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Abstract 

Background:  Managing type 2 diabetes (T2D) is assumed to be heavily dependent on patients’ active participation 
in their own self-care behaviors including prescribed diets.

Objectives:  The purpose of the present study was to investigate the effectiveness of educational intervention based 
on psychological factors on nutritional behaviors as well as levels of fasting blood sugar (FBS) and glycated hemo-
globin (HbA1c) in patients with T2D referring to diabetes clinics and healthcare centers in the city of Izeh, Iran.

Methods:  A total number of 145 patients were recruited in this clinical trial and then randomly assigned to two 
groups of intervention (n = 73 individuals) and control (n = 72 individuals). After that, a researcher-made multi-
part questionnaire including a demographic characteristics information form, a nutritional perceptions and beliefs 
questionnaire; a scale measuring fears, concerns, and discomforts associated with diabetic diet, as well as the valid 
and reliable Perceived Dietary Adherence Questionnaire were used to collect the required data before and 3 months 
after the completion of the educational intervention. To this end, the patients in the intervention group attended an 
educational program for eight sessions but the individuals in the control group only received routine services. Data 
analysis was also conducted using the SPSS Statistics (Version 18) and via descriptive and inferential statistics.

Results:  The findings revealed that the mean scores of the sub-groups of nutritional perceptions and beliefs (but 
not exaggerated ones) in the patients assigned to the intervention group were significantly higher than those in the 
control group after 3 months (p = 0.001). As well, the mean scores of the sub-groups of fears, concerns, and discom-
forts in patients as well as exaggerated beliefs witnessed a significant decrease in the intervention group compared 
to those in the control group (p = 0.001) 3 months after the educational intervention. Furthermore, the mean scores 
of adherence to a healthy diet in the intervention group had significantly increased compared to those in the control 
group. There was correspondingly a significant descending trend in the average levels of fasting blood sugar (FBS) 
and glycated hemoglobin (HbA1c) in the intervention group compared to those obtained in the control group 
(p = 0.001).

Conclusion:  The results of this study shed light on the importance of the effectiveness of psychological factors on 
achieving health outcomes in patients with type 2 diabetes (T2D). Moreover, a new combination of diet-related psy-
chological factors in patients with diabetes was introduced in the present study.
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Background
According to a report released by the World Health 
Organization (WHO), 422 million adults in the world 
were affected with diabetes in 2014 [1], mostly type 2 
diabetes (T2D) [1].

According to the International Diabetes Federation’s 
Diabetes Atlas, 415 million people worldwide, or one 
in 11 adults, were also suffering from diabetes in 2015 
[2], and this figure is expected to reach 592 million 
by 2035 [3] wherein most patients will have T2D [1, 
2]. Although the incidence of T2D varies according to 
the geographical area, over 80% of these patients are 
living in low- and middle-income countries [4]. How-
ever, the prevalence rate of T2D is estimated by 8.6% 
in Iran [5].

The management of T2D can be heavily depend-
ent on patients’ active participation in their own 
self-care behaviors including prescribed diets [6–9]. 
In this respect, adherence to a healthy diet has been 
recognized as the first step [10, 11] and the most 
complicated dimension of diabetes management [12] 
which can consequently lead to stable improvement 
in the levels of glycated hemoglobin (HbA1c) [13] 
and control of blood sugar in patients [14, 15]. In 
spite of much progress within diabetes management, 
non-adherence to prescribed treatments including 
dietary recommendations, is taken into account as 
a major barrier to the control of blood sugar levels 
in various countries [16–18] which can even expose 
patients to risks of seriously chronic complications 
and early death [18–20]. According to the related lit-
erature, low adherence to prescribed diets has been 
constantly reported in patients with T2D [12, 21, 22]. 
Studies have similarly concluded that patients’ adher-
ence to a healthy diet can be influenced by numer-
ous factors including psychological ones [23, 24]. One 
of the cited factors in this respect has been associ-
ated with patients’ nutritional perceptions and beliefs 
playing an important role in determining and chang-
ing behaviors in patients with diabetes [25]. There-
fore, the results of the relevant investigations have 
suggested a relationship between attitudes towards 
diabetes and dietary adherence [26]. Although such 
studies have less examined fears, concerns, and dis-
comforts associated with dietary adherence in dia-
betic patients, there is the possibility that the given 
factors have an effect on patients’ adherence. So, this 
study was conducted to determine the effectiveness 
of educational intervention on (a) psychological fac-
tors related to dietary adherence and (b) nutritional 
behaviors as well as levels of fasting blood sugar 
(FBS) and HbA1c in patients with T2D residing in the 
city of Izeh, Iran.

