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Abstract

Background: Physical activity is a vital element in diabetic patients and training of this behavior is important. Therefore, the
present study aims to compare the effect of multimedia and short message service (SMS) based on the health promotion model
on the physical activity of patients with Type 2 diabetes.
Methods: In this clinical trial study, 37 subjects in the SMS group and 40 subjects in the multimedia group were studied. Subjects in
the SMS group received training messages based on the health promotion model for 2 weeks, and the subjects of multimedia group
received a teaching CD based on the health promotion model. Both groups completed the questionnaires at the beginning of the
study, 2 weeks after training and 3 months after the 2nd stage.
Results: The participants in the 2 groups were similar in terms of demographic variables. The comparison of the 2 groups showed
that there was a significant difference between 2 groups in terms of the perceived self - efficacy (p = 0.032), benefits (p < 0.001), family
(p = 0.024), and friend support (p = 0.002), however, the perceived health status (p = 0.271) and barriers (p = 0.085) had no statistically
significant difference between 2 groups during the study. Additionally, 3 months after the education, the mean metabolic equivalent
of task (MET) increased to 2634.71±502.01 and 2614.03±592.45 in SMS and multimedia groups respectively; there was no significant
difference between the 2 groups (P = 0.662).
Conclusions: The results of this study showed more usefulness of multimedia rather than SMS education in changing the belief of
diabetic patients about the physical activity and also the effectiveness of both educational methods for promoting physical activity
of diabetic patients.
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1. Background

Diabetes mellitus is a metabolic disorder. Type 2 dia-
betes includes 90% of the total number of diabetics (1). The
prevalence of Type 2 diabetes in Asia has risen and it has
been predicted that 77.6% of people with diabetes in the
2030s will be residents in developing countries (2), also in
Iran, the number of people with diabetes is expected to
triple in the next 15 years (3).

The cost of controlling diabetes is high and in many
countries, at least 10% of the total health care budget is
spent on diabetes (4).

The causes of Type 2 diabetes are mostly environmen-
tal factors as well as inappropriate nutritional habits. The
lack of physical activity are effective in developing of dia-

betes (5) and therefore, the American Diabetes Association
recommends that Type 2 diabetic patients perform at least
150 minutes of moderate exercise in a week (6).

Since the basis of diabetes control is self - care and the
main emphasis of the health promotion model is self - reg-
ulation, therefore, the health promotion model for chang-
ing the behavior in this group of people seems to be effec-
tive. This model includes 3 groups of concepts including
individual characteristics and experiences, behavioral spe-
cific cognition, and affects and behavioral outcomes. The
concept of individual characteristics and experiences in-
clude prior related behavior and personal factors and the
concept of behavioral specific cognition and affects includ-
ing constructs of perceived benefit and barrier, self - ef-
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ficacy, activity related affect, interpersonal influences (so-
cial support and norms), and situation influences. Profes-
sor Pender has identified constructs that have been effec-
tive in explaining behaviors in more than 50% of studies,
which includes perceived health status, benefits and barri-
ers, self-efficacy, and social support (7).

Today, since people have a large number of preoccu-
pations and the hardness of attendance at the training
courses, researchers have used technological advances to
provide health interventions. The multimedia easily com-
municates with users, due to the use of various audio and
visual media as well as the dynamic and attractive graphics
and video. Mobile phones and short message service (SMS)
are also novel and interactive communication tools, which
have a wide range of features such as high speed, perma-
nent access, cost - effectiveness, storage capacity, flexibil-
ity, and content appeal (8, 9). According to Norman et al.,
the E - health interventions are divided into several gen-
erations: the 1st generation is the interventions in which
participants us personal Computers (PCs) material, such
as pamphlets; the 2nd generation is the interventions in
which the training is based on the internet, CD ROM, and
Pocket PCs; and the 3rd generation is the interventions in
which the mobile phone is used as a Pocket PCs (10). There-
fore, considering the importance of changing physical ac-
tivity, the widespread use of E - health interventions as com-
munication tools, and the lack of previous studies to com-
pare the effectiveness of various types of E - health interven-
tions, this study was designed and implemented to com-
pare the effect of education program based on health pro-
motion model using 2 E-health intervention tools (multi-
media, and SMS) on the physical activity of patients with
Type 2 diabetes.

2. Methods

2.1. Study Design

This clinical trial study has been carried out since Oc-
tober 2016 to February 2017 in diabetic patients referring
to 2 governmental diabetes clinics in the city of Bushehr, a
southwestern province in Iran.

