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women.

t-test and paired t-test.

and 339.8+90.2, respectively) (P value <0.001).

Background: Regular physical activity has important health benefits for women. The present study aimed to inves-
tigate the effect of theory-based educational interventions on the improvement of physical activities of middle-aged

Methods: This experimental study was conducted on 160 middle-aged women referred to Ahwaz health centers
Iran in 2017 who were selected through the cluster sampling method. They were randomly divided into two groups:
intervention (n=280) and control (n=280). The educational intervention for the experimental group consisted of 4
consultation and 4 follow-up sessions. The study outcomes included physical activity change, self-efficacy, decision-
making balance, and the International Physical Activity Questionnaire, which were measured before the intervention
and 2 months after that. The data were analyzed using the SPSS19 software as well as the Chi-square, independent

Results: After the intervention, the mean scores of preparedness for change, decision-making balance, perceived
self-efficacy, pre-thinking, thinking, preparation, practice and maintenance were significantly different in both the
experimental and control groups (P value < 0.05). The t-test showed that after the educational intervention, the mean
score of physical activity was significantly higher in the experimental group than in the control group (726.34+201.6

Conclusion: The findings of this study showed that the theory-based educational intervention was effective on the
improvement of the middle-aged women'’s physical activities. Therefore, it is suggested that a theory-based educa-
tional program be designed and implemented in order to increase the physical activities of this group.
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Background

As defined by the World Health Organization (WHO),
physical activity refers to any movement that is generated
by the movement of skeletal muscles and is associated
with energy consumption [1]. The Ministry of Health
has divided physical activities into three types based on
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severity: light, moderate and vigorous. Light physical
activities involve usual activities that are done in daily
life and require little effort but need daily energy. Moder-
ate physical activities are the activities that increase the
number of breathing and heart rate, but the person is able
to continue to talk. Vigorous physical activities are those
that greatly increase heart rate and respiration, and the
person is no longer able to speak [2]. The WHO recom-
mendation on the amount of physical activities required
for people aged 18-65 years is to do at least 150 min of
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moderate physical activities per week, or 75 min of vigor-
ous physical activities weekly, or a balanced combination
of moderate and vigorous ones [3].

The global estimate of the rate of immobility among
the people over the age of 18 was about 23% in 2010. It
was 20% among men and 27% among women. However,
immobility is seen in the Eastern Mediterranean region
more than any other area in the world, such that more
than one-third of the men and almost half of the women
in this region are physically inactive [4]. The prevalence of
immobility in urban and rural areas are respectively76.3%
and 58.8% among Iranian men and women in the age
group of 15-64 years, and the total rate of immobility in
this age group is 67.5%. Some studies carried out in Iran
reported higher rates of immobility [5, 6]. Inactiveness
and inadequate physical activities also lead to increased
chronic diseases, especially cardiovascular ones, diabe-
tes and osteoporosis [7-9]. All countries in the world are
addressing all community groups in the pursuit of health,
but among these groups, women, especially middle-aged
ones, are of particular importance because they are in
conditions that play important roles both in terms of
occupational and social responsibilities, and emotions in
the center of families. Thus, helping to improve the gen-
eral health of women in this age group is a kind of help
and service to families and societies [10].

