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Abstract

Introduction and objective. Physical activity is an important factor in maintaining the health and functional fitness of
elderly people. The aim of the study was to determine the number of senior women meeting the physical activity guidelines,
and their level of functional fitness in comparison to women who are not sufficiently physically active.
Materials and method. The study involved 61 women, aged 60–75. Physical activity was monitored on seven consecutive
days of the week, using a triaxial accelerometer ActiGraph GT3X. Results of the assessment of physical activity were verified
against the Global Recommendations of Physical Activity for Health. The Senior Fitness Test (Fullerton Test) was used to
evaluate functional fitness.
Results. In the studied group, 36.1% achieved the recommended level of physical activity. All those examined mainly
undertook physical activity of low intensity. Vigorous physical activity during the week was noted in only 6 seniors. Women
who met the recommendations of physical activity achieved significantly better results in test trials, e.g. Chair Stands, Up
and Go, Six Minute Step Test.
Conclusions. Adherence to physical activity guidelines was associated with better functional fitness of older women.
However, less than half of the examined seniors met the Global Recommendations on Physical Activity for Health.
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INTRODUCTION
The constant lengthening of average life expectancy is one
of the main causes of global tendencies of elderly population
growth in the demographic structure of society. However,
the results of numerous studies show that the healthy life
expectancy indicator is systematically decreasing [1, 2].
The incidence of cardiovascular diseases and cancer which
are the major cause of death is increasing. More and more
people are overweight and obese. Functional fitness of
seniors is worsening continually. These complaints are often
interdependent and overlapping, resulting in serious social
and economic consequences. This situation has contributed
to the increased interest in lifestyle and its impact on the
health and functional abilities of the elderly [3].
Regular physical activity (PA) is an important element
of lifestyle. Numerous epidemiological studies have proved
that it has positive influence on reducing mortality and the
incidence of many diseases [4–6]. Regular physical activity
also helps to maintain functional abilities which play a crucial
role in self-reliance and motor resourcefulness in everyday
life, contributing to having a positive self-esteem for the
quality of life.
In order to determine the health-related level of physical
efforts (specifying frequency, time and intensity) the Global
Recommendations on Physical Activity for Health have been
developed. At present, they are popularized by many world
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organizations and institutions [7]. It is recommended that
elderly people should undertake physical activity of moderate
intensity for at least 150 minutes weekly, or of high intensity
for at least 75 minutes per week [1].
The performed study shows that the undertaking by
the elderly of exercises of the recommended parameters
significantly influences health and functional fitness.
However, respondents were usually diagnosed by subjective
methods (questionnaires) [9, 10, 11]. It has been proved many
times that the accuracy of questionnaire research among
seniors decreases with age [12, 13]. It is therefore necessary
to intensify research on the effects of physical activity of the
elderly by using objective measurement methods.
OBJECTIVE
The aim of the research was to determine the percentage of
elderly women who meet the Global Recommendations on
Physical Activity for Health, and their level of functional
fitness, compared to senior women not meeting the physical
activity guidelines.
MATERIALS AND METHOD
In order to gather together the study group, the project was
promoted in Senior Clubs and Universities of the Third Age.
All volunteers who met the age criteria (at least 60 years of
age) and agreed to take the full programme of research,
showed a state of health which allowed them to undergo
the test of functional fitness were qualified for the study.
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The full research programme was completed by 61 women,
aged 60–75 years. The project was positively assessed by the
Bio-Ethic Committee of the Jerzy Kukuczka Academy of
Physical Education, in Katowice, Poland.
Physical activity was monitored for 7 consecutive days
of the week by a triaxial accelerometer ActiGrpah GT3X,
attached to the waist. This device records acceleration of
the body: sagittally, frontally and laterally, and is equipped
with an inclinometer which identifies changes in body
position. On the basis of these parameters, weekly and
daily energy expenditures were calculated in kilocalories
(Kcal), as well as the number of steps performed by using the
programme Actilife 5.0 Software. In order to compare the PA
measurement results to those recommended by the WHO,
intensity levels were set by undertaken physical activity. Cut
points: 2,020–5,998 count/min for moderate intensity activity
(MPA) and >5,999 count/min for high intensity of activity
(VPA) were taken [14].
Estimated parameters of physical activity (frequency,
duration in one day and the intensity of effort) were
interpreted on the basis of the PA guidelines, which allowed
classification of each woman as sufficiently or insufficiently
physically active. Senior women performing moderate
physical effort (MPA) for at least 150 minutes per week, or
intensive physical efforts (VPA) for at least 75 minutes per
week, or an appropriate (tantamount) combination of the
efforts of moderate and high intensity, were classified as
sufficiently physically active.
Senior Fitness Test (SFT – Fullerton Test) for people over 60
years of age [15] was applied to assess functional performance.
This test allows for assessment of strength and flexibility
of lower and upper body, dynamic balance and aerobic
endurance. The following trial tests were performed [15]:
1) 30-Second Chair Stand – to assess lower body strength.
Number of full stands in 30 seconds with arms folded
across he chest.
2) Arm Curl – to assess upper body strength. Number of full
curls in 30 seconds holding a hand weight of 2 kg.
3) Back Scratch – to assess upper body flexibility. With one
hand reaching over the shoulder and the other hand in the
middle of the back. The result of this trial was the number
of centimeters between extended middle fingers (+ or -).
4) Chair Sit and Reach – to assess lower body flexibility. Test
was performed in a sitting position in front of a chair, with
one leg extended and hands reaching as far as possible
toward toes. The result of this trial was the distance
calculated in centimeters (+ or -) between extended fingers
and tip of the toes.
5) 8-Foot Up and Go – to asses agility / dynamic balance.
Number of seconds required to get up from the chair,
walk 8 feet distance (2.44 m), turn and return to the seated
position.
6) 6-Minute Walk – to assess aerobic endurance. The result
of this test was distance in meters walked in 6 minutes
around 40 meters course. This test was performed on a
different day than the others. Immediately before and
after completing the march, heart rate was measured by
bulbar heart monitor, and the examined women evaluated
the severity of subjective feeling of effort in a 20-point
Borg scale.
These trials, except for the 6-minute walk, were performed
twice, and the better results were selected for analyses.

