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Aim. The aim of the study was to show the dominant types of physical activity and their causes in patients with metabolic
syndrome undertaking regular and sporadic physical activity, as well as to determine whether their sporting activities are related

to the sense of efficacy and life satisfaction.

Materials and methods. Forty-one women diagnosed with metabolic syndrome were tested, 20 regularly (on average, 6.48
hours a week allocated to sports) and 21 sporadically practicing sports (the average number of hours devoted to physical activity
in this group is 1.25). The author’s “Active Lifestyle”, SWLS Satisfaction with Life Scale and the GSES Generalised Self Efficacy

Scale in Juczynski’s adaptation were used.

Results. Patients with metabolic syndrome undertake physical activity, mainly on their own initiative, to improve their health.
In this group, walking and aerobics were the most popular. The respondents were characterized by an average sense of efficacy.
The level of life satisfaction is higher in the group of subjects regularly practicing sports. Regularly performing sport is accompa-
nied by patients with metabolic syndrome having greater satisfaction with ( = 0.311*, p = 0.047).

Conclusions. Regular physical activity of patients with metabolic syndrome is associated with life satisfaction. Therefore,
physical activity should be clearly promoted in obese patients (patients) with metabolic disorders.

Introduction

Obesity is defined as excess fat accumulation result-
ing in a risk to health. The main cause of overweightness
and obesity is a positive energy balance. Consumption
exceeds energy expenditure over a longer period of time,
and consequently, body mass increases with accumula-
tion of subcutaneous and visceral fat. Obesity is com-
plex. It consists of genetic factors, diet and lifestyle. Ac-
cording to data from WHO, in 2006, 1.6 billion people in
the world were overweight and 400 million were obese.
It is a forecast that by 2015, the number of overweight
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and obese individuals will double [1]. Obesity contrib-
utes to the occurrence of cardiovascular diseases [2],
type 2 diabetes [3], hypertension, dyslipidaemia, liver
diseases [4] and cancer [5, 6]. Obesity leads to adipose
tissue dysfunction, insulin and leptin resistance. There is
an excess of free fatty acids and pro-inflammatory adi-
pokines in systemic circulation. Long-term obesity re-
sults in lipotoxicity, chronic inflammation, hypertension,
atherosclerosis and cardiovascular diseases [7]. Each
of the metabolic syndrome factors initiates other ones,
multiplying the risk of morbidity and mortality. The lead-
ing risk factors for cardiovascular disease are abdominal
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obesity, dyslipidaemia, hyperglycaemia and hyperten-
sion [8]. People with metabolic syndrome have a 3- to
4-fold higher risk of developing type 2 diabetes [9] and
a 2- to 3-fold higher risk of cardiovascular morbidity and
mortality [10, 11].

To determine the metabolic syndrome, at least three
of the following criteria must be met: increased waist
circumference - in the European population: >80 cm in
women, and =94 cm in men; triglyceride concentration
>150 mg/ dI (1.7 mmol/l) or treatment of hypertriglyc-
eridemia; HDL C <50 mg/dL (1.3 mmol /L) - in women,
and <40 mg/dL (1.0 mmol/L) - in men, or treatment
of this lipid disorder; systolic blood pressure >130 mm
Hg or diastolic blood pressure >85 mm Hg, or treatment
of previously diagnosed hypertension; fasting plasma
glucose >100 mg/dl (5.6 mmol/l) or pharmacological
treatment of type 2 diabetes; abdominal obesity WC for
women> 80 cm WC.

New universal criteria for the recognition of metabol-
ic syndrome were proposed in 2005 by experts from the
International Diabetes Federation (IDF) [12]. The listed
organisations agree that the main components of the
metabolic syndrome are obesity, insulin resistance, dys-
lipidaemia and hypertension. The term metabolic syn-
drome (MS) defines the coexistence of related metabolic
risk factors conducive to the development of atheroscle-
rotic cardiovascular disease and type 2 diabetes [13].

Taking the negative consequences of metabolic syn-
drome on the functioning of the body into account, the
introduction of preventive measures seems to be key.
Thus, the role of undertaking physical activity by per-
sons suffering from metabolic syndrome is indisputable.
Body composition and physical fitness are beneficial.
They cause positive psychological effects by increasing
quality of life, reducing the risk of cardiovascular disease
(which is very likely to occur in the case of low physi-
cal activity), metabolism, and helping maintain energy
balance [14]. According to Nazar [14], in middle-aged
women metabolic syndrome, it was observed that mod-
erate (but regular) physical effort for 6 months, caused
a reduction in waist circumference, a decrease in blood
pressure and beneficial changes in the structure and
function of the heart. In other studies, it has been shown
that regularly-training individuals have a reduced fast-
ing blood insulin level, low density lipoprotein (LDL) and
some markers of inflammation, as well as blood pres-
sure and reduced blood pressure [14]. Frequent physi-
cal activity also improves coordination and, importantly,
has a positive effect on patients’ mood; reducing the
level of anxiety while increasing the level of self-esteem.
As shown by Hen et al. [15], regular physical activity
causes beneficial modifications of lipid metabolism pa-
rameter profiles, which leads to a decrease in the waist
circumference of people with metabolic syndrome, also
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reducing the severity of chronic low inflammation activ-
ity, ALT and AST activity, therefore, positively affecting
liver function.

