniors showed a normal
range of visceral fat. The visceral fat results are shown
in Table 3.

Results: correlations

Significant correlations were found between the
health behaviors from the questionnaire and anthro-
pometric data Firstly, in the area of nutrition behav-
iors, 69% of respondents indicated eating “always” or
“almost always” at least three meals per day at regu-
lar hours (question 1). This was positively correlated
with age indicating that the older respondents had
more regular eating patterns (0.58). To our surprise,
we found a positive correlation between a higher con-
sumption of milk or dairy products (question 5) and
higher mass of total body fat (0.56), percentage of fat
(0.63) and visceral fat (0.58).

Secondly, in the section of body care we found
correlations only between going to the dentist for
check-ups every 6 months (question 12), which was
indicated by 31% of respondents as “often” and 42%
as “always or almost always”, with lower a BMI score
(-0.47),lower mass of body fat (-0.58), lower percent-
age of fat (-0.63) and lower visceral fat tissue (-0.60).
Thirdly, in the area of rest and behavior related to psy-
chosocial health, a total of 72% of respondents indi-
cated sleeping at least six to seven hours every night
(17% “often”, 55% “always or almost always”) (ques-
tion 18), which correlated with a lower BMI score
(-0.51) and lower mass of fat (-0.49). Furthermore,
devoting at least 20-30 minutes daily to relaxation
activities was indicated by 36% as “often” and 33%

as “always or almost always”, which was correlated
with lower visceral fat (-0.48). Finally, in the area of
physical activity, 83% of respondents indicated the
answer “always or almost always” for participation
in organized physical activities at least once a week
(question 31). This activity correlated with a higher
muscle mass (0.59), a higher body weight (0.47) and
BMR (0.58) (Table 4). A total of 88% of the survey
women indicated devoting at least 30 minutes daily
to moderate or heavy physical exertion (question 30)
like power walking or working in garden (55% “often”,
33% “always or almost always”) which was correlated
with a lower fat mass (-0.54), percentage of fat mass
(-0.65) and lower visceral fat (-0.56).

Discussion
Key results

In assessing and predicting health, the measure-
ment of body composition especially muscle mass
and visceral fat is more important than calculating
BMI only. Regularly getting six to seven hours sleep
each night correlated with lower body fat and a lower
BMI score. Daily relaxation correlated with lower vis-
ceral fat. Regular dental check-ups correlated with
a lower BMI, lower body fat mass, lower percentage
of fat and lower visceral fat tissue. Attending physical
activity classes correlated with higher muscle mass.
Undertaking at least 30 minutes of daily moderate or
heavy physical exertion was correlated with a lower
body mass, lower percentage of total body fat and
lower visceral adiposity. Physical activity on a daily
basis either alone or in organized classes specifically
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for senior women appears very important in promot-
ing functional fitness.

Interpretation

Although calculating an individual’s BMI is a pop-
ular assessment tool there are many limitations of
this index for example, difficulty in measuring height
of seniors who cannot straighten up, or as excessive
body mass by the definition is bound to excessive fat
tissue people with a higher muscle mass might be
classified as overweight. In the studied group only
33% of the women had their BMI within the normal
range of 18.5-24.9 kg/m? as defined by the World
Health Organization (WHO) guidelines [7], 39%
of the women were overweight and 28% classed as
obese. No classifications of being underweight were
observed. Other surveys among people aged over 60
years old also confirm this trend. Also, it has previous
been found that almost 80% of seniors carried exces-
sive body mass and it is generally more difficult for
seniors to lose weight [8]. The risk of gaining weight
increases with age [9], this mainly concerns the in-
crease in fat mass and decrease of fat-free mass such
as skeletal muscle [10]. In women this is additionally
correlated with menopause and hormonal imbalance
[11]. Excessive body mass is particularly dangerous
in older age as it is associated with multiple condi-
tions including hypertension, hyperlipidemia, dia-
betes, sleep apnea, osteoarthritis, cancer, cognitive
dysfunction and increased risk of all-cause and car-
diovascular mortality [12,13].

