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Abstract 

Background. Diabetes is a chronic disease that requires a person with diabetes to make a multitude of 
daily self-management decisions and perform complex care activities. The aim of this study was to explore 
the determinants of self-care factors among type 2 diabetic patients using the extended theory of reasoned 
action (ETRA).
Study design. A cross-sectional study.
Methods. This study was conducted among 200 patients with type 2 diabetes. To measure self-care behaviors 
in type 2 diabetic patients, a questionnaire based on the ETRA was used, which included knowledge, subjective 
norms, attitudes toward the behavior, behavioral intention, and self-efficacy. The overall Structural Equation 
Modeling (SEM) was applied to identify the determinant structures of behavioral intentions and finally self-
care estimated from attitudes, subjective norms and self-efficacy in type 2 diabetic patients. 
Results. Attitude to self-care behaviors (standardized regression weight=0.322; p<0.001) and self-efficacy 
(standardized regression weight=0.625; p<0.001) were statistically significant predictors of behavioral 
intention. Also, of the ETRA variables, only self-efficacy (standardized regression weight=0.482; p=0.001) 
was significantly predictor of self-care behaviors.
Conclusions. Based on our findings, self-efficacy was found effective in improving health behaviors in patients 
with type 2 diabetes. Therfore, healthcare providers may be considering self-efficacy as an important factor 
while devoloping educational intervention aiming at improving self-care behaviors among rural farmers 
type 2 diabetic patients.

Introduction 

Diabetes is one of the most common 
chronic diseases anda global health problem 
that affects close to 422 million people 

worldwide (1). The most common is type 
2 diabetes,which occurs when the body 
becomes resistant to insulin or doesn’t 
produce enough insulin(2). Based on the 
statistics reported by the World Health 
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Organization (WHO), the global prevalence 
of diabetes among adults over 18 years of 
age has risen from 4.7% in 1980 to 8.5% in 
2014(3). According to reports, the overall 
prevalence of diabetes in the US was 8.5% in 
2012 (4) and it was about 9.10% in Iran in 
2011(5). 

Several studies have shown that glycemic 
control reduces complications of diabetes, 
including lower limb amputation (6). 
Therefore, to control diabetes and prevent its 
complications, it is necessary to control and 
keep the blood glucose within the normal 
range (7). To this end, self-care behaviors 
are an integral aspect of comprehensive 
care for patients with type 2 diabetes, 
including exercise, diet, blood sugar testing, 
feet care, and adherence to the protocol of 
oral medications (8). Therefore, self-care 
behaviors education is a critical element 
for improving self-care among diabetic 
patients (9). According to the definition 
offered by Orem, “Self-care is a learned 
regulatory function in humans which is 
based on individuals’ ability to take care of 
themselves” (10). In other words, self-care 
behaviors are a person’s adaptation to life 
events which results in the promotion of 
health and independent status (11). 

Previous studies have recommended 
using behavior change theories and models 
to create positive changes in health-related 
behaviors. The Theory of Reasoned Action 
(TRA) is one of those theories applied 
frequently as a framework for educational 
interventions. This theory focuses on the 
individual and inter-personal factors, such 
as attitudes, subjective norms and the 
way they influence behavioral intentions 
and, in turn, behaviors (12). According to 
the TRA, the most important factor that 
determines the behavior of the person is the 
behavioral intention (13). Since behaviors 
are not entirely voluntary and usually are 
affected by the people’s understanding 
of their ability to behave (self-efficacy), 
the TRA cannot be sufficient to examine 

the relationship between health beliefs. 
To this end, researchers used self-efficacy 
along with other structures of the TRA and 
named it the “Extended Theory of Reasoned 
Action” (ETRA). Studies have shown that 
the TRA, along with self-efficacy, can be 
valuable in predicting health promoting 
behavioral including oral health (14). 

Therefore, considering different studies 
in the field of education and the importance 
of self-care, the present study has been 
conducted to examine the determinants of 
self-care behaviors in type 2 diabetic patients 
in Tabriz city, Iran, utilizing the ETRA 
theory. Identifying self-care behaviors 
influential factors in such studies may be 
useful in developing interventional efforts 
aiming at self-care behaviors promotion 
among type 2 diabetic patients.

