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ABSTRACT

Today, increasing life expectancy and years of life without disease is one of the most important issues in health. The
aim of this study was to Investigation of Life Expectancy in Community-Dwelling Elderly Men in Iran and its related
factors. 424 men aged over 60 years were randomly assigned to different areas of Tehran participated in the study.
First, the subjects’ body composition and anthropometric indices, including weight, body mass index, waist
circumference, and hip circumference, were measured using Omron's digital scale and tape measure. In order to
assess the level of life expectancy, physical activity and nutritional status, Snyder’s Questionnaire of Hope, Physical
activity scale for elderly (PASE) and Mini nutritional assessment (MNA) were used, respectively. For statistical analysis
software SPSS version 21 was used. The results of statistical analysis of the data showed a direct relationship between
the level of education, nutritional status and physical activity and the inverse and significant relationship between
comorbidity with life expectancy. According to the findings of this study, the use of strategies to increase the level of
physical activity and healthy lifestyle in the elderly plays an effective role in the health of the elderly and increase life
expectancy.
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INTRODUCTION Numerous studies have shown that life expectancy is based on

Aging is associated with physiological, physical, and two important factors such as genetic and lifestyle that only
psychological changes that occur gradually over time. On the about 25% of the lifespan of a person is related to inheritance

. . . and it is unchangeable, whereas individual behaviors,
other hand, as age increases, people experience neurological

disorders and a significant decline in physical function. The environmental factors, and overall lifestyle, which are changeable

L1 L . and modifiable, have a greater share in increasing or decreasin
results of recent researches indicated that aging is accompanied ’ g g g

by various diseases including type 2 diabetes, cardiovascular lifespan. Also, it is well proved that lifespan has a direct

diseases, and cancer [1-3]. It has been reported that the relationship with life expectancy. Life expectancy can be

population of people over 60 increases from 12% to 22% expressed as the average number of years remaining of a person's
between 2015 and 2050 [4]. Studies show that Iran, as one of the lifespan at a certain age [8]. Epidemiological studies show that
life expectancy in the United States and Germany has increased
population aging due to declining birth rates and medical from 77.4 years to 81.73 years and 77.78 years to 79.41 years,
advances [5]. So that, in 2011, the number of people with the age respect1v§ly, from 2002 to 2010 [9]. Many fa‘ctor's éuch as a
of higher than 60 was estimated to be 6,200,000, and it is healthy lifestyle and health of persons are effective in increasing
life expectancy. According to global reports, in less than 25 years,
life expectancy has risen from 64 to 71 from 1990 to 2013 [10].

Also, according to the World Health Organization, life

developing countries in recent years, has been subject to

predicted that by 2020, it will reach more than 20% of the total
population of Iran with a dramatic increase [6,7].
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expectancy in Iran has increased from 57 years in 1980,

increased to 76 years in 2015 [11].

Studies show that factors such as physical activity, nutrition,
diseases, education, economic conditions, marital status, living
environment, access to health care, and even genetics and
gender are involved in the life expectancy of people [12]. In
previous studies we have reported that physical activity has many
benefits on health, lifespan, quality of life, life expectancy and
prevents chronic disorders such as hypertension, cardiovascular
and metabolic diseases at all ages, especially elderly [13-16].
Besides, a proper diet also affects people's health and life
expectancy [17]. On the other hand, the occurrence of a variety
of aging-related diseases, such as diabetes, cardiovascular disease,
arthritis, cancer, as well as mental and cognitive diseases, leads
to a decrease in quality of life and consequently a decrease in life
expectancy and lifespan [18]. In contrast, high levels of
education, reduce the risk of cognitive disorders and Alzheimer's
disease, which in turn increases life expectancy and prevents
early mortality in the elderly [19]. In addition to the above
condition, economic status and income are among the
important factors, affecting the level of life expectancy that can
increase life expectancy with easy access to health and welfare
services [12]. Interestingly, a cross-sectional study reported that
low-income people, who live in wealthy areas, have significantly
higher life expectancy compared to low-income people who live
in poor areas [20].

