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Motor activity Results: The mean age among the participants was 48.37+5.67 yr also the body mass
index was 28.69+3.95. In the intervention group, light physical activity and sedentary
behavior reduced from 56.1% (23 individuals) to 14.6% (6 individuals) in the following up
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the theoretical constructs.
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Introduction

iabetes is one of the non-infectious diseases rapid increase in the prevalence of this disease is ex-

around the world and classified as a world-  pected ”.

wide epidemic disease . It is estimated to be

285 million adults with diabetes in 2010 of
which 90 to 95 percent have type-2 diabetes. This num-
ber will continue to increase globally due to an aging
population, population growth, urbanization and the high
prevalence of obesity and sedentary lifestyles. Iran is one
of the Middle Eastern countries affected by this condi-
tion. Considering Iran’s growing elderly population, a

Today, exercise can be regarded as a suitable cure in
medicine problems and insufficiencies also as a good and
especial therapy in physical and mental disorders °. How-
ever physical activity is a recommended cure in diabetes,
but these patients are mostly lack of it * and over 80%
people suffering from diabetes ° especially females who
are overweighed could not have enough physical activi-
ties °. In contrast to the total population, likely to recur in
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this group of people is more sedentary lifestyle °. The
initial objective to cure diabetes would be control of
blood sugar. To do it the professionals recommend ad-
justing the lifestyle behaviors such as diet change and
doing physical activity as the first cure for diabetes which
for most of them performing and maintenance such be-
haviors could be the most difficult aspect in self- Care °.
Diabetic women’s participation in physical activity is
very low and is often further reduced with increasing age.
Low levels of physical activity in diabetic patients may
be a function of individual, social and psychological fac-
tors”. Physical activity is a complex behavior influenced
by multiple factors within the environmental, social, cul-
tural, psychological, and cognitive domains .

Training is one of the most essential methods in
chronic diseases prevention, cure and control as in diabe-
tes. It would be so important among those who are un-
willing to be active, and then training is very vital to re-
cover these people °. Theory-based interventions are
more effective in health-related behavior compared to
approaches without theoretical framework, since they are
a mean to development of interventions as well as guide
the evaluation of these interventions °.

Social-cognitive theory (SCT) is well recognized as a
useful framework for design of physical activity interven-
tions * but has not been studied adequately among diabe-
tes patients in Iran. Social-cognitive theory proposes that
personal, environmental, and behavioral factors operate
as reciprocal, interacting determinants of each other.
Thus, physical activity behavior is considered within a
dynamic, interacting causal system. Within the causal
system, SCT identifies cognitive processes as key media-
tors between external stimuli, such as an intervention,
and behaviors, such as physical activity. Cognitive pro-
cesses presumably influence an individual’s ability to
control physical activity and its determinants (i.e., per-
sonal, environmental, and behavioral factors) *. Personal
factors influencing physical activity include the demo-
graphic variables, as well as potentially malleable psy-
chosocial variables such as self-efficacy, outcome expec-
tations (OE), and self-regulation (SR). Environmental
factors key to adherence to physical activity involve so-
cial support .

The aim of present study was to evaluate the educa-
tional intervention based on social cognitive theory on
physical activity promoting among women with diabetes
Il in Mashhad City, Iran.

Methods

This research was a randomized controlled trial study.
The collection consists of the study population included
all diabetic Il females referred to health centers in Mash-
had City, the east of Iran. The sampling method was the
Multi-stage cluster method. In the first step, different are-
as of the city were classified based on the division of the
geographical region, next for each social class two health
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centers were randomly selected (six health centers from
among 15 health centers). Then, among the patients re-
ferred to the health centers for taking health care, 300
cases were randomly chosen according to the inclusion
and exclusion criteria in this study. Questionnaires were
completed via structured interviews (15-20 min). Doing
the initial investigation and statistical analysis consider-
ing the predictive constructs for the design training ses-
sions, then, 2 centers were randomly selected among 6 as
intervention and control groups. The sample size was
estimated in 95% significant level and 80% potential ac-
cording to the results of a previous study’, 35 people for
each group: intervention and control, however consider-
ing the amount of probable leaving out there were con-
templated 42 people for each group. During the study one
person was omitted in each group and finally the study
went on with 41 individuals in each group (n=82).

