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AbSTrAcT
Purpose. The study examined whether increased levels of habitual physical activity (HPA) in men over 60, expressed by the 
volume of energy expenditure in relation to PA, is significantly related to a higher self-assessment of functional fitness, self-
dependency fitness and health. Methods. One hundred and sixty six men over 60 (60–88 years of age) living in Poznań (a large 
city in Poland) participated in the study. In order to measure actual HPA, a caltrac accelerometer was used. The results were 
analysed according to weekly physical activity energy expenditure (PA-EE) values and PA-EE values per kilogram of body weight 
(PA-EE/kg). A questionnaire was used to estimate self-perceived functional fitness, self-sufficiency fitness and health. Results. 
The study noted higher values of PA-EE and PA-EE/kg in men who positively perceived their functional fitness, self-sufficiency 
fitness and health. Conclusions. Increasing the range of everyday activities is one of the potential directions for the develop-
ment of health prophylaxis.
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Introduction

Initiatives aimed at creating transnational strategies 
promoting physical activity (PA) in the elderly have 
been undertaken for several years under the auspices of 
the World Health Organization [1, 2]. Programs aimed 
at increasing PA amongst the elderly organised by large 
institutions and organisations are also good examples 
of such initiatives [3]. However, low activity levels in the 
elderly population can still be noted, including the el-
derly population of Poland [4]. In terms of organised PA 
(the most effective form of PA), problems in encouraging 
elderly people to undertake PA and maintaining constant 
participation for extended periods of time can be noted. 
Such problems may in fact be the reason why organised 
PA is not so commonly offered to the elderly population, 
as compared to the possibilities of organised PA offered 
to younger individuals. Habitual physical activity (HPA), 
related to performing daily, ordinary activities and duties 
is therefore of interest and its potential benefits should 
be recognised [5]. It turns out that the ability to perform 
everyday simple activities such as walking 400 meters, 
lifting a 10 pound weight, climbing 10 stairs without 
stopping, kneeling down and crouching down, is no-
ticeably linked to a reduction in the risk of death and 
a decreased probability of hospital admission [6]. In 
their study of elderly women aged 60 to 70 years, Ham-
dorf et al. [7] observed that women who walked at a mo-
derately intensive pace twice a week over a period of 

six months exhibited positive changes in certain physio-
logical parameters. The authors emphasised the benefi-
cial role that HPA had on functional fitness, lifestyle 
and independence. Low levels of HPA were considered 
important risk factors for limitations in locomotive 
abilities in a four year long continuous study of men 
and women over the age of 65 in the USA carried out 
by Lacroix et al. [8].

Even as late as 1996, DiPietro [9] wrote about how 
little was known about the relationship between HPA 
(in particular HPA of low and moderate intensities) and 
its effect on maintaining appropriate levels of physio-
logical functioning in elderly people. Additionally, de-
tailed results of studies trying to outline the relation-
ship between HPA and health were inconclusive and, 
as such, the benefits resulting from this type of activity 
were often neglected and underestimated [10]. Since then, 
a few studies have been conducted verifying possible re-
lationships between HPA and health. Laukkanen, Kau-
pinen and Heikkinen [11], demonstrated the signifi-
cant positive effects of HPA on the quality of everyday 
activities in a five-year longitudinal study of 75- and 
80-year-old men and women. Elderly men and women 
(aged 50–80) who maintained higher levels of HPA dur-
ing a period of ten years were observed to have a slower 
rate of bone mass loss along with a beneficial improve-
ment in their body balance, with no changes in their 
level of muscular strength, speed of walking or frequency 
of fractures [12]. A year-long study on the effects of HPA 
showed that maintaining good levels of physical fitness 
in men and women (aged 65 to 84) could be achieved 
in participants who walked 7–8 thousand steps a day and 
spent at least 15–20 minutes every day performing an 
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activity of an intensity higher than 3 MET [13]. The 
authors of the study cautioned, however, that it was 
difficult to implicate a single factor in this correlation. 
The beneficial relationship between HPA and functional 
fitness and health can also be found in younger popula-
tions. The beneficial role of increased HPA and physical 
fitness in decreasing functional limitations was noted 
by Huang et al. [14] in a five-and-a-half year long continu-
ous study of men and women aged over 40. In women 
50 to 60 years of age, higher levels of HPA were noted to 
improve general well-being and health in a four-year 
continuous study carried out by Netz et al. [15].