Inclusion criteria for this study included being able to
read and write, having no diabetic foot ulcers, willingness
to participate in the study, and having diabetes for 1 or
more years. The exclusion criteria included functional in-
ability to walk without a cane, inability to walk 1 mile with
no rest, inability to continue participation in study for at
least 3 months, and having cardiovascular disease based on
medical records and participant’s report when phone call.

The sample size was estimated as 36 subjects for each
group based on similar study (11) with the formula as

Equation 1 and with considering attrition rates (10%) in
3 months follow up, about 40 subjects were required for
each groups.

(1)n1 = n2 =

(
Z1−α

2
+ Z1−β

)2

×
(
S2
1 + S2

2

)
(µ1 − µ2)

2

A total of 2 diabetes clinics were selected for sampling;
reviewing 1775 records of patients in Haftom - e - Tir dia-
betes clinic, and 514 records in diabetes clinic of the Social
Security Hospital were taking into account the inclusion
criteria, 145 patients in Haftom - e - Tir and 89 patients in
Social Security Hospital were determined eligible, and 80
(out of 234) patients were selected using simple random
sampling. After a phone call, people who would like to par-
ticipate in the study were identified and randomly divided
in 2 groups of multimedia and SMS group. From 40 par-
ticipants in each group, 3 patients in SMS group were not
willing to continue participation in the study and were ex-
cluded.

2.2. Method and Data Collection

At the beginning of the study, the patients in both
groups attended the clinic in a particular day determined
by themselves, and completed the written consent form
and then questionnaires. Appointment interval was 1 hour
per day so that the researchers have enough time to com-
plete the physical activity questionnaire through inter-
views and to monitor the questionnaires completion.

Multimedia group members received an educational
CD based on HPM after completing the questionnaires. The
following topics were in this educational CD:

tips about the benefits of physical activity to control
blood sugar (perceived benefits), tips about the problems
of doing physical activity (perceived barriers), and train-
ings based on step by step change of physical activity and
increase it gradually over a period of 3 months and modify
belief based on the usefulness of heart rate increase rising
from physical activity (perceived self - efficacy).

These tips have been offered to patients as educational
slides with audio recording. Also, an educational CD
showed 8 strength moves and 10 flexibility moves suitable
for diabetic patients.

A week after the package delivery, they dialed the per-
sons number and ensured that the educational CD has
been opened by asking questions about its content.

In order for social support of friends and family mem-
bers, the patients were asked to introduce the active family
member or friends who can accompany them in perform-
ing physical activity. The special educational CD for these
members have also been designed and provided, which in
addition to the benefits, barriers and self - efficacy had also
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Initial approach for selecting eligible patients with type 2 diabetes 
by reviewing records (N = 2289) 

234 patients were eligible 

Researchers obtained initial consent by telephone calling (N = 80), 
Random allocation in two groups

Random selection (N = 80)

SMS group Multimedia group 

First visit with intention to complete written 

consent, questionnaires (demographic, 

constructs and 7 day recall) (N = -40) 

First visit with intention to complete written 

consent, questionnaires (demographic, 

constructs and 7 day recall) (N = 40) 

First follow up: 4 weeks later with intention to 

complete constructs questionnaire (N = 38) 

First follow up: 4 weeks with intention to 

complete constructs questionnaire (N = 40) 

Participants follow up 
not possible: (N = 2) 1 
work, 1 illness. 
Receive SMS for 12 days

 

Second follow up: 3 months later with 

intention to complete questionnaires (N = 37) 

Second follow up: 3 months later with 

intention to complete questionnaires (N = 40) 

Participants follow up 
not possible: (N = 1) 1 
illness. Receive 2 
messages weekly by SMS

 

Figure 1. Consort Flow Chart of Participation

some advices about care, acceptance, trust, and accompa-
nying the patient (perceived support).

The educational CD was auto run and was displayed by
clicking any field. In addition to the CD, multimedia group
members received 2 weekly messages via SMS to 3 months
later.

The participants in the SMS group received training
messages based on the health promotion model, 2 or 3
messages per day within 2 weeks from Saturday to Thurs-
day for 12 days. The procedure of messages was as follows:

Days 1 and 2: Training about the proper amount of
physical activity to control blood sugar and physical and
mental benefits of physical activity in diabetic patients
(perceived benefits).

Days 3 and 4: Sports rules and some tips about hiking to
change physical activity step by step and gradual increase
over a period of 3 months (perceived self - efficacy).

Days 5 and 6: Observing some rules before physical ac-
tivity in the field of blood sugar control and using or avoid-

ing a snack before doing physical activity (perceived barri-
ers).