The qualification criteria for entering the study

One must be diabetic 11, between 35-60 years of age,
no complication of diabetes, willing to participate in the
research, being literate and doing exercise, should attend
all of the sessions of educational intervention; should
complete the pre-intervention and post-intervention ques-
tionnaires, not treated with insulin.

Data collection tool

The data were collected using two questionnaires.
Demographic information questionnaire included ques-
tions regarding participants; age, education, occupation,
family’s housing status, and family’s average monthly
income, high, weight, fasting blood sugar, duration of
illness. Another was social-cognitive theory elements
measurement questionnaire which included:

(a) Task Efficacy scale: this measure (4 questions)
was developed to determine participants' self-efficacy to
continued physical activity over a one month time period,
such as: | am able to do physical activity 3 times per
week with intensity medium for about 40 minutes each
time for the next week™. Each question has 5 choices
based on lickert five-item scale from 1 to 5 (Absolutely
not, little, to some extent, Relatively Highly, and Very
highly), Cronbach’s alpha value for this scale was 0.96.

(b) Barrier efficacy scale: was a 10-item scale de-
signed to measure participant's perceived capabilities to
engage in physical activity in the face of commonly iden-
tified barrier to participation13 such as; | believe that |
can get physical activity 3 times per week at least 40
minutes, if the weather is very bad. Each question has 5
choices based on lickert five-item scale (1 to 5) and it
internal consistency was (¢=0.87).

(c) Modeling scale: was a 15-item instrument created
by dunlop *, for this study was used 10-iteme one. Each
question has 5 choices based on lickert five-item scale
and each respond gains a score in the range of 1-5, one of
the questions was in this scale: seeing my family being
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active makes me want to become active. Cronbach’s al-
pha was 0.89 for this scale,

(d) Social Support and Exercise Survey (SSES): The
SSES™ was 13-item instrument; for this study was used
10-item 13. This scale was asked in the following man-
ner: my family or friend changed their schedule so we
could exercise together. Participants indicated the fre-
guency of the support from other by responding to ques-
tions on the 5-point scale ranging from 1 to 5, Cronbach’s
alpha value was 0.91 for this scale.

(e) Neighborhood Environment Walk ability Scale
(NEWS): The NEWS *° was a brief, two section question
that probes participants about their neighborhood (i.e.,
traffic, aesthetics, and pathways) and facilities. In section
one, participants were asked to rate her responses on a 5-
point scale to 7 statements about her home environment
", for example; there are sidewalks on most of the streets
in my neighborhood. Internal consistency was 0.76 for
this study.

(f) Outcome Expectations: The Outcome Expectations
for physical activity was assessed by 4-items that com-
prise the exercise sub-scale from a 20-item outcome ex-
pectation scale. Participants were asked to rate their level
of agreement or disagreement on a 5-point scale on two
positively-worded and two negatively-worded statements
about outcomes in engaging in physical activity *°, such
as, physical activity regularly will reduce my chances of
developing chronic. Cronbach’s alpha was 0.72 for this
scale.

Self-regulation was assessed by the exercise goal set-
ting scale and the action planning. Action planning ques-
tioner was used in a study by Bonner *’. For this study
was assessed with four response items rated on a 4-point
scale, ranging from (1) not at all true to (4) exactly true,
and were asked in the following manner: | have made a
detailed plan regarding when to do my physical activity,
(a=0.91).

Goal setting questionnaire included six items used in
the Nehl's study ', rated on a 5-point scale from (1)
“Does not describe” to (5) “Describes completely”. One
of the questions was: | often set physical activity goal,
(0=0.92). Knowledge questioner was an 11-item instru-
ment and responses of 4 options that created specifically
for this study, Cronbach’s alpha was 0.84 for this scale.

The International Physical Activity Questionnaire
(IPAQ) - Short Form: This questionnaire includes seven
guestions about intense physical activity, moderate phys-
ical activity, walking, and sitting in the previous seven
days. The physical activity for each activity was calculat-
ed based on Metabolite Equivalent (MET) per
minutes/week based on the IPAQ’s scoring protocol; the
intensity of physical activities can be reported in two
ways :

The total amount of physical activities of individuals
in the previous week based on Met-min/week: MET is a
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unit used for estimating the consumed energy required
for physical activities. All kinds of physical activities can
be classified as a multiple of the amount of energy con-
sumption at rest. In this questionnaire, walking measures
3.3 MET, moderate physical activity 4, and intense phys-
ical activity 8. In order to calculate the intensity of physi-
cal activity during a week, the following formula was
used:

Walking MET-min/week = 3.3 x time of walking in
minutes x days of walking.