The health of a particular population is often meas-
ured on the basis of death rates and incidence of dis-
ease. conversely, subjective studies are very important 
when it comes to measuring positive health indicators 
such as a population’s quality of life. In particular, at 
an older age health is determined by many factors and 
varies individually. basing the general health status of 
an individual on the basis of clinical test results leaves 
much to be desired. Thus, epidemiological studies often 
employ questionnaire surveys and self-assessment tools 
which allow participants to assess their own health on 
the basis of one or more questions. The reliability of 
such self-assessment was described as satisfactory by 
various studies [16]. Subjective health assessment may 
therefore be an accurate indicator of health and thus 
is recommended for use in population studies as ex-
plored by a ten-year-long Finnish study of 1340 men 
aged 35–63 years [17].

In studies of HPA, various questionnaires have been 
used and found to be sufficiently useful (e.g. with re-
spect to baeck’s questionnaire). Questionnaire meth-
ods have been shown to exhibit satisfactory reliability 
in the assessment of recreational PA, which is usually 
more intensive than HPA and thus easier to recall [18]. 
Objective methods of HPA assessment, for example using 
accelerometers, are sought after. The use of accelero-
meters, apart from some limitations [19], makes meas-
uring HPA more objective, precise and reliable [20] 
with the results expressed in terms of energy expendi-
ture. Accelerometers are best suited (because of their 
high accuracy of measurement) for locomotive HPA 
studies [21]. This form of locomotive PA (in particular 
marching) dominates in the elderly population [22]. 
Early studies highlighted the adapted usefulness of ac-
celerometers in measuring energy expenditures related 
to PA. The caltrac accelerometer in particular demon-
strated an appropriate level of accuracy and reliability 
in measuring PA, both in tests on children, teenagers 
and adults [23].

The aim of this study was to examine whether in-
creased levels of HPA in men over 60, expressed by the 
volume of energy expenditure in relation to PA, is sig-
nificantly related to a higher self-assessment of func-
tional fitness, self-dependency fitness and health.

Material and methods

The study included 166 men over 60 (60–88 years 
of age,  = 72.4 ± 5.7) living in Poznań (Poland), and 
not professionally active, i.e. retired or receiving a dis-
ability pension. Permission for the carrying out the 
study was obtained from the Local research Ethics 
committee at Karol Marcinkowski Medical Academy 
in Poznań.

In order to measure actual habitual physical activity 
(HPA), a caltrac accelerometer (Muscle Dynamics Fit-
ness Network, USA) was used. The testing took place on 
seven consecutive days in the spring. Measurements 
were obtained with the caltrac device placed on the left 
side of the body, near the hip, on a trouser belt. The 
device did not interfere with everyday activities and 
functioning of the participants. The participants took 
off the device for bathing and sleeping. The resting 
energy expenditure and physical activity energy expend-
iture (PA-EE) were established (in kcal) after individually 
calibrating the device for age, sex, height and body mass. 
The results were analysed according to weekly PA-EE 
values and PA-EE values per kilogram of body weight 
(PA-EE/kg).

A portion of the “Interview questionnaire for the 
study of social positions of the oldest residents of Poz-
nań” was used (with its author’s agreement) for self-as-
sessment purposes pertaining to a few selected factors. 
The questionnaire was used by the Municipal Office 
in Poznań and the Social Work Department at the In-
stitute of Sociology of the Adam Mickiewicz Univer-
sity in Poznań, during their study of Poznań’s senior 
citizens [24]. The questionnaire was completed by par-
ticipants during individual direct interviews.

The participants carried out a general self-assess-
ment of their own health and also assessed their own 
health in comparison to their contemporaries. The 
questionnaire used made it possible to assess function-
al fitness and self-sufficiency fitness using a points-based 
grading system. Information on functional fitness (main-
ly of the locomotive type) was gathered by allowing the 
participants to self-assess the degree of difficulty in per-
forming seven activities. In describing self-sufficiency 
fitness, the degree of difficulty in performing ten activi-
ties was also self-assessed. For each activity, the partici-
pant specified whether performing the activity was done 
without difficulty, with difficulty or if the activity could 
not be performed unaided. Points were assigned to the 
answers according to the following guidelines: no diffi-
culty – 3 points, with difficulty – 2 points, activity could 
not be performed unaided – 1 point. by summing the 
points, scales of functional fitness assessment and self-
sufficiency fitness were obtained. Higher values (a maxi-
mum number of points was 21 and 30, respectively) 
corresponded to a higher levels of functional and self-
sufficiency fitness.
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In this study, the term ‘functional fitness’ replaced 
the term ‘motor fitness’, which was used in the original 
interview questionnaire. It seems that the seven activi-
ties considered in this respect are characteristic rather 
for ‘functional fitness’, which is defined by rikli and 
Jones [25] as: “having physical abilities to perform 
normal everyday activities safely and without exces-
sive fatigue”.

