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ABSTRACT

Purpose. The aim of the study was to check whether and to what extent leisure-time physical activity and commuting activ-
ity constitute a factor differentiating physical fitness in a selected group of females and males aged 20-59 years. Methods. The
study was performed in the Swietokrzyskie region of Poland in the spring of 2010. The sample included 1032 adults (517 females
and 515 males) employed and at the same time completing extramural education or attending vocational improvement programs.
Four age groups were delineated (20-29, 30-39, 40-49 and 50-59). A self-report questionnaire assessed physical activity level
whereas physical fitness was determined by tests assessing handgrip strength, upper (dynamic) and lower (explosive) extremity strength,
agility, hand movement speed, and endurance. Results. A significant relationship was found between leisure-time physical activity
and all the performance-based measures in both females and males. With regard to commuting activity, statistically significant
relationships were observed only in the females with regard to handgrip strength, lower extremity strength and endurance.
Conclusions. A significant positive relationship between leisure-time physical activity and physical fitness was demonstrated in

both females and males aged 20-59 years while commuting activity should significant correlations only in females.

Key words: health, leisure-time, motor abilities, commuting activity

Introduction

Physical activity, physical fitness and physical capac-
ity are considered to have positive outcomes on health.
It is clearly assumed that an optimal physical activity
level (PAL) has a direct impact on physical fitness and
capacity providing the possibility for a satisfying exis-
tence at each stage of life. Moreover, individuals who
are characterised by a higher PAL were found to have
more positive body image in comparison with those
not involved in any physical activity [1].

With regard to adults, one very important aspect is
that after reaching the age of optimal individual de-
velopment (around the age of 30-40 years), a number
of regressive and senescent processes begin to occur
affecting various physical characteristics and vital func-
tions [2-3]. These processes advance with age and bring
about many changes that reduce physical fitness [4].
The magnitude of these changes, particularly within
the context of motor skill performance, was found to
depend not only on biological ageing but to a greater
extent on motor skill development during earlier life
stages, lifestyle and PAL [2, 3, 5].

The PAL of adults depends on many factors, among
which the most relevant are education, available leisure
time, motor skill level, economic status, education
level, job type and social status [6]. Besides the amount
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of physical activity, the practiced intensity is also rele-
vant as studies indicate it should be adapted to age, where
a given exercise intensity for young individuals was found
to be incompatible in adults and older people [7]. Exces-
sively intensive physical activity in older adults may cause
various negative health effects as opposed to younger-
aged individuals [8], with the literature indicating that
systematic, moderate physical activity better enhances
health in this population [9-11].

The goals of administering fitness tests to children,
adolescent and adult populations are related to deter-
mining health and physical ability but can also serve as
a source of motivation to achieve not only better fitness,
which includes increased physical activity, but also change
current and future lifestyle habits [12-14]. Physical ac-
tivity interventions using performance-based measures
should also develop positive attitudes and habits, teach
self-assessment and self-control, and encourage an active
lifestyle. Studies indicate that physical activity under-
taken by middle- and older-aged adults should focus pri-
marly on the improvement of circulatory and respira-
tory fitness, strength and flexibility (agility) [15].

Any assessment of physical activity must consider
the scope and intensity of physical activity performed by
the target population, which can be assessed with the
use of objective assessment methods and validated ques-
tionnaires. The aim of this study was to confirm whether
and to what extent the self-reported level of leisure-time
physical activity as well as commuting activity consti-
tute a factor differentiating physical fitness in females
and males aged 20-59 years.
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Material and methods

The study was performed in the Swietokrzyskie region
of Poland in the spring of 2010. The sample was drawn
from a target population of individuals employed and
at the same time completing extramural education or
attending vocational improvement programs in the city
of Kielce, Poland. In total, 1032 individuals (517 females
and 515 males) aged 20-59 years representing various
socioeconomic backgrounds were selected. All provided
their consent to participate in the study. The participants
were divided into four age groups of 20-29, 30-39,
40-49 and 50-59 years with a mean age of 22.6, 34.9,
44.8 and 54.4, respectively (Table 1).