Statistical Analysis. For all quantitative variables, basic
parameters of descriptive statistics were calculated: arithmetic
mean (Mean) and standard deviation (SD). In assessment of
the intergroup, differentiation (criteria for age and level of
PA) Kruskal-Wallis and Mann Whitney tests were used.
Statistical analyses were performed on IBM SPSS. P-value
was set at a 5% level of significance.
RESULTS
No significant variation of the basic parameters of somatic
build in different age groups was found (Tab. 1). Average BMI
values were slightly higher than those adopted by the WHO
and indicated overweight in some examined women, which
is typical for this age.
Table 1. Characteristics of somatic parameters in examined women acc.
to age groups
Age [years]
60–64 (n=24)

65–69 (n=23)

70–75 (n=14)

Total (n=61)

Mean

SD

Mean

SD

Mean

SD

Mean

SD

61.83

1.40

66.87

1.42

72.43

1.70

66.16

4.36

Body Height [cm] 160.79

5.15

158.96 4.69 159.57

3.03

159.82

4.57

Body Weight [kg] 70.71

11.92

64.07

9.07

72.90

11.27

68.71

11.23

Body Fat [%]

35.83

7.14

34.25

4.82

38.55

7.78

35.86

6.62

BMI [kg/m2]

27.62

4.47

26.58

2.85

28.63

4.26

27.08

4.01

Age [years]

*p<0.05

Analysis of physical activity parameters monitored by
accelerometer indicated a high dispersion of results (Tab. 2).
Women performed most physical activity of low intensity
(<4 MET), while vigorous physical activity (> 6 MET) in the
monitored week was observed only in 6 seniors (9.8%).
Interpretation of the level of physical activity parameters
examined in relation to the physical activity guidelines,
revealed that 36% of the women met the criteria for the Global
Recommendations on Physical Activity for Health (Tab.2).
Table 2. Characteristics of physical activity parametersandthe percentage
ofmeeting thePAguidelinesin examined women
N

%

WPA [kcal/week]

61

100

2094.9 909.29

DPA [kcal/week]

61

100

299.28 129.90

WNS [nr/week]

61

100

50571

DNS [nr/week]

61

100

7224.4 3098.4

LPA [min/week]

61

100

189.6

75.6

MPA [min/week]

59

96.7

130.1

113.9

VPA [min/week]

6

9.8

11.67

12.66

PA Guidelines

Mean

SD

Meetcriteria Not meetcriteria
N

%

N

%

22

36.1

39

63.9

21689

WPA – weekly physical activity; DPA – daily physical activity; WNS – weekly number of steps;
DNS – daily number of steps; LPA – low physical activity; MPA – moderate physical activity;
VPA – vigorous physical activity

The recommendations on physical activity for health
include only moderate (MPA) and vigorous physical activity
(VPA). Detailed analysis within these levels of physical
activity showed that in women who did not meet the PA
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recommendations, the monitoring equipment did not register
within a week any vigorous activity, and moderate activity
was undertaken by an average of 60 minutes during the week
(8.5 min/day) (Fig. 1).

Figure 1. Weekly moderate and vigorous physical activity in women who met and
those who did not meet physical activity enhancing criteria.
PA – physical activity; MPA – moderate physical activity; VPA – vigorous physical
activity.

Senior women who met the recommendations of the Global
Recommendations on Physical Activity for Health achieved
better results in all the tests of functional fitness, assessed
by the Senior Fitness Test (Tab. 3). However, statistical
significance was found only in the tests: Getting up from a
Chair (power unit efficiency evaluation of the lower limbs),
Up and Go (assessing dynamic balance) and Six Minute Step
Test (assessing aerobic endurance). Moreover, those examined
who met the criteria of physical activity, compared to the
insufficiently active women covered, on average, a longer
distance in the 6-minute walk test and obtained a similar
value of post-effort induced heart rate. These women also
declared a significantly lower feeling of fatigue after the trial
(Tab. 3).
Table 3. Differentiated level of functional fitness in women meeting and
not meeting physical activity guidelines
PA Recommendations
Not meet criteria
(n=39)

Meet criteria
(n=22)

Mean

SD

Mean

SD

p

Chair Stand [nr of rep.]