Methods
Study design
The present study was fulfilled as a randomized con-
trolled clinical trial from November to April 2017. 
Using a pretest–posttest design, this investigation was 
to determine the effectiveness of educational inter-
vention based on psychological factors on adherence 
to a healthy diet as well as levels of FBS and HbA1c in 
patients with T2D.

Sampling
The study population was comprised of patients with 
T2D referring to diabetes clinics and healthcare centers 
in the city of Izeh. Using the 2(z1+z2)

2σ 2

d2
 formula as well 

as taking 0.95 confidence levels, 0.80 test power, and 10% 
sample loss into account; the final sample size for each 
group was calculated by at least 70 individuals and a total 
number of 140 patients. Since most of the patients with-
drew from the study after it was started, a total number 
of 202 patients were included but 57 people out of them 
were excluded for various reasons (lack of meeting the 
inclusion criteria, unwillingness to cooperate, refusal to 
do the tests, and returns of incomplete questionnaires). 
Thus, 145 patients were ultimately recruited in the study. 
Sampling was also preformed systematically via the 
records of diabetic patients. These individuals were also 
randomly divided into two groups: intervention (73 indi-
viduals) and control (72 individuals) based on random 
number table and selection through drawing (firstly, the 
list of the individuals’ names was provided; after that, 
each person was assigned to one of the groups via draw-
ing) (Fig. 1).

The inclusion criteria in this study were the diagnosis 
of the disease at least 3 months prior to the onset of the 
study, informed consent to participate in the research, 
lack of other chronic diseases such as cancer and so on, 
having active records in the diabetes clinics or health-
care centers, as well as no participation in similar classes 
offered by healthcare centers. The exclusion criteria also 
included returns of incomplete questionnaires or refusal 
to complete them, no participation in educational ses-
sions (less than 50% of sessions), and reluctance to have 
their blood sugar and HbA1c levels tested.

Although a heterogeneous group (different ethnic 
groups, age, gender, marital status, levels of education, 
and socio-economic status) of patients with T2D was to 
be studied, most patients with T2D were elderly people 
in the region under study. Given that most of older adults 
are illiterate in Iran, more illiterate patients were chosen 
as samples. However, in order to enhance their training, 
tangible educational methods (such as lectures, ques-
tions and answers, patient’s successful experiences, Plate 
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Method, role-plays) were used that did not require a high 
level of literacy.

Research tools
The data were collected through a four-part question-
naire and via interviews.

1)	 The first part included a form containing 13 items 
related to demographic characteristics information 
such as age, gender, family history of disease, weight, 
and the like.

2)	 The second part of the questionnaire was a 
researcher-made one evaluating nutritional per-
ceptions and beliefs developed based on a qualita-
tive study with 40 items and 7 dimensions includ-
ing expected outcomes (12 items), beliefs in the 
effect of some food stuff on decreasing blood sugar 
(3 items), beliefs related to the consumption rate 
of some food stuff (2 items), beliefs about healthy 
food stuff (4 items), exaggerated beliefs (8 items), 
spiritual beliefs (4 items), as well as self-efficacy (7 
items). The respondents could also show their agree-
ment with the items using a 4-point Likert-type scale 
(totally disagree 1, disagree 2, agree 3, totally agree 4). 
Moreover, the quantitative face validity and content 
validity of the initial questionnaire were measured 
through asking opinions of 11 experts in different 

fields. The content validity index (CVI) and the con-
tent validity ratio (CVR) of the questionnaire were 
correspondingly reported by 0.91 and 0.79; respec-
tively. In addition, test–retest method with a 3-week 
interval was used on 30 patients with diabetes to 
determine the reliability of the research tool; thereby 
the reliability coefficient of the questionnaire was 
obtained by 0.94.