It has been well proved that a healthy lifestyle can increase life
expectancy in many countries [21]. Gremeaux et al, showed that
high levels of physical activity can reduce the process of aging
dysfunction,

diseases

such as immune non-communicable and
Neurodegenerative (psychologically and
physiologically), as well as early mortality [22-25]. Li et al,
reported that regular physical activity, proper nutrition, and
ideal weight led to an increase in life expectancy of 7.4 to 17.9
years in Japan, Britain, Canada, Denmark, Norway, and

Germany [21].

Given the literature, regarding the important role of healthy
lifestyles in enhancing life expectancy as well as increasing
numbers of the elderly in developing countries, we assumed that
factors such as physical activity level and education, nutritional
status, and health status of elderly are related to their life
expectancy, so the present study aimed to investigate the life
expectancy of community-dwelling elderly in Tehran and its
related factors. But our ultimate goal was to provide strategies
based on lifestyle improvements to enhance the health and life
expectancy of older men in Tehran.

MATERIAL AND METHODS

Subjects and study design

This is a cross-sectional descriptive-correlational study performed
in Tehran, Iran, in 2019 and 424 elderly men participated in the
Research Project, Voluntary. Sample size was determined by G-
power application according to the F value in ANOVA analysis,
95% confidence interval, a power of 0.79, and an average effect
size of 0.15. At first Informed consent was taken from all
participants, also researchers ensured that participants' identity
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and what they said or did during research was maintained
confidential. In addition, they were given a detailed explanation
about the study’s purpose and methods. After that demographic
(included  age, alcohol
consumption, medicine history, supplement and drugs use, and

questionnaire education  level,
occupation) were completed by subjects. The researcher ensured
that participants' identity and what they said or did during
research were maintained confidential. In addition, they were
given a detailed explanation about the study’s purpose and
methods. The research protocol was approved by the Health
Committee of the Information Services Corporation (Iran).

Exclusion and Inclusion criteria

Exclusion criteria were: Age under sixty, suffering dementia and
Alzheimer; having severe hearing, speech and vision deficit; BMI
lower than 17 kg/m?, and infection diseases. Inclusion criteria
were: Full vigilance to time and place, able to interview, and
absence living in nursing homes.

Measurements

Anthropometric indices: Subjects’ weight was measured by
OMRON digital scanner with 0.01 g sensitivity and light
clothing and no shoes. For height, the individuals were
instructed to stand as straight as possible with their back against
the wall-sticker tape meter and feet were flat on the floor with
shoes removed. BMI was calculated as weight/height squared
(kg/m?). In order to measure the waist and hip circumferences,
we used a tape meter to the nearest 0.01 cm, and WHR was
calculated as WC (cm) divided by hip circumference (cm).

Life expectancy: Snyder’s Questionnaire of Hope was designed
in 1991 and has 12 items. Its objective is to assess the level of
individual *s optimism and hopefulness in life. This
questionnaire includes operant and strategy scale. Its scoring
mechanism is based on Likert’s four multiple-choice scale. The

Persian version of Snyder’s Questionnaire of Hope was found to

have high internal validity (Cronbach’s alpha=0.71) [26].
Physical activity: Physical Activity Scale for Elderly (PASE): The

modified version of PASE was used to measure selfreported
physical activity. It is a brief and easily scored questionnaire
designed specifically to assess PA over a week time in
epidemiologic studies of elderly. The questionnaire contains
three sections regarding the frequency and duration of leisure-
time activities, household activities, and worlerelated activities.
The overall PASE score ranges from O to 397 or more. The
Persian version of PASE was found to have high internal validity

(Cronbach’s alpha 0.97) [27].

Nutritional status: Mini Nutritional Assessment (MNA) has
been revealed as probably the best and appropriate screening
tool to detect malnourished in community-dwelling elderly and
those at risk of malnutrition. This test classifies the individuals

"

as "malnourished", "at risk of malnutrition" and "well
nourished". The reliability and validity of Iranian version of

Mini Nutritional Assessment have reported(Cronbach’s alpha
0.66) [28].

Statistical analysis: At first, we used the Kolmogorov-Smirnov
test, for normality of data distribution. Descriptive statistics
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methods such as frequency, percentage, mean and standard
deviation were used to analyze the data. In order to determine
correlation between variables, we used Pearson Spearman
correlation coefficient and also, 1-way ANCOVA was used to
determine the difference between age, education status, PASE
and MNA score in three levels of life expectancy. Data analysis
was performed on SPSS version 21.