Considering the fact that, according to the Department
of Middle-aged Health, providing the conditions for the
enjoyment of women and men of 30—59 years of age from
comprehensive health care services in the country’s pri-
mary health care system includes lifestyle improvement,
fertility and public health promotion through risk factors
control, and prevention and early diagnosis of diseases,
and also considers the ability of this age group to self-
care by relying on self-efficacy in order to promote dif-
ferent dimensions of health and increase their quality of
life, it is necessary to take into account the appropriate
interventions to enhance the lifestyle of this age group.
Lifestyle improvement is the most important strategy in
this program, and physical activity is one of its key issues
[11]. Choosing appropriate, low-cost, and effective edu-
cational methods to change lifestyles and also choosing
suitable social settings for access to community need to
be investigated. Several studies have identified schools,
workplaces, religious sites and health centers as places to
facilitate massive behavioral changes in the community
[12]. From the perspective of public health education, the
creation of a model and the promotion of regular physi-
cal activities of women can form the habit of doing regu-
lar physical activities in people and promote their health.
Besides, a better quality of life can be predicted for their
future by motivating the women, informing them and
changing their attitudes [13].
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One of the models that illustrates regular physi-
cal activity behavior behaviors is the Stages of Change
Model introduced in the early 1980s by Prochaska &
DiClemente to abandon addictive behaviors such as
smoking and alcohol consumption [14]. In this model, it
is assumed that individuals can be prepared for change
at different stages and therefore, they will pass through
a set of stages to change their behavior, including: pre-
thinking, thinking and intention, preparation, practice
and maintenance. Pre- thinking refers to a stage in which
a person has not yet thought about changing or adopting
a behavior at least for the next six months. At the stage
of thinking, the person really thinks of changing behavior
during the next six months, but still is not fully prepared
to take action. In the preparation stage, the individual
thinks seriously about a change in behavior and intends
to make a change in the near future (usually next month)
and provides the basis for the onset of the behavior. The
practice stage is the one in which a person has made
the right changes in his/her lifestyle during the last six
months. As performance is visible, behavioral change is
often said to be performance. In the maintenance stage, a
longer period of establishment and strength of behavioral
change can be seen. It is for more than six months, but
to maintain it, we need to be vigilant and active [15, 16].
Regarding the role of the stages of change model in per-
suading people to do physical activities, this study aimed
to determine the effect of the theory-based educational
intervention on the improvement of physical activities of
middle-aged women referring to Ahwaz health centers,
Iran.

Methods
This experimental study was conducted in 2017 on the
middle-aged women referring to Ahwaz health centers,
Iran. The inclusion criteria were as follows: women of
30-59 years of age, being able to read and write, not hav-
ing chronic diseases such as cardiovascular or respira-
tory diseases or those that cause physical activities to be
banned, not having mobility prohibition (able to move,
participate in educational programs, and recommenda-
tions for physical activities), lack of pregnancy, lack of
specific diseases, lack of a history of accidents resulted
in a mental and physical problem during the past month
(traffic accident, death of a family member, etc.), and will-
ingness to participate in the research project. The exclu-
sion criteria included the reluctance to participate in the
study at any time and not attending various stages of the
research (pre-education and post-education assessments,
and educational sessions).

In order to determine the sample size and considering
the limited statistical population (160 people), the follow-
ing sampling formula was considered.
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We used the two-stage cluster sampling method.
Firstly, Ahwaz city was divided into 4 geographical
regions with approximately equal populations of mid-
dle-aged women. Two centers (intervention and control
groups) were selected in each region) total 8 centers).
Then, each center was referred and based on the inclu-
sion criteria, a list of middle-aged women was prepared
from among the household files in the center, and 20
individuals were selected from a simple random selection
(in total 160 individual).

We used cluster sampling method based other studies
[17-20].

Educational intervention

The intervention program was conducted for a 2-month
period for the intervention group. It consisted of 4 face-
to-face consultation sessions, each for 15 minutes in a
month, and 4 follow-up sessions (weeks 5- 8) after the
consultation sessions for the intervention group. The first
consultation session included the completion of a ques-
tionnaire for each individual to determine their health
status. Then, the researcher, with the help of a train-
ing center specialist and a physical education instructor,
delivered a speech on physical activity and highlighted
its importance, and provided a basis for preparing the
participants to change in order to do physical activities.
The second session involved a group discussion between
the participants in the study and expressing their views
on whether physical activity was beneficial or not, so
that each participant would reach a decision-making bal-
ance and perceived self-efficacy. In the event of a gap in
the decision of each participant, the researcher and the
psychologist of the center explained and advised them
on how to increase their will. The participants were also
guided to outline their goals to have physical activities
and specify their direction. In the third consultation ses-
sion, the researcher evaluated the levels of the partici-
pants’ thinking and preparation to change by displaying
educational videos. The fourth session focused on reach-
ing the goals of the previous three sessions. During the
weeks 5-8, the researcher reviewed the extent of the par-
ticipants’ progress in physical activity and re-evaluated
the level of their activities as well as the stage of change.
The researcher also encouraged them and tried to find
out the reasons for their failure. At the end of the 8%
week, the researcher completed the questionnaire on the
level of physical activity and the stages of change for the
intervention and control groups. It should be noted that
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after the end of the intervention, the control group was
given some sports and health pamphlets.