Physical activity level was assessed by administering
a self-report questionnaire prepared by the Department
of Auxology of the Jan Kochanowski University in Kielce.
The questions covered leisure-time physical activity as
well as commuting activity. Construct validity of the
questionnaire for cross-sectional analysis was con-
firmed with a Cronbach’s alpha of 0.81. The question-
naire assessed the amount of physical activity performed
per day (minimum 30 min) over the week (7 days). The
results were stratified as:

— high PAL (5-7 days per week),

— moderate PAL (3—4 days per week),

—low PAL (0-2 days per week).

Commuting activity was also taken into account in
which the participant covered the entire distance to and
from work on foot or by bicycle (minimum 60 min)
over the week (7 days). Based on the results, the partici-
pations were categorised as having:

— high level of commuting activity (4-7 days per week),

— moderate level of commuting activity (1-3 days per
week),

—lack of any commuting activity.

Physical fitness was examined by administering
a simple test battery that assessed motor function by
indirect means. All tests were performed in adequately
prepared closed rooms, usually on Saturdays in mid-morn-
ing hours, with the participants dressed in sportswear
sans footwear. The battery measured:

—handgrip strength [16], where one had to squeeze
a Collin-style dynamometer (1 kg accuracy) using maxi-
mum strength with the arm free of support,

Table 1. Quantitative characteristics
of the study population (%)

Females Males Mean

% age

Age
range

n % n

20-29 165 54.8 136 45.2 22.6
30-39 122 51.0 117 49.0 34.9
40-49 116 45.9 139 44.1 44.8
50-59 114 48.3 122 51.7 54.4
20-59 517 50.1 515 49.9 39.2
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— upper extremity dynamic strength [16], determined
by the amount of incline push-ups performed in 30 s;
males performed this test with the legs extended and
the palms resting on a bench at shoulder height, females
performed the test in a similar manner except they
kneeled with the legs bent at a right angle and feet sus-
pended in the air and kept them slightly bent at a right
angle at the knee joints,

— lower extremity explosive strength [17], by the stand-
ing long jump,

— agility [17], assessed with the zig-zag run test
(500 x 300 cm),

—hand movement speed [17], based on the plate tap-
ping test in which the participant touched two points
on a table separated by a distance of 50 cm using the
preferred hand as fast as possible; the result was the
number of taps (cycles) completed in 20 s,

—endurance [16], which required the participant to
step on and off a 30 cm step for 5 min at a minimum
frequency of 30 steps/min; the number of heart beats at
the 1%, 2" and 3" min were counted to determine a Fit-
ness Index (FI) based on the equation: FI = test dura-
tion (s) x 100/ 2 x the sum of the three heart beat counts.

All measures were standardised for males and fe-
males to eliminate the effect of age. Spearman’s rank
correlation coefficients were used to determine the re-
lationships and correlations between the variables.
Statistical analyses were performed with the use of
Statistica 8.0 (Statsoft, USA) and significant differ-
ences were determined at the level of p < 0.05.

Results

When taking into account the number of days per
week in which the participants performed at least 30 min
of leisure-time physical activity, it was found that a:

— high PAL was found in only 4.5% of females and
9.3% of males,

— moderate PAL was observed among 15.9% of fe-
males and 28.7% of males,

—low PAL characterised 79.1% of females and 61.9%
of males (Figure 1).

The females were characterised by a lower PAL in
comparison with the males. Age was not a factor differ-
entiating the amount of physical activity among females,
as the percentage of females with different levels of
leisure-time physical activity was at a similar across the
age groups (Figure 2).

The level of leisure-time physical activity in males,
compared with the females, declined steadily with age
(Figure 3). Here, we observed a:

—high PAL in 16.9% of the youngest age group, drop-
ping to 3% in the oldest age group,

— moderate PAL in 36.8% of the youngest age group,
with a linear decrease to 14.8% in the oldest,

— the percentage of the males characterised by a low
PAL (62.1% of the sample) increased with age (from 46.3%
in the youngest age group to 82% in the oldest).