When the studied group was divided into two age
categories being younger senior women (age 60-69)
and older senior women (age above 70), more than half
of younger women was classified with having obesity,
while 57% older women showed BMI within healthy
range. In the PolSenior project the percentage of obese
individuals and the median BMI decreased with age
across the entire cohort [14]. Studies show that peo-
ple living over 100 years mostly have their weight in
normal range or are even underweight (62% of Japa-
nese centenarians are underweight), while hardly any
cases of obesity were noted [15]. This results, might
indicate that people with lower BMI have longer life
expectancy. In contrast, some studies show a so called
“obesity paradox” where having BMI above healthy
range was correlated with a longer life expectancy
[16,17,18,19]. However, in these studies the obesity
was assessed only with BMI factor and not with de-
tailed body composition. The visceral fat and loss of
fat-free mass (muscle mass) might be more important
in determining the health risk associated with obes-
ity in older ages [20]. In our study, body composition
analysis showed that 44% of participants had visceral
fat tissue within the normal range (1-9), while 56%

were above the range and therefore classified with vis-
ceral obesity. When the cohort was divided into the
two age groups, the normal range of visceral fat was
shown in only 32% of the younger seniors, and 64%
of older senior women. This result may indicate, that
most younger women despite having higher BMI also
have higher amounts of visceral fat which may put
them in the risk of metabolic diseases.

Next, we analyzed the correlations of the anthro-
pometric data with answers from the Positive Health
Behaviors Scale. In the Nutrition section (1) respond-
ents were asked to answer questions about frequency
of their meals per day inclusive of eating habits such
as consistent breakfast times, fruits, vegetables, fer-
mented milk products, restricting sweets, animal fats
and snacking between meals. Most of the respond-
ents provided answers that are in line with the gener-
al guidelines on healthy eating [21,22]. In our study,
a statistical significance was found between age and
regularity of eating at least three meals per day. For
older women, the daily routine might become more
rigid due to less duties, work retirement and greater
freedom to adjusting it to one’s own needs and pref-
erences. Regular eating of atleast three meals per day
has been associated with better weight management,
healthier lifestyle in general and lower risk of cardi-
ometabolic diseases [23]. To our surprise we found
a positive correlation between higher consumptions
of fermented milk products (yogurt, kefir) and higher
mass of total fat tissue, percent of body fat and levels
of visceral fat. It is generally recommended to con-
sume at least two glasses of fermented milk products
per day, as a source of easy to digest wholesome pro-
teins, lactic fermentation bacteria (probiotics) and
their metabolites (lactic acid, short chain fatty acids,
biocides, etc.) that stimulate the immune system,
strengthen the intestinal barrier and nourish entero-
cytes. Consumption of fermented foods was associ-
ated with a reduced risk of metabolic syndrome, car-
diovascular diseases, type 2 diabetes, hypertension
as well as improved weight management [24,25]. We
can speculate about the quality of milk products con-
sumed by participants in our study (e.g. yogurt with
added sugar, fruits or whole milk powder), where the
probiotic bacteria are no longer alive and the added
sugar exceeds daily limits which may lead to weight
gain. Moreover, some studies indicate that milk prod-
ucts may increase the fasting plasma glucose and in-
sulin concentration, and therefore promote insulin
resistance, overweight and visceral obesity [26,27].
However, these results were observed with all dairy
products like cheese, milk, products enriched with
milk powder or whey proteins concentrate, but not
with fermented milk products. There is a possibility
that respondents in our study misunderstood the
question and indicated the frequency not only of fer-
mented milk but of all dairy product types..
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In the body care section (2), respondents esti-
mated the frequency of taking regular care of their
teeth, measuring blood pressure, performing breast
self-examination, going to medical check-ups, dress-
ing according to the weather (avoiding overheating
or hypothermia), and avoiding excessive exposure
to sunlight. In this section a significant correlation
was found only between going to the dentist and for
check-ups every 6 months, which was indicated by
73% of respondents together as “often” and “always
or almost always”, with a lower BMI, lower mass of
body fat, lower percentage of fat and lower visceral
fat tissue. Taking regular care of one’s teeth may be
an indicator of greater health awareness in general
that can cover other healthy behaviors such as bet-
ter nutrition and higher physical activity. Moreover,
in Poland most of the dental offices are available in
private sector, therefore respondents who can afford
regular visits may also have a higher economic status
which ensures a higher standard of living and access
to quality services [28,29].