Purpose of research

The aim of the study was to demonstrate relation-
ships between physical activity and selected psycho-
logical features such as sense of effectiveness and life
satisfaction in patients with metabolic syndrome.

The following detailed research questions were posed:
1. What are the dominant forms of physical activity in

the studied patients with metabolic syndrome?

2. What was the decisive factor for undertaking physi-
cal activity by the studied women with metabolic
syndrome?

3. Are there differences in sense of effectiveness
among women with metabolic syndrome, regularly
and sporadically undertaking physical activity?

4. Are there differences in the level of life satisfaction
among women with metabolic syndrome, regularly
and sporadically undertaking physical activity?

Materials and methods

Forty-one women diagnosed with metabolic syn-
drome were examined. Obese patients with metabolic
syndrome confirmed by laboratory and clinical tests
were selected for the study. The subjects were Krakow
residents. Twenty of them declared that they regularly en-
gaged in physical activity, and twenty-one stated lack of
or sporadic physical activity. Persons qualified for the re-
search provided answers regarding their physical activity.

On this basis, two groups were distinguished. There-
fore, the selection for study groups was deliberate [16].
The average age of the women who did not practice any
sports or practiced them sporadically was 35.15 years.
Differentiation was observed within the group by age
— standard deviation (SD)=9.28. The average number
of hours allocated to physical activity in this group per
week was 1.25 hours (SD=0.96). For the group declar-
ing physical activity, the average age of the subjects
was 36.62 years. The group was diverse in this respect
- SD=12.11. The women from this group devoted an
average of 6.48 hours per week to physical activity
(SD=3.5).

The “Active Lifestyle” survey designed by the authors
was used, which allowed to determine how often, in
what form and for what reasons the subjects undertook
physical activity; The Satisfaction with Life Scale (SWLS)
is a useful tool designed to measure life satisfaction,
with regard to his/her current life and the Generalised
Self-Efficacy Scale in Juczynski’s adaptation [17]. This
scale “measures the strength of an individual’s general
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belief in the effectiveness of dealing with difficult situa-
tions and obstacles” [17, p. 97].

Statistical analysis was performed using the STATIS-
TICA version 13 statistical package. Using the Shapiro-
Wilk test, it was examined whether the distribution of
results of the examined variables were close to normal
distribution. The obtained results indicated that the dis-
tributions of the examined variables in the groups did not
differ significantly from normal distribution, therefore,
a decision was made to use the following parametric
tests: Student’s t-test for dependent variables, Pearson’s
r correlation coefficient test.

Results

As it can be seen in Table 1 presented below, among
the studied patients with metabolic syndrome, the most
common form of physical activity was walking (48.78%)
and “aerobics”, understood here as organised group
classes at fitness clubs (36.58%). Regularly exercising
women prefer aerobics (52.38%), the gym (42.86%)
and walking (33.33%) and “other undefined activities”

(33.33%). People who engage in physical activity sporadi-
cally, primarily walk (60%). Going to the gym or swimming
was undertaken by 25% of people from this group.

Statistical differences were found for two types of
physical activity: aerobics (Test T = 0.03 at p = 0.05)
and walking (Test T = 0.04 at p = 0.05). Other types of
activity did not differentiate the subjects from neither of
the groups.

Analysing the reason for taking up physical activity
by the studied patients (Table 2), it can be stated that
the majority of women (68.29%) exercise for health rea-
sons. Physical activity “for health” is the dominant mo-
tive for both exercising sporadically and regularly (in this
group, caring for appearance thanks to regular move-
ment is also important - 52.38%).