The interdependences were calculated using Spear-
man’s rank correlation (rho). In order to determine the 
significance of the degree of differences in mean values 
of the quantitative variables, the ANOVA Kruskal-Wal-
lis test was used to compare many independent groups 
(samples), where H is the value of the test. For compar-
ing two independent groups (samples), the Mann-Whit-
ney test was used (where Z is the value of the test). 
Statistical significance was accepted at the p  0.05.

Results

Table 1 presents the mean values of physical activity 
energy expenditures reflecting the HPA of participants 
during discrete periods of time. In a further analysis of 
the results, PA-EE values per kilogram of body weight 
(PA-EE/kg) were also used.

The rank order correlation between age and PA-EE 
was weak (rho = 0.26) but statistically significant (p < 
0.05). This correlation with age was no longer signifi-
cant when PA-EE/kg was included. It is an additional 
reason why researchers should pay more attention to 
values of energy expenditure related with physical ac-
tivity (PA-EE) divided by weight.

The participants assessed their functional fitness 
by determining the degree of difficulty in performing 
seven activities, mainly of the locomotive type. Mean 
values of awarded points (Tab. 2) of individual activities 
indicate that participants found performing activities 
in a bent position and those involving standing for a long 
period of time to be the most difficult. Participants 
had the least amount of difficulty with unaided move-
ment around the house. In further analyses, the arith-
metic mean of the total of points awarded for seven 
activities was used.

Self-assessment of self-sufficiency fitness involved 
specifying the degree of difficulty in performing ten 
activities unaided. The arithmetic means presented in 
Table 3 indicate the minor difficulty participants had 
performing self-sufficiency activities. Participants had 

the most difficulty with performing heavy house work 
and the least difficulty with eating and using the toi-
let. In further analyses, the arithmetic mean of the 
total of points obtained for the ten activities was used.

Statistically significant positive relations were noted 
(Fig. 1) between the level of functional fitness and PA-EE 
(rho = 0.37; p < 0.001) or PA-EE/kg (rho = 0.43; p < 0.001). 
In men partaking in higher HPA, a higher self-perceived 
functional fitness was noted. Since functional fitness 
and PA decline with age, the partial correlation adjusted 
for age was also calculated. coefficients of correlation 
were only slightly lower and still statistically significant 
(respectively 0.31 and 0.35; p < 0.001).

Self-perceived self-sufficiency fitness was also shown 
to be related to PA-EE and PA-EE/kg (Fig. 2) with corre-
lation coefficients rho = 0.55 (p < 0.001) and rho = 0.58 
(p < 0.001), respectively. Higher self-perceived self-suf-
ficiency fitness was noted in those men who partook 
in a higher level of HPA. In addition, here the partial 
correlation calculated were adjusted for age. Self-per-
ceived self-sufficiency fitness in comparison to self-per-
ceived functional fitness seems to be strongely determi-

Table 1. basic characteristics of HPA in men aged over 60 
(N = 166)

Variable  ± SD Min Max

PA-EE [kcal/week] 2240.2 ± 1197.3 275.0 8613.0
PA-EE/d [kcal/day] 310.3 ± 177.2 39.3 1230.4
PA-EE/kg [kcal/kg] 28.0 ± 14.9 4.2 116.4
PA-EE/d/kg [kcal/day/kg] 4.0 ± 2.1 0.6 16.6

Table 2. Mean values ( ) and standard deviations (SD)  
of self-perceived functional fitness tested by specifying  
the degree of difficulty in performing seven activities  

(N = 166)

