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ABSTRACT
Background: This study aimed at investigating the impact of an educational intervention based 
on transtheoretical model to increase physical activity and improve metabolic syndrome indicators 
in women.
Methods: In this quasi‑experimental study, 142 women with metabolic syndrome were randomly 
assigned to the case and control group (each group 71 participants). SECQ (Marcus), processes 
of change (Marcus), decisional balance (Bandura) and self‑efficacy (Nigg) questionnaires and 
International Physical Activities Standard Questionnaire in preintervention, 3 and 6 months after 
intervention were completed. Furthermore, abdominal obesity, triglycerides (TG), and high‑density 
lipoprotein (HDL) were measured. Physical activity intervention based on transtheoretical 
model (TTM) was performed in the case group. Finally, data were analyzed by SPSS (16) (SPSS 
Inc., Chicago, IL, USA) and repeated measure ANOVA, independent t‑test and Freidman was 
used. A two‑tailed P value, lower than 0.05, was considered to be statistically significant.
Results: After the intervention, physical activity level increased in the intervention group, and 
they also progressed in stages of change, but the people in the control group had regressed. 
All changes in TTM constructs were significant in the intervention group during the time and 
differences in pros and cons were not significant in the control group. Abdominal obesity and 
TG has significantly reduced, and HDL has increased in the intervention group. In the control 
group, there was a significant increase in TGs and a decrease in HDL.
Conclusions: Physical activity training based on TTM can improve physical activity and metabolic 
syndrome indicators in women.
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INTRODUCTION

Metabolic syndrome is a group of risk factors, including 
obesity, resistance to insulin, serum fat disorders, and 
hypertension, for noncommunicable diseases such as 
cardiovascular diseases and type 2 diabetes mellitus.[1]

According to the definition by Adults Treatment 
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Panel (ATP III), existence of three or more risk factors is 
referred to as “metabolic syndrome”.[2]

• Abdominal obesity, according to waist size of men 
to be > 120 cm and of women: >88 cm

• Serum triglyceride (TG): >150 mg/dl
• Serum high‑density lipoprotein (HDL) for men: 

<40 mg/dl and for women: <50 mg/dl
• Blood pressure: >130/85
• Consuming the medicine for reducing blood sugar 

or anti‑hypertension medicine or the rate of blood 
sugar before breakfast: >110 mg/dl.

The literature indicate that the presence of metabolic 
syndrome increases the risk of cardiovascular diseases 
and type II diabetes.[3‑8] Furthermore, the people 
affected by this syndrome are exposed to a higher risk 
of death from cardiovascular diseases and death due to 
every other cause.[9] In general, the death increases 20–
80% due to the metabolic syndrome.[10]

Cross‑sectional and prospective studies have reported 
various data about prevalence and immergence of 
this syndrome that are different with regards to their 
definitions.[11,12] Prevalence of metabolic syndrome is 
reported to be 43.5% in 60 years of age and older in 
the U.S.A.[13] Prevalence of this disease is also high in 
Spanish and American‑African individuals.[14]

Prevalence of this disease is also increasing in 
Asia.[15] The prevalence of MS is 36% in Korean 
people aged from 30 to 79 years and also it is higher 
in Taiwanese Women (56.7%) followed by Taiwanese 
men (43.3%).[16,17] According to selected studies and the 
definitions by ATP, prevalence of metabolic syndrome 
is estimated to be 33.2% in Iran.[18] Different studies 
in Iran have reported that the prevalence of the MS 
in Iranian women is higher than men. Sarrafzadegan 
et al. found that the prevalence of metabolic syndrome 
in Iranian women is 35.1% and 10.7% in men[19] and 
Ghorbani’s study have also indicated the prevalence of 
MS is higher in Iranian women than men.[20] Extensive 
prevalence of this disease has made different countries 
to propose different approaches for its prevention and 
consistent control, with the aim to gradually reduce the 
main risk factors of this disease and interventions for 
improving nutrition and increasing physical activities 
have been in prior plans considered in this regard. 
The results of fulfilled interventions have shown that 
changing the lifestyle by emphasis on increasing physical 
activities has been effective in reducing the prevalence 
of metabolic syndrome and other risk factors for 
cardiovascular diseases.[21,22]

Nowadays, several studies have indicated that the 
physical activity interventions could successfully reduce 
metabolic syndrome.[23‑25] It has also been defined 

that theoretical‑based physical activity interventions 
are preferred to traditional and conventional 
interventions .[26‑28] Theories and models are considered as 
the basis for the interventions, by which the intervening 
effects could be measured, and the relevant behaviors 
predicted.