Methods 

Sampling and participants
This cross-sectional study was counducted 

from February to March 2017 among 
patients with type 2 diabetes referring to 
the Health Centers of Tabriz City, East 
Azerbaijan province, Iran. Drawing upon 
the previous body of research in similar 
cases (12), assuming a I type error (α error 
probability) = 0.05 and power (1-α error 
probability) = 0.70, and effect size d= 0.35, 
the sample size calculated by G*Power 
software resulted equal to 200 participants. 
The sampling method was as follows: 
Electronic health records entitled SIB -an 
abbreviation for the Persian equivalent of 
”integrated health system’ - exist for all 
Iranian citizens within the SIB system, so 
from the central server we could extract all 
the cases of type 2 diabetes followed by the 
Health Centers of the outskirts of Tabriz city, 
which finally resulted about 6,000: from 
them we randomly selected 200 patients 
who responded to the inclusion (being > 30 
years of age and having suffered from type 
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2 diabetes for more than the last five years, 
regardless of the level of control or the 
incidence of complications) and exclusion 
(pregnancy, being affected by severe and 
persistent mental health disorders and not 
having the primary responsibility for caring 
for the disease by themselves) criteria. The 
sampling was performed through the Excel 
software with the “=RANDBETWEEN 
(1,6000)”. Finally, the 200 selected were 
invited to take part in the study.

Data were collected from the participant 
through interviews performed by trained 
research assistants. The interviews took 
place in the consulting room of the Health 
Centers over a period of twelve months. 
Each interview lasted 15 to 25 minutes. 
Before completing the questionnaires, the 
study objectives were explained to the 
patients and an informed consent form was 
completed by them. 

Data collection 
To assess the ETRA structures we used a 

valid and reliable ETRA-based questionnaire. 
This instrument was developed by Didarloo 
et al. (15). The questionnaire was developed 
in Persian by those aiming to assess the 
ETRA-based cognitive constructs related 
to self-care behaviors among women with 
type 2 diabetes in Khoy City, Iran. In 
their study, Cronbach’s Alpha coefficient 
of knowledge, subjective norms, attitude, 
behavioral intention, and self-efficacy 
variables resulted: 0.77, 0.83, 0.85, 0.95 and 
0.92, respectively. 

The demographic data form included six 
items and was developed by researchers to 
obtain data related to the participants’ age, 
gender, educational level, marital status, 
occupation and co-morbidities.

The ETRA Questionnaire included four 
constructs: Attitude (4 items), Subjective 
norms (4 items), Self-efficacy (4 items) 
and Behavioral intention (2 items). For all 
four constructs, the items were rated on a 
5-point Likert-type scale ranging from 1 to 

5 (1 = complete disagreement through 5 = 
full agreement). The higher the scores, the 
more attitude, subjective norms, self-efficacy 
and behavioral intention toward conducting 
self-care behaviors were present.

To assess self-care behaviors (such 
as observing the diet, physical exercise, 
regularly consuming diabetic medications, 
self-monitoring of blood glucose) we used 
the summary scale of diabetes self-care 
behaviors measure by Tolbert et al., which 
had been validated and whose reliability was 
verified by Didarloo et al., in Iran (15).

The study protocol was reviewed and 
approved by the Ethics Committee of Tabriz 
University of Medical Sciences. Written 
consent was obtained from all patients before 
enrollment.