Activity  ± SD

Movement inside the house 2.9 ± 0.3
Movement outside the house 2.8 ± 0.4
climbing stairs 2.7 ± 0.4
Sitting for extended periods of time 2.8 ± 0.4
Standing for extended periods of time 2.6 ± 0.6
Standing from the seated position 2.8 ± 0.4
Activities with participant bent over 2.5 ± 0.7

Functional activity (total points) 19.2 ± 2.2

Table 3. Mean values ( ) and standard deviations (SD)  
of self-perceived self-sufficiency fitness tested by 

specifying the degree of difficulty in performing ten 
activities (N = 166)

Activity  ± SD

Shopping for critical supplies 2.9 ± 0.3
Preparing meals 2.9 ± 0.4
Eating meals 3.0 ± 0.1
Lighter household work 2.9 ± 0.3
Harder household work 2.4 ± 0.8
Washing 2.9 ± 0.3
bathing 2.9 ± 0.4
Using the toilet 3.0 ± 0.2
Grasping objects, doing up buttons 2.8 ± 0.4
Dressing 2.9 ± 0.2

Self-sufficiency (total points) 28.7 ± 1.9
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nated by age, because values of correlation coefficients 
decrease to 0.36 (p < 0.001) and 0.40 (p < 0.001), re-
spectively.

The participants assessed their health in two ways. 
First, they assessed their health in a general manner by 
describing it as positive or indicating the level of their 
complaints. Second, the participants assessed their health 
by comparing it to the health status of their contempo-
raries. The frequency of obtained answers is presented 
in Tables 3 and 4.

Statistically significant differences in PA-EE (H = 15.4; 
p < 0.001) and PA-EE/kg (H = 18.6; p < 0.001) were noted 
between subgroups in the general self-assessment of 
health (Fig. 3). Men whose self-perception of health 
was lowest showed statistically lower levels of PA-EE in 
comparison to those who assessed their health as good 
(Z = 3.08; p < 0.01) and those who only had minor 
complaints (Z = 3.49; p < 0.001). Similarly, in the case 
of PA-EE per kilogram of body weight, statistically 
significant differences were noted between the third 
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Figure 1. Physical activity energy expenditure (PA-EE) and physical activity energy expenditure per kilogram  
of body weight (PA-EE/kg) and self-perceived functional fitness in men aged over 60 (N = 166)

Figure 2. Physical activity energy expenditure (PA-EE) and physical activity energy expenditure per kilogram  
of body weight (PA-EE/kg) and self-perceived self-sufficiency fitness in men over 60 (N = 166)

rho = 0.55; p < 0.001
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Table 3. Self-perceived health of men aged over 60  
(N = 166)

Self-assessment of health

good small ailments serious 
ailments

number 38 64 64
% 22.8 38.6 38.6

Table 4. Self-perceived health of men aged over 60  
in comparison with the health of their contemporaries  

(N = 166)

Self-assessed health status as compared  
to contemporaries

same as 
contemporary

better than 
contemporary

worse than 
contemporary

number 50 99 17
% 30.1 59.7 10.2
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H = 14.2; p < 0.001
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Figure 3. Mean values (also SD and min – max) of physical activity energy expenditure (PA-EE) and physical activity energy 
expenditure per kilogram of body weight (PA-EE/kg) in three subgroups of self-perceived health of men aged over 60 (N = 166) 

Figure 4. Mean values (also SD and min – max) of physical activity energy expenditure (PA-EE) and physical activity energy 
expenditure per kilogram of body weight (PA-EE/kg) in three subgroups of self-perceived health in comparison  

with the health of their contemporaries in men aged over 60 (N = 166)

H = 15.4; p < 0.001
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H = 18.6; p < 0.001
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H = 14.9; p < 0.001
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rho = –0.32; p < 0.001
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Figure 5. Physical activity energy expenditure (PA-EE) and physical activity energy expenditure per kilogram of body weight 
(PA-EE/kg) and the number of medical consultations within the last year in men aged over 60 (N = 166)
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subgroup and the first subgroup (Z = 3.38; p = < 0.001) 
and the third subgroup and the second subgroup (Z = 
3.86; p < 0.001). Self-perceived health and PA decrease 
with age, but comparison of age between three groups 
of such health status assessment showed no statisti-
cally significant differentiation (H = 0.39; p = 0.82).