  In fact, the theories identify the main factors that 
influence the behavior and relationships between these 
factors. Therefore, they are useful in identifying the 
elements that should be more focus on interventions.

  One of the most popular models for studying physical 
activity behavior is the transtheoretical model (TTM) 
and researches support the use of this model of behavior 
change because it is a simple and effective model for 
classifying the target population to be intervened and 
planned for.

This model indicates that an individual would have 
extensive efforts before having success in changing 
the physical activity behavior to pass from the stages 
of change. The relations of these stages with other 
structures include processes of change, self‑efficacy, and 
decision‑making balance.[29] The stages of change in the 
mentioned model are as follows:

• Precontemplation stage: The individuals who are 
at this stage have no present or the future (up to 
6 months) intentions to change or make decisions 
for their health behaviors

• Contemplation stage: The individuals who are at 
this stage have apparent present or the future (up to 
6 months) intentions to change behaviors

• Preparation stage: The people at this stage have 
the intention to change their attitudes in the near 
future (generally 30 days)

• Action stage: The individual will clearly have 
changes in his/her behaviors in 6 months

• Maintenance stage: To avoid returning, the person 
has peculiar efforts. The duration of this stage is 
variable according to the behavior and is more than 
6 months.[30]

The second structured model includes the processes of 
change, consisted of activities and strategies that help 
the individuals to proceed in the stages of change. It is 
categorized into cognitive and behavioral processes.

The third structured model between the conceptual 
advantages for deciding for a new behavior 
and the problems or obstacles in deciding for a 
new behavior (pros and cons) is referred to as 
decision‑making balance. When the pros are more than 
cons, the transformation is done from precontemplation 
to contemplation stages.[31]  The fourth structured model 
is self‑efficacy that is derived from Bandura’s theory.[32] 
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So far, the TTM has been successfully applied on 
different groups such as students, affected people 
by hypertension, diabetes, osteoporosis, and cancer, 
but this model has not yet been used in women with 
metabolic syndrome in the city of Esfahan.[26,27,33‑36] 
Hence, this study aimed at investigating the impact of 
an educational intervention based on transtheoretical 
model to increase physical activity and improve 
the metabolic syndrome’ indicators in women with 
symptoms of metabolic syndrome.

METHODS
Study design and participants
This quasi‑experimental study was done on 142 women 
with metabolic syndrome in the city of Esfahan (2013) 
in the first phase of the study  two urban health centers 
were randomly selected and placed into the case and 
control group finally, individuals are randomly assigned 
to intervention and comparison groups Ability to read 
and write, marriage, lack of medical prohibition for 
physical activities, affected by metabolic syndrome and 
placement of the participant in the contemplation, 
preparation, and action stages for doing physical activities 
according to the stages of change were the criteria for 
inclusion to the study.   The criteria for leaving the study 
included a lack of desire to participation and medical 
prohibition for physical activities.

The number of participants for each of the intervention 
and control groups was 71 that with regards to 20% 
of loss of participants, they were 28 people for the 
precontemplation stage, 23 people for the preparation 
stage, and 20 people for the action stage. Informed 
consent form was assigned by all participants too.

Variable assessment and study instruments
In addition to demographic information such as age, 
level of education, history of disease, and number of 
children, level of physical activity, abdominal obesity, 
TG, and HDL were also collected using a multi‑part 
questionnaire, as follows:

First questionnaire
International Physical Activities Standard Questionnaire. 
Three types of questions are asked in this questionnaire 
about intense and intermediate activities and walking, 
and the participant identifies the performed action 
in each group in days per week and minutes per day 
basis. Finally, the total physical activities (in metabolic 
equivalents [METS]) were obtained as the total intense 
physical activities *8, intermediate physical activities *4 
and walking *3.3.[37]

Second questionnaire
It is a 5‑item questionnaire for determining change 
processes stage of exercise change questionnaire (SECQ), 

prepared by Marcus et al.[38] There is a question in this 
questionnaire that is asked from individuals whether 
they have regular physical activities or not! Finally, 
according to the selections, the participant would be 
placed in the stages (precontemplation, contemplation, 
preparation, action, and maintenance).

