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I Abstract
Introduction. Physical activity has a positive effect on health. The level of physical activity changes with age. Elderly people
often reduce their physical activity, among other things, due to deteriorating health or the belief that it is inappropriate to
indulge in sports or be physically active at old agge. On the other hand, the lack of systematic physical activity in the elderly
can lead to a reduction in the body’s efficiency in many health aspects. Although there are many methods of measuring
human physical activity, there is no ideal tool for measuring that activity.
Objective. The main aim of the study was to assess the effectiveness of the use of selected methods of measuring physical
activity in the elderly, as well as to evaluate the influence of the measured activity on the nutritional status of women over
60 years of age.
Materials and method. The study was carried out in the area of western Poland in a group of 110 generally healthy women
above the age of 60, who were divided into 3 groups of intensity of undertaken physical activity (low active 30.00%,
moderately active 41.82% and active 28.18%). A pedometer and a physical activity diary were used to measure physical
activity. Body composition was assessed by the bioelectrical impedance method which uses a body composition analyzer.
Body height and weight, lean mass of limbs and body, adipose tissue content, total water content, waist circumference to
hip circumference (WHR), and BMI (Body Mass Index) were assessed.
Results. The correlation coefficient between the methods of assessing physical activity, i.e. the number of minutes/day and
the number of steps/day, was 0.92 and was statistically significant at the level of p<0.001. This was assumed to be a strict
correlation. Based on the physical activity diary, it was estimated that women spent an average of 92.85 minutes a day on
physical activity, while the data obtained from the pedometer showed that they performed an average of 4,462 steps a
day. The average age of the respondents was 67.25 years, and average BMI - 28.07 kg/m?.
Conclusion. A close correlation was demonstrated between the applied methods for assessing physical activity shows about
the appropriate selection of methods, as well as, due to their ease of use, their use to assess physical activity in the elderly.
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INTRODUCTION

The ageing of the population is one of the most important
challenges in health and social policy worldwide. As a result
of the ageing process, several physiological changes occur in
the human body: muscle mass and lean body mass decrease,
and regular exercise is unable to prevent the decline in muscle
strength, although it does permit a longer maintenance of
fitness and independence. Currently, it is commonly believed
that physical activity can significantly modify the progressive,
albeit natural, ageing process|[1].

Physical activity, defined as any form of body movement
caused by muscle contractions, in which energy expenditure
exceeds resting energy levels, benefits the health of people of
all ages. This definition covers all forms of physical activity,
i.e. recreational physical activity, professional sports, physical
activity in and around the home, and physical activity related
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to transport [2]. The lack of systematic physical activity in
the elderly may lead to a reduction in the body’s efficiency
in many health aspects. One of the conditions for successful
ageing is independence. The percentage of disabled people
increases with age, both in terms of performing complex
and basic everyday activities. The main risk factors for
disability, not related to the disease process, include low
physical activity, smoking and a high BMI [3].

The ageing process leads to disturbances in the functioning
of tests on controls, including traffic routes [4, 5]. At the same
time, physical activity is an important factor affecting the
general condition of the elderly and reducing mortality. [6].

Physical activity of the elderly affects their vitality,
maintaining muscle strength, balance, flexibility, endurance
[7], and thus maintaining physical fitness, independence in
everyday life, maintaining the quality of life [8, 9], as well
as many organs and systems, and on metabolism [10, 11].

Physically active people have a lower risk of obesity by
maintaining a healthy body weight and physical activity also
has a positive effect on their emotional state, and are able to
assess their health better [12]. Despite the beneficial effects of
physical activity on health, research shows that most adults of
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all ages spend their leisure time passively [13]. Furthermore,
the elderly reduce their physical activity, among others, as
a result of deteriorating health or the misconception that
it is not appropriate to indulge in sports with ageing [14].
Systematic physical activity results in numerous physical and
mental benefits for the human body at any age. It allows the
reduction of risk factors for many diseases, in particular those
related to the cardiovascular system and metabolic diseases.
Lack of physical activity is now a serious social problem,
requiring wide-ranging intervention not only of health care,
especially of people dealing with health promotion, but also
of other sectors of public activity. The effects of physical
activity depend on its type, volume, intensity and regularity.
Individual measurement of physical activity allows not only
the indirect assessment the state of human health and the
risk of cardiovascular or metabolic diseases. It is a tool
which enables the formulation detailed recommendations
of physical activity for each individual, taking into account
the data obtained in the initial study. However, there is no
ideal tool for measuring human motor activity [15].