Unauthenticated
Download Date | 3/13/18 10:22 AM



HUMAN MOVEMENT

A. Jopkiewicz, J. Gawron, S. Nowak, Adults physical activity and fitness

79,1

OFemales  mMales 61,9

28,7

15,9

9,3

High physical activity

Moderate physical activity Low physical activity

Figure 1. Level of physical activity in females and males
aged 20-59 years (%)

m High physical activity O Moderate physical activity m Low physical activity

82

20-29 age 30-39 age 40-49 age 50-59 age 20-59 age

Figure 3. Level of leisure-time physical activity
across male age groups (%)

Taking into account the number of days per week
in which the participants covered the entire distance
to and from work on foot or by bicycle per day (mini-
mum 60 min), it was found that a (Figure 4):

— high level of commuting activity characterised
22.1% of females and 11.7% of males,

— moderate level of commuting activity was presented
by 57.8% of females and 62.5% of males,

- lack of commuting activity was found in 19.5%
of females and 24.7% of males.

Spearman’s rank correlation coefficients indicated
significant relationships between leisure-time activity
and all of the physical fitness-based measures in both
the male and female participants (Table 2). With regard

m High physical activity O Moderate physical activity mLow physical activity

87,6
79,3 79,1 79,6

20-29 age 30-39 age 40-49 age 50-59 age 20-59 age

Figure 2. Level of leisure-time physical activity
across female age groups (%)
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OFemales  mMales

24,7
22,1

19,5

1,7

High commuting activity

Moderate commuting activity Low commuting activity

Figure 4. Level of commuting activity in females
and males aged 20-59 years (%)

to commuting activity, significant relationships were
found between grip strength, lower extremity strength
and endurance in the females. Commuting activity was
not a differentiating factor in any of the analysed com-
ponents of physical fitness.

Discussion

The associations between physical activity and fit-
ness in different populations as well as the interactions
between determining and differentiating factors are very
difficult to establish. This is due to not only conceptual
and terminological differences but also the diverse guide-
lines and recommendations on physical activity [18].

Table 2. Spearman’s rank correlation coefficients between physical fitness and physical activity
and commuting activity in males and females

Physical activity

Commuting activity

Physical fitness measures

Females Males Females Males
Agility 0.1029* 0.2417* 0.0002 -0.0006
Handgrip strength -0.1310* -0.2977* 0.1302* 0.0553
Hand movement speed -0.1318* -0.2524* 0.0397 0.0615
Upper extremity dynamic strength -0.1557*% -0.3586* -0.0407 -0.0458
Lower extremity explosive strength -0.1684* -0.3109* 0.1326* 0.0651
Endurance -0.1172* -0.1191* -0.0881* 0.0030
*p<0.05
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Generally, regular moderate-intensity physical activity
is known to significantly affect the maintenance and
improvement of physical fitness [19-21]. Moreover, as
was already mentioned, the period of early adulthood
and particularly later adulthood give rise to a number
of regressive and senescent processes that affect motor
function.

The present findings indicate that leisure-time phys-
ical activity was a factor positively influencing the level
of physical fitness in males and females and that these
observations coincide to a great extent with the results
obtained by other authors [18, 22-25]. No correlations
were revealed between commuting activity and the level
of the physical fitness-based measures in males. However,
commuting activity was a factor that significantly differ-
entiated handgrip strength, lower extremity strength and
endurance in females. This finding is promising in re-
gards to males, as it can be surmised that the effects of at
least 60 min of walking or bicycling to and from work
may result in beneficial changes.

The males in all age groups were characterised by
slightly higher PAL than the women, although there was
clear trend in which physical activity diminished with age.
The fact that 70.5% of the entire sample presented a low
PAL indicates the ascendancy of a sedentary lifestyle.
On the other hand, more optimistic results were discovered
in terms of commuting activity, where 16.9% self-reported
commuting actively for > 1 h four and more times per
week. In comparison with the findings presented Drygas
et al. [26] this constituted a notable difference.

Despite the fact that physical activity plays a signifi-
cant role in preventive healthcare [20, 21, 26], our results
indicate that participation in leisure-time physical ac-
tivity is apparently uncommon in Polish society, with
one of the main reasons given by the participants was
a lack of time. This is most unfortunate, as physical activity
is an important factor influencing health, life quality,
life expectancy and well-being. The lack of physical ac-
tivity is one of the main reasons for morbidity attrib-
uted to lifestyle diseases including cardiovascular dis-
eases, obesity, diabetes and cancer [20, 21, 26].

