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ABSTRACT
Diabetes is the most common metabolic disorder and cause serious complications. A healthy diet is essential for
diabetic patients in order to control and prevent disease complications. This study was conducted to evaluate the
efficacy of a healthy diet promotion program among Type 2 diabetic patients in south of Iran, with applying the theory
of planned behavior (TPB) as a theoretical framework. Overall, 150 patients with type 2 diabetic referred to rural
health centers were participated in study and randomly allocated in two intervention (n=75) and control groups
(n=75). The intervention group received the prepared program and control group received no intervention. The final
evaluation took place in both groups, after 3 months of intervention. The data were analyzed using SPSS software,
version 21. Findings indicated significant promotion in positive attitude toward healthy diet and general knowledge
about nutrition among the intervention group. Considering the change methods and practical applications used in this
study have been effective in changes attitude and knowledge determinants, therefore it is proposed to use them in
large scale intervention study.
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Introduction
Diabetes is the most common metabolic disorder
and according to some studies, the most common
endocrine disease (1). The importance of this
disease is high both in terms of therapy and
disability and it is one of the main health
problems in humans (1, 2). According to World
Health Organization (WHO) the number of people
living with diabetes is 422 million adults (or 8.5%

of the population) in 2014. Diabetes will be the
7th leading cause of death in 2030. Type 2
diabetes comprises the majority of people with
diabetes around the world (3, 4). According to
WHO the prevalence of diabetes in the adult
population in Iran is 10.3% (9.6% in men, 11.1% in
women) (5). Studies indicated, with increasing
age the prevalence of diabetes type 2 is also
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increase (6). In addition, prevalence of diabetes in
individuals over 30 years old is reported to be
over 14% (5). Genetic predisposition and
behavioral and environmental risk factors are
major factors in the development of diabetes type
2 (7). Regarding diabetes control, it should be
pointed out that the change in lifestyle including
dietary behaviors has a significant role in diabetes
prevention and disease management (8).
Nutrition therapy is an essential element in
therapeutic programs for diabetics and the use of
dietary solutions impacts the complications and
the mortality resulting from this disease (9). Also,
the significant role of nutrition education in the
control of blood glucose has been pointed out
(10). Therefore, nutritional education for these
patients has been stated to be a necessity (11).
Furthermore, studies have indicated that the
more effective the programs are based on the
theoretical principles (12). In this regard, the
Theory of Planned Behavior (TPB) is a behavior
change theory that has been employed in
different studies in the domain of health
behaviors including studies on nutrition (13-17).
According to this theory the primary determinant
of behavior is behavioral intention which
indicates that the “motivation of an individual for
adopting a behavior”. Behavioral intention is an
outcome of 1; Attitude towards behavior; 2;
Subjective norms perception of individuals and
environment, and 3; Perception of the amount of
control the individual has regarding the desired
behavior (perceived behavior control) (18). The
present study was designed to determin the
efficacy of an interventional program in
promotion healthy diet intention among type 2
diabetic patients with applying the theory of
planned behavior as a theoretical framework.

