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Abstract

Original Article

IntRoductIon

Diabetes is a chronic disease caused by abnormalities in 
carbohydrate, protein, and fat metabolism.[1] As a silent 
epidemic of the century, it has become one of the biggest health 
problems all over the world.[2]

Diabetes is divided into two  types: type 1 and type 2. Type 1, 
which accounts for 5% to 10% of the cases, is caused by 
insulin deficiency and results in autoimmune damage to the 
cells-producing pancreatic insulin. Type 2 diabetes, which 
accounts for 90% to 95% of cases of diabetes, is caused by the 
inability of muscle cells to respond to insulin (insulin resistance) 
and insufficient compensatory insulin secretion.[3] According 
to the statistics, in 2016, there were 422 million diabetic adult 
patients worldwide[4] estimated to reach 552 million by 2030.
[5-7] According to the latest statistics released by the Iranian 
Diabetes Society, 7 million of Iranians (8.9%) have diabetes,[8] 

and it is estimated that in Iran, the number of diabetic patients 
will reach 6 million by 2030.[9]

The chronic nature of diabetes increases the likelihood of 
developing chronic complications, such as ocular, cardiorenal, 
neurological, and vascular problems during the lifetime of 
diabetics. This leads to many difficulties for diabetics and a heavy 
economic burden on the health system of the community.[10]

Regarding the high burden of diabetes, behavioral change and 
improved metabolic control are major goals in controlling 
the disease, which largely depends on the patient’s self-care 
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behavior,[11] because >95% of the care is bound to patient 
him/herself.[12]

The International Diabetes Federation recommends that 
patients take appropriate self-care measures, such as a healthy 
diet, regular use of medications, regular exercise, and blood 
glucose monitoring.[13]

Recent studies have shown that diabetes and its complications, 
including ocular, cardiovascular, and renal can be prevented 
by healthy diet, regular physical activity, blood glucose 
control, blood pressure control, and cholesterol control.[14] 
Furthermore, education can play a key role in establishing 
healthy behaviors, providing a better understanding of the 
disease, and can prevent or delay complications.[15] Heshmati 
et al.[16] suggested that along with care, high precision 
screening, and early diagnosis of diabetes, education, and 
promotion of patients’ knowledge of the disease and its 
complications are necessary to prevent complications. 
Self-care education helps patients to make good decisions 
about their health.[15] Self-care behaviors education for the 
patients and family increases patient satisfaction, improves the 
quality of life, reduces patient anxiety, reduces the incidence 
of disease complications, increases the patients’ participation 
in health-care programs, and increases the patient’s autonomy 
in daily activities.[17] The effectiveness of health education 
programs mostly depends on the correct use of theories 
and patterns used in health education. Therefore, the use of 
theories and models of behavior change is important for health 
education professionals.[18]

Based on the previous studies,[19] it seems that the theory of 
reasoned action can be appropriate for promoting self-care 
behaviors in diabetic patients. One of the theories that have 
been used effectively in health education programs is the 
theory of reasoned action. The theory has four constructs, 
including attitude toward behavior, subjective norms or social 
pressure, behavioral intention, and self-efficacy. Attitude 
toward behavior is the person’s positive/negative assessment 
of behavior that involves two factors of behavioral beliefs 
and evaluation of behavioral outcomes. Abstract norms or 
social pressure is based on the belief that people affected 
by different individuals in the community, such as family 
members, spouse, friends, and health-care providers, are 
acting through their influence and support. This construct also 
includes two factors of normative beliefs and an incentive 
to obey. Behavioral intention is the person’s decision and 
desire to conduct a particular behavior.[20] Another construct 
of this theory, which was later added, is the self-efficacy that 
has been emphasized in various studies on its importance 
in creating self-care behaviors.[21] According to Bandura’s 
theory, self-efficacy involves the trust and confidence of an 
individual in his/her ability to do his/her affairs with desirable 
results.[22] This factor is a valuable tool for health-care 
providers to enhance the patients’ motivation for self-care, 
and consequently, increase their life expectancy and health 
behaviors.[23]

Therefore, considering the importance of diabetes and its 
devastating complications in physical, economic, and social 
dimensions as well as the role of self-care in the treatment and 
prevention of complications, this study aims to determine the 
effectiveness of educational program based on the extended 
theory of reasoned action on self-care behaviors in women 
with type 2 diabetes in Fasa.

methods

The present study is a controlled semi-experimental study 
that aims to determine the effect of educational programs on 
self-care behaviors using the extended theory of reasoned 
action in women with type 2 diabetes in Fasa.

