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Abstract

Background: Physical activity in the elderly is influenced by aspects of aging that cause personal, mental, environmental, and social
changes. Increases in factors that are barriers to activity cause physical energy expenditure to decrease.
Objectives: The aim of the present study was to survey the relationship between energy expenditure in metabolic equivalent units
(MET) and factors that are barriers to physical activity in elderly people in Kashan, Iran
Methods: This is a descriptive analysis done in 2014. The study population was 400 people above 60 years old in medical facilities in
Kashan. Multistage sampling was used in 10 clinics in 5 areas of Kashan. The sample size was varied according to gender and elderly
population. Contributors were given questionnaires concerning energy expenditure levels in physical activity and factors that are
barriers to being active.
Results: The average age among the study population was 67.6 ± 6.8 years median, and the interquartile range (IQR) of barriers
to physical activity among Kashan’s elderly was (8.75) ± 33. Average energy expenditure was 326.21 ± 364.84 based on metabolic
equivalent units (MET). In fact, 340 persons (85%) were practically without any active energy expenditure. The most common barrier
was the lack of an appropriate place for doing physical activity; 298 (74%) of the participants cited this barrier. The results show
the Spearman rank-order correlation is significant (P = 0.038, r = 0.104) between barriers to physical activity and activity energy
expenditure in Kashan’s elderly.
Conclusions: Decreasing barriers to physical activity among the elderly causes physical activities to increase; therefore, energy
expenditure is increased. Decreasing social and environmental problems for the elderly is effective in increasing physical activity
and energy expenditure.
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1. Background

Physical activity is an important factor in physical
health among the elderly (1). Being active affects indepen-
dence and improves quality of life and health (2). The el-
derly population is increasing and is expected to reach
almost 2 billion (1,968,153,000) in 2050 (3). Decreasing
health problems in the elderly and the associated costs of
prevention and treatment are necessary (4). Physical activ-
ity is one of most effective factors in prevention, control,
treatment, and improvement of physical and mental dis-
orders. It also helps elders to be more socially independent

(5). In fact, physical activity is very important to maintain-
ing a satisfying lifestyle until the end of life (6). In old age,
physical changes can limit activity and create disorders (7)
so that after 65 years old, one-fourth of the elderly popula-
tion cannot do daily activities independently, and 10% of
them are disabled (8). By definition, every movement in
the skeletal and muscle structure that causes energy use is
called physical activity (9). Physical activities in older peo-
ple consist of personal activity, home chores, jobs, sports,
and sedentary activities (10). Energy expenditure is differ-
ent according to type, time, and amount of activity (11).
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Activity energy expenditure (AEE) is one of the indexes
of the prevention of disease and for promoting physical
health (12). AEE is the amount of basic metabolic energy
that is expended in physical activities (13). Previous stud-
ies have shown that having an appropriate and high level
of physical activity can decrease blood pressure and mor-
tality in elderly people (14), and people who expend more
energy have more suitable body weights (15). A person’s
AEE depends on his physical activity level. The amount of
physical activity decreases as age goes up (16); therefore,
the amount of AEE is decreased in the elderly (17). Many
complicated and multidimensional factors affect activity
in the elderly. These factors include the social value of the
activity, biological factors, a person’s characteristic behav-
iors concerning activity, age, enjoyment of doing exercise,
environmental factors, social support, and access to facil-
ities (18). The lack of opportunities causes most of them
to avoid activity. These factors, situational and personal,
that cause elder people to avoid being active are consid-
ered as the barrier factors in doing physical activity (19).
A study by Roberts et al. (2005) showed energy expendi-
ture in older Americans was affected by increasing age,
but activity energy usage with increasing age has not vis-
ible changes than other groups of ages (20). Tookuni et al.
(2005) showed that being overweight was a barrier to phys-
ical activity among the elderly and caused energy use to de-
crease (21). Dideriksen et al. (2006) found high index was
a barrier factor in doing physical activity and caused en-
ergy expenditure levels to decrease (22). Siddiqi et al. (2011)
found that a lack of time and probability of injury were
other barrier factors (23). Gobbi et al. (2009) reported that
barriers among elderly people studied in Brazil included
air pollution and a lack of social support (24). Dearth-
Wesley et al. (2014) showed that the activity energy expen-
diture level was low in Russia’s elderly (25). Luhrmann et
al. (2009) found that body mass index influenced activity
energy expenditure among the elderly in Germany (26).