Also, when comparing their own health with that 
of their contemporaries, (Fig. 4) significant differences 
in terms of PA-EE (H = 14.2; p < 0.001) and PA-EE/kg 
(H = 14.9; p < 0.001) were noted between the subgroups. 
The highest levels of PA-EE and PA-EE/kg were noted in 
participants who perceived their health as better com-
pared to their contemporaries. These participants pre-
sented with a significantly higher level of PA-EE both in 
comparison to those perceiving their health as similar 
to the health of their contemporaries (Z = 3.32; p < 0.001), 
and those who assessed their health as worse compared 
to their contemporaries (Z = 2.41; p < 0.05). This pattern 
was also noted in PA-EE per kilogram of body weight, 
with the values of the U test being Z = 3.28 (p < 0.001) 
and Z = 2.63 (p < 0.01), respectively. The comparison of 
age between groups of different self-perceived health 
in comparison to contemporaries did not show any sta-
tistically significant differences (H = 2.32; p = 0.31).

Data about the number of medical consultations 
within the last year was also used as one of the criteria 
to assess health status. These values were compared to 
the levels of PA-EE and PA-EE/kg (Fig. 5). A statistically 
significant tendency was noted between lower numbers 
of medical consultations and higher values of both PA-EE 
(rho = –0.32; p < 0.001), and PA-EE/kg (rho = –0.33;  
p < 0.001).

Discussion

The aim of comparing HPAs depending on self-per-
ceived levels of functional fitness, self-sufficiency fitness 
and health, was to assess the relationship between HPA 
and those factors which strongly determine quality of 
life [26]. The current study noted higher values of PA-EE 
and PA-EE/kg in men who perceived their functional 
fitness, self-sufficiency fitness and health as better. Like 
in the cross-sectional studies of Aoyagi et al. [13], the 
relationships we noted cannot be fully considered as 
matters of cause-and-effect. An interesting congruence 
should also be examined: higher values of HPA favour 
a higher self-assessment of health and fitness while at 
the same time increased levels of health and fitness allow 
for undertaking more extensive HPA. It is also possible 
that the interdependencies noted, relating HPA and the 
self-assessment carried out by our participants, were/are 
influenced by other factors above and beyond those 
which have been mentioned in our study. We have, there-
fore, adopted the stance of considering the noted rela-
tionships based on the effects that HPA has on health, 
functional fitness and self-sufficiency fitness. This stance 
is also favoured by the results of experimental studies 

carried out by Hamdorf et al. [7], Huang et al. [14], La-
croix et al. [8], and Laukkanen, Kauppinen and Heik-
kinen [11]. Harris et al. [6] noted a similar relationship 
concerning individuals with higher levels of education, 
further confirmed by Szeklicki [27], who found that 
higher levels of education coincide with higher levels of 
PA-EE and PA-EE/kg. These relationships were also noted 
in participants who were very old, irrespective of whether 
they suffered from chronic diseases or not [28].

A high level of PA in childhood and youth does not 
necessarily determine whether a high level of physical 
fitness will be undertaken during adulthood [29, 30]. 
Hillsdon et al. [26], in a study of over six thousand men 
and women living in London (mean age of 50), demon-
strated that appropriate PA undertaken during middle 
age is of greater significance for functional fitness dur-
ing old age. The almost nine-year-long study concluded 
that appropriate PA (a minimum 2.5 hours of mode-
rate PA per week or a minimum of 1 hour of intensive PA 
per week) undertaken during middle age contributed to 
a much higher self-perceived functional fitness after 
nine years compared with participants with lower levels 
of PA. The above mentioned functional fitness included 
ten activities ranging from running intensively, lifting 
heavy objects and participating in tiring sports to bath-
ing and getting dressed. These activities, as well as the 
three point scale used to score the responses, were very 
similar to those used in the present study. According to 
becket et al. [31], levels of functional fitness fell with 
age contributing to a significant lowering of quality of 
life. Wong et al. [32] noted the beneficial effect of HPA 
(walking) on levels of functional fitness and its signifi-
cant role in the prevention of disabilities in people over 
50 years of age. A higher functional independence, as 
said before, contributes to increased HPA. This in turn 
implies positive health consequences, which manifest by 
decreasing the risk of cardiovascular diseases, among 
other things.