Moderate physical activity MET-min/week = 4 x time
of moderate physical activity in minutes x days of per-
forming physical activity.

Intense physical activity MET-min/week = 8 x time of
intense physical activity in minutes x days of performing
intense physical activity.

Total amount of physical activity in the previous
weeks = Walking MET-min/week + Moderate physical
activity MET-min/week + Intense physical activity MET-
min/week.

In case the combination of the intense physical activi-
ty, moderate physical activity, and walking has reached
to the minimum of 600 MET-min/weeks in the previous
five days at least, the intensity of the physical activity
was regarded as moderate. We consider the activity as
intense if one of the following conditions is met: 1) the
total consumed energy for the physical activity in at least
the three previous days has reached to 1500 MET-
min/week, 2) the total consumed energy during seven
previous days for performing a combination of intense
physical activity, moderate physical activity, and walking
has reached to at least 3000 MET-min/week. If no activi-
ty is reported or the above conditions are not met, the
activity is classified in the group of little or light physical
activity. The activities less than 10 minutes were not con-
sidered .

These questionnaires' validity and consistency have
already defined during internal * study. For this ques-
tioner Test-retest reliability was r=0.81 in the current
study.

To use the social-cognitive questionnaires and make
them local, two translators did translate them again
(Back-Translate). The context validity was confirmed
through receiving ten experts views, the reliability of
questionnaires were administered to 90 diabetes females
using alpha cronbach coefficient for each SCT construct,
besides to assign the external stability we utilized correla-
tion coefficient during re-test in a 10-day interval for 15
diabetes females. Collecting data was done in three steps
to evaluate training interference, before and as soon after
interference and follow-up (10 weeks after intervention)
step was done in self-reporting by the primitive question-
naire. The data were analyzed by SPSS 11.5 versions,
then, their conditions regarding their normality or abnor-
mality were examined by Kolmogorov—Smirnov test. The
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difference between the groups was analyzed by the chi-
square test, independent t test, Mann Whitney test and
Repeated Measures analysis of variance (ANOVA test
for interaction has been reported separately for each
group). Friedman test were used to examine change over
time. For all analyses, alpha levels were set at P<0.05.

At the initial step of intervention, the both group were
compared in accordance with demographic variables con-
sidering their types and distribution through independent-
t test, chi- square test and Fisher exact test.

Intervention

The educational interference was designed and per-
formed noticing the primitive study based on social-
cognitive theory and besides considering the importance
of self-regulation, self-efficiency strategies and strength-
ens the social support to promote physical activity in dia-
betes (1) females. The training program was introduced
during 7 sessions (4 theory and 3 practical sessions) in a
month (each session ~60 min). Given that all participants
were adults, during theoretical sessions were used brain-
storming method, group discussion and lecturing plus
asking questions and answering them. To amplify learn-
ing we utilized posters, educational pamphlets, fact notes,
slides, physical activity training DVDs. Moreover there
were prepared some check lists to assign aims, physical
activity planning and evaluate their behavior in the form
of weekly sport contest also self monitoring cards were
used to control diabetes (fast blood sugar) and weight.
The training sessions' topics included:

Introduction session: in which the necessary rules and
conditions to enter in interference group, the aims of
study and all participants' duties were announced, then a
pamphlet and a poster were prepared to make sense and
take the participants' attentions.

The first session: having a discussion about healthy
lifestyle and physical activity and how to do it, the ad-
vantages of physical activity using Brainstorming also
emphasizing the awareness increase and taking attention,
based on the constructs of the SCT and using slides.

The second session: to debate about in problems and
find the alternatives to overcome barrier, attempts were
made to increase self-efficiency to fight against obstacles
through verbal persuasion, performance experiences,
modeling and discuss about how to receive social support
to strengthen our behavior exploiting ideas precipitation
and giving homework to adjust life routine program.

The third session: assigning aim and its importance to
get favorite results. The participants were divided into
four groups in order for discuss about short term and long
term objectives in self-regulation strategies, debate in
behavior self-evaluation also using self- monitoring cards
to measure physical activity, blood sugar and weight.