The data collection tools in this study were a check-
list of the women’s demographic information (includ-
ing their job, spouse’s job, education, spouse’s education
and income) and the standard questionnaire on physi-
cal activity. The questionnaire consisted of two parts.
The first part was based on the change structures of the
participants’ physical activities. This part comprised of 7
sections: preparation to change (questions 1-5), decision-
making balance [6-10], perceived self-efficacy [11-15],
pre-thinking [16—20], thinking [21-24], preparation [25—
28], practice [29-32] and maintenance [33-36]. The pre-
thinking stage is the stage in which people are inactive
and do not intend to start regular physical activities in the
next six months. The stage of thinking is the one in which
people are inactive and are about to begin regular physi-
cal activities in the next six months. At the preparation
stage, the individuals have irregular physical activities
and do them fewer than three times a week and 30 min-
utes each time. The practice stage is the one in which the
individuals have regular physical activities for less than
six months. At the maintenance stage, the people regu-
larly exercise for more than six months. The second part
of the questionnaire was the short form of the Interna-
tional Physical Activity Questionnaire, which determined
the physical activities of the research samples per week
based on MET-min/week. Metabolic Equivalent of Task
(MET) is a unit used to estimate energy consumption
in physical activities. If an individual's MET is equal to
one, it means s/he is inactive. In case the MET is higher
than one and less than three, there is low level of physical
activity. If the MET is greater than or equal to three and
less than six, the intensity of physical activity is moderate,
and if the MET is greater than 6, the intensity of physi-
cal activity is high. To calculate the intensity of activities,
the MET value of each activity is multiplied by the time
spent in one day or within a week. This questionnaire was
translated by experts and its Cronbach’s alpha coefficient
was 0.72% based on a pilot study [15]. The Kappa coef-
ficient on the validity of the stages of change question-
naire was also obtained to be 76 by Ghahremani et al. in a
study aimed at enhancing physical activities [16].

This study was approved by the Ethics Committee of
Shiraz University of Medical Sciences. To describe the
data, mean, standard deviation and frequency were used.
Besides, to determine the level of consistency between
the research samples in both the intervention and con-
trol groups, the variables such as age, education level,
marital status, place of residence, spouse’s education,
spouse’s occupation and type of housing were used. The
Chi-square test was also applied. To examine the effect of
education, the Independent T-test test and paired T-test
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were used as well. The data analysis was performed using
the SPSS 19 software and the significance level was con-
sidered to be 0.05 in all tests.

Results

The demographic characteristics of the experimental
and control groups are shown in Table 1. The mean and
standard deviation of the age of the participants in the
intervention and control groups were 38.55+6.82 and
40.06 £ 6.41, respectively. The independent t-test was
used to determine the difference between the interven-
tion and control groups in terms of age, and the results
showed that there was no significant difference between
the two groups in terms of age (P value =0.15). The Chi-
square test was also used to determine the difference
between the intervention and control groups in terms of
job, education level, economic status, spouse’s job and
spouse’s education. The test showed that there was no
significant difference between the two groups in terms of
occupation, education status, income and spouse’s edu-
cation (Table 1).

Table 1 Demographic characteristics of the study participants
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The results of the paired t-test showed that the mean
scores of preparedness for change, decision-making bal-
ance, perceived self-efficacy and change stages before and
after the educational intervention in the control group
were not significantly different (P value >0.05) (Table 2).

The results of the paired t-test indicated that the mean
scores of preparedness for change, decision-making bal-
ance, perceived self-efficacy, pre-thinking, thinking,
preparation, practice and maintenance before and after
the educational intervention were significantly different
in the experimental group (P value <0.0001) (Table 3).

The T-test results showed that before the intervention,
there was no significant difference between the mean
scores of preparedness for change, decision-making bal-
ance, perceived self-efficacy, pre-thinking, thinking,
preparation, practice, and maintenance in the two groups
(P value>0.05) but after the intervention, the mean
scores of preparedness for change, decision-making bal-
ance, perceived self-efficacy, pre-thinking, thinking,
preparation, practice, and maintenance were signifi-
cantly different in the experimental and control groups (P
value <0.05) (Table 4).