Factors affecting physical activity among older people
are different from one place to another (27). Lack of facil-
ities and opportunities should be considered significant
barriers for this population. This study has noted such bar-
riers among the elderly in Kashan, and these barrier fac-
tors affect activity energy expenditures among an increas-
ing population of elderly.

2. Objectives

Barrier factors affecting energy expenditure levels
have not been adequately considered in previous studies.
Therefore, this research considered the relationship be-
tween activity energy expenditure metabolic equivalents
and barrier factors in physical activity in Kashan’s elderly.

3. Methods

3.1. Study Population and Sampling

The current research was a descriptive cross-sectional
study done in 2014. The study population included 400
people over 60 years old who had healthcare records in
health centers in Kashan city. Kashan is a warm, dry city
on the edge of a great desert in the center of Iran and has
a population of about 200,000. Participants were selected
by multistage sampling from 10 healthcare facilities in 5 ar-
eas of Kashan. Based on previous studies and an estimation
of inactivity in 87% of older people (28), a 95% level of confi-
dence (z = 1.96, d = 0.05, P = 0.13, q = 0.87), and Cochran’s for-
mula (N = Z2×p (1-p)/d2), a sample size of 261 people was se-
lected for the study. It was increased 1.5-fold due to cluster
sampling, and finally 400 individuals were investigated.

Inclusion criteria were over age 60, of Iranian national-
ity, no history of recognized mental disorders (psychosis)
or dementia, ability to communicate and respond to ques-
tions, and residing in Kashan city at the time of the study.
Diagnosis and detection of psychological disorders was
based on information in healthcare center documents.

After coordinating with the department of health and
medical education and obtaining necessary permissions,
the researchers divided Kashan city into 5 regions (center,
north, south, west, and east) based on a map, and 2 health-
care facilities were randomly selected from every region
for a total of 10 centers. The number of elderly people cov-
ered by every healthcare center was determined. Based on
population and gender, a quota was allocated to each re-
gion. Quota size was different in each section based on
gender and population. At this stage, prospective partic-
ipants were selected randomly from each database. Af-
ter coordination with the Health Connector Base to con-
firm concurrence with the inclusion criteria, the subjects
were contacted by telephone. Researchers stated the objec-
tives of the study and invited the elderly to participate. To
reach a quota that met the inclusion and exclusion crite-
ria, 485 elderly were contacted. Among them, 53 subjects
declined to participate; 23 did not attend the meeting, and
9 subjects did not complete the questionnaire and were ex-
cluded from the study.

In the meantime, the elders were made aware of the
research goals and how the questionnaire would be com-
pleted. The questionnaire was completed for each person
separately and privately. For those who could not read and
write, the questionnaire was read to them in individual in-
terviews, and the items in the questionnaire were filled in
according to their ideas and choices. For participants who
could read and write, the questionnaire was given to them
to fill out, and at the same time the form was collected
by the questioner. If the questionnaire had some missing
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data, the researchers contacted the subject to complete the
items, and if it was not possible, another subject was ran-
domly chosen as a replacement. Then the researchers went
to the houses of those subjects, explained the objectives of
the study, and had the questionnaires completed.