The third section of the questionnaire concerned
the behavior related to psychosocial health includ-
ing, regularity of falling asleep, sleeping at least six to
seven hours a night, spending at least 20-30 minutes
a day relaxing (e.g. relaxation exercises, engaging
with ones hobby), good coping strategies for stress,
positive thinking about oneself and the world, asking
other people for help in difficult situations, spend-
ing time with friends at least once a month. In total,
72% of respondents indicated sleeping at least six to
seven hours every night (17% “often”, 55% “always
or almost always”), which correlated with a lower
BMI and lower mass of body fat. Devoting at least
20-30 minutes daily to relaxation was indicated by
a total of 79% of respondents (“often” and “always”)
and correlated with lower level of visceral fat. Several
studies show that regular and adequate amounts of
sleep affects the circadian rhythm, the levels of many
hormones, e.g. those related to energy management
(expenditure or storage), calories intake (satiety or
hunger), cognitive functions, regeneration and gen-
eral well-being [30,31,32]. Additionally, daily relaxa-
tion may help release the tension, maintain peace
and tranquility which affects the life-satisfaction and
also keeps the stress hormones, especially cortisol, in
homeostasis. Disturbed plasma cortisol concentra-
tions (too low in the mornings and too high in the
evenings) and chronic hypercortisolemia is correlat-
ed with hyperglycemia, hyperlipidemia, higher risk of
insulin resistance, metabolic syndrome and visceral
obesity [33].

In the section of safety behaviors the questions
referred to daily activities such as fastening seat
belts, using a helmet while cycling, obedience to traf-
fic rules, safety rules while spending time by the wa-
ter and while using electrical appliances, chemicals

and machines. In this section we found no statisti-
cally significant correlations between behaviors pat-
terns, body mass and body composition.

The fifth section referred to physical activity.
Respondents answered how much time they spend
watching TV, if they are devoting at least 30 minutes
every day to activities related to moderate or intense
physical activity (e.g. jogging, power walking, playing
sports, gardening or farm work), attending organized
physical activities or training at least once a week and
if they try to increase the amount of exercise and
physical effort in everyday life (e.g. walking on foot
instead of going by car, bus or tram, climbing the
stairs instead of using the elevator). We found statis-
tically significant correlations in two aspects, firstly,
regular participation in organized physical activities
or training at least once a week indicated by 83% of re-
spondents was correlated with having higher muscle
mass and a higher body weight. Secondly, devoting at
least 30 minutes daily to moderate or heavy physical
exertion, indicated by 88% of the respondents, was
correlated with a lower body mass, lower percentage
of total body fat and lower visceral adiposity. For the
women in our study who participated in the fitness
classes, 33% of women had BMIin normal range, 39%
were classed as overweight and 28% were classed as
obese. It is worth noting that physical activity classes
are attended by people who are already fit and lean
(as a mean of prophylaxis) as well as by people with
excessive body mass who need to lose weight. Similar
results were shown in previous research [34].

Generally, with age the total body mass and fat
tissue increases, while the fat-free or muscle mass de-
creases (sarcopenia) and the muscles becomes weaker
(dynapenia). This may lead to the gradual abandon-
ment of physical activity in general, higher fall and
fracture risk, frailty syndrome and eventually loss of
functional fitness. These factors may lead to immobil-
ity and dependence on others in satisfying basic life
needs [3,35,36]. Therefore, it is crucial for seniors to
put more attention to daily physical activity. Research
conducted among the older community shows that
even a small effort, like a regular walk, can be benefi-
cial for the cardiovascular system, reducing the risk
of cardiac mortality [37]. Fitness classes dedicated to
seniors and led by professional coaches may be highly
beneficial as well. Most senior women suffer from
osteopenia and osteoporosis, therefore the exercises
should focus on strengthening deep muscles, stretch-
ing and coordination to relieve bones and joints, thus
reducing the risk of falls and bone fractures. Due to
the weak muscles of the pelvic floor in most women
the training should exclude jumps and other strenu-
ous exercises. The trainer should also pay attention
to the correct technique of the exercises, their pace
and number of repetitions, which are adjusted to the
age and abilities of the individual. Strengthening the
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muscles does require more intense exercises though
than just walking. Especially progressive resistance
exercise training [38,39] high intensity training [40]
or power training [41] have high impact on optimiz-
ing body composition, increasing muscle strength
and mass, and functional capacity in older adults.
Therefore, having benefits such as slowing down and
even reversing the structural and functional losses in
the skeletal system, reducing falls and fracture risk
[42]. The advantages and importance of maintaining
physical fitness by seniors is evident however stud-
ies by Dziedzic [43] show that in Poland only 31% of
respondents claimed to perform physical activity at
least three times per week and only 34% are active
for 30 minutes or longer at each time. According to
social surveys [1], only 25% of seniors participated
in regular fitness classes and physical recreation. Ac-
cording to the results of the PolSenior project, 49.2%
of people aged over 65 do not engage in any physical
activity and this number increases with age [44]. In
the opinion of seniors, the common reasons for not
participating in sports activities or recreation were
age, poor health status and contraindications sug-
gested by their doctor [1].

