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behavior and stages of change
construct on women'’s physical activity
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Abstract:

BACKGROUND: Insufficient physical activity is a global health-care problem and is considered an
independent risk factor for chronic diseases. The present research aimed to explore the effect of
an educational intervention based on the theory of planned behavior (TPB) and stages of change
on promoting women’s physical activity.

MATERIALS AND METHODS: This quasi-experimental research was conducted on 68 women
who voluntarily visited the health-care centers of Mashhad. They were selected by randomized
multistratified sampling method and were divided into two groups of intervention (n = 34) and control
(n=34). The data collection tools included a demographic information questionnaire, a questionnaire
based on the TPB and stages of change, and the International Physical Activity Questionnaire. The
data were statistically analyzed by SPSS software version 16 using descriptive statistics (frequency,
percentage, mean, and standard deviation) and inferential statistics (paired t-test, correlation
coefficient, and covariance). The significance level of P < 0.05 was considered in this study.
RESULTS: No statistically significant difference was found between the intervention and control groups
before the intervention in terms of the scores of the TPB constructs and physical activity (P > 0.05).
However, after the educational intervention, a significant difference was observed in the mean scores
of TPB constructs and physical activity (P < 0.05). In addition, no statistically significant difference
was found in the stages of change between the two groups after the intervention.
CONCLUSIONS: The results of this study pointed to the effectiveness of educational intervention
and the necessity to use educational interventions to help adopt preventive behaviors. Therefore,
the use of well-established educational models rather than conventional methods is recommended.
Keywords:

Educational intervention, health candidate, physical activity, stages of change construct, theory of
planned behavior

and about 22% of ischemic heart diseases
are caused by physical inactivity, which is
considered a priority in health and disease
control.’ Research has shown that one of the

Introduction

omen are less physically active than
men, and this difference is >8%; in

other words, this figure is 32% for men and
23% for women. In addition, 28% of adults
are physically inactive.” Lacking physical
activity accounts for 10%-16% of breast
cancer, colon cancer, and diabetes cases,
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key factors affecting physical activity is the
barriers involved in this behavior. However,
the ability to overcome these barriers is
significantly and positively correlated with
physical activity."! Physical activity helps
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in preventing coronary heart diseases and emotional
fatigue.® Physical activity lowers stress and increases
energy level.!’! Because the benefits and effects of physical
activity on health are well known, and as people’s lifestyle
has changed tremendously due to mechanization of work,
certain interventions are needed to maintain and promote
health in the society.”? Hence, to promote healthy behaviors
in the society, health candidates should learn health skills
and recognize the value of educational programs. They
should feel responsible in teaching their skills to at least
fifty families.®’ The main duties of these local agents
include teaching health-related issues, educating families,
and linking people to health-care centers to solve their
health problems. Due to the expansion of urban life,
provision of active and reliable health-care services is
impossible without public participation. Today, in many
countries, this great resource is used to promote the health
of the society.!®!

Many investigations have pointed out to the effectiveness
of theory-based educational programs. As behavioral
change is a complicated process, and many factors are
involved in it, different theories and approaches have
been proposed to investigate and see how behavior
changes. One such approach is the theory of planned
behavior (TPB) proposed initially in 1985 and extended
in 1991 by Ajzen and Fishbein.”” This theory consists of
several constructs including attitude, subjective norms,
perceived behavioral control, and intention."”! The TPB
works well with general health programs and health
promotion, due to its emphasis on the social norms and
their understanding.!!

The trans-theoretical model was proposed in the late
1970s by James Prochaska. A key construct within this
model is the stages of change. According to this model,
not all people are at the same stage of preparation and
readiness for change.®'?l The stages of change model
involve the aspects of time, which believe that changes
occur through time. Before any change of behavior and
acceptance of healthy behavior, people go through the
following five stages: precontemplation, contemplation,
preparation, action, and maintenance.™ Moreover,
health candidates play a key role in communicating
health information to families. Thus, the present research
aimed to adopt the TPB and stages of change construct
to promote physical activity among health candidates
in Mashhad.