The research community includes patients with type 2 diabetes 
who referred to the Diabetes Clinic in Shariati Hospital, Fasa, 
in 2017–2018. The research samples were randomly selected 
according to the previous study,[19] as follows:

Number of samples according to the relation:
2 2 2

1 2 1 2
2
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• Z1 is the confidence coefficient of 0.95, that is, 1.96
• Z2 is the power factor test of 0.80, that is, 0.84
• S1 and S2 are the estimates of the standard deviation of 

knowledge, attitude, and performance scores of up to 
16.7 points

• d is the least difference in the change of mean score 
between each of the two groups, which indicate a 
significant difference of 10 scores. Forty-four cases 
were obtained in each group (88 in total), which were 
determined 50 in each group (totaling 100) in the study 
because of noncooperation or withdrawal of patients.

The criteria for entering the study include reading and writing 
skills, at least 1 year of diagnosis, age over 30 years, and having 
no hypertension and mental disorder. In this study, a sample of 
170 type 2 diabetic patients who were filed in the diabetes center, 
were invited to participate in the study program; 35 out of the 
patients announced their withdrawal from the program. Out of 
135 patients, 100 patients were randomly selected and assigned 
into experimental and control groups (each of 50 patients). The 
data collection tools in this research include: (a) demographic 
information questionnaire, including questions about age, level 
of education, and marital status; (b) to measure the constructs 
of the theory of reasoned action, we used the questionnaires by 
Babazadeh et al.[19] and Didarloo et al.,[24] whose validity and 
reliability had been confirmed. Cronbach’s alpha coefficient 
for attitude toward behavior, abstract norms, behavioral 
intention, and self-efficacy was 0.88, 0.86, 0.88, and 0.88, 
respectively. The questionnaire included eight demographic 
information questions (age, occupation, education, duration 
of diabetes, marital status, income, background diseases, and 
family history of diabetes): 12 questions of attitude toward 
behavior, 12 questions of abstract norms, eight questions of 
behavioral intention, and 15 questions of self-efficacy. For 
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scoring constructs, based on the Likert scale, five options were 
used, which varied from score 1 (totally disagree) to score 5 
(totally agree); and (c) to measure the self-care behaviors of 
the patients, 20 questions about physical activity, diet, diabetes 
drugs, foot and eye care, and self-regulation of blood glucose, 
and Toobert et al.[25] criterion of summary of the diabetes 
self-care activities was used, whose validity and reliability 
had been confirmed. For example, “How many days did you 
control your blood glucose over the last week?” high average 
indicated the good performance, and the low average showed 
the low performance of self-care behaviors, which were 
reported as percentages. Before the educational intervention, 
in both experimental and control groups, questionnaires were 
completed. Then, patients in both groups were referred to unit 
laboratory (Fatemiyeh Clinic) for hemoglobin A1c (HbA1c) 
test. Educational intervention was carried out based on the 
constructs of the theory of reasoned action in the experimental 
group in the form of ten sessions of lecture (55–60 min), group 
discussion, practical demonstration, question and answer, and 
use of educational videos, images, and PowerPoint, which were 
held at the diabetes center hall.

A session was also held with the presence of the doctor of 
the diabetes center, staff of the center, and one of the family 
members as abstract norms. These sessions focused on 
diabetes, how diabetes affects the eyes and feet, peripheral 
neuropathy, damage to large and small arteries, various ocular 
complications, the impact of proper diet and physical activity, 
drug use, and how to control blood glucose. In the prevention 
of ocular complications and foot ulcers, the patients were given 
information and instructions on the importance of exercise in 
controlling blood glucose, daily care of feet, wearing proper 
shoes, washing the feet, and the importance of the regular visit 
to the ophthalmologist.

At the end of the educational sessions, the patients were given 
a booklet. A WhatsApp group was formed for the exchange of 
information and a message was sent to them weekly. A monthly 
follow-up session was also held for them to discuss care-related 
issues. Three months after the educational intervention, the 
questionnaire was completed by both the experimental and 
control groups. Individuals were referred to the laboratory for 
HbA1c test, and the results were recorded.

