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abstract
Background:

Chronic diseases are the leading cause of death worldwide with increasing prevalence in the population

Material and methods:

T
 he participants aged 65 years and older (46 males and 35 females) were divided into 3 groups according
to their physical activity levels: low physical activity (< 150 minutes/week), moderate physical activity
(150–300 minutes/week) and high physical activity level (> 300 minutes/week). Health-related quality of
life (HRQoL) was calculated using EQ-5D scale. Spearman's correlation coefficient was used to determine
the relationship between physical activity level and HRQoL scores in elderly individuals.

Results:

 A significant relationship and differences were found between high, moderate and low physical activity

Conclusions:

It has been concluded that high and moderate physical activity levels have a great positive relationship

Key words:

aged 65 years and above. This study aimed to evaluate the relationship between physical activity level
and health-related quality of life in elderly individuals.

levels and HQQoL dimensions (P < 0.05). The moderate and high physical activity groups were found
to be significantly higher in all dimensions compared to the low physical activity group according to
HRQoL scores (P < 0.001).
with HRQoL in individuals aged 65 years and older with a chronic disease.

elderly individuals, physical activity, chronic disease, HRQoL, immune function.
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introduction 

Aging is increasing rapidly worldwide, and chronic diseases are the leading
cause of death worldwide with increasing prevalence at age 65 and above. On
the other hand, increased physical activity (PA) and exercise are associated with
a reduced risk of chronic diseases [1, 2]. PA and health-related quality of life
(HRQoL) are important factors for optimal health in the elderly. Examining the
relationship between PA and HRQoL becomes more important as the number
of seniors worldwide is increasing [3, 4]. Aging is a chronic condition of the
human life cycle, accompanied by conditions such as cardiovascular disease,
hypertension, diabetes mellitus, cancer and/or mental illness [5].
A chronic disease is the result of a non-contagious, often prolonged, slow
progress and typically genetic, environmental, or poor lifestyle [2]. Although life
expectancy estimates have steadily increased over the past two centuries, current
estimates support a potential drop in life expectancy for future generations due
to the increase in various chronic diseases such as low respiratory disease,
obesity, cancer, cardiovascular disease (CVD) [6, 7]. The literature today supports
the inclusion of daily PA and exercise in the lifestyle to provide a tool for the
prevention of primary diseases while reducing the risk of chronic diseases and
mortality [8]. Although changing disease risk factors reduces the overall risk
of a chronic disease, modifiable risk factors such as sedentary behavior are
associated with an increased risk for a chronic disease [9, 10]. Changeable risk
factors are positively affected by lifestyle such as daily PA, regular exercise,
healthy eating, social participation, spirituality and stress management. PA and
regular exercise positively affect risk factors for chronic diseases such as CVD,
type 2 diabetes, obesity and cancer [11, 12].
Both cross-sectional and longitudinal studies in humans have shown the
profound effect of exercise on the immune system. PA and mid-intensity exercise
workouts have been shown to improve immune responses to vaccination, reduce
chronic low-grade inflammation and improve various immune markers in various
disease states such as cancer, HIV, cardiovascular disease, diabetes, cognitive
impairment and obesity [13-16]. However, it is suggested that regular shortterm (i.e. up to 45 minutes) medium-intensity PA and exercises are immunoenhancer [17, 18]. Health related quality of life (HRQoL) is a criterion that
includes various concepts and covers physical, mental and social health
dimensions [19]. Moreover, as the age and chronic conditions of the population
increase, there is a need to encourage behavior that can prevent disability and
hospitalization. Physical activity (PA) has well-documented beneficial effects on
the prevention and treatment of noncommunicable diseases (NCDs) and other
chronic conditions [20] and the support of HRQoL [21, 22].
Physical activity appears to be associated with improving functional performance
and HRQoL [23, 24]. Physical activity can help maintain or sustain aging people’s
health. Regular physical exercise can lead to high HRQoL levels in the elderly
aged 65 and over. It may also proportionately assist elderly people to inhibit
a decrease in HRQoL and enhance their enjoyment of life [12, 25]. Therefore,
the increase in PA among older people has become an international priority.
This priority overlaps with the fact that the number of the elderly is increasing
worldwide, and the proportion of people over 65 is growing faster than other
age groups. This means that society should rethink how to look after the elderly
to maximize the health and functional capacity of the elderly, because physical
activity plays an important role in enhancing health-related quality of life (HRQoL)
www.balticsportscience.com
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among the elderly and improves aging health [3]. The increasing interest in the
relationship between PA and HRQoL in the elderly people aged 65 and over in
recent years has shown that a moderate PA level has a positive effect on daily life
activities and emphasizes the importance of physical life in the elderly. It is also
important to incorporate physical activity into the life of older adults as a means of
improving their quality of life. Therefore, this study was conducted to evaluate the
relationship between physical activity level and health-related quality of life, and
to examine whether physical activity level has any effect on HRQoL dimensions.