The fourth session: talk over having a regular pro-
gram, planning for physical activity and goal setting and
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what are the characteristics of an ideal plan. Reviewing
learners aims to help them or introducing individual con-
sultant to investigate their achievable objectives.

The fifth, sixth and seventh sessions: a walking pro-
gram and practical training course in physical activity by
a sport coach insisting on skill behaviors, modeling and
being strong to get the aims. This intervention component
was included to provide role modeling from other diabet-
ic for the participants and to help support the participants
reach their physical activity goals. These lessons had
family interaction with participants. The focus of the cur-
ricular components that targeted other constructs all in-
cluded a component of the assignment that required the
patients to interact with either a peer or a family member
to accomplish the in-class and or homework assignment.
Thus communication with peers and family members
regarding what they were doing in class was a necessary
component of the curriculum. For example, in targeting
self-regulation patients were required to write an exercise
goal and verify it was adhered to with written support of
a family member.

Participants in the control group received their train-
ing outline and did not receive any educational or coun-
seling sessions but did receive the educational pamphlets
and physical activity training DVD after the final follow-
up questionnaires were administered.

This study was approved by the Ethic Research
Committee of the university and ethical principals were
considered in all phases of the research such as taking
informed consent from all participants and ensuring the
confidentiality of information.

Results

The age mean of the participants in the study was
48.37 yr (SD=5.67), also the body mass index was 28.69
(SD=3.95) and the duration of disease average was 65.04
months (SD=53.52). There was no significant statistical
difference between two groups (P>0.05). At the baseline,
subjects in the intervention group (n=41) reported engag-
ing in physical activity for an average of 41.90 minutes
per week (SD=31.40) compared to an average of 40.00
minutes per week (SD=30.47) in control group (n=41).
There was no significant difference between the two
groups in the mean of minute's physical activity per-week
(t=0.278; P=0.781), but at the follow up there was differ-
ence between the two groups in the mean of minute's
physical activity per-week (t=2.68; P=0.009). In the in-
tervention group minutes-per week variable revealed that
by the follow up (after 10 week end of intervention),
there was significant improvement across time (F=3.30;
df=2; P=0.042), in the control group there was no signifi-
cant improvement across time (F=0.5186; df=2; P=0.831)
in the mean of minute's physical activity per-week (Table
1). Before intervention, a great number of the study sub-
jects (56.1% in the intervention group and 75.6% in the
control group) were light or no physical activity.
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Tablel: Minutes of physical activity per week between intervention and control groups during the research (n=41)

Before Immediately after 10 weeks after
intervention intervention intervention ANOVA
Variables Mean SD Mean SD Mean SD F df P value
Intervention (n=41) 41.90 31.40 58.90 48.04 61.09 43.46 3.309 2 0.042
Control (n=41) 40.00 30.47 41.95 22.82 39.75 26.33 0.185 2 0.831
t test 0.278 2.040 2.680
P value 0.781 0.450 0.009

As for the level of physical activity before the execu-
tion of the training intervention, there was not significant
statistical difference between the two groups (P=0.144).
With regard to Friedman test results the reduction of in-
dividuals with light or no physical activity in the inter-
vention group from 56.1% (23 individuals) to 14.6% (6
individuals) with light physical activity (P<0.001). There
was no significant difference in the control group at the
level of physical activities, and pre and after intervention
and follow up stages (P=0.160). Further, 31.7% of the
participants in the intervention group were at moderate
level of physical activity before the execution of the
training program which, the figure rose to 68.3% (n=28)
after the program (Table 2).

The determination and comparison of the constructs of
the SCT in doing physical activities in the intervention
and control groups indicated that there was no significant
difference between the two groups before the execution
of the intervention regarding (P>0.05) but there was sta-
tistical difference significantly between the groups in the
mean of scores in self-regulation (t=3.67), social support
(t=5.40), modeling (t=4.05), barrier efficacy (t=5.01),
acknowledge (t=4.79) at follow up (P<0.001). There was
significant increase in experimental group in the average
scores of self-regulation (F=9.08; df=2), social support
(F=7.99, df=2), acknowledge (F=20.51; df=2), Barrier

self-efficacy (F=10.09; df=2), modeling (F=16.46;
df=2), environment perception (F=9.13; df=2), end of
intervention (follow up) in contrast to pre-intervention
(P<0.001). The mean barrier efficacy score decreased
significantly in control group in following up compared
to before the intervention which indicated beliefs of par-
ticipations about overcoming barrier of physical activity
increased in the same group during the time (Table 3).