There are many methods for measuring human physical
activity, each one of chich has its own advantages and
disadvantages. These methods can be divided into objective
and subjective. Two types of objective methods can be
distinguished: the first are those that use a metabolic criterion
for measurements, such as the level of oxygen uptake, the
carbon dioxide released, or heat. All measurements using
objective methods allow determination of the energy
expenditure of the body. The type of objective method
involves indirect methods, i.e. those in which special meters
are used for measurement: accelerometers, heart rate meters
and pedometers, chich allow kinematic analysis, such as
motion detection and recording, [16].

The subjective methods of assessing human motor activity
include a diagnostic survey, with the use of questionnaires
carried out by the interviewer or by the respondents
themselves (as a form of self-assessment). The subjective
methods also include multimedia equipment (tape recorders,
cameras) and writing journals. As mentioned above, no
method is perfect. Of course, some methods are considered
the “gold standard”, such as the double-labelled water
method in indirect calorimetry. Nevertheless, each has its
own advantages (such as accuracy of measurement, ease of
use, possibility of use in the entire population, possibility
of measurement at home and over a longer period of time,
the ability to measure a single motor activity and can be
divided into small, medium and high physical activity),
and disadvantages (such as no actual energy expenditure
is measured, measurement based only on the subjective
interpretation of the tested person, possible lack of regularity,
shocks measured as steps, the high cost of measurement, or
the presence of an expert for the analysis [17].

Several instruments are available to measure physical ativity
in older adults, such as questionnaires, diaries, accelerometers
and pedometers. Although several aspects (e.g., strengths,
weaknesses and practical considerations) have to be
considered when selecting an instrument [18], questionnaires
appear to be popular for the measurement of physical activity
in older adults [19]. In contrast to accelerometers, they are
usually feasible in large epidemiological studies and well-
accepted by participants. For example, questionnaires are
used in large national surveys to determine and compare
levels of physical activity among different countries [20].

The use of the same measurement method in these surveys
facilitates comparability among physical activity estimates
[21]. The choice of the method depends on the age of the tested
person, type of tests, hardware capabilities, cooperation with
the person, at which we measure, and for this study.
Taking into account the above, and primarily concerning
the research group, as well as financial opportunities and
hardware, two methods of measurement were selected to
assess the motor activity of women in this study. Objective
method - measurement with a pedometer, and subjective
method - assessment based on a physical activity diary. The
obtained data obtained were to show the practical applications
of the selected methods in everyday life for independent
programming of physical activity, especially among the elderly.
A pedometer is a simple, electronic device used to count
steps, it allows the monitoring of physical activity throughout
the day (even during the simplest walks) by calculating the
number of steps taken by a person during the day, or at
other specified times. The operation of pedometers is based
on the use of a pendulum that captures the movements of
the human body, both accelerating and slowing down the
speed of movement while moving. They allow the evaluation
of various physical activities. These devices are not perfect,
but they are cheap to use and easy to use by the elderly [22].
The physical activity diary is a simple, cheap method of
assessing physical activity, it is not burdensome for the subject
and does not change behaviour. It is a descriptive method
conducted by the subject within the course of motor activity.
The study aimed to find an adequate tool for assessing
physical activity, as well as ass assessing the impact of this
activity on the nutritional status of women over 60 years of age.

MATERIALS AND METHOD

The study group consisted of 110 generally healthy women
from western Poland. The following qualification criteria
were adopted: gender - women, age — over 60, functional
status — independence in carrying out everyday activities
and in good general health. All participants, after being
provided with written information about the study, gave
written consent to participate. The average age in the studied
target group was 67.25+6.10 years, height 158.76 +5.77 cm,
and body weight 70.57 £ 11.30 kg.

The study procedure was reviewed and approved by the
Bioethics Committee of the Medical University in Poznan
(Decision No. 184/18 of 01/02/2018). All study participants
gave their written informed consent. All procedures were
carried out according to the ethical standards of the Helsinki
Declaration of 1975.