Days 7 and 8: Doing appropriate physical activity based
on blood sugar and symptoms of low blood sugar and ap-
propriate measures to eliminate it (perceived barriers).

Day 9: Complications of diabetes and appropriate
physical activity in each of them (perceived benefits).

Day 10: Increasing the ability of people to have physical
activity (perceived self - efficacy).

Day 11: Identifying barriers to physical activity and ap-
propriate measures to eliminate the barriers (perceived
barriers).

Day 12: Asking support from friends and family in care
and accompaniment (perceived support). In addition, to
enhance the perceived support, contact number of the ac-
tive member of the family or friends of the person was
taken to send a message; in addition to the benefits, bar-
riers, and self - efficacy, recommendations on care, accep-
tance, trust, and accompanying the patient were sent to
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these people.
On Friday, the people in the SMS group asked their

questions from the researcher. In addition, the people in
the SMS group, after 2 weeks of daily training messages, re-
ceived 2 messages weekly up to 3 months. When the mes-
sage was seen by the person in the SMS group, a confirma-
tion messages was sent to the researcher from the patient.

Participants in both groups, 4 weeks after the comple-
tion of the first phase questionnaires, completed the ques-
tionnaires related to constructs of HPM, and 3 months af-
ter the 2nd stage of data collection they completed ques-
tionnaires related to constructs of HPM and 7 - day recall of
physical activity.

2.3. Instruments and Measures

Data collection tool in this study was a questionnaire,
which consisted of 3 parts. The first part of the question-
naire contained information about the individual charac-
teristics and experiences (demographic factors) such as
age, gender, education, job, marital status, Body Mass In-
dex (BMI), type of drug, duration of diabetes, and perceived
health status. Height and weight of individuals were mea-
sured to determine metabolic equivalent of task (MET) and
BMI.

Perceived health status was determined by 12 - item
short form health survey examining the physical and men-
tal health. Cronbach’s alpha for this instrument in physical
health aspect was 0.73 and mental health aspect was 0.72
(12). In this study, Cronbach’s alpha coefficient was 0.79 for
all tools.

The 2nd part of the questionnaire contained standard
questionnaires related to constructs of HPM.

Perceived benefits: Sechrist and colleagues designed
this instrument for determination of agreement or dis-
agreement with physical activity benefits by 28 questions
with 4 - point Likert scale. Cronbach’s alpha coefficient of
this instrument was reported 0.89 (13); in this study, Cron-
bach’s alpha coefficient was 0.93.

Perceived barriers: individuals’ perceptions of barri-
ers to physical activity were examined by 14 questions with
4 - point Likert scale. Cronbach’s alpha coefficient of this
scale was reported 0.77 (13); in this study, it was 0.74.

Perceived social support: people’s perception of fam-
ily and friends support in physical activity was measured
with 15 and 5 questions, respectively, with 5-point Likert
scale. Cronbach’s alpha coefficients were reported 0.9 and
0.86 for family and friends support, respectively (14); in
this study, it was obtained 0.92 for family support and 0.83
for the friend support.

Self - efficacy: confidence of people to do regular physi-
cal activity in different conditions was evaluated by a ques-
tionnaire done by Noroozi et al. This questionnaire has

18 questions and it is answered by a percentage scale (0
to 100%). Cronbach’s alpha coefficient of the scale was re-
ported 0.92 (15); in this study, it was 0.92.

The third part of questionnaire measured the physical
activity with a 7 - day physical activity recall questionnaire.
The questionnaire was completed by a semi - structured in-
terview. In the interview, subjects were asked to remember
the activities done in the last 7 days, to determine the du-
ration, intensity, and type of each activity. Then, using the
instructions given in this tool, the amount of MET was cal-
culated in the last week. The reliability of this tool was stud-
ied in several investigations by an intra - class coefficient;
it had a range between 0.34-0.99 (16). In this study, intra -
class coefficient was 0.78.

2.4. Statistical Analysis

The data were analyzed by the statistical package for so-
cial sciences software SPSS version 22.0. Descriptive statis-
tics, Chi - square test, independent t - test, and repeated
measurement ANOVA were used for data analysis. In this
study, p - value < 0.05 is considered as significant.

2.5. Ethical Consideration

The participants were told that they could withdraw
from the study at any time and that all information would
be kept secret and anonymous. The required permissions
for research were obtained from the vice chancellor of
Bushehr University of Medical Sciences with Ethics Num-
ber IR.BPUMS.REC.1395.56. Written and informed consents
were obtained from all the participating in the study. IRCT
code was IRCT2016062928697N1.