The literature is clear that even a minimal amount
of physical activity aimed at improving various motor
skills reduces the progression of disability in the elderly
and concomitantly extends functional independence [27].
Even a walking-based intervention (over a period of
14 years) showed a correlation with current function-
al status in females over 70 years of age. Other studies
have confirmed that physical activity plays a significant
role in maintaining functional ability in older age [28, 29].

Conclusions

1. Leisure-time physical activity is a factor that enhances
various physical fitness components in females and
males aged 20-59 years, principally in regard to static
and dynamic extremity strength, agility, hand move-
ment speed and endurance.
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2. Commuting activity is not associated with the per-
formance level of different motor skills in males, whereas
in females it is a factor that positively affects the level of
handgrip strength, lower extremity strength and en-
durance.

3. Both leisure-time physical activity combined with
commuting activity are factors that significantly stimu-
late the performance level of various motor skills in adults.

References

1. Koivula N., Sport participation: Differences in motivation
and actual participation due to gender typing. J Sport
Behav, 1999, 22 (3), 360-381.

2. Wadsworth M.E.J., Health inequalities in the life course
perspective. Soc Sci Med, 1997, 44 (6), 859-869, doi:
10.1016/S0277-9536(96)00187-6.

3. Wadsworth M.E ], Butterworth S.L., Hardy RJ., Kuh DJ.,
Richards M., Langenberg C. et al., The life course per-
spective design: an example of benefits and problems
associated with study of longevity. Soc Sci Med, 2003, 57
(11), 2193-2205, doi: 10.1016/50277-9536(03)00083-2.

4. Bugajska J., Lastowiecka E., Analysis of total work inability
in Poland in 2000 and 2001 according to age, disease di-
agnosis and occupation. Int J Occup Saf Ergon, 2006,
12 (3), 231-240.

5. Wolanski N., Siniarska A., Health as a reflection of vital
vigour and cooperation with environment. In: Mura-
wow L. (ed.), Health: nature, diagnostic and health strate-
gies [in Polish]. ITE, Radom 2001, 54-72.

6. Gregory D., Johnston R., Pratt G., Watts M., Whatmore S.
(eds.), Quality of Life. The Dictionary of Human Geog-
raphy, 5 Edition. Wiley-Blackwell, Oxford 2009.

7. May H.T., Muhlestein J.B., Carlquist J.F., Horne B.D.,
Bair T.L., Campbell B.A. et al., Relation of serum total
cholesterol, C-reactive protein levels, and statin therapy
to survival in heart failure. Am J Cardiol, 2006, 98 (5),
653-658, doi: 10.1016/j.amjcard.2006.03.046.

8. Venkatraman ].T., Fernandes G., Exercise, immunity and
aging. Aging Clin Exp Res, 1997, 9 (1-2), 42-56, doi:
10.1007/BF03340127.

9. Yan H., Kuroiwa A., Tanaka H., Shindo M., Kiyonaga A.,
Nagayama A., Effect of moderate exercise on immune se-
nescence in men. Eur | Appl Physiol, 2001, 86 (2), 105-111,
doi: 10.1007/s004210100521.

10. MacAuley D., The potential benefits of physical activity
in older people. Medicina Sportiva, 2001, 5 (4), 229-235.

11. Szeklicki R., Osinski W., Maciaszek J., Stemplewski R.,
Salamon A., Correlations between habitual physical ac-
tivity and self-perceived functional fitness, self-suffi-
ciency fitness and health among men over 60 years old.
Hum Mov, 2013, 14 (1), 27-34, doi: 10.2478/humo-2013-
0001.

12. Docherty D., Field tests and test batteries. In: Docherty D.
(ed.), Measurement in pediatric exercise science. Human
Kinetics, Champaign 1996, 285-334.

13. Corbin C.B., Physical activity for everyone: what every
physical educator should know about promoting lifelong
physical activity. J Teach Phys Educ, 2002, 21 (2), 128-144.

14. Bjorntorp P., Obesity and the risk of cardiovascular disease.
Ann Clin Res, 1985, 17, 3-9.

Unauthenticated
Download Date | 3/13/18 10:22 AM



HUMAN MOVEMENT

A. Jopkiewicz, J. Gawron, S. Nowak, Adults physical activity and fitness

15.

16.

17.

18.

19.