RESULTS

The demographic indices of subjects are presented in Table 1,
the subjects contained 434 elderly men (60-90 years old) and the
majority of them aged between 60-70 (57.31%). About half of
them (43%) had primary school education. Hypertension (42%)
was the most prevalent disease of elderly. And about 92 percent
of elderly were married.

Table 1: The demographic characteristics of elderly.

Variables Mean + SD N (%)
Age(years) - 71.81 £6.23 -
60-70 P 243(57.31%)
71-80 136 (32.08%)
81-90 - 45 (10.61%)
Height (cm) - 170.21 £5.61
Weight (kg) 71.83 +10.35
BMI (kg/m?) - 2717 +£3.52 -
Not literate 28 (6.67%)
177(42.13%)
Primary school
Middle school/ 102(24.29%)
diploma
bachelor 96 (22.86%)
Education Master/PHD 17 (4.05%)
Single 9 (2.12%)
Marriage Married 388(91.51%)

Table 2: The correlation between parametric variables.

OPEN 8 ACCESS Freely available online

Widow,/Divorced 27 (6.37%)
Glucose lowering 101(25.83%)
drugs
Lipid lowering 127(32.48%)
drugs
Prescribed Hypertension 163 (41.69%)
Medications drugs
179(42.22%)
Hypertension -
CVD 141(33.25%)
Osteoarthritis 138(32.55%)
Diabetes 108(25.47%)
Kidney 51 (12.03%)
Diseases liver 25 (5.90%)
Low 14 (3.30%)
108(25.47%)
Moderate
Life 302(71.23%)
expectancy high

BMI: Body Mass Index, CV: Cardiovascular Disease

As shown in tables of correlation, there was a significant
negative correlation between age with subunits of PASE
questionnaire such as household activity(p<0.05), work
activity(p<0.001) and global PASE score(p<0.05), as well as
education status(p<0.05). also there was a negative correlation
(but non-significant) between age and life expectancy(p<0.65).
But we observed a significant positive correlation between age
and comorbidity(p<0.05). Also there was an inverse significant
correlation between comorbidity with MNA score(p<0.001). On
the other hand, a significant positive correlation between life
expectancy  with  household  activity(p<0.001), leisure
activity(p<0.001), work activity(p<0.001) and global PASE
score(p<0.001), MNA  score(p<0.001) and educational
status(p<0.05) was observed. On the opposite, there was a
significant reverse correlation between life expectancy with
comorbidity(p<0.05) and Osteoarthritis disease (p<0.05) (Tables
2 and 3).

Age

Education

MNA

PASE-

leisure

PASE-household PASE-work global

PASE- Life
Comorbidity  expectancy
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Age R 1 .0.108 0.053  -0.045 0.107 0.164” 0.103" 0.110° -0.027
p - 0.026 0.276  0.355 0.036 0.001 0.032 0.025 0.589
. - 1 0.006  0.103" 0.032 0.145" 0.103" 0.157" 0.099"
Education status
R - - 0.897 0.032 0.514 0.003 0.035 0.001 0.044
MNA score P - - 1 0.08 0.016 -0.002 -0.007 0.210 0.336
R - - - 0.1 0.74 0.973 0.879 0 0
PASE Jeisure R - - - 1 0.235 0.016 0.102 -0.053 0.231
p - - - - 0 0.744 0.036 0.276 0
PASE-household R - - - - 1 -0.013 0.780 -0.041 0.227
p - - - - - 0.792 0 0.403 0
PASE-work R - - - - - 1 0.248 -0.235 0.135
p - - - - - - 0 0 0.005
PASE global R - - - - - - 1 -0.110 0.304
p - - - - - - - 0.025 0
Comorbidity R i i i i i ’ ! 0.108
p - - - - - - - - 0.026
Life expectancy Ro- ’ ’ ’ i ’ ’ i !

"Correlation is significant at the 0.05 level (2-tailed); ™ Correlation is significant at the 0.01 level (2-tailed).

Table 3: The correlation between non-parametric variables.