3. Results

A total of 77 diabetic patients (N = 40 in multimedia
and N = 37 in SMS group) completed the study. There were
no significant differences between multimedia and SMS
groups about demographic variables. For instance, the
average age of participants in the multimedia group was
47.35± 8.47, and the average age in SMS group was 46.10±
9.14 (p = 0.497). The mean ± SD of BMI in the multimedia
and SMS group were 28.05 ± 5.76 and 27.06 ± 5.19, respec-
tively (p = 0.537), and duration of diabetes in the 2 groups
were 7.55± 5.78 in the multimedia group and 7.72± 7.17 in
the SMS group (p = 0.251). Other demographic characteris-
tics were shown in Table 1.

Comparison of pre and post - test results (immediate
and 3 months later) in the multimedia group by repeated
measurement ANOVA demonstrated an increase in per-
ceived self-efficacy (p = 0.042), friend (p < 0.001) and family
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Table 1. Demographic Characteristics in 2 Groups Prior to Training

Demographic variables Multimedia Group SMS Group Chie Square Statistics P Value

N % N %

Gender

Female 15 37.5 17 45.9
0.565 0.302

Male 25 62.5 20 54.1

Education level

Diploma 22 55 23 62.2
0.408 0.815

Academic 18 45 14 37.8

Married status

Married 38 95 32 86.5
1.686 0.184

Single 2 5 5 13.5

Job

Housekeeper 8 20 15 40.6

9.444 0.150Employee 17 42.5 14 37.8

Pensionary 15 37.5 8 21.6

Drug type

Metformin 9 22.5 10 27

2.294 0.682Insulin 3 7.5 3 8.1

Combine 28 70 24 64.9

support (p = 0.044), as well as decrease in perceived barrier
(p = 0.042).

Comparison of pre and post - test results in the SMS
group demonstrated decrease only in perceived barrier (p
= 0.002).

Comparison of 2 groups during the time showed that
no difference noted in the scores of perceived health sta-
tus, barrier, and benefit, but self - efficacy (p = 0.032), fam-
ily (p = 0.024), and friend support (p = 0.002) were per-
ceived to be higher at the multimedia group compared to
SMS group (Table 2).

The results showed that there were no significant dif-
ferences in MET between the 2 groups (Table 3).

4. Discussion

The present study showed that multimedia training
improves self - efficacy, and family and friend support for
physical activity, and reduces the barriers of physical activ-
ity, however, SMS training only reduces perceived barriers
for physical activity. Moreover, the MET increased in both
groups, and the difference between the 2 groups had no
significant differences.

Self-efficacy has been defined as the determinant of
physical activity behavior in several studies (17-19), there-
fore its promoting is an important factor in promoting

the physical activity. In this study, multimedia increased
self - efficacy, which is consistent with the findings of the
previous study (20), however, sending short text messages
could not significantly increase self - efficacy. In the study
of Goodarzi et al., SMS training (21) had increased self -
efficacy, which was not consistent with the results of the
present study for the SMS group. In the study of Goodarzi et
al., 4 messages were sent weekly for patients over 12 weeks,
which indicates that the number and length of messages
were more than the current study. Therefore, it seems that
changing the self - efficacy requires attractive and long-
lasting interventions.

In this study, multimedia and short - term education
could significantly reduce perceived barriers, which was
confirmed by numerous studies that had provided educa-
tion through face to face (22) or group (23) method. There-
fore, reduction of individual perceptions of barriers with
using simpler and less costly methods, including the use
of multimedia and short message, is also possible.

In this study, multimedia education for families of dia-
betic patients improved their support and then improved
the perception of patients from the social support of fam-
ily in the field of physical activity. In the studies that were
conducted in the presence of family of patients, similar re-
sults were obtained (17, 20, 24), which confirms the find-
ings of the recent study. However, short message training
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Table 2. Constructs’ Scores of Health Promotion Model During Intervention

Constructs Time Multimedia Group SMS Group P Value (Between Group)