Diagnostic tests were carried outin the study group: scientific
(movement) tests using two independent measurement
methods: pedometer and activation (movement) diary. The
women were assessed using the Bioelectrical Impedance
Analysis (BIA) method with the use of the Tanita Body
Composition Analyzer (BC 420 MA). Body height and
weight, lean body mass, adipose tissue content, total water
content, waist circumference index (WHR) and Body Mass
Index (BMI) were assessed. Participant characteristics are
listed in Table 1.

Physical activity was measured by two independent
simultaneously applied methods. The first is to measure the
number of steps with the GARMIN Forerunner 35 HR sports
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Table 1. Characteristics of the study group

Total

Variable Unit (=110)

arithmetic average+SD
median
(min-max)
90th

67.25+6.10
67.00 (60.00-91.00)
74.00

Age years

158.76+5.77
159.00 (144.00-176.00)
165.00

Body height cm

70.57£11.30
68.70 (50.20-100.00)
86.27

Body mass kg

28.07+4.76
27.35(18.40-42.50)
35.00

BMI kg/m?

0.88 +0.088
0.87 (0.68-1.160)
0.99

WHR [waist/hip circumference]

26.29+8.48
24.90 (9.40-51.10)
3833

FAT kg

44.08+4.60
43.85 (28.20-54.90)
50.12

FFM kg

32.27+£3.36
32.10 (20.60-40.20)
36.71

TBW kg

Values are expressed as means + standard deviations - SD; medians - Me; ranges - min-max;
BMI - body mass index; FAT - fat mass; FFM - fat-free mass; TBW - total body water content.

watch, equipped with a step counter. Each person was required
to wear the watch on the wrist of their left hand permanently
for three days, excluding bedtime and before contact with
water (bathing, swimming, exercising in water). The second
method is the assessment of physical activity using an activity
diary, in which the participants of the study recorded for the
same three days the type of activity they performer, and how
many minutes they spent on the activity. Organized sports
activities, such as gymnastics, fitness, swimming, dancing,
tenis and Nordic walking were taken into account, as well
as other physical activities, such as gardening, cycling and
intense walking. Physical activity was classified based on the
number of steps taken during three days, measured with a
pedometer-watch, and the number of minutes indicated in
the physical activity diary, which participants also completed
for three days. The following were adopted as measurable
units: the number of steps per day (data obtained from the
pedometer) and the number of minutes per day spent on
physical activity (data from the diary).

Participants were also asked not to change the activity
undertaken by recording and wearing the device during
the registration days. The obtained resultsprovided the basis
for calculating the physical activity index, which indicated
the number of steps taken per minute (steps/minutes). The
bioelectrical impedance (BIA) method was used to assess the
body composition of the subjects. The tests were performed
using the Tanita BC 420 MA body composition analyzer
(Tanita Co., Japan). The measurement was performed
after a light meal in the morning. Before taking the body
composition measurement, body height was measured with

each person stepping on to the scales barefoot, keeping still,
with the upper limbs lowered and not touching the thighs.

The collected results were statistically analyzed using
the STATISTICA 13 statistical package. For all variables
(parameters of general characteristics, physical activity,
body composition), arithmetic means, median, minimum
and maximum value, standard deviations and the 90th
percentile were calculated. A comparative analysis of the
studied features within selected groups and the assessment
of relationships between them were based on non-parametric
procedures due to deviations of the measured characteristics
from the normal distribution (Mann-Whitney test, Spearman
correlation). The interaction between the selected features
was assessed using ANOVA. In the case of the survey data,
the Pearson chi-square test was used and the obtained results
were presented in percentage terms. The p<0.05 level was
considered statistically significant.

RESULTS

The average age of the respondents was 67.25 years, and the
average BMI - 28.07 kg/m”. Measurements showed that the
women took an average of 4,462 steps a day (Fig. 1), and spent
an average of 92.85 + 53.05 minutes a day on physical activity
(Fig. 2). The minimum number of steps was 746.00 and the
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Figure 1. Physical activity (steps/day) in three groups of tested women
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maximum - 16,750.00. The minimum number of minutes
of activity was 14.29 and the maximum number - 240.00.