Data analysis
Central indices were reported with mean 

(and Standard Deviation) or median inter-
quartile range (IQR). Normal distribution 
of continuous variables was measured 
by the Shapiro-Wilk test. Furthermore, if 
the p-value was greater than the chosen alpha 
level, then the null hypothesis that the data 
came from a normally distributed population 
could not be rejected. Differences between 
groups were calculated by independent t-test 
or Mann-Whithney test. Chi-square test was 
used to compare the differences between the 
qualitative variables between groups. The 
relationship between quantitative variables 
was checked using the Pearson correlation 
coefficient (random distribution of data 
and simultaneously two variables have a 
normal distribution), and abnormal or ranked 
quantitative variables were assessed through 
the use of the Spearman test. A one way 
ANOVA was used to compare two means 
from two independent (unrelated) groups 
using the F-distribution. Kruskal-Wallis 
test was used to determine the association 
between scored self-care behaviorsand 
categorized variables. The null hypothesis 
for the test is that the two means are equal. 
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AMOS provides, and statistical significance 
was considered at the p-value< 0.05 level or 
confidence interval that did not include zero 
hypotheses.

Results

A total of 200 people agreed to participate 
in the study. The demographic characteristics 
of the subjects, as well as their associations 
with self-care behaviors, are shown in Table 
1. The mean age of people was 56.85 (sd 
9.94), and the majority was in the range of 
50 to 59 years old. No significant difference 
was observed between demographic 
characteristics and self-care behavior (p-value 
>0.05). In terms of education level, 20% of 

The normal-model based ANOVA analysis 
assumes the independence, normality, and 
homogeneity of variances of the residuals.

The Structural Equation Modeling (SEM) 
was used to address the specific aims of 
the study, as reflected in the ETRA model. 
Specifically, a full model was fitted on the 
ETRA to show the relationship among 
constructs, adjusting for control variables. 
Based on the bootstrap estimates for the 
direct relationships such as indirect effects 
and total effects. In general terms, an indirect 
effect can be computed as the product of the 
model coefficients accompanying the paths 
connecting latent construct.

All analyses were performed by using 
SPSS 21 (SPSS Inc., Chicago, USA) and 
among all of the model fit indices that 

Table 1 - Demographic characteristics and their associations with self-care behaviors among the study participants

Variables
Subgroups Frequency (%) self-care behaviors

Mean (SD)
p-value

Age groups ** 30-39 12 (6.0) 46.25 (7.72) 0.716

40-49 31 (15.5) 45.00 (6.81)

50-59 73 (36.5) 45.60 (7.70)

60-69 66 (33.0) 44.77 (7.49)

70 ≤ 18 (9.0) 47.44 (7.24)

Gender * Female 108 (54.0) 45.64 (8.16) 0.669

Male 92 (46.0) 45.19 (8.16)

Education level ** Illiterate 50 (25.0) 46.36 (6.77) 0.058

Elementary 40 (20.0) 6.36 (1.00)

Junior high school 22 (11.0) 6.65 (1.41)

High school 23 (11.5) 10.75 (2.24)

Diploma and associate diploma 48 (24.0) 7.08 (1.02)

Bachelor’s degree and higher 17 (8.5) 6.81 (1.65)

Marital status * Married 171 (85.5) 44.31 (7.14) 0.377

Single 29 (14.5) 45.63 (7.48)

Co-morbidity * Yes 119 (59.5) 45.84 (7.49) 0.357

No 81 (40.5) 44.85 (7.34)

Occupation ** Self-employed 41 (20.5) 45.56 (8.28) 0.286

Employee 19 (9.5) 43.36 (5.40)

Retired 43 (21.5) 44.30 (8.58)

Housewife 97 (48.5) 46.29 (8.77)

* p-value based on independentt-test 
** p-value based on one-way ANOVA
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Figure 1 -  Self-Care Behaviors Predictors in Type 2 Diabetic Patients  based on the Extended Theory of Reasoned 
Action (ETRA)

the subjects had completed elementary 
school. Fifty-four percent of the participants 
were female, 85.5% were married and the 
majority of them (59.5%) had underlying 
comorbidities associated with diabetes. Fifty-
one percent of the subjects were employed. 
The average time of the duration of their 
disease was 9.37 (sd 6.96) years.