When asked about the source of motivation to under-
take physical activity by the studied patients, it is clear
that they train mainly on their own initiative (73.17%).
Their “own desire” to participate in various forms of
physical activity was the reason for 80.98% of those
exercising regularly and for 65% of those exercising
sporadically. It is worth noting that among women who

Table 1. Sport disciplines performed by patients with metabolic syndrome (%)

Sports discipline

Aerobics Walking  Swim- Skiing Tennis Gym Roller- Cycling Other
ming blading
Regularly exercising 52.38 33.33 19.05 14.28 9.52 42.86 19.05 28.57 33.33
Sporadlca'lly or not 20 65 25 0 25 15 10 0
exercising
Total 36.58 48.78 21.95 9.76 4.88 34.15 17.07 19.51 17.07
Table 2. Reasons for undertaking physical activity by patients with metabolic syndrome (%)
Reason for undertaking physical activity
Appearance Health Fashion Other
Regularly exercising 5238 76.19 0 98.57
Sporadically or not exercising 15 60 5 10
Total 34.15 68.29 2.43 19.51
Table 3. Source of motivation for undertaking physical activity by patients with metabolic syndrome (%)
Who encouraged me to
undertake physical activity
Own desire Friend Media I have l3een pre_lcticing sport Other
since childhood
Regularly exercising 80.95 19.05 0 23.81 4.76
Sporadically or not exercising 65 15 5 0 0
Total 73.17 17.07 2.43 12.19 2.43
Journal of Kinesiology and Exercise Sciences 47
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regularly practice sports, as much as 23.81% have been
associated with it since childhood (this can be seen in
Table 3). The latter reason differentiates subjects in both
groups (T test = 0.03 atp = 0.01).

The results of analysis carried out using the Stu-
dent’s f test (Table 4) did not show statistically signifi-
cant differences between women practicing sport and
those non-practicing (p> 0.05) in terms of self-efficacy
and satisfaction with life.

It is worth noting, however, that in relation to norms,
results in terms of self-efficacy for both women under-
taking physical activity regularly and sporadically, are
at the upper limit of the average result (7 stens) [17].
However, the average result in the area of life satisfaction
for women not undertaking physical activity is 4 stens -
this means a low level of satisfaction. On the other hand,
women practicing sport are characterized by an average
level of life satisfaction (5 stens) [17].

The results of Pearson’s r test showed statistically
significant, positive, average correlations between the
number of hours spent on training during the week and
life satisfaction (Table 5). This means that people who
spend more time on physical activity, derive more sat-
isfaction from life. This is confirmed by the analysis of
the mean, higher values regarding this variable for life

Table 4. Descriptive statistics and results of the Student’s t-test
and not practicing sports

satisfaction in the exercisers (mean=22.52) compared
to those who did not undertake exercise (mean=20.5).
There were no significant correlations between the re-
maining variables (p>0.05).

Discussion

The research allowed to answer the posed research
questions. First of all, it turned out that both patients
with metabolic syndrome undertaking physical activity
regularly and sporadically exercise primarily for health-
related reasons. Subjects regularly exercising also em-
phasised the impact of movement on physical appear-
ance. People with obesity often consume low-calorie
nutritional products. The consequence of using this type
of diet is to reduce the amount of fat in the body [14].
Another result is the loss of lean body mass - mainly
muscle. As a result of muscle-wasting, quality of life
deteriorates, therefore, it seems extremely important to
undertake physical activity while using low-calorie diets
in patients with obesity (and metabolic syndrome) [14].
Physical activity is a form of physical rehabilitation in pa-
tients with metabolic syndrome, which improves insulin
resistance and metabolic control. It also improves lipid
profile [18],causes weight reduction, and thus, counter-

- age, sense of self-efficacy and life satisfaction for people practicing

Group
Student’s t-test
Not practicing sport Practicing sport
mean SD mean SD t p
Age 35.15 9.28 36.62 1211 -0.434 0.666
Generalised Self-Efficacy (GSES) 31.00 4.98 31.52 3.63 -0.386 0.702
Satisfaction with Life (SWLS) 20.50 5.39 22.52 4.95 -1.254 0.217

Table 5. Results of the Pearson'’s r correlation coefficient test - age, sense of self-efficacy and satisfaction with the number of hours

devoted to physical activity per week

Generalised Self-

Satisfaction with Number of hours

Age -Efficacy (GSES) Life (SWLS) per week

Age r 1 -0.005 -0.214 -0.082

p 0.974 0.159 0.612

Generalised Self-Efficacy r -0.005 1 0.262 0.026

(GSES) p 0.974 0.083 0.870

Satisfaction with Life r -0.214 0.262 ! 0311

(SWLS) p 0.159 0.083 0.047

Number of hours devoted to r -0.082 0.026 0.311° 1
training per week p 0.612 0.870 0.047
“ Correlation significant at the level of 0.05 (two-way).
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acts the cardiovascular complications of diabetes. It also
has a positive effect on muscle flexibility and strength
[19]. Therefore, it is an important source of prevention
and therapy for obesity [20]. Similar benefits from un-
dertaking physical activity by both people with metabolic
syndrome and those healthy were observed in Brazilian
studies by Ciolac and Guimaraes [21].