Materials and Methods

Research design and sampling

This was an interventional and quasi-experimental
research. Its target population was female health
candidates visiting the health-care centers of Mashhad,
Iran.
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To determine the sample size, 260 individuals were first
entered into the study based on the formula and opinion
of a statistical consultant. According to the stages of
change model, only people who were at the stage of
thinking and readiness were entered into the study.
Thus, out of 260 people in the first stage, only 60 were at
the stage of thinking and readiness. Finally, the sample
size was considered to be 34 individuals for each group,
taking into account a drop rate of 10%.

The randomized multistratified sampling method was
used in this study. For this purpose, four health-care
centers in Mashhad were selected randomly and
then, two of them were assigned to the intervention
group (each center with 17 participants), and the other
two were assigned to the control group. This research
lasted from January 2018 to September 2018.

Inclusion/exclusion criteria

Inclusion criteria in this study were having at least a year
of work experience and no disability, giving consent for
participation in the study, and having no special disease
that could impede physical activities. Those who entered
the study were at the contemplation or preparation
stages (according to the stages of change model).

Exclusion criteria were unwillingness to take part in
the study, occurrence of a problem or defect that could
impede physical activity, absence for more than two
training sessions, and incomplete filling of the pre-test
or post-test questionnaires.

Instrumentation

The questionnaire used in the present research comprised
of four sections. The first section included demographic
information on nine items that explored age, body mass
index (BMI), marital status, candidate’s and spouse’s
education, and average monthly salary.

The second section measured the constructs of the TPB.
To conduct this project, the questionnaire developed by
Solhi et al. was used. Certain adaptations were made to
the questionnaire after the reliability and validity checks.
To measure the construct, the attitude, subjective norms,
perceived behavioral control, and intention of samples
were measured by questions 9, 5,4, and 3, respectively.!!
All questions in this section were rated on a 5-point Likert
scale ranging from totally agree to totally disagree. The
options of totally disagree, disagree, no comments, agree,
and totally agree received the scores of 1, 2, 3, 4, and 5,
respectively. The first two questions of the perceived
behavioral control were scored reversely.

The third section of the questionnaire was related to
the stages of change. The questions addressing these
stages were derived from the standard questionnaire
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developed by Marcus et al.'* that was in a 5-point Likert
scale including stages of precontemplation (score 1),
contemplation (score 2), preparation (score 3), action
(score 4), and maintenance (score 5).

The fourth section in this questionnaire was, in fact,
the International Physical Activity Questionnaire (the
short form), which contained a number of questions
about intense and moderate physical activities within
the past week.[']

Reliability and validity

To check the content validity, the comments made by field
specialists were considered. Overall, a content validity
score of above 0.79 was considered as acceptable.l”” The
content validity scores of attitude, subjective norms,
perceived behavioral control, intention, and stages of
change were, respectively, estimated at 0.92, 0.87, 0.94,
0.93, and 0.90. Moreover, the content validity ratio of
the same constructs mentioned above was estimated,
respectively, at 0.71, 0.48, 0.75, 0.84, and 0.68. The
reliability of the questionnaire was checked through
a pilot test and Cronbach’s alpha test as follows:
attitude (0.90), subjective norms (0.96), perceived
behavioral control (0.99), behavioral intention (0.88), and
stages of change construct (0.96).

Intervention

The questionnaire was used in the two groups of
intervention and control at the pretest. Then, in light of
pretest results, an educational need analysis was done
to determine the educational content and methods
(educational package) and the number of sessions
required for the education. The educational sessions
for the intervention group were held in the classrooms
situated in each of the urban health-care center or health
bases over 1-month period. The educational content
for each session was developed in accordance with
the learners” understanding, use of credible scientific
sources, and experts’ comments on the constructs of TPB.
Similarly, the target behavioral goals were taken into
account along with the teaching methods as well as the
number of sessions and the time needed for each session.
Active learning was the basis of educational planning
in this study. During the educational intervention, an
attempt was made to make the health candidates actively
involved in the educational program. The content was
communicated to the candidates through oral and written
lectures (lecture and pamphlet), brainstorming, practical
presentation of physical exercises, and distribution of
guidelines. Furthermore, a full DVD of the content was
given to the participants at the end of each session for
self-study. In this educational program, participants’ age,
education level, and the goals of the program were taken
into account while using the audio—visual media such
as PowerPoint presentation, instructional pamphlets,
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posters, and leaflets along with relevant images. In
this study, laptop computers were used to present the
texts and images relevant to the educational goals. The
educational content was presented in four theoretical
sessions and one practical session, which took about
45-60 min.