Third questionnaire
It is the processes of change questionnaire, prepared by 
Marcus et al.[39] This questionnaire includes 40 items 
in cognitive and behavioral strategies and the selecting 
answers include: Never, rarely, sometimes, often, and 
always and 0–4 scores will be given to each item, 
respectively.

Fourth questionnaire
This questionnaire is for measuring the structure of 
decision‑making balance. It includes 43 items defined 
by 4‑scaled criteria (from “I quite disagree” to “I 
totally agree”). Zero to 3 scores is given to each item, 
respectively.

Fifth questionnaire
It is prepared to identify self‑efficacy and consists of 
16 items with 4 scales (from “not quite sure” to “I’m 
quite sure”). Zero to 30 scores is given to each item, 
respectively.[41]

After translation and back‑translation processes, the 
questionnaires were given to experts to determine the 
reliability measures. After obtaining their views, the CVI 
index was obtained for each questionnaire. It was then 
given to a group of 30 women who did not enter the 
study, to determine the validity of the questionnaire. 
The value for Cronbach’s alpha was 0.84 for decisional 
making, 0.77 for the self‑efficacy and 0.91 for change 
processes.

This study was done in three stages: Before the 
intervention, 3 months after intervention and 6 months 
after intervention. After obtaining the required samples 
for each stage of change in the first stage, the samples 
were introduced to a laboratory for the blood test (TG 
and HDL). The questionnaires were completed in 
self‑administered method and the measures such as 
abdominal obesity were also determined. Then, the 
educational interventions were designed and implemented 
for subjects in different stages (contemplation, 
preparation, and action), according to Table 1 in the 
intervention group.

The emphasis of the intervention differed in each 
group depending on the stage. The interventions about 
physical activities included educational sessions by 
experienced coach in 5 sessions (each session, 60 min), 
these sessions held in health center and local park. 
Different warming‑up exercises, enduring exercises, 
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flexibility, and balancing, energetic and contraction 
exercises were instructed in the first session and the way 
to walk properly was also trained to the women. Finally, a 
DVD (author‑made) including the training instructions 
regarding physical activity was given to every woman.

Three months after intervention in the second stage 
of the study, the questionnaires were filled, and a TG 
and HDL level were measured again. A training session 
was also held in the third stage for the control group 
in the health center, and all of the relevant resources 
regarding physical activity were given to individuals in 
the intervention group. Physical activity levels and all of 
the mentioned variables were measured using the same 
procedure as at baseline and all of the postintervention 
stages (3 and 6 months after intervention).

Statistical analysis
Data analysis was performed using SPSS 16 
software (SPSS Inc., Chicago, IL, USA) by using 
descriptive statistics such as mean, standard deviation, 
and analytical statistics such as, repeated measure 
ANOVA and independent t‑test were used for comparing 
the changes between the two groups in each stage.

Friedman test was used for comparing the qualitative 
variables (stages of change) in each of the control and 
intervention groups. A two‑tailed P value, lower than 
0.05, was considered to be statistically significant.

RESULTS

Totally, 142 women with metabolic syndrome 
participated in the study with the average age of 
52.49 ± 5.46 for the case group and mean of age was 

50.91 ± 6.08 for the control group and the independent 
t‑test showed that the mean of age has no significant 
differences, statistically.

Regarding education, 53 women (74.6%) in the case 
group had only high school education but not the 
diploma, and the rest were high school certificates. 
Chi‑square test showed that no significant difference 
exists for the education between the two groups.

The placement of people according to the stages of 
change prior to intervention in both groups was such 
that 28 (39.4%) people were in the contemplation stage, 
24 women (33.8%) were in preparation stage, and 19 
people (26.8%) were in action stage. The changes during 
the stages of 3 and 6 months after intervention could 
be observed in Table 2. Friedman test showed that the 
occurred changes during the period are significant for 
both the case and control groups.

The mean of physical activity in case and control group 
was 225/98 ± 370/55 METS and 203/86 ± 349/55, 
respectively, in preintervention. Independent t‑test 
showed there were no significant differences between 
two groups.