Table 2 displays the bivariate correlations 
between ETRA constructs and self-care 
behaviors. Using Pearson correlation 
coefficient test, statistically significant 
positive correlations were found between all 
the ETRA constructs and self-care behaviors 
(p-value <0.05) except Subjective Norms 
(p-value >0.05). The behavioral intention 

Table 2 - Bivariate correlations of the ETRA structures and Self-Care Behaviors

Variables 1 2 3 4 5

1= Attitude r* 1

p- value 1

2= Subjective norms r 0.233 ** 1

p- value 0.001 1

3= Self-efficacy r 0.440** 0.235** 1

p- value 0.001 0.001 1

4 = Behavioral intention r 0.531** 0.226** 0.679** 1

p- value 0.001 0.001 0.001 1

5= Self-care behaviors r 0.380** 0.078 0.476** 0.576** 1

p- value 0.001 0.270 0.001 0.001 1

r: Pearson Correlation Coefficient
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(r = 0.576) had a higher correlation with 
self-care behaviors than the self-efficacy (r 
= 0.476).

SEM findings displayed that of the 
exogenous structures which existed in the 
model, only Self-efficacy had significant 
association with self-care behaviors 
(p-value=0.001). The attitude and Self-
efficacy structures have a significant 
association with Behavioral intention at both 
the proposed model (p-value<0.001).

Since the standard regression coefficients 
are not dependent on the measurement scale, 
they can be compared. The goodness of fit of 
the final model was estimated as CMIN/DF= 
2.20, RMSEA= 0.078, CFI= 0.912, GFI= 
0.771. The R2 squared coefficient of multiple 
correlations for the behavioral intention (i.e. 
mediator variable) and self-care behaviors 
(i.e. dependent variable) was 0.70 and 0.30, 
respectively. So that 70% of the variation of 
behavioral intention and 30% of self-care 
behaviors are explained by the final model. 
The regression coefficient of self-efficacy 
and self-care behaviors, by keeping other 
parameters constant, was estimated to be 
0.52 (p-value= 0.001) (Figure1).

As it can be seen in Table 3, according 
to the results of the mediating model, the 
effect of attitudes and subjective norms on 
Self-care behaviors in total effect model is 
not significant. Thus they are not mediated 
by behavioral intention. The Self-efficacy 
was significant in total effect. In the final 
model, after examining the mediating 
variable i.e. behavioral intention and using 

the indirect model, again the Self-efficacy 
dimension had a direct association with 
self-care behavioral increasing (p-value= 
0.030) (Table 3).

Discussion

Self-care program for patients with 
diabetes is a key element of the care plan 
(16). According to the findings of this study, 
Self-efficacy was the strongest predictor 
of behavioral intention and Self-care 
behaviors. This finding is similar to those 
found by Sarbazi et al. (14), who reported 
that Self-efficacy was one of the strongest 
predictors of physical activity behaviors 
among diabetic patients. As well as, in 
another study, it has been indicated that 
the Self-efficacy is effective in enhancing 
the Self-care and improving the quality of 
life in the senior people with hypertension 
(17). Karimi et al. (2018), also, represented 
that patients with greater Self-care scores 
had better Self-efficacy, social support, 
and positive attitude toward Self-care (18). 
These findings show that self-efficacy has 
an important role in adhering to self-care 
behaviors (19). Therefore, considering 
the promotion of self-efficacy as essential 
dimensions of empowerment, it is vital for 
changing the behavior of diabetic patients 
and adopting self-care behaviors. In order 
to facilitate the problem-solving process 
between diabetic patients and to increase 
self-efficacy in these chronic patients, 

Table 3 - The results of the Independent Variables on the Self-care Behavioral via Intermediate Variable (i.e. Intention 
to behavior)

Independent variable Total effect Indirect effect Mediation effect Results 

Self efficacy 8.69 (0.001) 0.517  (0.200) 6.42 (0.012) Direct effect

Attitude 2.86 (0.096) - 0.183 (0.141) 1.31  (0.513) No effect

Subjective norms - 0.52 (0.341) 0.010  (0.606) -0.51  (0.348) No effect

Dependent variable: Self-care behaviors
Mediator variable:Behavioral intention
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focusing on any of the various aspects of 
the self-care behaviors is required. The 
differences in self-care practices could be 
due to the easier access to health-related 
activities and the higher proportions of 
the literate population in the present study 
setting. The self-efficacy directly affects 
the self-care behaviors. The behavioral 
intention is under the influence of an 
individual’s self-efficacy, which includes 
the person’s beliefs in his /her ability to 
organize the activities and successfully 
conduct the desired behavior to get the 
intended result in the particular condition. 
The more these beliefs and faiths, the easier 
they are to carry out health behaviors.