17.41

3.04

19.59

3.76

0.044

Arm Curl [nr of rep.]

22.10

4.01

22.86

3.04

0.587

Chair Sit and Reach [cm +/-]

4.82

9.89

8.09

7.22

0.157

Up and Go [s]

4.88

0.37

4.54

0.38

0.001

BackScratch Test [cm +/-]

-2.04

6.28

0.07

5.22

0.410

Distance [m]

508.85

44.93

556.27

43.97

0.000

HeartRatebefore TM6

70.03

7.21

67.77

5.72

0.351

HeartRateafter TM6

120.87

10.56

121.59

8.26

0.792

Borg Scale [pkt]

12.54

1.14

11.82

1.01

0.018

Six Minute Step Test – TM6:

DISCUSSION
The study shows that more than one-third of senior
women meet weekly health-enhancing physical activity
recommendations. Analysis of world literature indicates

that comparing the percentages of people engaging in
health-enhancing physical activity is difficult due to the
multiplicity of methods of assessment and recommendations
(recommendations), according to which the results are
interpreted. Sun and Norman [16], by making a meta-analysis
during 2001–2011 concerning the implementation of the
recommendations of physical activity by persons over 60
years of age, that the criteria for health-promoting interests
ranged in extreme cases from 2.4 – 83%.
Using objective measurements (accelerometer) of physical
activity, the criterion of taking at least 150 minutes MVPA
per week was met the 2.5% of people over the age of 65
in the UK [17]. Davis and Fox [18], based on the same
recommendations, estimated that PA guidelines were met
by 1.84% of senior citizens from France and Italy. Colley and
Garriguet [19] found that the desired health physical activity
was undertaken by 13.1% of seniors in Canada, including
12.6% of women aged 60–79 years.
Different results were obtained by Hurtig-Wennlof and
Hagstromer [20], who observed the recommended physical
activity in up to 87% of seniors in Sweden; the research,
however, concerned a much smaller group (n = 54) compared
to other presented analyses in which the number of examined
ranged from 200 – 900 seniors. Moreover, in all the abovequoted studies, different criteria were used to verify the
activity of the various levels of intensity. Tucker and Welk
[21], for the level of MVPA accepted values of >2020 counts/
min, while Harrisand Owen [17] >2,000 counts/min, Davis
and Fox [18] >1,952 counts/min, Colley and Garriguet [19]
>1,535 count/min, and Hurtig-Wennlof and Hagstromer [20]
> 760 count/min. The inclusion of such low value probably
contributed to the high proportion of Swedish seniors
meeting the criteria for health-enhancing physical activity.
On the other hand, the results of the ‘SHARE 50 + in Europe’
project carried out in 13 European countries, also indicated
that the highest levels of MVPA were presented by seniors in
Sweden and Switzerland. In the ranking, Poland was placed
in the last place [22].
Despite the diversity of the PA assessment procedures
listed in most studies conducted in large populations using
accelerometers, the proportion of seniors meeting criteria for
health-enhancing physical activity did not exceed an average
of 15%. The results of the presnted study, in which 36% of
seniors met the Global Recommendations on Physical Activity
for Health, can therefore be considered as optimistic. This
may be due to the specific nature of the study group, whose
participants were from institutions focused on various forms
of activating seniors (Universities of the Third Age, Senior
Clubs). On the other hand, participation in the study was
voluntary, and the condition was to agree on implementing
the full programme of tests, including tests of physical fitness.
It can be assumed that some physically inactive women, with
a low level of physical fitness, deliberately resigned from
participation in the study.
The dependence between physical activity and functional
fitness has also been the subject of many studies. Milanovic
and Pantelic [23] pointed out the relationship of weekly
physical activity with the results of all SFT tests, in particular,
the ‘Chair Stand’, ‘Arm Curl’, and attempts to assess
dynamic balance. Implementation of the PolSenior 6-month
programme of recreation led to a significant improvement
in all test results SFT [24]. In the current research, meeting
physical activity guidelines also significantly differentiated
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the strength fitness level of the lower limbs, dynamic balance
and efficiency assessed in a 6-minute walk. The beneficial
effect of MVPA on the efficiency of older people, assessed by
the Senior Fitness Test, was also shown by Santos Silva et al.
[25]. The conclusion to be drawn are that even at an advanced
age, the human body is sensitive to movement stimuli in the
form of regular physical activity.
CONCLUSIONS
1. A little more than one-third of the examined seniors met
the Global Recommendations on Physical Activity for
Health.
2. A very low percentage of senior women undertook vigorous
physical activity.
3. Meeting physical activity guidelines was associated with
better functional fitness, which guarantees life self-reliance
and independence for seniors.
Implication for further research: further research should be
aimed at examining the effectiveness of motor programmes
for activating seniors, based on diverse health-enhancing
recommendations.
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