Three months after the intervention, the mean of 
physical activity has increased in the intervention 
group (748/29 ± 696/95), and 6 months after the 
intervention was 863/44 ± 809/43. Repeated measure 
ANOVA showed no statistically significant difference in 
times (f = 29.159, P = 000).

Three and six months after the intervention, the means 
of physical activity had decreased 174/44 ± 442/09and 
152/15 ± 346/86, respectively, in the control group.

Table 1: Applied strategies in the stages of change (contemplation, preparation, and action)

Stage Change processes Strategies and techniques

Contemplation Increasing knowledge Group discussion about risks in not doing physical activities
Dramatic relief Preparing information about advantages of physical activities
Environmental re‑evaluation Training about ways to overcome the obstacles of physical activities

Feedback to people about physical activities
Group discussion about relation of effect of not doing physical activities on social and 
family relations

Preparation Self‑re‑evaluation Group discussion about self‑relations of people as an athlete
Self‑liberation Creating public obligations for physical activities
Decision‑making balance Instructing planning for physical activities

Action Counter‑conditioning
Stimulus control
Helping relationships
Reinforcement management

Training different activities and walking and replacing physical activities to motionlessness 
in different living situations
Creating stimulants for physical activities (like exposing shoes and warming‑up suits)
Sending SMS reminding daily activities
Encouraging people to find an interested friend to support him for physical activities
Giving rewards for physical activities by a researcher and also self‑rewarding
Instructing people to avoid the stimulants in not having physical activities, like watching 
TV
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Repeated measure ANOVA showed no statistically 
significant difference in times (f = 1.368, 
P = 0.266) [Figure 1].

The ANOVA test showed the means of processes of 
change, self‑efficacy, pros, and cons were significant in 
the intervention group. But, the mean of pros and cons 
was not significant in the control group [Table 3].

In intervention group, physical activity has also increased 
3 and 6 months after intervention, however, in the 
control group has been decreased. Figure 1 shows these 
differences.

Regarding the related measures with serum lipids, TG 
and HDL changes were significant in the intervention 
group but, the changes in the control group were not 
significant [Figures 2 and 3].

In Figure 4, the changes occurred in abdominal 
fat are definite for both groups during the relevant 
time. ANOVA test showed that the changes for the 
intervention groups were significant.

DISCUSSION

This study was done with the aim of determining 
the application of the TTM to physical activity in 
women with metabolic syndrome in Isfahan city.

After 3 months, in the present study, a high rate of 
people in the intervention group were in the preparation 
and action stages for the physical activities, and the 
trend was continued 6 months after intervention. The 
development in the change stages is in consisting with 
the studies by Lach et al.[42‑44] Following transformations 
in the changes in the stages, increasing physical activities 
was also observed, such that the findings showed that the 
people in the intervention group had positive changes in 
physical activities, 3 and 6 months after intervention. 
The findings indicate that the intervention based on 
TTM together with instructing physical activities could 
be effective in the moving of people toward more active 
life. The positive effects due to using this model are in 
consist with the studies done by Opender, Dallow, Kirk, 
and Speck.[28,45‑47] On the other hand, no significant 
difference was observed in the level of individuals’ 
physical activities, after 6 months from intervention in 
Tabatabaei’s study. It is worth to notify that they did not 
apply any model in their intervention.[48]

Moreover, giving instructing DVDs and providing 
instructions for correct ways of exercising have led to 
increasing physical activity in women and majority 
of them have also been placed in action group. This 
caused most of the activities to be done at home and 
the barriers such as time, shortage of resources, lack of 
necessary skill and fatigue, referred in different studies 
as the most important reasons of not having exercises, to 
be overcome.[49‑51]

In addition to increasing physical activities, increase 
in the processes of changes was also observed in the 
intervention group and ANOVA test has shown the 
changes from the beginning to 3 and 6 months after 
intervention to be significant. Since the intervention was 
based on the TTM and the instructing people for health 
have used these processes in their teachings, it is clear 
that positive changes are created in the intervention 
group and people use these strategies for changing their 
attitudes and stabilizing their behaviors. This finding is 
consist with the finding by Moeini study that was done 
on the women affected by type II diabetes.[26]

Another effective factor in behavioral changes is 
self‑efficacy, defined as an assurance that people have 
with regards to their capabilities in confronting with a 

