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Abstract
PRECEDE model is the most appropriate model for planning 
in health education and promotion. The aim of this study is the 
effect of educational intervention based on PRECEDE model 
on the regular physical activity among elderly people. In this 
study, 80 elderly people were selected based on inclusion criteria 
and randomly assigned in experimental and control groups.  
Educational program for regular physical activity was designed 
with considering predisposing, enabling, reinforcing factors 
that are effective for regular physical activity in elderly people. 
Before educational intervention, questionnaires completed by the 
participants and then experimental group received the educational 
intervention. After one month of intervention the questionnaires 
were filled again and collected data was analyzed with 
SPSS-21, t-test and Chi-Square and ANOVA. Mean score for 
predisposing factor (knowledge of 11.37 to 15.07, attitude of 24.1 
to 25, self- efficacy of 9.62 to 13.97), reinforcing factor (6.22 to 
8.32) and enabling factor (8.37 to 16.67) in experimental group 
in signiticant level. Education was effective on predisposing, 
enabling and reinforcing factors that are effective for regular 
physical activity in elderly people. By using Educational 
diagnosis phase of PRECEDE model we can plan various 
educational programs for encouraging elderly people for doing 
regular physical activity. 
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Introduction
In recent years, medical care and health have 
always complemented each other [1]. Combining 
the two has increased life expectancy, and in 
demographic transition, has led to increased 
population of those over 60 years old. As 
defined by the World Health Organization, this 
group of people is called the elderly. Currently, 

among different age groups, the elderly has 
the fastest population growth rates [2]. Old 
population has found an unprecedented status 
in the history of mankind, which is considered 
a global phenomenon. Every year, on average, 
1.7% are added to the world population, and 
for the over 65 population, this increase is 
2.5% [3].
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The old age, according to normal human 
development, is a natural period with physical, 
physiological and social changes. Yet, some 
physiological changes can be altered or delayed 
through healthy lifestyle choices [4]. The World 
Health Organization defines ideal health for the 
elderly as enjoying functional independence. 
According to this definition, 5% of the elderly 
are debilitated, 20% are weak, and 75% are 
dependent [5]. Regular physical activity plays 
a significant role in prevention and control of 
chronic diseases in old age [1]. Other benefits of 
regular physical activity in this period include: 
reduced blood pressure, prevention and control 
of diabetes, reduced cognitive and neuronal 
disorders and osteoarthritis, and reduced 
mortality rate and age-related diseases [6].
According to CDC report, 23.1% of people aged 
65-74 years and 35.9% of over 75s are inactive. 
This means that they did not take part in 
household chores or in coming and goings. Thus, 
improving regular physical activity among the 
elderly is considered a national health priority 
[7]. Studies conducted in America show, despite 
many benefits of exercise in this age group, more 
than 75% of American elderly do not regularly 
perform physical activities [8].
Health education, with emphasis on health 
and prevention plays an important role in 
enhancing health behaviors [9], and achieving 
this objective is impossible, without attention 
to planning in educational programs [10]. 
Application of theories and models, by creating 
conditions to identify people’s characteristics, 
supportive environments, and other influential 
factors, increases the possibility of success of 
educational programs [11]. 
An intervention to achieve this is PRECEDE 
model, which is part of PRECEDE-PROCEED 
model and part of planning models in health 
education and health promotion [12]. By 
utilizing this model, the most appropriate 
strategies and interventions may be identified 
and implemented. PRECEDE has a set of stages 
that deals with examination and grouping of 
predisposing, reinforcing, and enabling factors 
in educational recognition [13].
We have used this model because of its 

comprehensiveness and applicability to 
different populations [11]. Effective application 
of this model in several studies has been 
proven, for instance: Afkari studied the effect 
of training according to PRECEDE model, and 
revealed improved quality of elderly life [14]. 
Salinero also confirmed the efficacy of this 
model in his study [15].
The present study was conducted given the 
importance of regular physical activity in 
old age and in absence of PRECEDE-based 
educational program about physical activity 
of the elderly, with the aim to use educational 
recognition phase of PRECEDE model as 
educational intervention framework to examine 
predisposing, enabling, and reinforcing factors 
of physical activity in old age and the effect of 
training on these factors.