Kidney Liver Ccv Type 2 Marriage Life
Osteoarthritis disease disease diseases diabetes Hypertension status expectancy
P 1 0.057 0.147" 0.139™ 0.011 0.155” 0.056 0.113
Osteoarthritis R - 0.238 0.002 0.004 0.818 0.001 0.249 0.019
P - 1 0.178™ 0.140™ 0.03 0.066 -0.003 0.02
Kidney disease R - - 0 0.004 0.54 0.171 0.948 0.68
R - - 1 0.072 0.074 0.087 0.013 -0.053
Liver disease p - - - 0.135 0.125 0.073 0.785 0.274
R - - - 1 0.142” 0.248™ -0.045 0.046
Cardiovascular
disease P - - - - 0.003 0 0.355 0.346
Type 2 diabetes R - - - - 1 0.2317 0.086 -0.028
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p - - 0 0.075 0.561
R - - 1 0.049 -0.014
Hypertension p - - 0.318 0.781
R - - - 1 0.033
Marriage status p - - - - 0.501
R - - - - 1
Life expectancy P - - P p

" Correlation is significant at the 0.05 level (2-tailed) ;" Correlation is significant at the 0.01 level (2-tailed).

The results of linear regression analysis indicated that, the level
of physical activity (8 =0.280, t=6.255, p<0.001), nutritional
(B =0.331, t=7.312, p<0.001) and educational status (B =0.139,
t=3.088, p<0.002), significantly predicted life expectancy in
community-dwelling elderly (Tables 4 and 5).

Table 4: Linear Regression for variables predicting Life expectancy.

Model B SE B t P

Age 0.009  0.039 0.01 0.222 0.825
Education 0.173 0.056 0.139 3.088 0.002”
MNA score 1.012  0.138 0.331 1312 0.000™
PASE score 0.027  0.004 0.28 6.255 0.000™
Comorbidity ~ -0.014  0.209 -0.003 0.068 0.946

Dependent Variable: Life expectancy

Table 5: Linear Regression for diseases predicting Life expectancy.

Model B t P

Hypertension 0.35 0.017 0.987

Type 2 Diabetes -5 0.651 0.516

32.101 1.849 0.065

Cardiovascular diseases

Liver diseases 7 -1.116 0.265
Kidney diseases -19 -2.473 0.014"
Osteoarthritis 7 0.911 0.363

Dependent Variable: Life expectancy

Elderly were stratified into three groups (low, moderate and high
life expectancy groups), or (LLEG, MLEG and HLEG) to
compare age, subunits of PASE score, MNA score, educational
status and comorbidity precisely. The results of one-way analysis
of variance demonstrated that there was not a significant
difference between three groups of life expectancy in age. But
there was a significant difference in global PASE score
(p<0.001), leisure activity(p<0.015), household activity(p<0.001)
and work activity(p<0.019) between MLEG and HLEG. Also
MNA score was significantly different between MLEG and
HLEG (p<0.001). A significant difference in comorbidity was
found between MLEG and HLEG (p<0.038. also, there was a
significant difference in educational status between HLEG with

MLEG (p<0.03) and LLEG (p<0.016) (Table 6).

Table 6: ANOVA results of life expectancy, regarding age, education, PASE and MNA score, and comorbidity.

Dependent variables

SS MS F P P
Moderate 0.359
High Low 0.949
Level of life expectancy
High 0.359
Age 107.326 53.663 1.01 0.365 Moderate Low 0.725
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High 0.949

Low Moderate 0.725

Moderate 0.003™

High Low 0.016°
High 0.003"

Moderate  Low 0.203

High 0.016"

Education 330.957 165.478 6.762 0.001 Low Moderate  0.203

Moderate 0.000™

High Low 0.828
High 0.000”
Moderate Low 0.807
High 0.828
PASE 98133.77  49066.88  12.28 0 Low Moderate 0.807

Moderate 0.015"

High Low 0.999
High 0.015°

Moderate  Low 0.552

High 0.999

PASE-Leisure 8960.61 4480.31 419 0.016 Low Moderate  0.552

Moderate 0.000™

High Low 0.153
High 0.000”
Moderate Low 0.751
High 0153
PASE-Household 27338.41 13669.21 8.23 0 Low Moderate 0.751

Moderate 0.019

High Low 0.298

High 0.019"

Moderate  Low 0.093

PASE-work 2044.41 1022.2 3.54 0.03 Low High 0.298
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Moderate 0.093

Moderate 0.000™
High Low 0.209
High 0.000™
Moderate Low 0.891
High 0.209
MNA 144.91 72.45 19.8 0 Low Moderate 0.891
Moderate 0.038"
High Low 0.132
High 0.038’
Moderate Low 0.447
High 0.132
Comorbidity 12.55 6.27 3.04 0.049 Low Moderate 0.447

"The mean difference is significant at the 0.05 level; The mean difference is significant at the 0.01 level.