The strategy of delivering the educational content
during the sessions was based on the constructs of
TPB, with more emphasis on the construct of perceived
behavioral control. However, to achieve the overall goal
of the study, which was to promote physical activity, an
emphasis was also placed on the structures of attitude
and subjective norms, which increased the intention
and ultimately improved the physical activity. In the
first session, in order to improve the attitude of health
volunteers about physical activity, brainstorming and
group discussion methods were used, and the positive
outcomes of physical activity were discussed. Group
discussion method was used because it is an interactive
method that allows the exchange of thoughts and helps
to create the right attitudes and values. It is also the best
way to change the attitudes. During the brainstorming,
participants were able to share their thoughts and
perceived the consequences of physical activity. In the
second session, to increase the subjective norms of the
health volunteers with regard to physical activity, the
training session was held with the families of health
volunteers. Pamphlet and educational packages were
presented to the families of the health volunteers,
and emphasis was placed on the role and support of
family and friends in undertaking physical activity.
Group discussion and role play (which illustrated the
behavior of significant others and importance of family
status) were also used. The third and fourth sessions
aimed at improving the level of perceived behavioral
control of the health volunteers with regard to physical
activity on a daily basis. At first, a list of conditions that
may prevent physical activity in the health volunteers
was provided, and strategies were presented by the
health volunteers who participated in the meeting. To
moderate the perceived behavioral control, a discussion
was conducted on factors that facilitate behavior and
incentives as well as how to reduce barriers and have role
models for behavior. The intervention group received
different methods of instructions. The final evaluation
was done after 2 months.

Ethical considerations

The study on which the data analysis was based was
approved by the Ethical Board Committee of Mashhad
University of Medical Sciences (Reference number
IR.MUMS.REC.1394.395). Once the official permissions
were obtained from the deputy of research of the
university, the ethical issues were taken into account
such as the confidentiality of data, no instrumental use of
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the results, mothers’ consent, and willingness to take part
in the research. Only then, the research was conducted.
During the day shift, the researcher visited the targeted
health-care centers; distributed the questionnaires;
and provided the necessary explanations about the
project, confidentiality of data, and justification for the
research. Then, a written consent form was signed by
the participating mothers. After the interventions, the
required educational content was provided to the control
group for ethical reasons.

Data analysis

For data analysis, the distribution of variables was
checked for normality by Kolmogorov-Smirnov
test. Then, descriptive statistics (frequency, mean,
and standard deviation) were used for both groups.
Inferential statistics were also used to compare the
mean scores of variables between the two groups. To
compare the pretest and posttest results for the normally
distributed variables, the paired t-test was used and
for those variables that were not normally distributed,
Wilcoxon's test was used. The level of significance was
set at P < 0.05.

Results

Before the intervention, independent t-test and Chi-square
test were used to compare the intervention (n = 34)
and control (n = 34) groups in terms of demographic
characteristics such as age, marital status, BMI,
education level, spouse’s education, duration of exercise
(in minutes), and monthly family income. No statistically
significant difference was found between the two
groups in terms of these variables. The mean + standard
deviation of age in the intervention and control groups
was 38.97 + 8.82 and 38.5 = 7.12, respectively. The
mean + standard deviation of BMI in the two groups
was 27 + 3.76 and 28.79 = 4.04, respectively. In both

groups, the level of education of candidates was
mostly at high school level or diploma (intervention
group: 41.2%, control group: 38.3%). In terms of marital
status, the majority of participants in both groups
were married (intervention group: 88.2%, and control
group: 97.1%). The mean duration of physical exercises
was 5 min, and the interquartile range was 5-10 in both
groups.

Table 1 indicates the data related to TPB before and
after the intervention in both groups. As shown by
Mann-Whitney U-test and independent-sample t-test
results, there was no statistically significant difference
between the two groups (P > 0.05) in the pretest.
However, this difference was statistically significant in
the posttest (P < 0.05).