Materials and Methods
Study design, participants and procedure
The present study was a quasi-experimental
intervention study to measure the efficacy of the
program prepared on determinants of healthy
diet intention among type 2 diabetic patients
referred to health centers of Gachsaran city, who
had visited the aforementioned centers for
receiving health care. At baseline, 150 type 2
diabetic patients (50% in the intervention group
and 50% in the control group) started the pilot
and filled out the first questionnaire.
Furthermore, 68 patients with type 2 diabetic
(89.3% in the intervention group), and 57 (76% in
the control group) completed questionnaire at 3month follow-up. All of participants were signed
the consent form and voluntarily agreed to
participate into the study. For this purpose,
among four health centers in Gacharan city in
south of Iran, the patients referred in two health
centers were
randomly
considered
as
intervention group and the patients of the other
two centers were considered as the control
group. Then 150 patients (75 individuals in the
control group and 75 individuals in the
intervention group) randomly allocated for
entering into the study.
The intervention and control group were
matched in terms of background factors like age,
sex, education level, duration of affliction with
the disease, job and marital status before the
implementation of the educational program and
there were no differences between the groups in
terms of the aforementioned factors and these
results are presented in Table 1. The intervention
group received the program prepared which
called “sugary program” and evaluation of the
both groups was done at the beginning of
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Table 1. Pre-test equivalency results for intervention and control groups
Variable
Intervention
Control
mean (±SD)
mean (±SD)
Age
56.78 (13.07)
56.37 (12.30)
Disease History
10.85 (6.76)
9.19 (6.22)
n (%)
n (%)
Sex
Women
43 (48.9)
45 (51.1)
Men
27 (51.9)
25 (48.1)
Educational level
Illiteracy
22 (49.2)
33 (50.8)
Elementary
7 (46.7)
8 (53.3)
Guidance
19 (65.5)
10 (34.5)
Diploma
9 (42.9)
12 (57.1)
Academic
3 (30)
7 (70)
Diabetic history in family
Yes
11 (64.7)
6 (35.3)
No
59 (48)
64 (52)
Marital status
Married
58 (48.7)
61 (51.3)
Single
12 (57.1)
9 (42.9)

P value
P=0.874
P=0.133

P=0.726

P=0.297

P=0.196

P=0.520

SD=Standard deviation

intervention and after 3 months of intervention.
In addition a program planned and implemented
which called “supportive program” for family
members of each participant to achieve purpose
of providing information and emotional support
about patients.
It should be pointed out that the subjects were
justified on the way the study is done,
confidentiality of the information and the
objective of the study and they all entered the
study willingly.
Sampling
The sample size calculation was done using the
following equation:

In the above quotation d is the Cohen’s effect
size and in the present study, using Cohen’s
recommendation (19) considering the mean
difference (0.5), and test power of 80 percent and
type I error (alpha) of 5 percent, the sample size
for each group was estimated to be 63

individuals. In this section, considering the
probability of 20 percent falling in the samples, 75
individuals were selected for each group.
Planning program
The basis of intervention planning program in
present study was active learning and during the
intervention it was tried to encourage the
individual actively participate in the program. The
program for the patients in the intervention
group was implemented in four one-hour sessions
in a week based on the views of them and
planning program group. In addition two onehour sessions were held for the one of the family
members of each participants in the intervention
group as a facilitator and received related
program and they act as emotional and
informational supportive for patients at home.
Also, a 24-hour phone line was used for
informational supportive from patients and family
members.
Considering the selection of the theory of
planned behavior as the theoretical framework of
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the present study, the constructs of this theory
were considered as the determinants and with
according to them theoretical methods selected
from taxonomy of behavioral change methods by
Kok et al. (20, 21) in addition practical
applications produced with cooperation of
participants representative and planning group
were used for changing behaviors (Table 2, 3). It
should be noted that, in order to observe ethics,
after the final evaluation, the program prepared
was also implemented to the patients in the
control group.
Measures
The data collection tool in this study was
written questionnaire and the information were

collected through completing questionnaire
during direct interview and in two sessions: one
before the educational intervention and the other
after three month after that. Data was collected
from an interview with the patient by public
health expert. The questionnaire used in the
present study consisted of three sections:
1) Demographic and background questions
This section was consisted of five questions
and assessed the information on the patients
regarding age (years), sex (male, female),
education level (illiterate, elementary, middle
school, diploma, university education), the
duration of affliction with the disease (years), and
marital status (married, single, widowed).

Table 2. Scopes and sequence of sugary and supportive program
Week 1
Patients
Session 1
Session 2
Session 3
Session 4
Basics of a healthy
Diabetes meal plans and a
Type 2 diabetes control
diabetes diet
healthy diet
Better choosing
Family members
Session 1
Session 2
What is type 2 diabetes and a healthy diet in diabetics
Family members emotional support in adherence to
patients
diabetes control