material and methods 
p articipants 

This (cross-sectional) study was conducted between March and July 2019 in
patients aged 65 and over (46 males, 35 females) with a chronic disease in
State Hospital polyclinics in Ankara. All participants walked independently
[3]. Subjects were excluded from the study if they could not walk for at least
6 minutes without orthopedic limitations, cognitive impairments or any help.
The participants were divided into 3 groups according to their weekly walking
time: low physical activity (walking duration < 150 minutes/week), moderate
physical activity (walking duration 150–300 minutes/week), high physical activity
(walking duration > 300 minutes/week). Participants were asked to report how
many minutes they walked a week [3,12].
This study was approved by the Mersin University Ethics Research Board
according to Helsinki principles. Each participant was informed about the
objectives and procedure of the study and signed written informed consent
before starting the study. The flow diagram showing the subjects aged 65 years
and above participating in the study is shown in Fig. 1.

Fig. 1. Flow showing the selection of adults aged 65 years and above to participate in the study
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d ata collection tools 

Evaluation procedures were carried out using two scales. Physical activity
was evaluated using the physical activity socio-cultural adapted questionnaire
(PASCAQ), whereas HRQoL was assessed using the Euro-Qol-5 dimensions-3
levels scale (EQ-5D-3L). In addition, measurement of participants' daily living
activities (DLA) was provided. All participants were interviewed for 10 minutes
personally, and scale forms were filled and collected by the researcher. The
following basic clinical features were included: age, gender, medical history,
medications, motor or sensory dysfunctions. In addition, BMI = Body Weight
(kg) / Height2 (m) was obtained to calculate the body mass index (BMI).

m easure of activities of daily living (ADL) 

The Katz index was used to evaluate personal ADL [26].The index has been
defined as a valid and reliable measure to determine the level of independence
in performing ADL [27]. Evaluation is based on the ability to perform an
activity without the help of another person. The Katz ADL index includes six
basic activities of daily life (BADL): bathing, dressing, toileting, transferring,
continuity and nutrition. The ability to perform each activity was assessed
using a two-point categorical scale: 1 = independence and 0 = dependency.
The total score ranges from 0 (low function, dependent) to 6 (high function,
independent).

p hysical activity measure 

Physical activity socio-cultural adapted questionnaire (PA-SCAQ) was applied
to measure the level of physical activity for each participant. PA-SCAQ included the following questions: How do you walk? How long is the walking time?
What are your home activities (such as walking or gardening)? The structure
of the survey on physical activity areas considered the duration and frequency
according to the recommendations of the World Health Organization (WHO),
taking into account some suitable variables of physical activity measures for
elderly individuals. Based on the WHO recommendations, physical activity
variables are classified as walking, home activities and outdoor activities. In
order to calculate the duration and frequency of the activities, the time spent
per week (minutes/week) on these activities was discussed. The participants
were divided into 3 levels of physical activity based on their activity times
throughout the week: low physical activity (<150 minutes/week), moderate
physical activity (150–300 minutes/week) and high physical activity (>300
minutes/week) [28].

hrq o l (EQ-5D) general quality of life scale 

EQ-5D is a general health scale used to measure the quality of life. The EQ5D scale consists of five dimensions: mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression. Answers to each dimension were as
follows: there are no problems, there are some problems, and there are 3
options as a major problem. In the score function, 0 indicates death, 1 indicates
perfect health, while negative values are unconscious, living dependent on
the bed, etc. Quality of life scores ranging from 0 to 100 are obtained from
the scale [29, 30].
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s tatistical analysis 