Data analysis was performed using  SPSS 22 software (IBM 
Corp, USA). To describe the quantitative and qualitative 
variables, mean and standard deviation and frequency 
percentage were used, respectively. Furthermore, the 
paired t-test was used for the comparison of mean scores 
of constructs of the extended theory of reasoned action, 
self-care behaviors, and HbA1c levels in patients before 
and 3 months after the education in each group; independent 
t-test was used to compare mean scores of constructs of the 
extended theory of reasoned action, self-care behaviors, the 
HbA1c level of patients, and the relative frequency of the 
two groups.

Results

In Table 1, before intervention, there was no significant difference 
between the two groups in terms of attitude (P = 0.125), 
abstract norms (P = 0.292), self-efficacy (P =), behavioral 
intention (P = 0.26), and self-care behaviors (P = 0.194), but 
3 months after the intervention, a significant increase was 
observed in the experimental group in each of the constructs 
compared to the control group (P < 0.001) [Table 1]. Paired 
t-test in the experimental group showed that the mean 
score of HbA1c decreased significantly 3 months after the 
intervention (P < 0.001). This test in the control group showed 
no significant difference between the mean score of HbA1c 
before and 3 months after the intervention (P < 0.05) [Table 2].

dIscussIon

Regarding the comparison of the distribution of the frequency of 
demographic variables in the two groups, the findings showed 
that the two groups had the same demographic and background 
characteristics (age, level of education, and sex), suggesting the 
homogeneity of the studied groups. The studies by Babazadeh 
et al.[19] and Shojaeezadeh et al.,[26] consistent with the results 
of this study, showed that the patient’s allocation process was 
designed, so that both the experimental and control groups were 
homogeneous in terms of the studied demographic variables. 
The findings of the study indicated an increase in mean scores 
of attitude toward self-care behaviors in the experimental group 
compared to the control group after intervention. This means 
that when people felt that this behavior led to the positive health 
outcomes (weight loss, improved fitness, reduced need for 
diabetes drugs, diabetes control, and improved quality of life), 
they would adopt and maintain that behavior. These results were 
supported by the findings of the previous studies regarding the 
positive attitude toward health behaviors.[27,28]

The results of the study by Didarloo et al.,[24] entitled “Prediction 
of Self-management Behaviour among Iranian Women with 
Type 2 Diabetes,” showed a positive significant relationship 
between attitude and intention to do self-management. It 
means that the more intense the people’s attitude toward the 
self-care behavior, the more likely their intention to do self-care 
behaviors. In different studies, the effect of education on the 
attitude of individuals has been discussed.[29-32]

Abstract norms or pressures are among the constructs of 
the theory of reasoned action, which have been proven to 
be positively correlated with the health behaviors.[33,34] The 
findings of the present study indicate an increase in the mean 
score of abstract norms in the experimental group compared 
to the control group after the intervention. This means that 
the more pressure from family members, especially spouse, 
doctors, health caregivers, and friends, to carry out health 
behaviors by patients, the more health-care behaviors are taken 
up by the patients. The findings of the studies by Babazadeh 
et al.,[19] Zendehtalab et al.,[35] and Najimi et al.[36] also suggested 
the effect of the educational program on important members 
for patients on improving self-care behaviors. Omondi et al.[34] 
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and Blue[33] also reported that abstract norms have a positive 
correlation with patients’ intention to do self-care behaviors. 
Therefore, it is suggested that health workers should pay 
special attention to the important individuals for patients to 
improve the self-care behaviors in them.

According to the results of this research, the mean score 
of self-efficacy in the experimental group was increased 
compared to the control group after the intervention, which was 
statistically significant. Self-efficacy is one of the components 
of the lifestyle changes that can improve chronic illness. 
Individuals with high self-efficacy believe that they can make 
certain changes to improve their health, while those who have 
low self-efficacy have little belief in changing their health 
behavior (limiting the use of salt, physical activity, etc).[37] 
Along with the present study, Shakibazadeh et al.[13] also 
emphasized the positive correlation between self-efficacy and 
self-care in diabetes patients.[38]