DISCUSSION

The significant advances in medicine and lifestyle changes in
recent decades have led to increased life expectancy and the
number of the elderly worldwide, so that it has reported, life
expectancy level from 64 years in 1990 increased to 71 years in
2013(10).On the other hand, considering the increased risk of
afflicting various diseases and their effects on lowering the level
of community health and imposing heavy health and care costs,
applying strategies to prevent and control these diseases can lead
to healthy aging along with increasing life expectancy in these
individuals. Examining the effective factors on increasing life
expectancy can be associated with improving the quality of life
level and well-being in the elderly. To our knowledge, this is the
first study to investigate the level of life expectancy and its
related factors in the community-dwelling elderly in Tehran.

Physical activity

Global Time Physical Activity (GTPA): In the present study,
there was a positive and significant relationship between total
physical activity and life expectancy (p<0.000). Also, the level of
total physical activity (p<0.000), leisure-time physical activity
(LTPA) (p<0.000), household time physical activity (HTPA)
(p<0.000) and work time physical activity (WTPA) (p<0.019) in
the High Level of Life Expectancy Group (HLEG) were
significantly higher than the Moderate Level of Life Expectancy
Group (MLEE). Several studies support our findings in this area
[29,30]. The benefits of physical activity in preventing early
mortality and controlling and treating many diseases in different
age groups have been proved [31]. Aging is often associated with
increased sedentary behaviors, which in addition to increasing

J Aging Sci, Vol.8 Iss.4 No:237

the risk of afflicting with various physical diseases may also lead
to behaviors such as aggression and depression [32]. Meantime,
increasing physical activity level is associated with improving the
function of body systems, which increases the level of life
expectancy in the elderly [29]. Recent studies demonstrate that
people over the age of 50 years, who had higher levels of physical
activity, in addition to increasing their life expectancy,
experienced healthier lives with fewer diseases [33].

Leisure Time Physical Activity (LTPA): In the present study,
there was a significant and positive relationship between leisure-
time physical activity with life expectancy (p<0.000). In this
regard, Warburton et al, (2006) reported that people, who
regularly participate in leisure activities such as walking,
swimming, cycling, and running have a higher life expectancy of
5 years on average compared to inactive people [34]. Increasing
oxidative stress is considered to be the most important factor in
aging-associated
neurodegenerative diseases, metabolic and cardiovascular
diseases, and ultimately mortality of the elderly [35]. On the
other hand, it has been well proved that physical activity and

developing  an disease  such  as

exercise through activation of various molecular pathways result
in improving the antioxidant function of the body against
oxidative stress, reducing the risk of afflicting with an aging-
associated disease, and increasing life expectancy in the elderly

(36].

Household Time Physical Activity (HTPA): In the present
study, a positive and significant relationship was found between
physical activity level at home and life expectancy (p<0.000).
Several studies are in agreement with our findings in this area

[37,38]. On the other hand, studies have shown that physical
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activity at home, such as washing, sweeping, gardening, and
caring for other people, as activities which are performed
repeatedly on different days, are associated with increasing levels
of total physical activity and have many advantages [33]. Also,
the elderly experience a sense of usefulness by participating in
homework, which plays an important role in preventing
depression and increasing the life expectancy level [37].

Work Time Physical Activity (WTPA): In the present study,
there was a positive and significant relationship between physical
activity level in the work time with life expectancy (p<0.005).
Our findings are in line with several studies [33,37,38]. The
elderly generally have sedentary lifestyles after retirement; this is
associated with detrimental effects on physical and mental
health and accelerates the aging process [36]. Also, the elderly
who have a light to moderate occupation after retirement are
less likely to afflict symptoms of the aging syndrome and aging
diseases as well as have a higher life expectancy [29]. Higher
physical activity of older people in the workplace, in addition to
the enjoyment of physical benefits, is associated with improving
the sense of participation and financial independence, leading
to increasing levels of life expectancy level.