All statistical analyses were performed with SPSS 22.0 version (SPSS, Inc.
Chicago, Illinois, USA). The normality of the dependent variable’s data was
screened using the Shapiro-Wilks test. In the analysis of the data obtained in the
research, frequency, arithmetic mean, standard deviation, Spearman correlation
and Mann-Whitney U Test were used to measure the strength and direction of
the relationship between physical activity and HRQoL (EQ-5D).
Kruskal-Wallis tests were applied to the ordinal variables of the physical activity
groups to determine changes between the 3 groups according to each group
variable including BMI, and the medical diagnosis. Spearman correlation
coefficient was used to measure the strength and direction of the relationship
between physical activity and HRQoL including all subjects in the 3 groups.
Significance was accepted as p < 0.05.

results 

81 elderly individuals aged 65 years and above with a chronic disease (46 males
and 35 females) participated in this study. Their mean age was (72.1 ±5.4
years old), height (168 ±4.6 cm), weight (78.3±6.2 kg), and the mean body
mass index (BMI) was (27.6 ±2.1). 74.1% of the participants were diagnosed
clinically with a chronic disease, such as diabetes mellitus (30%), hypertension
(43.3%), cardiovascular disease (26.7%). About 51.9% the elderly individuals
with a chronic disease aged over 65 years were smokers and 48.1% were nonsmokers. Sleep quality was good in 64.2% of the subjects and bad in 35.8% of
them. Walking duration was less than 150 min/week in 34.5% of the subjects,
between 150–300 min/week in 47.0% of the subjects and more than 300 min/
week in 18.5% of them. Clinical characteristics of all participants aged 65 years
and above are demonstrated in Table 1.
Table 1. Demographic and clinical characteristics of all participants aged 65 years and above with
a chronic disease

Variables

n(%)

Sex
Male (%)

46 (56.8 )

Females (%)

35 (43.2)

Age (X± SD)

72.1±5.4

Height (cm) (X± SD)

168± 4.6

Weight (kg) (X± SD)

78.3±6.2

BMI (kg/m2) (X± SD)

27.6±2.1

Diagnosis of Chronic Diseases
Yes/No n (%)
Diabetes Mellitus
Hypertension
Cardiovascular

60(74.1) / 21(25.9)
18(30)
26(43.3)
16(26.7)

Smoking Habits (yes/no)

42(51.9) / 39(48.1)

Sleep Quality (good/bad)

52(64.2) / 29(35.8)

Walking Duration n (%)
Less than 150 (min/week)
between 150 – 300 (min/week)
More than 300 (min/week)

28(34.5)
38(47)
15(18.5)

BMI=body mass index, n=number, SD=standard deviation.
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As described in Table 2, body mass index (BMI) measures showed higher
values in the low-physical activity group than in the moderate physical activity
high-physical activity ones (30.4, 28.2, and 24.2, respectively). The outcome
measures showed that a chronic disease incidence was higher in the moderatephysical activity group than in the low physical activity group and the highphysical activity one (68.4%, 70%, and 22% respectively). In addition, the
number of smokers was higher in the moderate physical activity group (65.8%)
when compared with the low-physical activity group (60.7%) and the highphysical activity group (53.3%), as presented in Table 2.
Table 2. Physical activity levels of all participants aged 65 years and above with a chronic disease

Variables

Low physical
activity (n=28)

Moderate
physical activity
(n=38)

High physical
activity (n=15)

p-value

Male (%)

18(39.2)

20(43.5)

8(17.3)

.012

Females (%)

10(28.6)

18(51.4)

7(20)

.013

BMI (kg/m ) (X± SD)

30.4±2.6

28.2±2.9

24.2±2.3

<.001

Chronic Diseases n (%)

22(78.6)

26(68.4)

12(80)

.018

Diabetes Mellitus n (%)

6(21.4)

8(21.1)

4(26.6)

<.001

Hypertension n (%)

11(39.3)

10(26.2)

5(33.4)

<.001

Cardiovascular Disease n (%)

5(17.9)