3.2. Questionnaire

Data was gathered using a multipart questionnaire.
The first part of the assessment was a self-designed tool re-
lating to the participants’ energy expenditure level; par-
ticipants answered these 24 questions based on their nor-
mal physical activity during the previous week. The inter-
national physical activity questionnaire (IPAQ) was used in
this part (29). To calculate the amount of energy expen-
diture per person in physical activity, energy expenditure
of each activity was multiplied by the duration of the ac-
tivity and the number of days that it occurred based on
metabolic equivalent units (MET). Light, normal daily ac-
tivity was equivalent to 1/3 MET unit per minute, walking
was equivalent to 3.3 MET units of energy consumption,
moderate physical activity equaled 4 MET units, and in-
tense physical activity equaled 8 MET units. In the ques-
tionnaire, questions 3 to 11 related to vigorous activity,
questions 12 to 15 to moderate activity, and questions 16 to
24 to light or low activity. Finally, the total amount of en-
ergy usage for the various activities was calculated.

Questionnaire scores were based on a scale with a
lower limit of zero and no upper limit. For classification
of energy consumption, 4 levels were considered: no us-
age, low usage, moderate usage, and high usage. No energy
usage was defined as zero to 20 MET expended during the
previous week. Low usage energy ranged from 20 to 600
MET for the week. Moderate energy usage ranged from 600
to 1500 MET. And finally, high energy usage was more than
1500 MET (30, 31). To test the questionnaire’s reliability, the
device was shared among 10 experts; results showed that
19 items had content validity index (CVI) scores of more
than 0.79; these were determined to be suitable. Others
had CVI scores between 0.79 and 0.7, which showed that
they needed adjustment. For consideration of stability, the
questionnaire was filled out by 30 elder people in two steps
as a pilot. McNemar’s statistical test yielded a P-value of all
items at more than 0.05. Cohen’s kappa factor for 20 items
was equal to or more than 0.75, and others were between
0.4 and 0.74. Total Cronbach’s alpha was calculated at 0.83.

The second part of the tool was a standard question-
naire about barrier factors of physical activity. To de-
termine the elders’ understanding of factors that limit
physical activity, the researchers used the exercise ben-
efits/barrier factors scale questionnaire, which was pre-
pared by Sechrist et al. Among the tool’s 43 questions were

14 questions devoted to limiting factors of physical activ-
ity; these were extracted from the questionnaire for the use
of this study. Responses were based on a Likert-type scale
of 4 to 1 respectively indicating strongly agree, agree, dis-
agree, and strongly disagree. The score of limiting factors
of physical activity was at least 14 and at most 56. The ques-
tionnaire did not have a cutoff point. The higher the score
on questions of physical activity barriers, the more prob-
lems a person was facing in physical activity.

The number and percentage of individual factors were
evaluated. Total Cronbach’s alpha of this scale was 0.89.
Cronbach’s alpha coefficient for questions relating to phys-
ical activity barrier factors was 0.95 and relating to benefits
was 0.9 (32). Validity and reliability of this tool was con-
firmed by Aghamolaei et al. Cronbach’s alpha coefficient
calculated for the Exercise Benefits/Barrier Factors ques-
tionnaire in a non-elderly group in Iran is 0.87 (30). The
elderly have different conditions based on physical and
cognitive abilities compared to other groups; therefore,
the use of a non-specific questionnaire was considered for
this study. To evaluate the reliability in the elderly popula-
tion, the questionnaire was conducted as a pilot in 30 elder
people in Kashan; the total Cronbach’s alpha was 0.79. In
order to evaluate internal reliability of isolated questions
through the Cronbach’s alpha test, the reliability score of
questions relating to limiting factors of physical activities
was 0.87.

3.3. Ethical Considerations

The study proposal was confirmed by the research
council of the Kashan University of Medical Sciences. The
code of ethics was 197 in 5/25/2014. Necessary authoriza-
tions were acquired, and oral and written consent were
obtained from participants. Study subjects were assured
that the data would be used exclusively for research pur-
poses and would remain confidential. The participants
were told they had an unconditional and absolute right to
withdraw from the study at any time. All of the subjects
signed informed consents and received an explanation of
the study’s objectives.