Strengths and Limitations

In light of the current demographic shift towards
anincreasing number of older adults worldwide, there
is a need for improved health monitoring. Measuring
body composition can be an important tool in assess-
ing visceral fat levels and the risk of obesity and mus-
cle mass, which may indicate sarcopenia levels.

The limitations of the current study include a re-
cruitment procedure that may influence the results
due to the homogeneity of the selected population
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early detection of unhealthy changes and assessing
the effectiveness of physical therapies.

CONCLUSIONS

The area of the body composition and health be-
haviors of senior woman requires further research
considering a more in-depth analysis inclusive of
critical factors such as marital status, living with
someone / alone, education, place of residence.
Physical activity on daily basis either alone or in or-
ganized classes that are dedicated to seniors appears
important for maintaining functional fitness and
mobility.

4. Woynarowska-Sotdan M, Weziak-Biatowolska D. Analiza psy-
chometryczna Skali Pozytywnych Zachowan Zdrowotnych
dla dorostych. Probl Hig Epidemiol 2012; 93(2): 369-376. (In
Polish).

5. Woynarowska-Soldan M, Hildt-Ciupinska K, Weziak D.
Skala Pozytywnych Zachowan Zdrowotnych dla mlodziezy.
Wstepna analiza psychometryczna. Med Wieku Rozwoj 2008;
12, 2(1): 577-588. (In Polish).

6. Hildt-Ciupinska K. Skala Pozytywnych Zachowan Zdrowot-
nych dla kobiet. Probl Hig Epidemiol 2009; 90(2): 185-190.
(In Polish).

7. Weir CB, Jan A. BMI Classification Percentile and Cut Off
Points. 2020 Jul 10. In: StatPearls. Treasure Island (FL): Stat-
Pearls Publishing; 2020 Jan-. PMID: 31082114. [online] [cit.
13.07.2020]. Available from URL: https://pubmed.ncbi.nlm.
nih.gov/31082114/.

Medical Science Pulse 2021 (15) 1

47



48

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

AGATA MROCZEK, IWONA DOBROWOLSKA, MAGDALENA GOLACHOWSKA

Rézanska D, Wyka J, Biernat J. Stan odzywienia ludzi star-
szych mieszkajacych w matym miescie — Twardogorze. Probl
Hig Epidemiol 2013; 94(3): 503-508. (In Polish).
Jezewska-Zychowicz M, Gebski J, Plichta M, Guzek D,
Kosicka-Gebska M. Diet-related factors, physical activity, and
weight status in Polish adults. Nutrients 2019;11(10):2532.
Published online 2019 Oct 21. DOI: 10.3390/nu11102532.
Gill LE, Bartels SJ, Batsis JA. Weight management in older
adults. Curr Obes Rep 2015;4(3):379-388. DOI: 10.1007/
513679-015-0161-z

Jung SY, Vitolins MZ, Fenton J, Frazier-Wood AC, Hursting
SD, Chang S. Risk profiles for weight gain among postmeno-
pausal women: a classification and regression tree analysis
approach. PLoS ONE 2015;10:e0121430. DOI: 10.1371/jour-
nal.pone.0121430.

Ryan AS. Exercise in aging: its important role in mortality,
obesity and insulin resistance. Aging Health. 2010;6(5): 551-
563. DOI: 10.2217/ahe.10.46.

Borrell LN, Samuel L. Body mass index categories and mor-
tality risk in US adults: the effect of overweight and obesity
on advancing death. Am J Public Health 2014;104:512-519.
Puzianowska-Kuznicka M, Kurylowicz A, Walkiewicz D,
Borkowska J, Owczarz M, Olszanecka-Glinianowicz M, et al.
Obesity paradox in caucasian seniors: results of the polsenior
study. J Natur Health Aging 2019;23(9):796-804.
Santos-Lozano A, Pareja-Galeano H, Fuku N, Hirose N,
Emanuele E, Lucia A, et al. Implications of obesity in ex-
ceptional longevity. Ann Transl Med 2016;4(20):416.
DOI: 10.21037/atm.2016.10.35.