Table 2: Distribution of participants in stages of change, 3 and 6 months after intervention for case and control groups

3 months after intervention 6 months after intervention

Group Contemplation Preparation Action Precontemplation Contemplation Preparation Action

Case 6 (8.5) 24 (33.8) 41 (57.7) 0 (0) 5 (7) 25 (35.2) 41 (57.7)
Control 38 (53.5) 20 (28.2) 13 (18.3) 7 (9.9) 30 (42.3) 23 (32.4) 11 (15.5)
P=0.000 P=0.000

Figure 1: The mean of physical activity level in preintervention, 3 
and 6 months after intervention for case and control group
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risking situation. The mean of self‑efficacy rate is also 
increased in time, in this study. This finding is consist 
with the finding by Dallow.[27]

The mean of the pros showed a significant increase 
in the intervention group, in this study. This finding 
is similar to other studies fulfilled about physical 
activity.[52] In contrast to the increase in the average 
conceptual advantages, a significant decrease in the 
hindrances is also observed in the experimental group. 
This finding is consist with the studies by Gorely and 
Mohammadi‑Zeidi.[53,54]

Regarding the considered measures in this research, TG 
level showed a significant decrease in the intervention 
group that is consist with the study by Yoo et al.,[55] but 
not in consist with the results concluded by Shahrjerdi, 
et al.[56‑59] It seems that the differences are because of 

different exploiting times of each investigation and the 
types of trained physical activities.

High‑density lipoprotein is also the other measure factor that 
has had a significant increase during the intervention. This is 
consist with the findings of Gerstel et al. and Dutheil.[24,25]

Following the reduction of serum fat, abdominal obesity 
had a significant decrease in the passage of time, in the 
intervention group. It is consist with various studies in 
this regard.[59,60] The measuring ratio of waist to hip was 
not significant after enduring exercises, in the study by 
Nikpour et al., and he considered the insignificance due 
to short exercising time and not controlling the diet.[61]

Research limitations
This study required completion of the questionnaires 
in three different periods, and since the number of 

Table 3: Comparison of TTM structure means in preintervention, 3 and 6 months after intervention for case and control 
groups

TTM structure Group Mean±SD P1 P2 P3

Preintervention 3 months after intervention 6 months after intervention

Processes of 
change

Case 1.31±0.62 1.45±0.86 1.72±0.72 0.002 0.000 0.008
Control 1.45±0.86 1.08±0.74 0.76±0.43 0.000

t‑test 0.064 0.007 0.000
Self‑efficacy Case 0.49±0.26 0.85±0.58 1.30±0.62 0.000 0.000 0.000

Control 0.42±0.35 0.48±0.49 0.59±0.29 0.008
t‑test 0.199 0.000 0.000

Pros. Case 1.50±0.41 1.83±0.49 1.92±0.36 0.000 0.000 0.000
Control 1.38±0.39 1.55±0.51 1.50±0.05 0.132

t‑test 0.080 0.001 0.000
Cons. Case 1.82±0.06 1.51±0.59 0.42±1.27 0.000 0.000 0.000

Control 1.35±0.57 1.42±0.44 1.47±0.43 0.288
t‑test 0.000 0.269 0.006
P1=Representing the effect of time, P2=Representing the effect of treatment, P3=Representing the effect of time and treatment. SD=Standard deviation, TTM=Transtheoretical 
model

Figure 2: The mean of triglycerides level in preintervention, 3 and 
6 months after intervention for case and control group

Figure 3: The mean of high-density lipoprotein level in preintervention, 
3 and 6 months after intervention for case and control group
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questions was too many, it was time‑consuming. Almost 
to the end, the participants showed no inclination to 
fill the questionnaires. On the other hand, the physical 
activities were measured and considered only through the 
questionnaire that was completed in a self‑administered 
method. Thus, it seems that brief questionnaires and 
more subjective tools such as pedometers should be 
used in considering physical activities, in the future. It 
is recommended that in future studies, five groups of 
people are entered, and results are compared with them. 

CONCLUSIONS

According to the obtained results, it was defined that 
training physical exercises according to TTM increases 
physical activities in women affected by metabolic 
syndrome and improving abdominal indices, TG, and 
HDL. Thus, this model could be used to train such 
people for treatments or even preventing a lot of chronic 
and cardiovascular diseases.
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