3.4. Data Analysis

Data analysis was carried out using SPSS version 16 soft-
ware. Median and interquartile index numbers (IQR) were
based on descriptive statistics. The Kolmogorov-Smirnov
test was used to determine data normality. According to
the Kolmogorov-Smirnov test for age variables, the score
of limiting factors to physical activities and activity energy
usage at P < 0.05 were meaningful from a statistical view-
point, so in this study the assumption of normality was not
true; thus, nonparametric tests were used for analysis. The
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relationship between quantitative variables such as the av-
erage of limiting factors of doing activities and mean of ac-
tivity energy usage was determined by using Spearman’s
correlation coefficient test. To predict the impact of each
limiting factor on activity energy levels, ordinal regression
was used. Confidence levels in all analyses were α < 0.05.

4. Results

Among the study participants, 237 (59.2%) were female.
The average age of the contributors was 67.6 ± 6.8 years
(range 60 - 90 years, median = 65, interquartile index = 8).
The majority, 291 participants (72.8%), were married. A to-
tal of 188 (28.5%) subjects were illiterate. A total of 199 sub-
jects reported housekeeper as their job. Also, 337 partici-
pants (84.2%) were living in houses, and 300 participants
(75%) had chronic diseases.

The median and interquartile range (IQR) of barrier
factors to physical activity of Kashan’s elderly was 8.75 ±
33. Their average energy expenditure was 326.21 ± 364.84,
based on metabolic equivalent units during a week (IQR =
222). Twenty-three of the participants (5.9%) did not have
energy expenditure that was considered to be physical ac-
tivity and were in the no usage range; 317 persons (79.2%)
were in the low level range, 59 persons (14.8%) were in the
moderate level range, and 1 person (0.02%) was in the range
of high level of activity energy expenditure (see Table 1).

The results shown in Table 2 reveal that the most com-
mon barrier factors in physical activity among partici-
pants was related to a lack of appropriate places to do phys-
ical activity; 298 persons (74.5%) either agreed or strongly
agreed with this option. Another barrier factor frequently
chosen by the participants was high weight; this was se-
lected by 272 elderly (68%). Creating tiredness was chosen
by 252 persons (63%), and old age was chosen by 246 sub-
jects (61.5 %) as being barriers.

According to Diagram 1, the result of the Spearman
rank-order correlation (r = -0.104, P = 0.038) is significant
between barrier factor scores in doing activity and activity
energy expenditure among the study participants.

The result of the correlation matrix, in a survey of the
relationship between activity energy expenditure and bar-
rier factors among participants, showed there is a signif-
icant relationship between no energy expenditure (P =
0.002), low energy use (P = 0.006), high energy use (P =
0.041), and the average score of barrier factors (Table 3).

The result of ordinal regression (OR) in the prediction
of barrier factors, where age and gender are considered as
helpful variables, showed that the prediction capability is
low (R-square = 17%). The most effective predictions related
to scorn (OR = 3.61, P < 0.0001), financial problems (OR =

3.59), old age (OR = 2.38, P = 0.014), and extra weight (OR =
2.38, P = 0.014) (Table 4).

5. Discussion

The results of this study showed there is a significant
and converse relationship between barrier factors of phys-
ical activity and activity energy expenditure in Kashan’s el-
derly. The relationship was about levels: no energy usage,
low energy usage, moderate energy usage, and high en-
ergy usage. Hurkmans et al. (2011) showed there is a signif-
icant relationship between barrier factors and physical ac-
tivities, and subsequently, activity energy expenditure (31).
A study by Wlodarek et al. (2012) showed there is a mean-
ingful relationship between barrier factors like age and ac-
tivity energy expenditure (33). Barrier factors are obstacles
to activity, and they cause the amount and level of activ-
ities to decrease. Energy expenditure level declines with
decreases in physical activity. Therefore, for the elderly to
maintain appropriate energy expenditure levels in physi-
cal activity, barrier factors should be decreased according
to age, personal characteristics, and effects of aging. The
study showed that 85 percent of participants were in the
no or low energy expenditure ranges.