Method
This quasi-experimental study was conducted 
with the aim to determine the effect of 
educational intervention on predisposing, 
enabling, and reinforcing factors in regular 
physical activity in old age. Participant 
size was estimated according to 1-β=80%, 
zβ=84%, σ1=3.8, σ2=2.5, and d=1.8. Minimum 
participant size for trial and control group was 
found 40. The elderly frequently presenting 
to the health center entered the study if they 
qualified and were willing to, and were placed 
in either control or trial group. Study inclusion 
criteria were age 60 years and older, personal 
consent, elderly file at the health center, and 
no particular diseases that would prevent their 
activity. The educational recognition phase 
of PRECEDE model was utilized to design 
framework of study to teach regular physical 
activity to participating elderly. Knowledge, 
attitude, and self-efficacy were considered 
as predisposing factors for elderly regular 
physical activity, holding training sessions and 
presenting educational subjects as enabling 
factors, and pleasant feeling due to regular 
exercise, encouragements by family and 
physician as reinforcing factors.
Data were collected through two researcher-
made questionnaires containing items on 
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demographic details (age, gender, education 
level), knowledge (20 items, with score ranging 
from 0 to 20), with “yes” or “no” answers, aiming 
to assess participants’ knowledge about benefits 
of exercise in old-age, points to be considered 
before and after exercise, and variety of old-age 
exercises, attitude (6 items, with score ranging 
from 6 to 36), enabling factors (7 items, score 
ranging from 7 to 28), reinforcing factors(3 
items, score ranging from 3 to 12), and Physical 
Exercise Self-Efficacy questionnaire [16]. 
Questionnaires were completed using interviews, 
so that items were read out to the elderly, and the 
interviewer completed questionnaires according 
to their response. Qualitative content validity 
method was used to determine validity of the 
researcher-made questionnaire. To that end, 
the questionnaire was sent to 10 professors in 
health education, and modifications were made 
according to their comments. Reliability of 
the questionnaire was assessed using internal 
consistency (Cronbach’s alpha) and test-retest 
methods, and values obtained for each construct 
were (0.74, 0.69) for knowledge, (0.79, 0.72) 
for attitude, (0.87, 0.85) for enabling factors, 

and (0.93, 0.88) for reinforcing factors. 
According to questionnaire results obtained, 
3 educational sessions of regular physical 
exercise were held for the trial group elderly 
at the health center with the presence of 
physician and PE expert. Each session lasted 
45-60 minutes, and to improve knowledge, 
attitude, and self-efficacy, short educational 
speech, small and large group discussion, 
questions and answers, and practical display 
methods were used. Approaches to improve 
knowledge, attitude and self-efficacy were 
used in combination and in all three sessions. To 
maintain educational behaviors, participating 
elderly were provided with educational flip-
chart on old-age physical exercise at the end 
of the third session. Comments from research 
team and two physical exercise experts were 
usedto prepare the flip-chart. By the end of 
intervention in the trial group, both groups 
completed relevant questionnaires once 
again, one month after intervention. Table 1 
presents approaches adopted in educational 
recognition according to PRECEDE model 
to overcome barriers to performing old-age 

Table 1 Approaches adopted based on educational recognition to overcome barriers to performing old-age physical activity
 Row  Barriers  Approach

1  Knowledge Explaining important points about exercise, making available pictorial educational flip-
chart to the elderly as a reminder, both pictorially and in writing

2  Attitude  Necessary explanations about benefits of regular exercise in old-age, and strategies for
enjoyment from exercises

3  Self-efficacy  Simple exercises by the elderly, frequent encouragement to perform exercises, asking
participants to explain their exercising experiences to others

4  Enabling Providing pictorial educational flip-chart, teaching exercise skills

5  Reinforcing
 Providing families with a pamphlet to encourage the elderly to exercise, encouraging

 group exercises for greater enjoyment, exercising in the class for enjoyment of the elderly,
holding a meeting with health workers to encourage the elderly to exercise

regular physical activities.
Data collected were analyzed using SPSS-21 
(IBM SPSS, In, IL, Chicago. USA). Student test 
was used to determine any significant differences 
between before and after intervention in scores of 
predisposing, enabling, and reinforcing factors 
in the two groups. To determine differences in 
mean age of the two groups, independent t-test, 
and for significant difference between two 
groups in terms of demographic parameters, 
chi-square and ANOVA tests were used. P<0.05 
was considered significant.

Results
Mean age of participants was found 68.81 years 
with standard deviation 6.09. Trial and control 
groups had insignificant differences in terms of 
gender. The majority of elderly were illiterate 
or had elementary school education. Table 2 
presents demographic details of participants. 
There were insignificant differences between 
the two groups before intervention in terms 
of demographic and main study variables. 
According to educational recognition 
construct of PRECEDE model, study variables 
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included predisposing (knowledge, attitude, and 
self-efficacy), enabling, and reinforcing factors 
effective in performing regular physical activities 
in old-age, and the difference between the two 
groups in all these variables before intervention 
was insignificant. However, after educational 

intervention, mean scores in the trial group were 
significantly different from those inthe control 
group in all constructs (P<0.05). Table 3 shows 
mean and standard deviation and significant 
levels in knowledge, attitude, enabling, and 
reinforcing factors in both groups. 