High self-efficacy in patients with type 2 diabetes has a positive 
correlation with diet planning, the implementation of a regular 
exercise program, and self-care.[39] Findings of the study by 
Didarloo et al.[24] revealed that self-efficacy was the strongest 
direct and indirect determinant of physical activity behavior 
through behavioral intention. The intention to do behavior 

influenced by self-efficacy, which includes the individual’s 
beliefs in his ability to organize activities, is to successfully 
carry out the desired behavior to achieve the certain result in a 
given condition. The more strong these beliefs, the easier the 
individual does the health behaviors. A study, using constructs 
of various theories, also shows that the effect of self-efficacy 
on the desired behavior is stronger than other psychological 
and social factors.[40] Morovvatisharifabad et al.[41] reported 
self-efficacy as the most important determinant of self-care 
behaviors in people with diabetes. Babazadeh et al.[19] 
also suggested that in designing educational interventions, 
self-efficacy should be considered as one of the factors 
influencing self-care behaviors in patients with type 2 diabetes. 
The results of this study are consistent with the results of 
Sadeghi et al.,[42] Eftekhar Ardebili et al.,[43] Kim et al.,[44] and 
Warren-Findlow et al.[45] on increase of self-efficacy by limiting 
salty foods and increased exercise, and with Park et al.[46] on 
improvement of self-efficacy in hypertensive patients after 
intervention.

According to the theory of reasoned action, human behavior is 
a function of its intention, and the more intense the individual’s 
intention to behavior, the more likely it is to behave; of course, 
not in the sense that any intention must lead to behavior. In 
fact, the intention to behavior is a necessary condition but not 

Table 1: Comparison of the mean score of attitude toward behavior, abstract norms, self‑efficacy, and self‑care behaviors 
in the experimental and control group before and 3 months after the intervention

Variable Group Mean±SD Paired t‑test (P)

Before intervention 3 months after intervention
Attitude toward behavior Experimental 6.68±24.67 6.58±69.34 <0.001

Control 6.98±25.19 6.86±26.90 0.228
Independent t-test 0.125 P<0.001

Abstract norms Experimental 6.53±30.24 6.58±67.35 <0.001
Control 6.36±32.14 6.48±3.393 0.132
Independent t-test 0.212 P<0.001

Self-efficacy Experimental 5.31±33.56 5.40±75.96 <0.001
Control 5.83±32.85 5.10±34.12 0.214
Independent t-test 0.174 P<0.001

Behavioral intention Experimental 27.5±29.94 66.5±72.45 <0.001
Control 17.5±31.13 72.5±32.40 0.336
Independent t-test 0.26 P<0.001

Self-care behaviors Experimental 24.5±26.14 12.5±63.39 <0.001
Control 58.5±27.19 59.5±29.20 0.258
Independent t-test 0.194 P<0.001

SD: Standard deviation

Table 2: Comparison of mean score of hemoglobin A1c in the experimental and control group before and 3 months after 
the intervention

Variable Group Mean±SD Paired t‑test (P)

Before intervention 3 months after intervention
HbA1c Experimental 8.96±1.77 7.21±1.26 <0.001

Control 8.88±1.85 8.83±1.79 0.102
Independent t-test 0.343 P<0.001

SD: Standard deviation; HbA1c: HemoglobinA1c



Jeihooni, et al.: Behaviors in women with type 2 diabetes

613Indian Journal of Endocrinology and Metabolism ¦ Volume 23 ¦ Issue 6 ¦ November-December 2019

sufficient, and in this theory, it is considered as the first and 
strongest construct.[24] The intention to do physical activity 
behaviors in diabetic patients is influenced by abstract norms, 
self-efficacy, and their attitude (positive and negative beliefs 
about behavior and evaluation of behavioral outcomes).[47] 
Also, since all the constructs of abstract norms, self-efficacy, 
and attitude were improved in the present study, it was expected 
that the intention would be improved as well. In the study of 
Didarloo et al.,[24] there was a positive correlation between 
intention and physical activity in patients with type 2 diabetes. 
The findings of the studies by  Baum A et al.[48] and Didarloo 
et al.[24] proved that the individual’s intention to perform a 
particular behavior is the first and best predictor of his/her 
behavior.

Based on the results of the present study, the mean score 
of self-care in the experimental group was increased 
compared to the control group after the intervention, which 
was statistically significant. This increase in self-care 
behaviors could be attributed to the patient’s participation 
in the educational sessions that were held for the test group. 
One of the self-care dimensions studied in this article was 
dietary observation. The results of Hazavehei et al.[28] and 
Baghianimoghadam et al.[1] showed that after the intervention, 
the mean score of behaviors such as walking, exercise, regular 
use of medications, and the use of a proper diet increased 
significantly in the intervention group. Furthermore, the 
studies by Ezadirad et al.,[49] Shojafard et al.,[50] and Jalilian 
et al.[51] were consistent with the findings of the present study. 
This findings were also consistent with the results of Oshvandi 
et al.,[52] Daghio et al.,[53] Babazadeh et al.,[19] and the results 
of systematic review of Heinrich et al. on the effective role 
of interventions based on self-care behaviors of patients in 
nutrition, blood glucose monitoring, patient knowledge and 
information, and quality of life.[54] These findings suggested 
that informing patients about the importance of dieting in 
controlling type 2 diabetes could play an important role in 
promoting their nutritional behaviors. Health professionals 
consider physical activity as one of the essential factors 
for controlling diabetes.[55] One of the self-care dimensions 
studied in this article was physical activity. The findings of 
this research indicated that there was a significant difference 
between the two groups in terms of physical activity after 
intervention. This means that educational intervention has a 
significant effect on the improvement of physical activity in 
patients in the experimental group, which is consistent with the 
results of studies by Babazadeh et al.[19] and Oshvandi et al.[52]