The energy expenditure average in a study of Lon-
don elderly’s was in the moderate level, and the average
score was higher than the average score of this study (34).
Cawthon et al. (2013) found that energy usage in elderly
males was low (35). Aleman-Mateo et al. (2006) reported
lower energy usage in Cuba, Chile, and Mexico with in-
creasing age among the elderly (36). Energy expenditure
varies in different people because it is influenced by type
and amount of physical activity. Because physical activ-
ity depends on personal characteristics and physical abil-
ity, increasing age causes many physical activities to de-
crease (37). The physiological effects of old age cause
changes in the processes of absorbing and using energy.
The tools used in estimating and testing energy usage lev-
els are effective for the statistical presentation of energy
use. The common effect of these factors and the average
score of elders’ ages are important for determining differ-
ent amounts of energy use among older people in studies.

This study revealed that the most common barrier fac-
tor among elderly participants was related to a lack of ap-
propriate places for doing physical activity. However, the
result of ordinal regression for the factor was not mean-
ingful in predicting the effect of barrier factors in using
energy. Manini et al. (2009) showed that having a high
body mass index was one of the barrier factors in energy
expenditure (38). Crombie et al. (2004) reported that the
most common barrier factors were related to time limita-
tions for doing physical activity (39). Anderson-Hanley et
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Table 1. Median and Average Distribution of Activity Energy Expenditure and Barrier Factor Scores, Based on Levels of Energy Usage in Physical Activity of Kashan’s Elderly in
2014

Activity Energy Expenditure Mean Average Score of Barrier Activity Average Score of Energy Expenditure

IQR Median Mean SD IQR Median Mean SD

No activity energy expenditure 5 29 32.43 7.16 00 00 16.95 4.47

Low activity energy expenditure 8.50 33 32.39 6.42 248 171 232.19 151

Moderate activity energy expenditure 10 32 31.93 6.92 263 925 880.41 168.54

Table 2. Absolute and Relative Frequency Distribution of Barrier Factors in Doing Physical Activity Among Kashan’s Elderly in 2014

Barrier Factors in Doing Activities Opposing, Fi (%) Strongly Opposing, Fi (%) Agreeing, Fi (%) Strongly Agreeing, Fi (%)

Not enough time 101 (25.2) 75 (18.8) 150 (37.5) 74 (18.5)

Old age 153 (26.2) 49 (12.2) 16 (1.2) 85 (21.2)

Extra weight 77 (19.2) 51 (12.8) 199 (49.8) 73 (18.2)

Embarrassment 164 (41) 92 (23) 129 (32.2) 15 (3.8)

Financial problems 140 (35) 136 (34) 116 (29) 8 (2)

Lack of sport program 146 (36.5) 112 (28) 118 (29.5) 24 (6)

Creating tiredness 81 (20.2) 67 (16.8) 168 (42) 84 (21)

Lack of encouragement 138 (34.5) 87 (21.8) 150 (37.5) 25 (6.2)

Decreasing relationship with family 133 (33.2) 106 (26.5) 153 (38.2) 8 (2)

Scorning elderly 100 (25) 87 (21.8) 150 (37.5) 63 (15.8)

Useless activity 134 (33.5) 122 (30.5) 114 (28.5) 30 (7.5)

Creating problems in social responsibility 138 (34.5) 143 (35.8) 96 (24) 23 (5.8)

Lack of stimulus 117 (29.2) 91 (22.8) 158 (39.5) 34 (8.5)

Lack of appropriate place 54 (13.5) 48 (12) 185 (46.2) 113 (28.2)

Table 3. Correlation Matrix, Relationship of Activity Energy Expenditure to Barrier Factors Among Kashan’s Elderly in 2014