The Pearson correlation coeflicient (the data met the
condition of a normal distribution Shapiro-Wilk test) between
the measurement methods used (steps/day and minutes/
day) was 0.92, and was statistically significant at the level of
p<0.001, which can be taken as a strict correlation (Fig. 3).
The obtained results of measurements gave the basis for the
division of women into three groups according to specific
physical activity: low activity, moderate and active (30.00%,
41.82% and 28.18%, respectively) (Tab. 2). The division into
three comparative groups was made using the k-means cluster
analysis, the variables based on which the above-mentioned
groups of active women were distinguished, and the activity
undertaken is steps/day and min/day.

Group 1 consisted of 33 women (30.00% of the general study
group) who, compared to the entire group, had the lowest
activity results in steps/day (Min=746.00; Max=2,550.00)
and in minutes/day (Min=14.29; Max=>57.14). Group 2 was
the most numerous group — 46 women (41.82% of the study
group), which was characterized by medium and high
activity in steps/day (Min=2,100.00; Max=7,083.33) and in
minutes/day (Min=61.43; Max=112.14). Group 3 consisted
of 31 women with final and average activity scores in steps/
day (Min=3,700.00; Max=16,750.00), and in minutes/day
(Min=120.00; Max=240.00).

Table 2. Characteristic of physical activity of participants
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Figure 3. Relationship between the number of steps and duration of physical
activity in one day in the surveyed women

The average value of the BMI index for the general study
group was 28.07 +4.76, with the value Min=18.40 and
Max =42.50, while the average value of the WHR index was
0.88+0.09 (Min=0.68, Max = 1.16). In the individual groups
of women, the average value of the BMI index decreased with
the increase in the level of physical activity, similar to the

Activity
TOTAL
(n=110) Low active Moderately active Active
100% (n=33) (n=46) (n=31)
30.00% 41.82% 28.18%
arithmetic average+SD
median
(min-max)
90th
67.61%6.55 67.96+6.62 65.81+4.52
67.25£6.10 67.00 67.50 66.00
Age 67.00 (60.00-91.00) (60.00-91.00) (60.00-79.00)
lyears] (60.00-91.00) 74.00 75.00 71.00
74.00
p*N.S.
20.48+4.84 27.89+5.30 26.81+3.38
28.07+4.76 30.30 27.20 30.80
BMI 3735 (19.50-38.30) (18.40-42.50) (19.9-36.00)
[kg/m?] (18.40-42.50) 36.40 35.00 30.80
35.00 [ vs. 0N [ vs. [111] [ vs. 11
p*0.1062 p*0.0150 p* 0.4800
0.89+0.11 0.88+0.07 0.86+0.09
0.88+0.09 0.87 0.88 095
WHR 0.87 (0.74-1.16) (0.76-1.04) (0.68-1.15)
(0.68-1.16) 1.02 098 0.95
0.99
p*N.S.
1551.17+555.78 3699.51+1194.14 8690.30+3585.88
4461.50+3480.48 1506.67 3270.00 8826.67
Steps/Day 3160.00 (746.00-2550.00) (2100.00-7083.33) (3700.00-16750.00)
(746.00-16750.00) 232667 4920.00 1378333
9819.00
p* 0.0000
39.42+11.82 82.71+13.38 164.77+34.15
92.85+53.05 42.86 81.43 151.43
Minutes/Day 81.07 (14.29-57.14) (61.43-112.14) (120.00-240.00)
(14.29-240.00) 57.14 102.86 214.29
17157
p* 0.0000

p*(significance level of p differences) Mann-Whitney test. Measurement results in the studied groups differed from the normal distribution (verified using the Shapiro-Wilk test); therefore, the

Mann-Whitney test was used to compare them. Statistical significance is shown in bold.
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value of the WHR index. The lowest values of these indicators
were observed in group 3 who obtained the mean BMI
26.81+3.38 (Min=19.90, Max=36.00) and WHR 0.86 +0.09
(Min=0.68, Max =1.15) (Tab. 2). In the descriptive statistics
programme, such a division is absolutely correct, and the
active position differed significantly from the rest of the
respondents. Concerning the above data, the Mann-Whitney
U test verified that the obtained groups differ significantly
from each other. Figure 4 shows the relationship between the
individual levels of physical activity and BMI values.