The results of the current study also point to rela-
tively high levels of functional and self-sufficiency fit-
ness in men aged over 60. Undoubtedly, the selection 
of participants was of importance since participants 
had to be capable of moving independently and were 
living in a large city. In Poland, residents of cities are 
generally of better health and fitness than people living 
in the countryside [33]. Demonstrating the positive ef-
fect of HPA in men with a relatively high level of func-
tional and self-sufficiency fitness emphasises the signifi-
cance of HPA for maintaining functional independence.

The obtained results, in terms of general self-perceived 
health, do not vary much from the results obtained by 
bień and Synak [33] during a nationwide study of people 
aged over 65 asked to self-assess their health using a three 
point scale. bień and Synak [33] grouped the results of 
men and women together, dividing the participants ac-
cording to those living in the countryside versus those 
living in cities. The authors demonstrated that among 
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city dwellers, 21.2% perceived their health as good, 31.9% 
as average and 46.9% as bad. In the current study, the 
percentage of answers (with answer categories formu-
lated in a slightly different manner) was 22.8%, 38.6% 
and 38.6%, respectively.

both self-perceived levels of health and self-perceived 
levels of health in comparison to contemporaries are 
reflected in varying levels of PA-EE and PA-EE/kg. In both 
cases, participants who assessed their health as being 
better were characterised by significantly higher levels 
of HPA. Similarly, in a study of 1885 adult men living 
in barcelona, non-working participants who perceived 
their health as being better noted higher levels of HPA 
[34]. A higher general self-assessment of health was also 
noted in elderly participants (mean age 61.2 years) with 
an increased level of HPA (i.e. of greater than moderate 
intensity) in the study of buchheit et al. [35].

The number of medical consultations sought by par-
ticipants can also be an indirect indicator of their health. 
It is worth noting that a higher number of medical con-
sultations were noted in participants who demonstrat-
ed lower levels of PA-EE and PA-EE/kg. Similar results 
were reported in a 16-year-long study of men (N = 2534, 
19 to 63 years old) in Finland which found that men 
with the lowest PA-EE in their leisure time ended up 
spending 36% more days in hospital (for various reasons) 
than those who were more physically active [36].

The health of elderly people along with an appro-
priate quality of life level which includes the ability to 
maintain functional self-sufficiency is important medi-
cal and social problems. The pertinence of these prob-
lems and the number of scientific studies pertaining to 
these issues has increased in recent years, in part due to 
the growing proportion of society entering this age group. 
The positive relationship demonstrated between HPA 
and functional fitness, self-sufficiency fitness and health, 
indicates a potential direction for the development of 
health prophylaxis. Increasing the range of everyday 
activities does not have to be based on complicated and 
very intensive programmes of controlled physical activ-
ity. Attention should be paid to PA of appropriate dura-
tion. Aerobic physical exertion is related to improved 
health and functional fitness (which has been demon-
strated in the studies quoted above) and general well-
being [37]. The aim of using PA as a means of prophy-
laxis and as therapy for diseases affecting the elderly is 
based mainly on effectively slowing progressive invo-
lutional changes, maintaining functional independ-
ence and ensuring optimal quality of life [38]. In this 
respect ensuring increased levels of HPA seems quite 
beneficial.

Acknowledgments
This study was supported by a grant from the Polish Ministry 
of Science and Higher Education (No. N 404 149 534).

References
1. World Health Organization, The Heidelberg guidelines 

for promoting physical activity among older persons. 
WHO, Geneva 1996.

2. chodzko-Zajko W., Schwingel A., Transnational strate-
gies for the promotion of physical activity and active 
aging: the World Health Organization model of consen-
sus building in international public health. Quest, 2009, 
61 (1), 25–38, doi: 10.1080/00336297.2009.10483598.

3. cress M.E., buchner D.M., Prohaska T., rimmer J., 
brown M., Macera c. et al., best practices for physical 
activity programs and behavior counseling in older adult 
populations. JAPA, 2005, 13, 6–74.

4. Kozdroń E., Organized physical recreation of elderly 
women in town environment. Proposal of programme and 
analysis of health benefits [in Polish]. Studia i Mono grafie 
AWF w Warszawie, 2006, 112.

5. Hoskins I., borodulin K., Perspectives Volume 2: Physical 
Activity and Ageing. commentary. In: bailey S. (ed.), Phy-
sical Activity and Ageing. Meyer & Meyer Sport, Oxford 
2001, 17–20.