Abhyankar S, Leishear K, Callaghan FM, Demner-Fush-
man D, McDonald CJ. Lower short- and long-term mortal-
ity associated with overweight and obesity in a large co-
hort study of adult intensive care unit patients. Crit Care
2012;18;16(6):R235. DOI: 10.1186/cc11903.

Andersen KK, Olsen TS. The obesity paradox in stroke: lower
mortality and lower risk of readmission for recurrent stroke
in obese stroke patients. Int J Stroke 2015;10:99-104.
Bucholz EM, Beckman AL, Krumholz HA, Krumholz HM.
Excess weight and life expectancy after acute myocardial
infarction: The obesity paradox reexamined. Am Heart J
2016;172:173-181.

Flegal KM, Kit BK, Orpana H, Graubard BI. Association of all-
cause mortality with overweight and obesity using standard
body mass index categories: a systematic review and meta-
analysis. JAMA 2013;309:71-82.

Bosello O, Vanzo A. Obesity paradox and aging. Eat Weight
Disord 2019;21. DOI: 10.1007/s40519-019-00815-4. Online
ahead of print.

WHO health and nutrition guidelines
12.06.2020]. Available from URL: https://www.who.int/
publications/m/item/healthy-diet-factsheet394.

[online] [cit.

Instytut Zywnosci i Zywienia, Narodowe Centrum Edukacji
Zywieniowej [IZZ nutrition guidelines - Polish Food And Nu-
trition Institute, National Center for Nutritional Education]
[online] [cit. 12.06.2020]. Available from URL: http://www.

izz.waw.pl/zasady-prawidowego-ywienia.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

St-Onge MP, Ard J, Baskin ML, Chiuve SE, Johnson HM,

Kris-Etherton P, et al. Meal timing and frequency.

Implications for cardiovascular disease prevention: A
scientific statement from the American Heart Associa-
tion. Circulation 2017;28;135(9):e96-e121. DOI: 10.1161/
CIR.0000000000000476.Epub 2017 Jan 30.

Kok CR, Hutkins R. Yogurt and other fermented foods as
sources of health-promoting bacteria. Nutr Rev 2018;1,76
(Suppl 1):4-15. DOI: 10.1093/nutrit/nuy056.

Lau E, Neves JS, Ferreira-Magalhies M, Carvalho D, Frei-
tas P. Probiotic ingestion, obesity, and metabolic-related
disorders: results from NHANES, 1999-2014 Nutrients
2019;28;11(7):1482. DOI: 10.3390/nu11071482.

O’Connor S, Turcotte AF, Gagnon C, Rudkowska I. Increased
dairy product intake modifies plasma glucose concentra-
tions and glycated hemoglobin: a systematic review and
meta-analysis of randomized controlled trials. Adv Nutr
2019;1;10(2):262-279. DOI: 10.1093/advances/nmy074.
Tucker LA, Erickson A, Le Cheminant JD, Bailey BW.
Dairy consumption and insulin resistance: the role of
body fat, physical activity, and energy intake. J Diabetes
Res 2015;2015:206959. DOI: 10.1155/2015/206959. Epub
2015 Jan 29.

Kadtane SS, Bhaskar DJ, Agali Ch, Punia H, Gupta V, Batra M,
et al. Periodontal health status of different socio-economic
groups in Out-Patient Department of TMDC & RC, Morada-
bad. India J Clin Diagn Res 2014;8(7):ZC61-4. DOI: 10.7860/
JCDR/2014/8565.4624.

Newton S, Braithwaite D, Akinyemiju TF. Socio-economic sta-
tus over the life course and obesity: systematic review and
meta-analysis. PLoS One 2017;16,12(5):e0177151. DOI:
10.1371/journal.pone.0177151. eCollection 2017.

Calvin AD, Carter RE, Adachi T, Macedo PG, Albuquerque FN,
van der Walt C, et al. Effects of experimental sleep restric-
tion on caloric intake and activity energy expenditure. Chest
2013;144(1):79-86. DOL: 10.1378/chest.12-2829.

Dashti HS, Scheer FA, Jacques PF, Lamon-Fava S, Ordovés
JM. Short sleep duration and dietary intake: epidemiologic
evidence, mechanisms, and health implications. Adv Nutr
2015;6(6):648-59.

McHill AW, Phillips AJK, Czeisler CA, Keating L, Yee K,
Barger LK, et al. Later circadian timing of food intake
is associated with increased body fat. Am J Clin Nutr
2017;106(5):1213-1209.