Variable Group Pvalue
Control Intervention
Number Percent Number Percent
Type of occupation
Housewife 52 65 50 62.50 0.22
Employee 12 15 8 10
Other (retired, etc.) 16 20 22 27.50
Education level
Lower than diploma 36 45 36 45 0.25
Associate degree 27 33.75 19 23.75
Bachelor degree 16 20 20 25
Master degree and higher 1 1.25 5 6.25
Income level
Lower than 10,000,000 Rials 32 40 34 42.50 0/13
1,000,000-15,000,000 Rials 29 36.25 25 31.25
15,000,000-2,000,000 Rials 16 20 12 15
Over 2,000,000 Rials 3 375 9 11.25
Spouse’s education
Lower than diploma 35 4375 41 51.25 0.09
Associate degree 25 31.2 15 18.75
Bachelor degree 15 18.75 14 17.5
Master degree and higher 5 6.25 10 12.5
Spouse’s job
Unemployed 0 0 5 0.16
Employee 13 16.25 9 11.25
Others 67 83.75 67 83.75
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Table 2 The mean structures of the stages of change model
before and after the intervention in the control group

Variable Control P value
Before After Intervention
intervention
Standard Mean Standard Mean
deviation deviation

Preparedness for 3.1 1843 362 1841 0.56

change

Decision-making 595 19.17 360 2036 045

balance

Self-efficacy 6.31 1748 356 1750  0.21

Pre-thinking 481 9.15 556 965 072

Thinking 450 721 443 801 0.059

Preparation 3.94 832 421 848 0.60

Practice 3.95 851 484 867 0.18

Maintenance 441 1512 350 1577 011

Table 3 The mean structures of the stages of change model
before and after the intervention in the experimental group

Variable Experimental P value
Before After Intervention
intervention
Standard Mean Standard Mean
deviation deviation

Preparedness for 340 1925 358 2128 <0.001

change

Decision-making 3.39 1948 3.85 2091 <0.001

balance

Self-efficacy 3.75 19.07 362 2021 <0.001

Pre-thinking 571 930 474 1155  <0.001

Thinking 397 865 429 982 <0.001

Preparation 427 10.16  4.17 11.64 <0.001

Practice 3.84 1006  4.80 1166  <0.001

Maintenance 4.09 1720 436 19.22  <0.001

Table 5 shows the mean and standard deviation of
physical activity in the intervention and control groups
before and after the intervention. The T-test results
showed that after the educational intervention, the
mean score of physical activity was significantly higher
in the experimental group than in the control group (P
value <0.001). The results of the paired t-test showed
that the mean score of physical activity before and after
the educational intervention was significantly differ-
ent in the experimental group (P value=0.01), but no
significant difference was found in the control group (P
value =0.67) (Table 5).
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Discussion

The aim of this study was to investigate the effect of the
theory-based educational intervention on the improve-
ment of physical activities of middle-aged women refer-
ring to Ahwaz health centers, Iran in 2017. The results
of this study showed that the theory-based educational
intervention was effective in promoting the physical
activities of the middle-aged women. This finding was
consistent with the results of various studies that exam-
ined the educational intervention to promote the level of
physical activities [21-24]. In various studies, some tools
including self-efficacy, social support, balance in deci-
sion-making, and change strategies were used to change
the performance of individuals.

By passing people through different stages of prepa-
ration, their physical activities can be promoted. The
most applied model in this regard is the theory-based
stages of change model [25]. The application and effect
of the theory-based educational program for more effec-
tive planning of sport interventions have been reported
in several studies [26—30]. This model has been derived
from basic theories of psychotherapy as the model of
behavior change. "Stages of Change" is one of the dimen-
sions of the model that shows the individual’s prepared-
ness to change behavior. "Change processes", which form
another structure of the theory-based model, show how
people change at each stage, and include behavioral and
cognitive strategies that individuals use to change their
behavior. In their study, Marcus et al., showed that simul-
taneous use of change processes could be a good guide to
do exercise interventions [31]. Education of sports pro-
grams based on the theory-based model can increase the
transfer of individuals from the early stages of changing
sports behaviors to higher stages. Therefore, in order to
continue and maintain long-term health behavior, inter-
ventions may be necessary to promote physical activi-
ties [32]. The results of this study showed that there was
no significant difference in the control group in terms of
preparedness for change, decision-making balance, self-
efficacy, pre-thinking, thinking, preparation, and prac-
tice before and after the educational intervention, and
the mean scores of all the fields slightly increased after
the intervention. These findings were consistent with
the results of the studies by Eskandari et al. [33] and
Rouholamini et al. [34], who indicated that designing and
implementing intervention programs based on change
models could improve physical activity behavior in the
control group and greatly in the intervention group. The
results of the present study showed that there was a sig-
nificant difference in terms of preparedness for change
and balance in decision-making in the intervention group
before and after the educational intervention, which was
consistent with the results of the study by Solhi et al. [15].
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Table 4 The mean structures of the stages of change model before and after the intervention in the experimental and control groups