6. Harris T., Kovar M.G., Suzman r., Kleinman J.c., Feld-
mam J.J., Longitudinal study of physical ability in the 
oldest-old. Am J Public Health, 1989, 79 (6), 698–702, 
doi: 10.2105/AJPH.79.6.698.

7. Hamdorf P.A., Withers r.T., Penhall r.K., Haslam M.V., 
Physical training effects on the fitness and habitual ac-
tivity patterns of elderly women. Arch Phys Med Rehabil, 
1992, 73 (7), 603–608.

8. Lacroix A.Z., Guralnik J.M., berkman L.F., Wallace r.b., 
Satterfield S., Maintaining mobility in late life. II. Smok-
ing, alcohol consumption, physical activity, and body 
mass index. Am J Epidemiol, 1993, 137(8), 858–869.

9. DiPietro L., The epidemiology of physical activity and 
physical function in older people. Med Sci Sports Exerc, 
1996, 28 (5), 596–600.

10. rantanen T., Heikkinen E., The role of Habitual Physi-
cal Activity in Preserving Muscle Strength From Age 80 
to 85 Years. JAPA, 1998, 6 (2), 121–132.

11. Laukkanen P., Kauppinen M., Heikkinen, E., Physical 
Activity as a Predictor of Health and Disability in 75- and 
80-Year-Old Men and Women: A Five-Year Longitudinal 
Study. JAPA, 1998, 6 (2), 141–156.

12. Daly r.M., Ahlborg H.G., ringsberg K., Gardsell P., 
Sernbo I., Karlsson M.K., Association between changes 
in habitual physical activity and changes in bone density, 
muscle strength, and functional performance in elderly 
men and women. J Am Geriatr Soc, 2008, 56 (12), 2252–
2260, doi: 10.1111/j.1532-5415.2008.02039.x.

13. Aoyagi Y., Park H., Watanabe E., Park S., Shephard r.J., 
Habitual physical activity and physical fitness in older 
Japanese adults: the Nakanojo Study. Gerontology, 2009, 
55 (5), 523–531, doi: 10.1159/000236326.

14. Huang Y., Macera c.A., blair S.N., brill P.A., Kohl H.W. 
3rd, Kronenfeld J.J., Physical fitness, physical activity, 
and functional limitation in adults aged 40 and older. 
Med Sci Sports Exerc, 1998, 30 (9), 1430–1435.

15. Netz Y., Zach S., Taffe J.r., Guthrie J., Dennerstein L., Ha-
bitual physical activity is a meaningful predictor of well-
being in mid-life women: a longitudinal analysis. Cli-
macteric, 2008, 11 (4), 337–344, doi: 10.1080/1369713 
0802239083.



r. Szeklicki et al., Habitual physical activity and fitness among elderly men

34

HUMAN MOVEMENT

16. Hunt S.M., McEwen I., McKenna S.P., Measuring health 
status: a new tool for clinicians and epidemiologists.  
J Coll Gen Pract, 1985, 35, 185–188.

17. Miilunpalo S., Vuori I., Oja P., Pasanen M., Urponen H., 
Self-rated health status as a health measure: the predic-
tive value of self-reported health status on the use of 
physician services and on mortality in the working-age 
population. J Clin Epidemiol, 1997, 50 (5), 517–528.

18. richardson M.T., Ainsworth b.E., Jacobs D.r., Leon A.S., 
Validation of the Stanford 7-day recall to assess habitual 
physical activity. Ann Epidemiol, 2001, 11 (2), 145–153.

19. Szeklicki r., Methods of measurement of physical ac-
tivity [in Polish]. Wychowanie Fizyczne i Sport, 2000, 
44 (3), 3–20.

20. chen K.Y., bassett D.r. Jr, The technology of acceler-
ometry-based activity monitors: current and future. Med 
Sci Sports Exerc, 2005, 37 (Suppl. 11), S490–S500.

21. Sirard J.r., Pate r.r., Physical activity assessment in chil-
dren and adolescents. Sports Med, 2001, 31 (6), 439–454.

22. Morris J.N., Hardman A.E., Walking to health. Sports 
Med, 1997, 23 (5), 306–332.

23. Klesges r.c., Klesges L.M., Swenson A.M., Pheley A.M., 
A validation of two motion sensors in the prediction of 
child and adult physical activity levels. Am J Epidemiol, 
1985, 122 (3), 400–410.