In the present study, as shown by paired t-test and
Wilcoxon’s test results, in the intervention group,
statistically significant differences were observed in
the mean scores of TPB variables in the posttest. In fact,
individuals in the intervention group obtained higher
scores in attitude toward physical activity, subjective
norms, perceived behavioral control, and behavioral
intention. In the control group, however, no significant
change was observed in the related mean scores.

The results showed no significant difference between
the two groups in terms of the mean score of physical
activity before the intervention. However, this difference
was significant after the intervention. Furthermore, no
significant difference was observed in the mean score of
physical activity before and after the intervention in the
intervention group [Table 2].

The results of Chi-squared test showed no statistically
significant difference between the intervention and
control groups in pre- and post-tests in terms of the

Table 1: Mean and standard deviation of theory of planned behavior variables across the two research groups

in pre- and posttests

Variable Group Mean=SD P+
Baseline Intervention

Attitude Intervention 39.12+3.06 41.20+1.38 0.001 t=-4.796
Control 39.35+3.36 39.17+2.85 0.534 Z=-0.622
P 0.764 <0.001

Subjective norms Intervention 20.24+2.51 22.94+1.34 0.001 =-8.679
Control 20.88+2.34 20.64+2.32 0.317 Z=-1.000
P* 0.276 <0.001

Perceived Intervention 13.94+2.36 17.08+1.36 0.001 t=-8.543

behavioral control Control 13.09+2.03 13.1422.41 0.680 Z=-0.412
P* 0.115 <0.001

Behavior intention** Intervention 11.68+1.93 14+ (13-15) 0.001 t=7.570
Control 11.59+1.86 12+ (10-13) 0.683 Z=-0.408
P 0.849 <0.001

*Independent-sample t-test and Mann-Whitney U-test, **In this variable, in the intervention, median and interquartile range were used instead of mean and
standard deviation, ***Paired t-test and Wilcoxon’s test values. SD=Standard deviation
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Table 2: Mean and standard deviation of physical activity score (metabolic equivalent of task) across the two

research groups in pre- and posttests

Group Mean=SD Test value (Wilcoxon’s test)
Baseline Intervention  Mean difference P
Intervention 1157.12+1794.78 1317.26+674.22 -160.14+1770.82 Z=-3.246
P=0.001
Control 1007.43+890.41 704.95+465.59 302.47+873.62 Z=-3.009
P=0.003
Test value Z=-0.610 T=4.357 Z=-5.009
P (independent-sample t-test and Mann-Whitney U-test) P=0.542 P=0.001 P=0.001

SD=Standard deviation

stages of change. These results are summarized in
Table 3.

Discussion

The present research aimed to investigate the effect of an
educational intervention based on the TPB and stages of
change construct on promoting the physical activity of
female health candidates.

In this study, we tried to combine the two models of
“stages of change model” and “TPB” in an educational
program to improve physical activity in the study
groups. The TPB consists of four constructs of attitude,
subjective norms, perceived behavioral control, and
intention. One of the effective factors in improving
attitude toward an issue is to have knowledge about
that issue. Thus, an attempt was made to use the stages
of change model as an algorithm, in order to select those
who had knowledge about the problem (the stage of
thinking) and intention to do the behavior (the stage of
readiness), and enroll them in the study.

The results pointed out to a more positive attitude
in the intervention group which confirmed the
effectiveness of educational sessions and appropriateness
of the educational program for health candidates. These
findings are consistent with the results of studies by
Solhi et al.,¥ Jafarpour et al.,'¥ Sadeghi and Khanjani,!"”!
Hazavehei et al.,"® and Evans et al.l'”! However, the
present findings are inconsistent with a body of research
by Emami et al.”! and Parrott et al.*! This discrepancy
can be due to the fact that the attitude of majority of the
individuals in the pretest was good, and promoting this
attitude at this level was not so easy.

Moreover, holding educational sessions on physical
activity for the candidates’ family and friends in the
intervention group led to promote the subjective norms
concerning physical activity. This finding is consistent
with the results obtained by Solhi et al.*l and Sadeghi and
Khanjani,”” but it is not in agreement with the results
reported by Tabatabaei et al.®! and Parrott et al.?!! They
must have used other subjective norms than those of
individuals in our intervention group.