Malnutrition: In the present study, there was a positive and
significant relationship between nutritional status and life
expectancy (p<0.000). Also, the mean score of the MNA score in
the HLEG group was significantly higher than that of the
MLEG group (p<0.000). Furthermore, a significant inverse
relationship between the MNA score and the number of
diseases was observed (p<0.000). Many studies have been
conducted on the relationship between malnutrition and life
expectancy. The results of these studies mainly show that
malnutrition in the elderly in two ways, firstly increasing the
prevalence of diseases and, secondly, direct mortality leads to
decrease life expectancy level of the elderly [39]. According to a
definition by the World Health Organization, malnutrition
refers to a lack of getting calories and essential nutrients in the
long-term daily diet that are associated with problems such as
weight loss and increased risk of non-communicable diseases
[40]. Damiao et al, reported factors including the loss of loved
ones, tobacco use, and diseases as the most important indirect
factors affecting malnutrition in the elderly [41]. It has also been
well proved that aging by increasing inflammatory factors such
as interleukin-1 (IL-1) and tumor necrosis factor-alpha (TNF-a),
glucocorticoids, and catecholamines changes metabolism,
appetite, and nutrient absorption (malnutrition) in the body
[42], this can reduce the level of life expectancy in the elderly.

Education: In the present study, there was a positive and
significant relationship between education level and life
expectancy (p<0.044). Also, the level of education in the HLLE
group was significantly higher than that of the MLLE group
(p<0.003) and LLEG (p<0.016). Our findings in this area are
consistent with the results of several studies [43,44]. Several
factors are effective in increasing the life expectancy level in
people with higher education. It is well proved that higher
education is a key to achieve sustainable and high-paying jobs
that result in more enjoyment of educated people from high
quality recreational, medical and health care and welfare
facilities that this helps to improve life expectancy by preventing
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different stresses and better mental states [45]. More
importantly, education through the development of a healthy
lifestyle can help to increase life expectancy. In this regard,
studies show that people with higher education are more likely
to follow healthy behaviors, including avoiding alcohol and
smoking, regular exercise, and a good diet that this eventually
leads to a lower incidence of various diseases such as
cardiovascular and neurodegenerative diseases in aging, so
higher health is associated with increased life expectancy in
them [44]. Also, Hendi et al, reported that higher education
improves cognitive functions such as concentration, thinking,
communication, data analysis, and problem-solving ability at
older ages and can be effective in enhancing life expectancy [46].

Comorbidity: In the present study, there was an inverse and
relationship  between comorbidity with life
expectancy (p<0.026). There was also a significant inverse
association between osteoarthritis and life expectancy (p<0.019).
On the other hand, the mean number of diseases in the HLEG
group was significantly higher than the MLEG group (p<0.038).
Given the significant increase in life expectancy around the
world, it can be argued that the general implementation of
health interventions, medical industry developments, and the
promotion of community health levels have been major causes

significant

of increasing life expectancy in recent years [47]. Also, in recent
years, health and medical facilities in many low-income and
developing countries have improved and led to increasing life
expectancy in these countries. Meanwhile, arthritis and
osteoporosis are among the most common diseases in the elderly
that increase the risk of bone fractures, home remission, lower
life expectancy and mortality [48]. Identifying effective strategies
for preventing and controlling this disease by improving motor
skills and lifestyle can help in increasing the life expectancy of

the elderly.

CONCLUSION

The results of this study showed that factors such as physical
activity level, malnutrition, education level, and diseases were
factors related to life expectancy level in community-dwelling
elderly, in Tehran that the level of physical activity and
malnutrition were the most predicted levels of life expectancy in
the elderly. As a result, applying strategies such as holding
training classes and increasing physical activity level through
sports programs for the elderly under the supervision of sports
physiologists, as well as holding educational conferences about
healthy lifestyles in aging based on increasing mobility or a
proper diet have specific importance to prevent, control and
treat diseases and also increasing life expectancy in the elderly.

LIMITATIONS

This study was limited to the elderly in Tehran and this reduces
the generality of the results. Also, due to the crosssectional
design of the study, causal relationships cannot be well shown.
Besides, because of the lack of cooperation of many subjects, we
could not evaluate the working conditions and income levels of
the elderly to investigate the relationship between one of the
possible effective factors on life expectancy in the present study.
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