32
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Figure 4. Physical activity and BMI

Table 3 presents the division of the respondents according
to age categories (<65; 66-70; >70) and physical activity (low
active, moderately active, active), which allows analysis of
the examined features, assuming comparable features in the
groups (chi = 2.8947; p> 0.05). The most numerous group of
active women were those <65 years of age (46 — 41.82%). In
the age range of 66-70, there were 39 women (35.45%), while
in the >70 years of age group there were 25 women (22.73%).

Table 3. Number of people in the compared groups by age and physical
activity

Chi’=2,8947 - Age range

Activity level
p=0.5756 <65 (66-70) >70  Total
Number 12 6.12 9 33
% from the line Low active 36.36% 33.6% 27.27% 100.00%
% of the total 10.91% 1091% 8.18%  30.00%
Number 20 14 12 46
% from the line Moderately active ~ 43.48% 30.43% 26.09% 100.00%
% from the total 18.18% 12.73% 1091% 41.82%
Number 14 13 4 31
% from the line Active 45.16% 41.94% 12.90% 100.00%
% from the total 1273% 11.82% 3.64% 28.18%
Number 46 39 25 110
O EEEEE—— Total activity
% from the total 41.82% 3545% 22.73% 100.00%

In the group of women with low physical activity, the lowest
number of women were over 70 years of age (9-27.27%), while
in the age groups <65, 66-70, > 70 years, the number was
the same (12-36.36%). In the moderately active group, the
number in the age groups decreased with age, i.e. the highest
number were women aged <65 (20-43.48%), 66-70 years of

age (14-30.43%) > 70 years of age (12-26.09%). Similarly, in
the group with the highest activity, the number in individual
age groups decreased with age, i.e. 14 (45.16%), 13 (41.94%)
and 4 (12.90%), respectively. Younger women showed a greater
level of physical activity, which decreased with increasing age
of the surveyed women.

Table 4 presents physical activity (steps/day and minutes/
day) and the BMI value in individual age groups, assuming
the age groups of participants established above (<65, 66-70,
>70 years). In age groups I and II (<65 and 66-70 years),the
levels of physical activity did not differ significantly, but these
groups were the most active. In the oldest age group, the
average levels of physical activity were the lowest, although
it was in this group that the maximum value of minutes/day
was found. The value of the BMI index increased with the
age of the study participants. Nevertheless, the BMI value
for the entire study group was 28.07 £4.76 [m?/kg] wchich,
according to the standards, indicates that the whole group
was overweight.

In terms of the value of the physical activity, as well as
the value of BMI, significant statistical differences (<0.05)
were observed between age groups I and II, as well as IT and
III. Physical activity in the three age groups of the surveyed
women is illustrated in Figure 5 (minutes/day) and Figure 6
(steps/day). Table 5 presents the value of physical activity
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Figure 5. Physical activity (steps/day) in three age groups of the surveyed women
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Figure 6. Physical activity (minutes/day) in three age groups of the surveyed women
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Age [years]
TOTAL <65 66-70 >70
n=110
( 100%) (n=46) (n=39) (n=25)
41.82% 35.45% 22.73%
1 [l ]
Arithmetic average+SD
median
(min-max)
62.07+1.65 68.08+1.53 75.48+6.07
Age 67.25+6.10 62.00 68.00 72.00
[years] 67.00 (60.00-65.00) (66.00-70.00) (71.00-91.00)
(60.00-91.00)
p* <0.001
27.14+4.65 28.18+4.91 29.59+4.48
28.0044.76 26.55 27.30 29.60
BMI ) 27.00 (18.40-38.30) (19.50-42.50) (19.90-38.50)
[m?/kg] )
(18.00-43.00) p* Ivs. Il Ivs. il Ihvs. I
NS. <0.05 N.S.
4818.00+3228.72 4892+4252.10 3134+2112.73
4047.00 3100.00 2800.00

Physical activity

4461.50+3480.48
3160.00

(769.00-13783.00)