Journal of Education and Health Promotion | Volume 8 | October 2019

Table 3: Distribution of the stages of change
constructs of the two research groups in pre- and
posttests

Group Stage Baseline Intervention Test value
() P

Intervention Contemplation 13 14 0.061;
Preparation 21 20 0.804
and action

Control Contemplation 12 15 0.553;
Preparation 22 19 0.457
and action

Test value (%) 0.063 0.060

P 0.801 0.806

An increase in the mean score of perceived behavioral
control in the intervention group indicated the
candidates’” higher awareness and belief that the
existing barriers to physical activity are removable. This
finding is in agreement with the findings of Solhi et al.,
Parrott et al.,*"! Martinsen,”! and Armitage!® Yet, it is
inconsistent with the findings of Tabatabaei et al.’s?!
study. These contradictory findings can be explained
by climatic conditions and cold weather at the time of
intervention. It can also be due to the cancelation of
policy that encouraged physical activity at early work
time made by the university management in the target
department.

The mean score of behavioral intention in the intervention
group in posttest increased which could possibly be due
to the effect of lecture, stimulation, and encouragement
to do physical activity. This finding is similar to the
reports of Solhi et al.*! and Parrott et al.?!! Furthermore,
the finding in the posttest for the intervention group
is consistent with the findings of Tabatabaei et al.’sP!
study, but it does not agree with the results of control
group as there was an increase in the mean score of
behavioral intention of the control group in the posttest.
This increase could have been induced by pretest in both
groups.

Higher level of physical activity in the posttest in the
present study is consistent with the findings of studies
by Marcus et al.,**' Emami et al.,* and Solhi et al.*! They
found no statistically significant difference between
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the research groups in terms of physical activity before
the intervention. However, after the intervention, they
found a statistically significant increase in the mean
score of physical activity in the intervention group
(P < 0.001). This finding is also similar to the study by
Parrott et al.? which attested to the positive effect of
educational intervention. These findings, however, are
not consistent with the study of Tabatabaei et al.’! that
found no significant difference between the two research
groups before and after the educational intervention.
Moreover, in this research, encouragement and support
of the family and friends was used as a form of social
support to help initiate and maintain physical activities.
No statistically significant difference was observed
between the pre- and posttest in terms of the stages
of change. This finding is consistent with the results
reported by Zeidi et al.! in the preintervention phase.
In the present study, the majority of individuals were
at the preparation stage in the pretest, which disagrees
with the study of Collins,*! in which, the majority of
individuals were at precontemplation or contemplation
stages. The research findings by Zeidi ef al.,” Pourhaji
et al.® and Aveyard et al.”! are different from those of
the present research. This difference could be due to
different sample size as the present study has a smaller
sample than that of the above-mentioned studies.
This difference could be further explained by the
different research methodological procedures or models
employed in these studies. Moreover, the time allocated
had been inadequate to promote the physical activity of
individuals to a higher stage.

Limitations

Among the limitations of this study were the researchers’
lack of control over the individuals and their follow-up,
especially in performing physical activities at home.
Thus, in order to find out how much the individuals
were physically active at home, self-report was used
which could have affected the quality of the collected
data. It is suggested that health-care authorities in
medical centers should make more effort to raise people’s
awareness and hold educational courses for them. They
should also create an environment suited for physical
activity and provide appropriate gyms for this purpose.
It is suggested to conduct further research to promote
physical activity in different target groups and explore
the effectiveness of methods used.

Conclusions

The present study provided useful information about
the different stages of change with regard to physical
activity and also psychological factors (attitude,
subjective norms, perceived behavioral control, and
behavior intention) that promote the physical activity of
women at different stages. Prospective research should

6

employ certain strategies to raise the level of physical
activity in accordance with the behavioral intention and
perceived behavioral control. The results also pointed
out to the effectiveness of educational intervention and
the essentiality of using educational interventions to
help adopt preventive behaviors. Therefore, the use
of well-established educational models rather than
conventional models is recommended.
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