Barrier Factors Score No Energy Usage Low Energy Usage Moderate Usage High Usage

Barrier factors score

No energy usage R = -0.117, P = 0.02

Low energy usage R = 0.137, P = 0.06 R = -0.282, P = 0.0001

Moderate usage R = -0.084, P = 0.095 R = -0.155, P = 0.002 R = 0.167, P = 0.001

High usage R = 0.102, P = 0.041 R = -0.152, P = 0.002 R = -0.019, P = 0.703 R = 0.061, P = 0.224

al. (2011) showed that in American elderly, barrier factors
included a shortage of social facilities (40). The diversity
of barrier factors in different studies showed that physical
activity is influenced by different cultural, social, and en-
vironmental factors in different societies (37) The lack of
appropriate places for physical activity was an important
barrier factor for many reasons. First of all, the effects of
advancing age can increase the risk of injury. Second, hav-
ing appropriate and safe places for activity not only helps

to decrease fear, stress, and mental barriers among older
people, but also it decreases the dangers posed in inappro-
priate places. A desire for suitable and safe places for elder
activity has been identified among older people recently.

Other barrier factors that affected activity energy us-
age among the elderly were related to high age, tiredness,
and high weight. However, the result of ordinal regression
was low about capability prediction affection (R-square =
17%); it showed high age and high weight are effective pre-
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Table 4. Prediction Result of Effective Barrier Factors in Doing Physical Activity Based on Age and Gender Properties in the Activity Energy Expenditure Position of Kashan’s
Elderly in 2014

Barrier
Factors

R-Square Estimate SE Wald P-Value OR
Confidence Level 95% (CI)

Low Edge High Edge

Old age

0.17

0.873 0.354 6.094 0.014 2.38 0.18 1.567

High weight -0.635 0.307 4.274 0.039 1.88 -1.238 -0.033

Financial
problems

1.284 0.349 13.563 0.0001 3.59 0.601 1.968

Being scorned -1.288 0.342 14.186 0.0001 3.61 -1.959 0.618

dictor factors for energy use. These limitations are influ-
enced by aging and its consequences, use of medicines,
and diseases that affect older people. Actually, improving
environmental situations and decreasing limitations can
mitigate barrier factors that affect activity. Scorn and finan-
cial problems are also prediction factors in the energy ex-
penditure situation. These factors are a reflection of cul-
tural and social attitudes and having a comfortable situ-
ation in society. People’s perspectives will be changed ac-
cording to the validity that physical activity is given by soci-
ety (37, 41). Elder people avoid being active in public places
because they think it causes undue attention or scorn from
others.

5.1. Limitations and Strengths

This study considered a limited number of factors that
affect physical activity in the elderly. It is suggested in
order to recognize other factors, a more suitable device
should be designed. Accuracy of the result was not good
because information was self-reported and this was influ-
enced by the problems of recognition and memory that af-
flict many elderly. We tried to overcome this problem by
interviewing the participants. There were some items in
the questionnaire that elderly do not engage in often. This
may cause a floor effect with the questionnaire. This study
also has some strengths. This is one of a limited number of
studies available about physical activity in a community-
based population of elderly. Second, it gives concrete and
helpful data about the type of activities that elderly usually
engage in. This study can provide necessary information
for future planning for physical activity improvements in
elderly.

This study showed that decreasing barriers to physical
activity will change energy expenditure levels. The study
suggests that designing and preparing suitable places and
environments are in order to decrease barrier factors. In
fact, paying attention to barrier factors in codifying the
promotion of physical activity programs can lead to bet-
ter results. Because the elderly in the study were kept by

healthcare station center, results above arranging in the
centers were better. Data of this study can be used to edu-
cate planners and policy-makers in various medical groups
concerning the activity needs of the elderly. Since the el-
derly studied were covered by healthcare centers, it is sug-
gested to design and build sports rooms in each of these
centers. Also, with staff training at these centers, health-
care professionals can encourage the elderly to partici-
pate in this environment and increase their physical activ-
ity. Identifying the barrier factors of physical activity can
be helpful for considering suitable promotions for health
programs and changes to accommodate the elderly. Over-
all, the findings of this study can be used in three domains:
education, healthcare, and appropriate environments for
the elderly.
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