24. Woźniak Z., The oldest among Poznan seniors: autumn 
of life from gerontological perspective [in Polish]. Wy-
dawnictwo Miejskie: Urząd Miasta Poznania, Wydział 
Zdrowia i Spraw Społecznych, Poznań 1997.

25. rikli r.E., Jones c.J., Senior fitness test manual. Human 
Kinetics, champaign 2001.

26. Hillsdon M.M., brunner E.J., Guralnik J.M., Marmot, M.G., 
Prospective study of physical activity and physical func-
tion in early old age. Am J Prev Med, 2005, 28 (3), 245–
250, doi:10.1016/j.amepre.2004.12.008.

27. Szeklicki r., Level of education, marital status and social 
contacts as determinants of habitual physical activity 
among elderly men. Studies in Physical Culture and Tour-
ism, 2006, 13 (Suppl.), 93–97.

28. Spirduso W.W., cronin D.L., Exercise dose-response ef-
fects on quality of life and independent living in older 
adults. Med Sci Sports Exerc, 2001, 33 (Suppl. 6), S598–S608.

29. Kemper H.c.G., Koppes L.L.J., Is physical activity im-
portant for aerobic power in young males and females? 
In: Kemper H.c.G. (ed.), Amsterdam Growth and Health 
Longitudinal Study. Med Sport Sci, 2004, 47, 153–166, 
doi:10.1159/000076202.

30. Malina r.M., Youth physical activity: implications for 
adult physical activity and health. Studies in Physical Cul-
ture and Tourism, 2006, 13 (Suppl.), 29–33.

31. beckett L.A., brock D.b., Lemke J.H., Mendes de Leon c.F., 
Guralnik J.M., Fillenbaum G.G. et al., Analysis of change 
in self-reported physical function among older persons 
in four population studies. Am J Epidemiol, 1996, 143 (8), 
766–778.

32. Wong c.H., Wong S.F., Pang W.S., Azizah M.Y., Dass, M.J., 
Habitual walking and its correlation to better physical 
function: implications for prevention of physical disa-
bility in older persons. J Gerontol A Biol Sci Med Sci, 2003, 
58 (6), M555–M560, doi: 10.1093/gerona/58.6.M555.

33. bień b., Synak b., Health and fitness of elderly in Poland 
in 2000 [in Polish]. In: charzewski J. (ed.) Aging problems. 
The fourth anthropological workshops [in Polish]. AWF, 
Warszawa 2001, 21–36.

34. Dominguez-berjón M.F., borrell c., Nebot M., Artaz-
coz L., Moncada S., Plasència, A., Actividad física habitual 
de la población residente en la ciudad de barcelona. 
Gaceta Sanitaria, 1998, 12 (3), 110–117.

35. buchheit M., Simon c., charloux A., Doutreleau S., Pi-
quard F., branderberger G., Heart rate variability and in-
tensity of habitual physical activity in middle-aged per-
sons. Med Sci Sports Exerc, 2005, 37 (9), 1530–1534.

36. Haapanen-Niemi N., Miilunpalo S., Vuori I., Pasanen M., 
Oja P., The impact of smoking, alcohol consumption, 
and physical activity on use of hospital services. Am J 
Public Health, 1999, 89 (5), 691–698, doi: 10.2105/AJPH. 
89.5.691.

37. Netz Y., Wu M.J., becker b.J., Tenenbaum G., Physical 
activity and psychological well-being in advanced age: 
a meta-analysis of intervention studies. Psychol Aging, 
2005, 20, 272–284, doi: 10.1037/0882-7974.20.2.272.

38. chodzko-Zajko W.J., Proctor D.N., Fiatarone Singh M.A., 
Minson c.T., Nigg c.r., Salem G.J. et al., Exercise and 
physical activity for older adults. Med Sci Sports Exerc, 
2009, 41 (7), 1510–1530.

Paper received by the Editors: December 12, 2012
Paper accepted for publication: February 18, 2013

Correspondence address
robert Szeklicki
Zakład Teorii Wychowania Fizycznego  
i Antropomotoryki
Akademia Wychowania Fizycznego 
ul. Królowej Jadwigi 27/39
61-871 Poznań, Poland
e-mail: szeklicki@awf.poznan.pl