Table 2: Comparison of the levels of physical activity between inter-
vention and control groups at the during research

Intervention Control

Variables Number Percent Number Percent
Before intervention

Light 23 56.1 31 75.6

Moderate 13 31.7 6 14.6

Intensive 5 12.2 4 9.8
Immediately after Intervention

Light 15 36.6 27 65.9

Moderate 21 51.2 11 26.8

Intensive 5 12.2 3 7.3
10 weeks after Intervention

Light 6 14.6 25 61.0

Moderate 28 68.3 13 31.7

Intensive 7 17.1 3 7.3
Friedman test

Statistics 13.35 3.59

df 2 2

P value 0.001 0.160

Table 3: Comparison of mean score of Knowledge, self- Regulation, social support, Barrier self —efficacy, Modeling, Environment Perception
between the two study groups before - after intervention and flow up (after 10 weeks)

Before Immediately after 10 weeks after
intervention intervention intervention ANOVA

Variables Mean SD Mean SD Mean SD F df P value
Acknowledge

Intervention (n=41) 10.21 3.50 14.68 3.07 13.75 3.69 20.515 2 0.001

Control (n=41) 10.65 3.83 10.36 3.12 10.34 2.63 0.210 2 0.811
Self regulation

Intervention (n=41) 31.46 9.71 37.92 5.94 35.63 7.76 9.085 2 0.001

Control (n=41) 29.90 5.95 29.19 7.68 29.34 7.72 0.150 2 0.861
Social support

Intervention (n=41) 24.04 9.97 28.43 8.72 31.34 9.83 7.998 2 0.001

Control (n=41) 21.24 7.34 20.29 6.25 20.68 7.90 0.222 2 0.741
Modeling

Intervention (n=41) 33.80 7.00 38.68 5.47 40.60 5.58 16.467 2 0.001

Control (n=41) 36.12 7.77 34.82 6.70 35.26 6.33 0.425 2 0.622
Barrier efficacy

Intervention (n=41) 30.04 9.41 37.09 8.80 35.53 8.59 10.090 2 0.001

Control (n=41) 30.78 7.36 30.14 8.75 25.09 0.18 10.931 2 0.001
Environment perception

Intervention (n=41) 21.07 6.10 24.65 3.46 24.78 4.05 9.133 2 0.001

Control (n=41) 23.21 4.79 24.23 77.30 23.04 491 0.031 2 0.969
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In intervention group, there was a significant increase
considering the median of scores difference in task self-
efficiency (F=6.62; df=2; P=0.037), outcome expectan-
cies (F=6.98; df=2; P=0.030), in following up compari-
son with pre-intervention, while in the control group the
median of scores difference were no significant during
educational program evaluation (P>0.05). There was no
significant variation between the two groups in the medi-
an of task self-efficiency score (z=-0.55; P=0.582) and
outcome expectancies score (z=-1.13, P=0.258) before
interference. Nevertheless, the median score of the task
self-efficacy (z=-2.98; P=0.003), outcome expectancies
(z=-2.53; P=0.011) had significant difference in the in-
tervention and control groups in following up (Table 3).

Discussion

The purpose of this study was to indentify the effect
of training intervention according to social-cognitive the-
ory on promoting physical activity among the diabetes Il
women. In the current study, the reduction of individuals
with light or no physical activity in the intervention group
in comparison with the control group indicated the posi-
tive effect of the training intervention based on the SCT.
Examination of the social cognitions assessed in this
study can offer potential reasons as to why this interven-
tion may have helped diabetic women engage in more
physical activity after intervention. For example, partici-
pants reported increases in all construct of SCT including
SR (goal setting and planning), task self efficacy, out-
come expectation, social support, modeling, behavioral
capability (Knowledge related to physical activity), over
time as compared to baseline.