8(21.1)

3(20)

<.001

17(60.7) / 11(39.3)

25(65.8) /13(34.2)

8(53.3) /7(46.4)

<.001

2

Smoking Habits (yes/no)

A significance level of P<.05; BMI=body mass index, n=number, SD=standard deviation

Results of HRQoL measures showed that the group of low-physical activity
level recorded walking problems ranging from slight/moderate to severe/
extreme level as 71%, 57%, 64%, 71%, 79% of the participants in the mobility,
self-care, usual activities, pain/discomfort, and anxiety/depression dimensions
respectively. While the group of moderate physical activity level suffered from
walking problems starting from a slight/moderate to severe/extreme level as
45%, 47%, 42%, 71%, 58%, and the group of high physical activity level recorded waking problems only in slight/ moderate level as 47%, 40%, 40%,
67%, 53% of the older adults in the 5 dimensions respectively. No participant
suffered from any severe/extreme walking problems in all dimensions in the
high-physical activity group. Using Kruskal–Wallis tests, the results showed
statistically significant differences between the 3 groups: high, moderate, and
low-physical activity groups (P<.001). Moderate and high physical activity
groups showed higher HRQoL scores than the low-physical activity group in
all 5 dimensions. In the EQ-VAS measure, the high-level group showed higher
scores than the moderate level group and the low-level group (P<.001) as illustrated in Table 3.
A strong positive correlation was also recorded between the five dimensions
of HRQoL and the level of PA in terms of walking minutes. This strong positive
correlation means that higher physical activity level goes with high HRQoL
scores (and vice versa) as demonstrated in Table 4.
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Table 3. Physical activity levels of all participants aged 65 years and above with a chronic disease

Low physical
activity (n=28)

Moderate
physical activity
(n=38)

High physical
activity (n=15)

p-value

I have no problems in walking
about

8(29)

21(55)

8(53)

<.001

I have slight/moderate
problems in walking about

16(57)

16(42)

7(47)

I am unable to walk about

4(14)

1(3)

0

I have no problems washing
or dressing myself

12(43)

20(53)

9(60)

I have slight/moderate
problems washing or dressing
myself

13(46)

18(47)

6(40)

I am unable to wash or dress
myself

3(11)

0

0

I have no problems doing my
usual activities

10(36)

22(58)

9(60)

I have slight/moderate
problems doing my usual
activities

13(46)

15(39)

6(40)

I am unable to do my usual
activities

5(18)

1(3)

0

I have no pain or discomfort

8(29)

11(29)

5(33)

I have slight/moderate pain
or discomfort

11(39)

25(66)

10(67)

I have extreme pain or
discomfort

9(32)

2(5)

0

I am not anxious or
depressed

6(21)

16(42)

7(47)

I am slightly/moderately
anxious or depressed

14(50)

21(55)

8(53)

8(29)

1(3)

0

61±11.4

69±12.2

78±6.7

HRQoL Variables
Mobility n (%)

Self-care n (%)
<.001

Usual activities n (%)
<.001

Pain/discomfort n (%)
<.001

Anxiety/depression n (%)

I am extremely anxious or
depressed
EQ-VAS (mean (SD))

<.001

<.001

A significance level of P<.05; EQ-VAS=EuroQol-visual analogue scale, HRQoL=health-related quality of life, n=number,
SD=standard deviation.

Table 4. Relationship between HRQoL dimensions and physical activity levels of participants aged
65 years old and above with a chronic disease

HRQoL variables

95% confidence interval
Lower

Upper

rs

Mobility scores

0.71

0.42

0.62

Self-care scores

0.59

0.36

0.56

Usual activity scores

0.66

0.40

0.53

Pain/discomfort scores

0.42

0.17

0.55

Anxiety/depression scores

0.48

0.21

0.39

EQ-VAS score

0.51

0.77

0.69

EQ-VAS=EuroQol-visual analogue scale, HRQoL=health-related quality of life, rs: Spearman’s correlation coefficient
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discussion 