Among all ETRA constructs, attitude 
played the most significant role in the 
prediction of intention. This finding is 
consistent with previous studies (20, 
21). Didarloo et al. in 2011 also found 
that attitude had the most significant 
impact on intention (15). As well as, in 
another study, Polly et al. in 1992 found 
a significant association between health 
beliefs and self-care of diabetic patients 
(22). These findings reflected an intuition 
that without positive views on the behavior 
and its potential outcomes, it is difficult 
for diabetic patients to engage in self-
care behaviors. Thus, it is suggested that 
in the goal of promoting diabetic patients 
intention/behavior in self-care, emphasis 
should be put on strategies which reinforce 
patients who have a more positive attitude, 
and - on the other hand - change those with 
a negative one.

In the study, subjective norms were not a 
significant predictor of the self-care behaviors 
and behavioral intention. This finding was in 
line with the results of studies conducted by 
Plotnikoff et al. in 2010 (23) and Sarbazi et 
al. in 2019 (14). However, studies carried so 
far emphasize that the social support plays 
a key role in promoting health, reduces the 
susceptibility to disease, and facilitates the 
improvement of the disease (24).

Conclusion 

According to the findings of the current 
study, it was found that ETRA was a useful 
model in predicting cognitive determinants 
of the self-care behaviors among diabetic 
patients. As well as, our results show that 
educational materials which target self-
efficacy may be particularly effective. Thus, 
health care providers should pay great 
attention on self-efficacy while designing 
educational interventions destined for 
diabetic patients.

Limitations: Cross-sectional studies are not suitable for 
describing causal relationships due to lack of temporality 
(from the Bradford Hill criteria). In the present study, 
there is a probability of selection bias due to selecting 
cases from the diabetes clinic. Findings could also differ 
based on which phase of their illness participants were 
recruited.
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Riassunto

Comportamenti di auto-cura da parte di pazienti 
diabetici di tipo 2 nella campagna di Tabriz, Iran: ap-
plicazione della teoria estesa dell’azione ragionata

Premessa. Il diabete è una malattia cronica che ri-
chiede a chi ne è affetto una serie quotidiana di decisioni 
auto-gestite e l’esecuzione di attività di cura complesse. 
Lo scopo della presente indagine è quella di esplorare i 
determinanti dei fattori di auto-cura nei diabetici di tipo 
2 usando la teoria estesa dell’azione ragionata.

Tipo di studio. Trasversale
Materiali e metodi. L’indagine è stata condotta su 200 

diabetici di tipo 2. Per misurare i loro comportamenti di 
auto-cura è stato utilizzato un questionario basato sulla 
teoria estesa dell’azione ragionata, includente cono-
scenza, regole soggettive, attitudine al comportamento, 
intenzioni di comportamento ed auto-efficacia. E’ stato 
applicato il modello dell’equazione strutturale globale 
per identificare i determinanti strutturali delle intenzioni 
di comportamento ed, infine, i comportamenti di auto-
cura sono stati stimati a partire dalle attitudini, dalle 
norme soggettive e dall’auto-efficacia.

Risultati. L’attitudine ai comportamenti di auto-cura è 
risultata un predittore statisticamente significativo delle 
intenzioni comportamentali (peso della regressione stan-
dardizzata = 0.322, p<0.001), così come l’auto-efficacia 
(peso della regessione standardizzata = 0.625, p<0.001). 
Inoltre, delle variabili della teoria estesa dell’azione 
ragionata, solo l’auto-efficacia è apparsa come un pre-
dittore statisticamente significativo dei comportamenti 
di auto-cura (peso della regressione standardizzata = 
0.482; p=0.001).