Table 3. Determinants, Methods, Practical Applications, Channels and Vehicles of sugary and supportive program
Determinants
Method
Practical Application
Channel
Vehicle
Patients
Attitude
Active learning,
Role playing
Interpersonal
Health care
participate,
provider
Subjective norms
Argument
Discussion
Videotape
Television
Perceived behavioral control
Verbal persuasion
Discussion
Videotape
Television
Knowledge
Advance organizers
Discussion
Display print
Pamphlets, Leaflet
and Brochures
Family members
Attitude
Active learning,
Discussion
Interpersonal
Health care
participate,
provider
Subjective norms
Argument
Discussion
Interpersonal
Health care
provider
Perceived behavioral control
Verbal persuasion
Discussion
Interpersonal
Health care
provider
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2) The items based on determinants
In order to measure the constructs of the
theory of planned behavior, the research team
designed the above questionnaires in a Likert
style and using 5-point scoring scale sing the
similar studies on health behaviors conducted
using this theory (13-15). Evaluation and
confirmation of the content and construct validity
of the designed questionnaire was done using the
views of a group of experts in the field of the
study. Also, in order to measure the reliability of
the questionnaire, a preliminary study was
conducted on 30 diabetic patients and it was
explored using coefficient alpha. Twenty-two
items were composed under four major
constructs, 1) positive attitude toward healthy
diet; 2) subjective norms about healthy diet; 3)
perceived behavioral control to healthy diet; 4)
behavioral intention to healthy diet. Six items
were designed to measure attitude (e.g., “I
believe, if I had awareness of information toward
healthy diet, or thinking about healthy diet is
effective
on
preventing
the
diabetes
complications”) with score range 6-30. Four items
were designed to measure subjective norms (e.g.,
“Dialogue toward healthy diet is not important in
my family”) with score range 4-20. Six items were
designed to perceived behavioral control (e.g., “I
believe that I can search information toward
healthy diet”) with score range 6-30. Six items
were designed to evaluate behavioral intention
(e.g., “I intend have dialogue toward healthy diet
in my family”) with score range 6-30. In order to
facilitate respondents’ responses to the items, all
items were standardized to a 5-point Likert scale,
ranging from 1 (strongly disagree) to 5 (strongly
agree). Estimated reliability coefficients for each
TPB constructs questionnaire were as follows:
attitude (α=0.86); subjective norms (α=0.75);
perceived behavior control (α=0.70) and

behavioral intention (α=0.81). These results
demonstrated that questionnaires were internally
consistent.
3) Nutritional knowledge questions
The nutritional knowledge used in this study
was a researcher designed questionnaire and
consisted of 15 multiple choice questions (a
choice was considered as the correct answer and
three choices were wrong answers). A score of 1
was considered for each correct answer and a
score of 0 was considered for each wrong answer
or no answer, and higher scores indicated more
nutritional knowledge of the patients. Example of
items included: A dietary pattern that includes
carbohydrate from fruits, vegetables, whole
grains, legumes, and low-fat milk is encouraged
for good health. The reliability coefficient for the
nutritional knowledge scale was 0.61.
Data analyses
Analyses were conducted by using SPSS-21
and a probability level of 0.05 was used
throughout. Chi-squared and independent sample
t-test, paired sample t-test was employed to
determine comparability of the intervention and
control group.

Results
The information in table 4 shows the
coefficient of variation of the mean for the
constructs of the theory of planned behavior
which was obtained based on the reduction of
the scores before from the scores after the
educational intervention. As it shown in table 4
and 5 average response for positive attitude was
18.28 increased to 19.47 after intervention. The
same results were found for knowledge and
average response was improved from 5.35 to 6.14
after implementing educational program.
However, it was not found significant
improvement for score of subjective norms and