(746.00-16750.00)

(980.00-9840.00)

Steps/Day
(746.00-16750.00)  p* Ivs. Il Ivs. Ill Ivs. IIl
N.S. <0.05 <0.05
97.00+53.58 97.00+53.85 79.00+50.48
) . 92.85+53.05 83.00 83.00 69.00
Physical ZC“V'IY 8107 (21.00-229.00) (14.00-223.00) (23.00-240.00)
Minutes/day
(14.29-240.00) p* Ivs. Il Ivs. Il lvs. IIl
N.S. <0.05 <0.05
p*(significance level of p differences)
Table 5. Activity factor and overall body composition
Physical activity (PA)
(steps/day; minutes/day)
TOTAL Low active Moderately active Active
Body composition
(n=110) (n=33) (n=46) (n=31)
100% 30.00% 41.82% 28.18%
| I 1]
arithmetic average+SD
median
(min-max)
Fat tissue 26.29 £8.48 28.31+£8.97 26.24+9.212 24.22+6.29
kg] 24.90 29.90 24.15 23.00
9 (9.40-51.10) (9.40-44.60) (11.70-51.10) (12.20-38.30)
p* vs. |l lvs. Il s, I
N.S. <0.05 N.S.
Amount of lean tissue 44.,08+4.60 44.62+5.417 43.67+4.73 4411+3.41
kgl 43.85 44.70 42.70 43.90
9 (28.20-54.90) (28.20-53.00) (35.90-54.90) (38.20-51.90)
p*N.S.
Total body water 32.27+3.36 32.65+£3.96 31.98+4.73 32.30+2.49
kal 4 32.10 32.70 31.25 32.10
9 (20.60-40.20) (20.60-38.80) (26.30-40.20) (28.00-38.00)
p* N.S.

p* significance level of differences

(steps/day and minutes/day) in the particular activity of group
III (low active, moderately active and active) concerning the
general body composition of the studied women (adipose
tissue, lean tissue and water content). The content of adipose
tissue was the lowest in the group of the most active women
(24.22 £ 6.29 kg), While it was the highest in the group of

women with the lowest physical activity (28.31 + 8.97 kg).
Significant statistical differences (<0.05) were observed
between activity groups I and III. No significant statistical
differences were observed concerning the other values of
body composition.
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DISCUSSION

In the presened study, two methods were used to assess the
physical activity of womenaged over 60: measurement with a
sports watch with a pedometer function, and based on data
collected from participants in the form of a completed diary
of physical activity. The literature on the subject describes
many studies in which a pedometer was used as the tool for
measuring physical activity. In a study by Mizuno et al, a
pedometer was used to measure physical activity and energy
expenditure during walking and jogging. Comparing the
energy expenditure values obtained from the pedometer
with the energy expenditure calculated based on the VO?max
relationship, it was found that the pedometer is a reliable tool
for measuring energy expenditure on physical activity [9].
Similarly, in a study by Nielson et al., conducted on a group of
100 people (men and women), it was found that the pedometer
is a good tool for measuring physical activity and energy
expenditure, especially moderate-intensity physical activity
[23]. In the current study, energy expenditure was not measured
with a pedometer, but by the number of steps measured, which
provided the basis for estimating the level of the women’s
physical activity. However, it should be remembered that the
correct measurement of physical activity with a pedometer
requires wearing the device for some length time. Kubot’s
research has shown that for proper measurement, a pedometer
should be worn for a minimum of three days to obtain a real
measurement of physical activity [12]. In the current study,
the women also wore pedometers for three days.

Similarly, a diary can be a tool to assess the physical
activity of the elderly. This method was used by Cisek-
Wozniak et al. to assess the physical activity of 100 women
aged 60 - 75 years, who were asked to complete a self-
created questionnaire regarding their physical activity. The
participants were asked about the number of minutes they
spend on organized physical activity, such as fitness, walking,
dancing, swimming, and other form sof physical activity. The
obtained answers provided the authors of the study the basis
for dividing the respondents into three groups of physical
activity: high, medium and lack (respectively 30.00, 49.00,
21.00%). The division was based on the weekly time spent in
physical activity by older women: high physical activity — over
60 minutes a week, average — below 50 minutes a week, the
most active women — 120 minutes a week on exercise [11].