The studied women preferred walking, aerobics,
the gym or swimming pool, i.e. forms of activity widely
available in a metropolitan environment, where there are
plenty of places for walks, fitness clubs and swimming
pools. Patients rarely playing sports, definitely most fre-
quently walk. There are certainly benefits from this form
of activity, but it seems that organised classes under the
guidance of a professional instructor, probably more
regular ones, would be most recommended. Accord-
ing to Yang [22], referring to studies among people with
metabolic syndrome in Korea, it is recommended to un-
dertake moderate aerobic physical activity for more than
30 minutes at least 5 or more days a week to treat or pre-
vent metabolic syndrome (in the case of healthy people).
However, the type of physical activity and its intensity
must be individually tailored to the patient’s needs [23].

What is beneficial, however, is that most of the sub-
jects exercise (regularly or sporadically) on their own ac-
cord, guided by internal motivation. The surveyed people
who played sports in their childhood are still physically
active despite their metabolic syndrome.

Analysing the correlations between self-efficacy and
undertaking physical activity, no statistically significant
differences were found between regular and sporadic
exercisers. However, the surveyed women were charac-

References:

terized by an average (and upper range) level of sense of
efficacy. In research, it is shown that there is a relation-
ship between self-efficacy and undertaking pro-health
behaviours by people with metabolic syndrome [24].
Very interesting relationships were observed in terms
of satisfaction with life in the subjects exercising regu-
larly and irregularly. The occurrence of metabolic syn-
drome and resulting medical problems may contribute
to the subjective perception of lower satisfaction with life
by patients [25]. At the same time, life satisfaction and
social support network are factors that reduce the risk
of metabolic syndrome [26]. It turned out that among
the examined patients who do sports regularly, the level
of life satisfaction was significantly higher compared to
people exercising irregularly. This means that patients
playing sports will be characterised by better well-being,
greater well-being and probably better social and profes-
sional functioning. There are clear psychological benefits
of physical activity. These include: reducing the risk of
depression, prolonging patients’ lives and improving
their quality [19]. The need to promote an active lifestyle
in patients with metabolic syndrome is therefore clearly
evident. The importance of increasing social awareness
through preventive measures in people with metabolic
syndrome was also emphasized by Janszky [27].

Conclusion: Regular physical activity is related to the life
satisfaction of patients with metabolic syndrome.

Practical implications: Physical activity should be clearly
promoted in obese patients (patients) with metabolic
disorders.

[1] World Health Organization: Obesity and Overweight [Internet]. https://www.who.int/news-roomy/fact-sheets/detail/obesity-and-

-overweight, 07.08.2019

[2] Huxley R, Mendis S, Zheleznyakov E, Reddy, Chan J: Body mass index, waist circumference and waist: hip ratio as predic-
tors of cardiovascular risk—a review of the literature. Eur. J. Clin. Nutr. 2010; 64: 16-22
[3] Mokdad AH, Ford ES, Bowman BA, Dietz WH, Vinicor F, Bales VS, et al.: Prevalence of obesity, diabetes, and obesity-related

health risk factors. Jama 2003; 289: 76-79.

[4] Crandall JR Knowler WC, Kahn SE, Marrero D, Florez JC, Bray GA, et al.: The prevention of type 2 diabetes. Nat ClinPractEn-

docrinolMetab 2008; 4: 382-393.

[5] Farhat T, lannotti RJ, Simons-Morton BG: Overweight, obesity, youth, and health-riskbehaviors. Am J PrevMed 2010; 38:

258-267.

[6] Pischon T, Nothlings U, Boeing H: Obesity and cancer. Proc NutrSoc. 2008;67:128-145.
[7]1 Gade W, Schmit J, Collins M, Gade J: Beyond obesity: the diagnosis and pathophysiology of metabolic syndrome. Clin Lab

Sci 2010; 23: 62-55.

[8] Ford ES, Giles WH, Mokdad AH: Increasing prevalence of the metabolic syndrome among U.S. Adults. DiabetesCare; 2004;

27(10):2444-9.

[9] Sattar N, Gaw A, Scherbakova O, Ford |, O’'Reilly DS, Haffner SM, et al.. Metabolic syndrome with and without C-reactive
protein as a predictor of coronary heart disease and diabetes in the West of Scotland CoronaryPreventionStudy. Published

in Circulation . 2003; 29;108(4):414-419

[10] Lakka HM1, Laaksonen DE, Lakka TA, Niskanen LK, Kumpusalo E, Tuomilehto J, Salonen JT: The metabolic syndrome and
total and cardiovascular disease mortality in middle-aged men. JAMA. 2002; 4;288(21):2709-16.