Arvand J Health Med Sci 2016;1(4):243-50

248 Appling intervention mapping to promoting healthy diet intention among diabetic patients
Table 4. Average responses for theory of planned behavior variables about healthy nutrition behavior among
diabetic patients before and after educational program
Independent variables
Before intervention mean (±SD)*
After intervention mean (±SD)
P- value
Attitude
Intervention group a (n=67)
18.28 (3.17)
19.47 (2.15)
0.003
Control group b (n=58)
18.70 (3.08)
19.19 (3.77)
0.428
Subjective norms
IG
14.59 (3.81)
15.23 (3.72)
0.333
CG
14.82 (4.03)
15.03 (4.10)
0.598
Perceived behavior control
IG
18.07 (3.18)
18.50 (3.05)
0.118
CG
17.94 (3.90)
18.22 (3.92)
0.244
Behavioral intention
IG
18.14 (4.95)
19.04 (4.51)
0.214
CG
18.40 (5.80)
18.87 (4.57)
0.506
*
SD: Standard deviation; a: IG, b: CG
Table 5. Average responses national knowledge before and after educational program
Independent variables
Before intervention mean (±SD) *
After intervention mean (±SD)
Intervention group
5.35 (1.25)
6.14 (1.35)
Control group
5.17 (2.11)
5.39 (2.35)
*

P value
< 0.001
0.417

SD=Standard deviation

perceived behavioral control. In table 5 the mean
of changes of general knowledge score in the
control and intervention groups is presented.

Discussion
Diabetes is one of the diseases in which a high
portion of the treatment burden is upon the
patient and having knowledge on different subjects
especially nutrition is highly important. The
objective of this research was to assess the
effectiveness of a diabetes behavioral intention
healthy nutrition promotion program. The theory
of planned behavior was conducted as theoretical
framework to assess educational need assessment
among diabetic patients. Even though the duration
of the educational intervention in this study was
short, it was found significant improvements after
manipulation. Analysis of the baseline and three
months’ follow-up clearly established significant
program effects on the participants’ attitude,

intention and their diabetes nutritional knowledge
among intervention group.
The findings of the present study indicates a
significant increase in the mean of nutritional
knowledge score in the patients of the
intervention group after the educational
intervention which in turn indicates a positive
impact of the provided educational program.
Different studies have pointed out the usefulness
of education regarding the improvement of the
nutritional knowledge in diabetic patients (22-23).
It seems that providing necessary education on the
importance of observing diet in diabetic patients
can be useful in the increase of nutritional
knowledge in diabetic patients.
Our results indicated that the applied
educational program had significant effect to
modify participants’ attitude and intention
towards nutrition behavior. Despite theoretical
framework of TPB that education program could
not improve average response for participants’
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subjective norms and their perceived behavioral
control towards nutrition behavior. Attitude means
an individual's positive or negative evaluation of
self-performance of the particular behavior (18). Of
course it has been pointed out in some studies that
attitude alone cannot guarantee performance and
in fact despite the correlation of attitude and
behavior with each other, according to theories
behavior is impacted by different factors such as
intention and subjective norms and this again
verifies the necessity of employing model and
theories in behavioral change issues (23).
Concerning the effectiveness of the
intervention, in spite of increasing the mean of
subjective norms and perceived behavior control
toward nutrition behavior after intervention it was
not found significant between intervention and
control groups and these outcomes. Nonsignificant increasing the mean of subjective norms
and perceived behavior control toward nutrition
behavior after implementing educational program
between both intervention and control groups
might be because of low sample size, and
limitation of resource to design comprehensive
educational program.
Behavior intention means an indication of an
individual's readiness to perform a given behavior
(17). Our finding showed significant promotion of
behavioral intention toward healthy diet behavior
among intervention group. This result is similar to
the results reported by other study (24).
The increase of behavior intention for having a
healthy diet in diabetic patients as a pre-behavior
stage can be a strong positive factor for the
improvement of nutritional behaviors in diabetic
patients and shows the usefulness of an
educational intervention that is based on the
constructs of the theory of planned behavior using
intervention mapping and the taxonomy of
behavior change methods and practical

applications provided in this intervention and
focusing on the role of family in this regard.
This study has a few limitations. First, data
collection was based on self-reporting, which is
usually prone to recall bias (25); Second, the
internal consistency of the questionnaire was
relatively low (α=0.61) for assessing nutrition
knowledge.

Conclusion
Our result showed education program based on
TPB was improved of attitude toward healthy diet
and national knowledge among the diabetic
patients. This study as an efficacy evaluation
intervention about promotion healthy diet among
type 2 diabetics patients although showed
beneficial results but such as other similar studies
(26) is an example of how such a program can be
evaluated in the complex populations.
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