Table 2 Frequency distribution of age, gender, and education in trial and control groups

Group/demographic variables
 Frequency

 Trial group  Control group P-value
Frequency %  Frequency Frequency %

 Gender
 Male 18 45 18 45

0.589
 Female 22 55 22 55

 Age
 60-74 33 82.5 31 77.5

0.573
75-90 7 17.5 9 22.5

 Education level

 Illiterate 13 32.5 16 40

0.748
Primary school 13 32.5 13 32.5
 High school 4 10 3 5

Diploma and above 10 25 9 22.5

Table 3 Knowledge, attitude, self-efficacy, enabling factors (regular physical activity), and reinforcing factors in trial 
and control groups

 PERCEED
constructs

 Range of
scores  Intervention

 Trial group  Control group
Mean ± SD P-value Mean ± SD  P-value

 Knowledge 0-20
 Before 11.3±3.9

0.000
10.9±4.4

0.44
 After 15±3.4 11.2±5.1

 Attitude 6-36
 Before 24.1±3.6

0.02
24.3±3.7

0.3
 After 25±2.8 23.6±5.7

Self-efficacy 5-20
 Before 9.6±2.9

0.000
9.6±2.5

0.000
 After 13.9±3.4 8.67±2.5

 Enabling
 factors 7-28

 Before 8.3±3.1 0.000 8.9±3.4
0.065

After 16.7±3.6 0.000 8.4±3.2

 Reinforcing
factors 3-12

Before 6.2±2.5 0.000 5.6±2.9
0.38

After 8.3±2.1 5.5±2.3

Discussion
PRECEDE is an appropriate model for 
studying and identifying causes of a behavior 
in people. According to educational recognition 
phase of this model, behavior is explained 
by predisposing, enabling, and reinforcing 
factors [17]. In this study, PRECEDE was used 
as a framework for educational program to 
determine effects of predisposing, enabling, and 
reinforcing factors on regular physical activity 
of the elderly. 
Knowledge, attitude, and self-efficacy were 
considered as predisposing factors. Affected 
by educational intervention, mean scores of 
knowledge and attitude showed a significant 

increase in the trial group compared to 
the control (P<0.05). Results obtained for 
knowledge and attitude as predisposing factors 
were in line with Hezavehee et al. study 
in increasing mothers’ knowledge of iron 
deficiency anemia in children aged 1-5 years 
[18] and Afkari study on improving quality 
of life of the elderly according to PRECEDE 
model [14]. In these studies, knowledge was 
considered as a predisposing factor according 
to PRECEDE model. 
Self-efficacy has a direct relationship with 
increased commitment and maintaining 
physical activity in old-age. Yet, aging reduces 
level of self-efficacy in the elderly [19]. In this 
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study, results of self-efficacy as a predisposing 
factor in physical activity significantly increased 
in the trial group compared to the control, which 
is similar to results obtained in a study by Dehdari 
on self-efficacy according to PRECEDE-
PROCEDE model in enhancing quality of life 
of patients after coronaryartery bypass surgery 
[20]. A study by Sung showed that self-efficacy-
enhancing program significantly affects level of 
self-efficacy [21].
According to the stage of educational evaluation 
of PRECEDE model, reinforcing factors, 
including encouragement by health workers 
and recommendations by others, increase 
possibility of adopting and maintaining 
behaviors recommended [22]. In the present 
study, encouragements by family and health 
workers were considered as reinforcing factors 
in performing physical activity. Analysis 
showed an increase in mean scores of these 
factors in trial group after intervention. But, the 
difference was insignificant in the control group. 
Similar results were found in a study by Sun on 
American students dietary behavior change in 
relation to reinforcing factors in educational 
recognition stage of PRECEDE model [23].
In this study, educational resources were used 
as enabling factors (educational classes and flip-
chart) in teaching skills required for performing 
regular physical activity in old-age. Mean scores 
in this area in the trial group showed a significant 
increase after intervention compared to the 
control group.Thus, it can be argued that such 
interventions can facilitate enabling factors for 
performing physical activity in old-age. Studies 
by Lesan [24] and Salinero [25] have shown the 
effect of educational programs on facilitating 
enabling factors. 
The present study results showed that design 
and implementation of educational program can 
make a significant difference in predisposing, 
enabling, and reinforcing factors in regular 
physical activity in old-age, which indicates the 
need for development of planned educational 
interventions according to causes of incidence 
of a behavior. 
Study limitations:
Considering that there were no similar studies 

about educational intervention according 
to PRECEDE model on performing regular 
physical activity by the elderly, comparison of 
this and other studies was impossible. Since 
this study was conducted in a geographical 
region with its own particular cultural and 
social characteristics, generalizability of 
results to other regions is unlikely. 

Conclusion
The results showed that educational program 
had been effective in enhancing predisposing, 
enabling, and reinforcing factors in regular 
physical activity in the elderly, and accordingly, 
given the positive results obtained, various 
educational programs can be devised to 
enhance health of the elderly.
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