20.

21.

22.

23.

Stawinska T., Postuszny P., Rozek K., The relationship be-
tween physical fitness and quality of life in adults and the
elderly. Hum Mov, 2013, 14 (3), 200-204, doi: 10.2478/
humo-2013-0023.

Jopkiewicz A., Age-related changes of physical fitness
of men [in Polish]. Wych Fiz Sport, 1989, 3, 95-103.
Jopkiewicz A., Gawron J., Health-related fitness in adults
aged 20-59 years [in Polish]. Antropomotoryka, 2013,
23 (63), 13-26.

Mynarski W., Garbaciak W., Stoktosa H., Grzadziel G.,
Health-related Physical fitness of Upper Silesia population.
Condition of development, possibilities of stimulation,
chosen determinants and pedagogical implications [in
Polish]. AWF, Katowice 2007.

Haskell W.L., Leon A.S., Caspersen C.]., Froelicher V.F.,
Hagberg J.M., Harlan W. et al., Cardiovascular benefits
and assessment of physical activity and physical fitness
in adults. Med Sci Sports Exerc, 1992, 24 (6), 201-220.
Bouchard C., Shephard R.]., Physical activity, fitness, and
health: The model and key concepts. In: Bouchard C.,
Shephard R.J., Stephens T. (eds.), Physical activity, fitness,
and health: International proceedings and consensus
statement. Human Kinetics, Champaign 1994, 77-78
Pate R.R., Pratt M., Blair S.N., Haskell W.L., Macera C.A.,
Bouchard C. et al., Physical activity and public health.
A recommendation from the Centers for Disease Con-
trol and Prevention and the American College of Sports
Medicine. JAMA, 1995, 273 (5), 402-407, doi: 10.1001/
jama.1995.03520290054029.

Knapik A., Plinta R., Saulicz E., Kuszewski M., The mean-
ing of physical activity in health prevention [in Polish].
Zdr Publ, 2004, 114 (3), 331-337.

Knapik A., Plinta R., Saulicz E., Gnat R., Influence of phys-
ical fitness on the level and distribution of adipose tissue
and fitness of middle-aged men [in Polish|. Annales UMCS,
2005, XVI, 211, 438-442.

24.

25.

26.

27.

28.

29.

Knapik A., Plinta R., Saulicz E., Gnat R., Evaluation of se-
lected body mass parameters in light of physical activity.
Pol J Environ Stud, 2006, 15, 308-311.

Knapik A., Saulicz E., Kuszewski M., Plinta R., The level
of health-related fitness in the Male population of Upper
Silesia. Zdr Publ, 2008, 118 (4), 437-441.

Drygas W., Skiba A., Bielecki W., Puska P., Assessment of
physical activity of populations of six European coun-
tries under the “Bridging East-West health gap” project
[in Polish]. Medicina Sportiva, 2002, 18 (5), 169-174.
Miller M.E., Rejeski W.J., Reboussin B.A., Ten Have T.R.,
Ettinger W.H., Physical Activity, Functional Limitations,
and Disability in Older Adults. ] Am Geriatr Soc, 2000,
48 (10), 1264-1272, doi: 10.1111/.1532-5415.2000.
tb02600.x.

Brach ].S., FitzGerald S., Newman A.B., Kelsey S., Kuller L.,
VanSwearingen J.M. et al., Physical Activity and Func-
tional Status in Community-Dwelling Older Women:
A 14-Year Prospective Study. Arch Intern Med, 2003,
163 (21),2565-2571,d0i:10.1001/archinte.163.21.2565.
Gretebeck R.]., Ferraro K.F., Black D.R., Holland K., Grete-
beck K.A., Longitudinal Change in Physical Activity and
Disability in Adults. Am J Health Behav, 2012, 36 (3),
385-394, doi: 10.5993/AJHB.36.3.9.

Paper received by the Editor: May 6, 2015
Paper accepted for publication: September 14, 2015

Correspondence address

Andrzej Jopkiewicz

Zaktad Auksologii

Uniwersytet Jana Kochanowskiego
ul. Krakowska 11

25-029 Kielce, Poland

e-mail: ajopkiewicz@poczta.onet.pl

Unauthenticated 123

Download Date | 3/13/18 10:22 AM