Conclusioni. Sulla base dei nostri risultati, l’auto-ef-
ficacia è risultata in grado di migliorare i comportamenti 
sanitari dei diabetici di tipo 2. Pertanto, i responsabili 
dei trattamenti sanitari dovrebbero considerare l’auto-
efficacia come un fattore fondamentale nell’impostazione 
di interventi educativi volti a migliorare le capacità di 
auto-cura nei diabetici di tipo 2 che vivono in zone 
rurali.

References

1. Hosseini M, Kelishadi R, Baikpour M, et al. 
Age-period-cohort analysis of obesity and 
overweight in Iranian children and adolescents. 
Int J Endocrinol Metab 2017; 15(4):  e13561. 
doi:10.5812/ijem.13561

2. Arzati MM, Honarvar NM, Saedisomeolia A, et 
al. The effects of ginger on fasting blood sugar, 
hemoglobin A1c, and lipid profiles in patients 

with type 2 diabetes. Int J Endocrinol Metab 
2017; 15(4): e57927. doi: 10.5812/ijem.57927

3. World Health Organization (WHO). Diabetes, 
Available on: https://www.who.int/health-topics/
diabetes# [Last accessed: 2019, July 23]. 

4. Lantion-Ang LC. Epidemiology of diabetes mel-
litus in Western pacific region: focus on Philippi-
nes. Diabetes Res Clin Pract 2000; 50: S29-S34. 
doi.org/10.1016/S0168-8227(00)00176-5.

5. Wild S, Roglic G, Green A, Sicree R, King H. 
Global prevalence of diabetes: estimates for the 
year 2000 and projections for 2030. Diabetes 
Care 2004; 27(5): 1047-53. doi.org/10.2337/
diacare.27.5.1047

6. Lim S, Kim D-J, Jeong I-K, et al. A nationwide 
survey about the current status of glycemic 
control and complications in diabetic patients 
in 2006-The committee of the Korean diabetes 
association on the epidemiology of diabetes 
mellitus. Korean Diabetes J 2009; 33(1): 48-57. 
doi.org/10.4093/kdj.2009.33.1.48

7. Ko S-H, Kim S-R, Kim D-J, et al. Clinical 
practice guidelines for type 2 diabetes in Ko-
rea. Diabetes Metab J 2011; 35(5): 431-6. doi.
org/10.4093/dmj.2011.35.5.431

8. Intensive blood-glucose control with sulpho-
nylureas or insulin compared with conventional 
treatment and risk of complications in patients 
with type 2 diabetes (UKPDS 33). Lancet 1998; 
352(9131): 837-53. doi.org/10.1016/S0140-
6736(98)07019-6

9. Walker RJ, Gebregziabher M, Martin-Harris 
B, Egede LE. Understanding the influence of 
psychological and socioeconomic factors on 
diabetes self-care using structured equation 
modeling. Patient Educ Couns 2015; 98(1): 34-
40.doi: 10.1016/j.pec.2014.10.002

10. Zareipour M, Khazir Z, Valizadeh R, Mahmo-
odi H, Ghelichi Ghojogh M. The association 
between spiritual health and blood sugar control 
in elderly patients with type 2 diabetes. Elder 
Health J 2016; 2(2): 67-72.

11. Babazadeh T, Dianatinasab M, Daemi A, Nikba-
kht HA, Moradi F, Ghaffari-Fam S. Association 
of self-care behaviors and quality of life among 
patients with type 2 diabetes mellitus: Chaldoran 
County, Iran. Diabetes Metab J 2017; 41(6): 
449-56. doi.org/10.4093/dmj.2017.41.6.449 

12. Glanz K, Rimer BK, Viswanath K, eds. Health 
behavior and health education: theory, research, 
and practice. John Wiley & Sons, 2008.