In the study of Shojaeezadeh et al.,[26] the mean scores of 
walking performance in the intervention group increased 
immediately and 3 months later, but no increase was observed 
in the control group that is consistent with the present study. 
Park et al. conducted a study aimed at implementing an 
educational program with exercises in 40 hypertensive patients 
(18 in the experimental group and 22 in the control group) 
in Korea. The experimental group received an educational 
program for 12 weeks based on individual health and self-care 

behaviors, individual counseling, and appropriate exercise 
by trained nurses. The results of the study showed that the 
implementation of an educational program with exercise could 
be effective in decreasing systolic blood pressure, improving 
self-efficacy, and quality of life associated with health in people 
with hypertension.[46]

Jordan reported that 85% of the amputation of lower limbs 
of diabetic patients could be prevented with proper care. 
Proper care of diabetic foot, including daily examination of 
the feet and inside the shoes, daily washing of the feet and its 
complete drying, avoid walking barefoot, using the shoes that 
lower the pressure on the sole, avoid cutting the edges of the 
nails, avoid touching the corns and warts, and referring to the 
doctor regularly.[56]

One of the self-care dimensions studied in this research was 
foot care. The findings of this study indicated that there was a 
significant difference between the two groups regarding foot 
care after the educational intervention, which was consistent 
with the results of Shojaeezadeh et al.[26]

In the study of Ghanei et al.,[57] 82% and 76% of diabetic 
patients performed daily washing and examination of their 
feet, indicating the desired performance of the studied patients.

According to the results of this study, the mean score of HbA1C 
in the experimental group was reduced compared to the control 
group after the intervention, which was statistically significant. 
The study of Baghianimoghadam et al.[58] in the Yazd diabetes 
center showed that the mean scores of HbA1C before and after 
the intervention were 9.84 and 7.28, respectively.

Based on studies, it was estimated that a 1% decrease in 
hemoglobin glycosylated level is associated with a 35% 
reduction in the risk of complications of type 2 diabetes[59] and 
a 20% reduction in the risk of macrovascular complications.[60]

A meta-analysis review study showed that moderate-intensity 
physical activity can reduce HbA1c up to 6% in people with 
type 2 diabetes, which reduces the risk of microvascular 
complications by 22%.[61]

In this regard, Yousefipoor et al.[62] showed that after 8 weeks of 
physical activity, the level of HbA1c, LDL-c, TG, and fasting 
blood glucose decreased significantly in the experimental 
group.[62] In the study of Syrjala on diabetic patients, nutrition 
education reduced their HbA1c levels.[63] Turner et al.[64] found 
that the use of therapeutic, diet, and exercise-related activities 
reduced the amount of HbA1c in patients. All of these studies 
confirmed the findings of the present study.

conclusIon

According to the results of this study, the design and 
implementation of the educational programs based on the 
theory of reasoned action play an important role in promoting 
self-care behaviors in patients with type 2 diabetes. Therefore, 
it is suggested that health-care providers use this theory in 
designing and implementing educational programs for diabetic 
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patients at various levels of providing services, including 
health-care homes, health centers, and diabetes clinics. In 
the present study, the collection of information through the 
questionnaire was subject to limitations, because some of the 
participants may not have provided the correct information. 
Furthermore, there were problems related to the participation 
and cooperation of individuals in the study and completion 
of questionnaires, which were omitted by explaining 
the objectives of the research plan and confidentiality of 
the information provided by them. Another limitation of the 
present study was the impossibility of generalizing the study 
to the whole society, as samples were selected from individuals 
referred to the Diabetes Clinic of Shariati Hospital, Fasa, which 
may well not be representative of the entire community.
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