This study aimed to evaluate a relationship between the physical activity level
and health-related quality of life (HRQoL) in elderly individuals (aged 65 years
and above). Due to the physiological and cognitive changes that occur with
aging, it is very difficult to determine an exact PA measurement to be used for
older people [31]. We used data from PA-SCAQ to determine PA levels. WHO [28]
recommends that seniors do moderate physical activity for at least 150 minutes
during a week. However, it is recommended to increase the moderate physical
activity to 300 minutes per week for additional health benefits. Moderate
physical activity is defined as the activity in which large muscles of the body
move rhythmically for a long time. For example, walking, running, swimming
and cycling [3].
According to our findings, there is a positive relationship between physical
activity levels and HRQoL, and physical activity was found to have a significant
relationship with the functional and subjective dimensions of HRQoL. This
positive relationship suggests that physical activity levels in individuals aged 65
and above can help them achieve desired health benefits. Our results found that
34.5% of individuals aged 65 years and above constitute the low physical activity
group, and the majority of individuals aged 65 years and above have at least
1 diagnosed disease. The elderly individuals with low-physical activity (<150
minutes/week) were reported to have more commonly a chronic illness, such
as diabetes, hypertension, and cardiovascular disease. On the other hand, the
middle-aged, and older adults with high physical activity level (>300 minutes/
week) had higher scores of HRQoL and lower levels of disabilities. Many studies
have shown that regular moderate PA, such as walking, has important benefits
for health and treatment of a number of diseases [24]. Accordingly, increasing PA
among persons aged 65 years and above has become an international priority, so
the elderly have been encouraged to participate regularly in moderate intensity
activities [32, 33].
In their study, Beitz and Doren [34] suggested that mild sports and walking
have positive effects on controlling cardiovascular diseases in post-menopausal
women. Also in another study, HRQoL was significantly higher in moderate and
high PA groups compared to the low physical activity (PA) group in all dimensions.
A significant relationship was determined between the five dimensions of HRQoL
and the PA level. In the low PA group, hypertension prevalence (64%) and
diabetes prevalence (50%) were determined. As a result, a strong relationship
was found between higher levels of physical activity and all dimensions of
HRQoL [3]. Many studies have shown that regular physical activity exerts a
significant improvement in health variables and disease control [3, 12, 30].
Therefore, it can be argued that regular physical activity causes a significant
improvement in health variables and disease control, and that individuals aged
65 and above have a strong relationship between all dimensions of HRQoL.
According to our findings, HRQoL levels of the participants with high PA levels
were also determined to be high. It was determined that the mobility dimension
in the high physical activity group was higher than the low physical activity
group rather than the moderate physical activity group. These results support
a high relationship between physical activity and HRQoL. Similar results were
reported by Abdelbasset and Nambi that higher-physical activity has a better
HRQoL than low-physical activity in elderly people [12]. These results are
consistent with randomized controlled trials that have shown increases in PA
www.balticsportscience.com
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with simultaneous increases in HRQoL [35,36]. Walking time appears to be
directly related to the positive strength of leg muscles and physical capacity
in elderly individuals, because walking is the usual physical activity in older
adults and can be easily adapted in everyday life without effort [37]. Therefore,
it was accepted as an easy and valid measure for elderly quality of life [38].
Therefore, people with high physical activity levels showed high scores in the
self-care and usual activity dimensions specified in HRQoL. Therefore, high
physical activity supports the reduction of disease risks in individuals 65 years
and older with a chronic disease.
Regarding the subjective well-being assessment area from HRQoL subdimensions (pain/discomfort and anxiety/depression), most of the participants
in this study showed mild pain/discomfort and mild anxiety/depression. There
were significant differences in subjective well-being variables in moderate and
high levels of physical activity compared to low levels of physical activity. In
accordance with many studies, in our study, physical activity has been found to
have positive effects on depression and pain in individuals aged 65 and above
[3, 34, 39].

conclusions 

It was concluded that high and moderate physical activity levels have a great
positive relationship with HRQoL in individuals 65 years and older with a chronic
disease and positively affect HRQoL. It should be emphasized and suggested that
physical activity is the driving force behind the positive effects of physical activity
on HRQoL in order to develop an active lifestyle habit especially in individuals
aged 65 and over with a chronic disease. Therefore, adopting a physically active
lifestyle may contribute to better health and HRQoL among the elderly.
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