13. Marks R, Allegrante JP. A review and synthesis 



262 T. Babazadeh et al.

of research evidence for self-efficacy-enhancing 
interventions for reducing chronic disability: 
implications for health education practice (part 
II). Health Promot Pract 2005; 6(2): 148-56. doi.
org/10.1177/1524839904266792

14. Sarbazi E, Moradi F, Ghaffari-Fam S, Mirzaeian 
K, Babazadeh T. Cognitive predictors of physical 
activity behaviors among rural patients with type 
2 diabetes: applicability of the Extended Theo-
ry of Reasoned Action (ETRA). J Multidiscip 
Healthc 2019; 12: 4 29. https://doi.org/10.2147/
JMDH.S198964

15. Didarloo A, Shojaeizadeh D, Ardebili HE, 
Niknami S, Hajizadeh E, Alizadeh M. Factors 
influencing physical activity behavior among 
iranian women with type 2 diabetes using the 
extended theory of reasoned action. Diabetes 
Metab J 2011; 35(5): 513-22. doi.org/10.4093/
dmj.2011.35.5.513 

16. Joo EY, Lee JE, Kang HS, et al. Frequency of 
Self-Monitoring of Blood Glucose during the 
School Day Is Associated with the Optimal 
Glycemic Control among Korean Adolescents 
with Type 1 Diabetes. Diabetes Metab J 2018; 
42(6): 480-7. doi.org/10.4093/dmj.2018.0018 

17. Mohammadi H, Valiee S, Nouri B, Falahi A, Ze-
hni K. The Effect of Self-Care Education through 
Social Networks on the Patients’ Quality of Life 
with Type 1 Diabetes in Sanandaj City, Iran. 
Creat Educ 2018; 9(02): 322-32. doi:10.4236/
ce.2018.92022

18. Karimy M, Koohestani HR, Araban M. The 
association between attitude, self-efficacy, and 
social support and adherence to diabetes self-
care behavior. Diabetol Metab Syndr 2018; 
10(1): 86. doi.org/10.1186/s13098-018-0386-6

19. Mohebi S, Parham M, Sharifirad G, Gharlipour 
Z, Mohammadbeigi A, Rajati F. Relationship 
between perceived social support and self-
care behavior in type 2 diabetics: A cross-
sectional study. J Educ Health Promot 2018; 7. 
doi:10.4103/jehp.jehp_73_17

20. Didarloo A, Shojaeizadeh D, Gharaaghaji Asl 
R, Habibzadeh H, Niknami Sh, Pourali R. Pre-
diction of self-management behavior among 
Iranian women with type 2 diabetes: application 
of the theory of reasoned action along with self-
efficacy (etra). Iran Red Crescent Med J 2012; 
14(2): 86-95. PMID: 22737561

21. Dehghan H, Charkazi A, Kouchaki GM, et al. 
General self-efficacy and diabetes management 
self-efficacy of diabetic patients referred to dia-
betes clinic of Aq Qala, North of Iran. J Diabetes 
Metab Disord 2017; 16(1): 8. doi.org/10.1186/
s40200-016-0285-z

22. Faraji Gavgani L, Sarbakhsh P, Jafarabadi MA, 
Shamshirgaran SM, Jahangiry L. Identifying 
Factors Associated with Functional Limitation 
Among Diabetic Patients in Northwest of Iran: 
Application of the Generalized Additive Model. 
Int J Endocrinol Metab 2018;16(2): e12757. 
doi:10.5812/ijem.12757.

23. Plotnikoff RC, Lippke S, Courneya K, Birkett 
N, Sigal R. Physical activity and diabetes: an 
application of the theory of planned behaviour 
to explain physical activity for Type 1 and 
Type 2 diabetes in an adult population sam-
ple. Psychol Health 2010; 25(1): 7-23. doi: 
10.1080/08870440802160984

24. Fishman T. The 90-Second Intervention: a pa-
tient compliance mediated technique to improve 
and control hypertension. Public Health Rep 
1995; 110(2): 173-8. PMID:7630994

*Corresponding authors: Towhid Babazadeh, Endocrine Research Center, Tabriz University of Medical Sciences, 
Tabriz, Iran
e-mail: towhid.babazadeh@gmal.com
**Main Corresponding authors: Saber Ghaffari-fam, School of Nursing of Miandoab City, Urmia University of Medi-
cal Sciences, Urmia, Iran
e-mail: ghaffari.s68@gmail.com 