Journal of Kinesiology and Exercise Sciences

49



lwona Malarz, Krzysztof Wrzesniewski, Joanna Basiaga-Pasternak

[11] Mathieu P Lemieux I, Despres JP: Obesity, inflammation, and cardiovascular risk. ClinPharmacolTher 2010;87: 407-416.

[12] Pacholczyk M, Ferenc T, Kowalski J: The metabolic syndrome. Part I: Definitions and diagnostic criteria for its identification.
Epidemiology and relationship with cardiovascular and type 2 diabetesrisk [In Polish]. PostepyHigMedDosw. 2008; 62: 530-
542.

[13] Kaur J: A Comprehensive Review on Metabolic Syndrome. Hindawi Publishing Corporation Cardiology Research and Prac-
tice. 2014, Article ID 943162, 21 pages.

[14] Nazar K: Wysifek fizyczny — wazny czynnik w walce z otyfoscig. Kosmos. Problemy nauk biologicznych. T.59. 2010;
3-4(288-289): 395-402.

[15] Hen K, Bogdanski P, Pupek-Musialik D: Wptyw regularnej aktywnosci fizycznej na aktywnoS¢ aminotransferazy alaninowej
i asparaginianowej oraz wybrane parametry biochemiczne u otyfych kobiet z zespofem metabolicznym. Przeglad Kardiodia-
betologiczny (Cardio-DiabetologicalReview). 2009; 14, 1: 11-17.

[16] Szreder M, Krzykowski G: Znaczenie informacji spoza proby w badaniach statystycznych. Prace i Materiaty Wydziatu Zarza-
dzania Uniwersytetu Gdanskiego. 2005; 1: 157-168.

[17] Juczynski Z: Narzedzia pomiaru w promocji i pSychologii zdrowia. Warszawa: Pracownia Testow Psychologicznych Polskie-
go Towarzystwa Psychologicznego; 2001.

[18] NegreanV, Pascu C, Cheta |0, Alexescu T, Cioanca O: Metabolic diseases: the latest findings in sports. Palestrica of the third
millennium — Civilization and Sport. 2015; 16 (1): 56-60

[19] Wiochal M, Nowak M, Kanikowska A, Grzymistawski M: Potrzeba rehabilitacji w chorobach metabolicznych. Forum
Zaburzen Metabolicznych. 2015;6(2):64-73.

[20] Plewa M, Markiewicz A: Physicalactivity in prevention and freatment of obesity [In Polish]. Endokrynologia, Otytos¢
i Zaburzenia Przemiany Materii. 2006, tom 2, nr 1, s. 30-37

[21] Ciolac EG. Guimardes GV: Physical exercise and metabolic syndrome [In Polish]. Rev Bras MedEsporte. 2004;Vol. 10, 4:
325-330.

[22] Yang YJ: The metabolic syndrome and sports medicine. Journal of the Korean Medical Association. 2011; 54(7):697

[23] Weatherwax RM, Ramos JS, Harris NK, Kilding AE, Dalleck LC: Changes in Metabolic Syndrome Severity Following Individu-
alized Versus Standardized Exercise Prescription: A Feasibility Study. International Journal Environmental Research Public
Health. 2018;15 (11): 2594.

[24] Lee G, Yang SJ, Chee YK: Assessment of healthy behaviors for metabolic syndrome among Koreana dults: a modified
information-motivation-behavioral skills with psychological distress. BMC Public Health. 2016; 16: 518.

[25] Saboya PP, Bodanese LC, Zimmermann PR, Gustavo AS, Assumpgéao CM, Londero F: Metabolic syndrome and quality of life:
a systematic review. Rev. Latino-Am. Enfermagem. 2016; 24: 2848

[26] MorozinkBoylan J, Ryff CD: Psychological well-being and metabolic syndrome: findings from the midlife in the United States
national sample. Psychosomatic Medicine. 2015 Jun;77(5):548-58.

[27] Janszky I, Vatten L, Romundstad P, Laugsand LE, Bjerngérd JH, Manczuk M, Zatonski WA: Metabolic syndrome in Poland —
the PONS Study. Annals of Agriculture and Environmental Medicine. 2011, 2 Vol. 18, 270-2.

Author for correspondence:

Joanna Basiaga-Pasternak
E-mail: Joanna.basiaga@awf.krakow.pl
Orcid: https://orcid.org/0000-0002-6875-4875

50 Antropomotoryka