Geiker NRW, Astrup A, Hjorth ME, Sjédin A, Pijls L, Rob
Markus C. Does stress influence sleep patterns, food intake,
weight gain, abdominal obesity and weight loss interventions
and vice versa? Obes Rev 2018;19(1):81-97. DOI: 10.1111/
0br.12603. Epub 2017 Aug 28.

Vagetti GC, de Oliveira V, Silva MP, Pacifico AB, Costa TRA,
de Campos W. Association of body mass index with the
functional fitness of elderly women attending a physical ac-
tivity program. Rev Bras Geriatr Gerontol 2017;20(2). DOI:
10.1590/1981-22562017020.160160.

Soll A, Szwamel K, Bujnowska-Fedak MM, Kurpas D. Frailty
syndrome in community care: tips for patients and caregiv-
ers. Med Sci Pulse 2017;11(1): 31-36.

www.medicalsciencepulse.com



36.

37.

38.

39.

40.

Body composition and health behaviors among older women attending regular fitness classes...

Rezus E, Burlui A, Cardoneanu A, Rezus C, Codreanu C,
Parvu M, et al. Inactivity and skeletal muscle metabolism:
a vicious cycle in old age. Int J Mol Sci 2020;21:592. DOI:
10.3390/ijms21020592.

Wisloff U. Stoylen A, Loennechen J, Bruvold M, Rognmo @,
Haram PM, et al. Superior cardiovascular effect of aero-
bic interval training versus moderate continuous training
in heart failure patients: a randomized study. Circulation
2007;115(24):3086-94.

Law TD, Clark LA, Clark BC. Resistance exercise to prevent and
manage sarcopenia and dynapenia. Ann Rev Gerontol Geriatr
2016;36(1):205-228. DOI: 10.1891/0198-8794.36.205.

Papa EV, Dong X, Hassan M. Resistance training for activity
limitations in older adults with skeletal muscle function defi-
cits: A systematic review. Clin Interv Aging 2017;13(12):955-
961. DOI: 10.2147/CIA.S104674. eCollection 2017.

Todde F, Melis F, Mura R, Pau M, Fois F, Magnani S, et al.
A 12-Week Vigorous Exercise Protocol in a healthy group of

persons over 65: study of physical function by means of the

41.

42.

43.

44.

Senior Fitness Test. Biomed Res Int 2016;2016:7639842.
DOI:10.1155/2016/7639842.

Pinho JP, Forner-Cordero A, Rodrigues Pereira RM. A high-
intensity exercise intervention improves older women lum-
bar spine and distal tibia bone microstructure and func-
tion: a 20-week randomized controlled trial. IEEE J Transl
Eng Health Med 2020;8:2100108. Published 2020;3. DOI:
10.1109/JTEHM.2019.2963189

Scott D, Daly RM, Sanders KM, Ebeling PR. Fall and frac-
ture risk in sarcopenia and dynapenia with and without
obesity: the role of lifestyle interventions. Curr Osteoporos
Rep 2015;13(4):235-44. DOI: 10.1007/511914-015-0274-z.
Dziedzic B, Sienkiewicz Z, Imiela J. Analysis of selected health
behaviors of people over 65 years of age with diagnosed coro-
nary heart disease. Gerontol Pol 2015;3:47-55.
Mossakowska M, Wiecek A, Bltedowski P. Aspekty medyczne,
psychologiczne, socjologiczne i ekonomiczne starzenia sie
ludzi w Polsce. Poznan: Termedia Medical Publishing House;

2012. (In Polish).

Word count: 4054 « Tables: 4

» Figures: 0

« References: 44

Sources of funding:
The research was funded by the authors.

Conflicts of interests:

The authors report that there were no conflicts of interest.

Cite this article as:
Mroczek A, Dobrowolska I, Golachowska M.

Body composition and health behaviors among older women attending regular fitness classes: a pilot study.
Med Sci Pulse 2021; 15(1): 41-9. DOI: 10.5604/01.3001.0014.8294.

Correspondence address:

Magdalena Golachowska, PhD

Institute of Health Sciences

University of Opole, Collegium Salutis Humanae
Katowicka 68 Street

45-060 Opole, Poland

E-mail: m.golachowska@gmail.com

Received: 16.12.2020
Reviewed: 21.01.2021
Accepted: 24.01.2021

Medical Science Pulse 2021 (15) 1

49