Participants were repeatedly given the opportunity to
master goal-setting, planning and overcome barriers to
physical activity in accordance with social cognitive the-
ory, confidence to engage in these skills increased . En-
hancements in SR may be considered particularly posi-
tive because previous research has shown that SR partial-
ly mediates physical activity behavior in adults “*. Fur-
thermore, the findings that OE remained high immediate-
ly post- and 10 weeks post intervention could be inter-
preted to mean that the intervention was successful at
helping participants feel they were achieving social,
physical and psychological outcomes. Bandura (1986)
suggest ', if people achieve the outcomes they expected
to when they set out to change their behavior, they are
likely to feel satisfied with their persistence for the newly
acquired behavior. This interpretation fits with social
cognitive theory “*, which suggests that there is a triadic
reciprocal relationship between cognitions, the environ-
ment and behaviors.

One way that future diabetic women interventions
may help participants feel satisfied with their efforts
could be to include components that encourage partici-
pants to reflect regularly on the achievements they have
made during the program. For example, through the so-
cial support approach, participants regularly set, work
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towards and reflect on physical activity goals. Allen dur-
ing a study revealed that physical activity was increased
after intervention among diabetes, moreover reclining
activity or doing it lightly after intervention decreased
significantly rather than before **. Norouzi et Al., investi-
gated that with passing time, there was significant change
in the minuet of moderate physical activity in interven-
tion group’. Shamsi et Al., found out a meaningful differ-
ence between walking scores among women diabetes Il
before and after intervention”. The general findings from
these studies are in accordance with the recent study. In
addition, it was shown which had been caused for educa-
tional intervention so that it could positively affect the
participants' knowledge levels in intervention group to
different aspects of physical activity, its advantages and
flaws on metabolic control that was in accordance with
the previous results”. Bandura reported that being aware
of the perils and the habit advantages related to lifestyle
is a precondition to alter behavior, therefore if the people
do not have enough information about them, they cannot
find enough reasons to tolerate the problems relate to
change their previous behaviors “. As it was reported by
Rengert, training intervention would increase self-
regulation average in the intervention group, however
they brought change was not significant which was
against to the present findings “°. One cues difference
existed perhaps it might be for performing procedure or
the following up period (a month).

In accordance with the present findings, Ayotte ' re-
vealed that self-regulation is in a positive correlation rela-
tion with different levels of physical activity among the
participants. In Rengert's study there was no significant
change in self-efficiency average for training intervention
in post-test and follow-up period (a month later) among
the intervention group®™ which was against the present
findings. Lack of effectiveness of educational interven-
tion in Rengert's study in self-efficiency improvement
could be for this fact that he used less interactive meth-
ods, besides the participants did not actively take part in
doing the task, on the other hand, the allocated training
time might not be as enough. The self-efficiency is relat-
ed to the personal beliefs to do the tasks which is origi-
nated from personal successes and failures or watching
the others' that are similar to his/hers also oral encour-
agement and controlling excitements “°. Higher levels of
efficacy and favorable outcome expectation lead individ-
uals to set goals for and plan and monitor their healthier
behaviors. Allen et Al., during an experimental study in-
vestigated the effect of education intrusion according to
self-efficiency theory in physical activity improvement
among the diabetes Il. They showed that in intervention
group there was seen a significant difference between
self-efficiency averages before and after intervention (8
weeks later) compared with the control group *. Springer
showed that social support could be an important factor
to adapt and do physical activities. Being encouraged and
persuaded by friends and relatives in sport programs were
of aspects social support which are important to do and
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continue physical activities’. Environmental factors key
to adherence to physical activity involve social support
such as modeling by family and friends, support from
exercise partners, and feedback from exercise leaders .

In the current study, an increased commitment to bar-
rier self-efficacy for physical activity was found to medi-
ate changes in physical activity in intervention group.
Beliefs about overcoming barriers should predict exercise
adoption .

In the present survey, it was not possible to observe
concretely all the participants, therefore during study
their performances were identified and compared accord-
ing to self-reported questionnaires which was one of the
limitations in the survey, on the other hand, the training
intervention was designed according to one of theories in
healthy behavior change (SCT) which it was strength.

Conclusion

It is feasible and beneficial to use of behavioral strate-
gies such as self regulation and self efficacy to change
physical activity behavior. Social-Cognitive theory is a
useful framework for promoting physical activity and can
be a base for educational intervention among individuals
with type 2 diabetes. Thus, the utilization of this theory is
recommended in order to increase the time and intensity
of performing physical activities.
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