Variable Before intervention P value* After intervention P value*

Experiment Control Experiment Control

Mean =+ standard Mean =+ standard Mean =+ standard Mean =+ standard

deviation deviation deviation deviation
Preparedness for change 19.25£3.40 1843£3.1 0.06 21.28+£3.58 18414362 0.001*
Decision-making balance 19.48£3.39 19.174£5.95 0.1 2091+£3.85 20.36£3.60 0.04
Self-efficacy 19.07£3.75 1748+£6.31 0.21 20.21+3.62 17.50+£3.56 0.001
Pre-thinking 93045.71 9.154+4.81 0.20 11.55+4.74 9.65+5.56 0.001
Thinking 8.654+3.97 7214£4.50 017 9.824+4.29 8011443 0.001
Preparation 10.16£4.27 8324394 0.06 11.64+£4.17 848+4.21 0.001
Practice 10.06+3.84 8514+3.95 0.07 11.66£4.80 8.67+4.84 0.001
Maintenance 17.20£4.09 15.12+£441 0.06 19.22+436 15.77+£3.50 0.001

*Pvalue<0.001

Table 5 Mean and standard deviation of physical activity before and after intervention in the experimental and control groups

Group Before educational intervention After educational intervention P value*
(mean =+ standard deviation) (mean =+ standard deviation)

Control 341.904+94.80 339.804+90.20 0.67

Intervention 548304108.80 726.304201.60 0.01

P value** <0.0001 <0.0001

*Paired t-test

**Independent t-test

In the present study, there was a significant difference
between the mean scores of self-efficacy before and after
the intervention in the experimental group, which was
consistent with the results of the study by Keshavarz et al.
[35]. in their study on self-efficacy of physical activities,
Keshavarz et al. showed that after the educational inter-
vention, people’s self-efficacy for doing physical activities
significantly increased, and improving the stage of the
individuals’ change increased self-efficacy as well [35].
Since one of the most powerful tools for increasing self-
efficacy is mastery over behavior, it is possible that self-
efficacy changes would occur following successful and
active participation of people in physical activities. Ana-
lytical findings also suggest that self-efficacy may play the
role of an agent for behavioral change, because usually
those who show most changes in behavior initially have
a higher level of self-efficacy for conducting their behav-
ior [36]. Similarly, the results of this study showed that
the components of the educational model did not have
a significant difference before the intervention, but their
difference was significant after the intervention. These
findings were consistent with the results of the study by
Kien et al. [26], who showed in their study that educa-
tional interventions were effective in promoting the indi-
viduals’ physical activities.

One of the strengths of this study was performing com-
munity-based educational intervention on women and
increasing their physical activity after the intervention.

Another of the strengths of this study was the use of a
valid questionnaire to investigate the effect of the educa-
tional intervention on physical activities.

In this study, limitations such as a limited period of
two months to evaluate the results can be mentioned.
Increasing the duration of the intervention and meas-
uring the long-term effects of the intervention could
provide more accurate results. Also, the existence of
uncontrollable variables including psycho-psychological
characteristics, cultural differences, differences in moti-
vation and personal interests of the studied samples that
can be gained by their knowledge and performance. Lack
of possibility to fully monitor the physical activity of the
studied samples are among the weaknesses and limita-
tions of the present study.

Conclusion

In the present study, the educational intervention based
on the stages of change model led to the promotion
of physical activity levels in middle-aged women in
Ahwaz. Therefore, it is recommended to develop edu-
cational programs based on the stages of change model
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in order to increase the physical activities of middle-
aged women. Also, considering that this study is in line
with the Health Care System Reform Plan for middle-
aged women, its results can be used to better realize
the goals of the plan. The results of this research can
be used to change the routine methods of educating
the help-seekers and those referring to health centers,
or to change the educational mission of health care
providers.
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