The authors of the study ‘Adherence to physical activity
guidelines and functional fitness of elderly women, using
objective measurement’ by A. Nawrock et al., in by Brovold
T. et al., Gouveia ER et al. or Bergier J. who surveyed the
respondents of their research with subjective methods,
i.e. with the use of questionnaires. The research showed
that elderly people who started exercising recommended
parameters, significantly influenced their health and
functional efficiency [24].

Physical activity is assessed most often based on interviews
obtained from the subjects [21, 25]; however, in the case of
older people, objective measurement Rusing various types of
devices seems to be better for assessing energy expenditure
related to physical activity [15]. At the same time, there
are relatively few studies of elderly people assessing actual
physical activity and related energy expenditure. Of course,
some studies use the double-labelled water method or indirect
calorimetry, but the measurements with these methods are
burdensome for the participants [26, 27, 28].

This presented study also proves the influence of physical
activity on the nutritional status and body composition of
people undertaking physical activity. The women differed
between the groups in the value of the BMI index, the
average value of which for the entire study group indicates
overweight [29]; however, on analyzing its values in the
individual activity groups, it decreases with increasing
physical activity. Moreover, significant statistical differences
between the groups with the lowest and the highest physical
activity may indicate the influence of this activity on the BMI
index, and thus on overweight and obesity. Literature data
indicate the positive effect of physical (exercise) activity on
the correct bodyweight and the value of BMI [30, 31], which
is also confirmed in this study.

The above can be supplemented by the WHR values
obtained in individual groups of physical activity, which
indicate the presence of abdominal obesity; however, these
values fluctuate at the lower limit adopted for women (0.85).
In the group of women with the highest activity, this value
was closest to the limit of 0.85, with the lowest WHR values
indicating no obesity (0.68) in this group.

Analyzing the content of adipose tissue that women had
in individual activity groups, it can be clearly stated that
physical activity had a decisive influence on its amount in
the body of the examined women. The content of body fat
decreased with increasing levels of physical activity. Visible
differences in the values of this body component can be
observed in the group of women with the lowest physical
activity compared to the women with the highest activity.
Such findings are confirmed in the extensive world literature
[32, 33, 34].

Research on the assessment of the development, usefulness
and effectiveness in facilitating pro-health activities is neither
wide nor very advanced [35]; however, health devices and
applications seem to be an interesting element for promoting
pro-health behaviour. By providing their users with
convenient, quick and clear access to data on the current basic
health parameters, as well as monitoring changes in these
values over time, they increase health self-awareness, giving
the opportunity to set and monitor progress in achieving
goals and improve self-control, at the same time strongly
motivating toimplementation of pro-health actions [36].

CONCLUSIONS

The presented study attempted to answer the question: can

a pedometer and a diary of recorded physical activity be

tools for measuring and assessing the physical activity of

the elderly, and how this activity affects nutritional status
and body composition. The following final observations

(conclusions) arose:

« The methods used (pedometer and diary) are adequate
tools for assessing the level of physical activity of the
elderly, which is indicated by the calculated correlation
coefficient at the level of close correlation. These methods
can be a determinant for the assessment of physical activity
and can be used to measure and programme the daily self-
physical activity of the elderly.

o The observed statistical differences between the values
of the level of physical activity and the values of the BMI
index or the content of adipose tissue in the groups with
the highest and the lowest physical activity, may indicate
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the appropriate application of measurement methods. The
value of the BMI index increased with age in the group
of respondents. The presence of physical activity in the
lifestyle of women over the age of 60 showed a protective
effect against the increase in the value of the BMI index
and the body fat.

Age gradually limits the physical activity of women. In the
study group, it was shown that physical activity decreased
with age. Younger people showed higher physical activity.
The largest percentage of the study group were women
with a moderate level of physical activity.

The unfavourable distribution of adipose tissue occurred
mainly in the least physically active women and, at the
same time, the oldest, which may pose an increased risk
of disease and deterioration of health.

The conducted study indicates the need for education and
implementation of disease prevention programmes related
to the need to implement physical activity and overweight
among older women.
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