Mean ± SD Mean ± SD

Perceived health status

Before education 36.05 ± 6.21 35.78 ± 6.62

0.271After education 39.52 ± 5.71 38.13 ± 5.87

3 months later 40.27 ± 4.62 39.89 ± 5.60

P - value (within group) 0.465 0.075

Perceived Self - efficacy

Before education 48.17 ± 22.54 55.21 ± 21.35

0.032After education 56.56 ± 16.97 58.37 ± 20.16

3 months later 64.86 ± 16.88 67.25 ± 13.57

P - value (within group) 0.046 0.430

Perceived barrier

Before education 2.16 ± 0.43 2.20 ± 0.40

0.085After education 1.71 ± 0.48 1.82 ± 0.43

3 months later 1.63 ± 0.32 1.64 ± 0.31

P - value (within group) 0.042 0.002

Perceived benefit

Before education 3.45 ± 0.37 3.59 ± 0.32

p < 0.001After education 3.75 ± 0.28 3.63 ± 0.34

3 months later 3.70±0.20 3.63 ± 0.28

P - value (within group) 0.576 0.520

Friend support

Before education 2.43 ± 1.05 2.75 ± 1.23

0.002After education 2.36 ± 1.20 2.78 ± 0.98

3 months later 2.38 ± 1.08 2.88 ± 1.16

P - value (within group) p < 0.001 0.568

Family support

Before education 2.86 ± 0.85 3.30 ± 0.73

0.024After education 3.08 ± 0.68 3.13 ± 0.72

3 months later 3.12 ± 0.74 3.36 ± 0.76

P - value (within group) 0.044 0.281

Table 3. MET in Two Groups During Intervention

Group Before Education 3 Months Later P Value

SMS 2554.45 ± 495.33 2634.71 ± 502.01 p < 0.001

Multimedia 2539.81 ± 532.31 2614.03 ± 592.45 p < 0.001

P Value 0.662

for families and friends of diabetic patients could not im-
prove their support. Considering that no study was found
with the basis of the health promotion model in physi-
cal activity with SMS training, the results of multimedia -
based studies in the presence of family members (22, 25)
have increased the perceived social support that was con-
sistent with the results of the present study. Therefore it
seems that multimedia education enhance family support
due to containing the attractive pictures and graphics.

In this study, multimedia and SMS education did not
change the perception of individuals from the benefits of
physical activity, which contradicted the findings of nu-
merous studies (20, 22-24), which could be due to the high
understanding of diabetic people about the benefits of
physical activity at the beginning of the study. In the other
words, diabetics are aware of the benefits of physical ac-
tivity, and these educational practices could not provide
more benefits for diabetics.

Since people’s perceptions of health are influenced by
several factors such as age, social class, level of education,
economic status, etc., (26), therefore, it should be expected
that educational interventions aimed to changing behav-
ior did not have much effect on perceived health status. In
this study, education in both multimedia and SMS did not
change the perception of people from the health status.

The present study showed that changing health beliefs
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in the field of self - efficacy, family support, and physical
activity barriers could significantly increase MET and in
other words, increase the physical activity in the multime-
dia group. In addition, in the SMS group, changing only
perceived barriers was able to increase mean MET and the
duration of physical activity significantly. These 2 meth-
ods of training increased physical activity and there was
no significant difference between the 2 groups in terms of
MET’s meanings. Accordingly, sending SMS was effective
through reducing the perceived barriers as much as the
multimedia method, which has been able to change be-
liefs of subjects in self - efficacy, barriers, and support for
family. Several studies that had used the design of the cur-
riculum in designing the model illustrate the impact of the
programming on promoting physical activity (20, 22-24).
In addition, in a number of studies, multimedia and SMS
educations were effective to increase physical activity, not
withstanding the theoretical framework (8, 11, 18, 27), all of
which studies confirm the findings of the recent study.

It is expected that considering the more changes in be-
liefs in the multimedia group, maintaining physical activ-
ity in this group in the long term will be more than the SMS
group, which requires more studies.

No study was found to compare these 2 educational
methods, thus comprehensive and reliable comparisons
between our findings with the other previous studies is not
possible. Therefore, further research on non - instructive
teaching methods should be conducted in the near future.
Other limitation of this study can be the short follow - up
period, thus further research with long follow - up period
is recommended. Thirdly, the examination of health be-
liefs was a self - report, which sometimes tend to be over-
estimated; of course, due to the fact that both groups were
examined with a method, this fact is true for both groups.

4.1. Conclusion

According to the results, it seems that the designing
and implementation of the educational program using the
health promotion model has a positive and beneficial ef-
fect in changing health beliefs and, consequently, the cre-
ation and promotion of physical activity, especially the pre-
sentation of this educational content in multimedia is an
effective method to change the health beliefs in the field of
physical activity. Although providing educational content
based on the health promotion model in the forms of SMS
and multimedia has changed the behavior of the physical
activity, providing multimedia education through chang-
ing the health beliefs has more effects than SMS education.
Therefore, it is recommended that multimedia be used be-
cause of the lack requirement to time and space and the
cost - effective application to change the health beliefs as
well as the physical activity of diabetic patients.
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