3)	 The third part of the questionnaire was related to a 
researcher-made one evaluating fears, concerns, and 
discomforts about nutritional diet in diabetic patients 
designed based on a qualitative study. This question-
naire was comprised of 11 items and 4 dimensions 
including concerns caused by economic difficulties (2 
items), fears and concerns associated with complica-
tions of adherence to diabetic diet (2 items), concerns 
resulting from feeling like a burden and inattention 
by family members (2 items), as well as discomforts 
brought about by life-changing miseries (2 items). 
The CVI and the CVR of the questionnaire were also 
reported by 0.90 and 0.84; respectively. The reliability 
coefficient of the questionnaire was then calculated 
by 0.91. As well, scores from 1 to 4 were considered 
(totally disagree 1, disagree 2, agree 3, totally agree 4) 
for the questionnaire items based on a 4-point Lik-
ert-type scale.

Assessment for eligibility (n=202, 
97 males, 105 female) 

Excluded (n=57) 
Not meeting inclusion criteria (n =25) 
Declined to participate (n =11) 
Non-participation in measurements of FBS and HbA1C 
(n=17) 
Partially completed questionnaires (n=4)

Random allocation (n=145, 46 
males, 99 female)

Allocated to intervention (n=73) 
Received intervention 

Allocated to control (n=72)  
Received routine care (no intervention) 

Analyzed at a 3-month follow-up (n=72)Analyzed at a 3-month follow-up (n=73) 

Enrollment 

Allocation 

Analysis 

Fig. 1  Flow diagram of the participants
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4)	 The fourth part of the questionnaire was Perceived 
Dietary Adherence Questionnaire (PDAQ) focused 
on proper dietary adherence whose validity and reli-
ability had been examined by Asaad et al. [27] in the 
Canadian population in 2015. The given question-
naire included 9 items based on the Canadian Dia-
betes Association’s Clinical Nutrition Guidelines 
designed and extracted from Canada’s Food Guide. 
This questionnaire was translated into Persian by two 
individuals good at English and then it was retrans-
lated into English by a third person. After adapting it 
with the original questionnaire and fixing the prob-
lems, the final version was translated once again into 
English. The items of the PDAQ were based on an 
8-point Likert-type scale from 0 to 8. The CVI and 
the CVR of the questionnaire were also reported by 
0.78 and 0.88; respectively. The reliability coefficient 
of the questionnaire was obtained by 0.74 via test–
retest method and with the participation of 30 dia-
betic patients.

Research procedure
Random assignment of the patients was done using ran-
dom number table. It should be noted that a statistics 
consultant who was not involved in the recruitment of 
participants conducted the given randomization.

The questionnaires were completed by the research-
ers or interviewers through interviews or by the par-
ticipants themselves. Moreover, measurements related 
to height and weight were performed and recorded 
in the questionnaire. After that, FBS and HbA1c tests 
were conducted for patients free of charge by a labora-
tory and the test values were recorded in the question-
naire. After collecting and analyzing the pretest data, 
the educational intervention program was designed and 
implemented. Following the fulfillment of the interven-
tion, the researchers tried to be in contact with the par-
ticipants by telephone for 2 months to respond to their 
questions and to fix their problems. Three months after 
the intervention, the questionnaires were recompleted 
by both control and intervention groups and then the 
measurements related to height, weight, FBS and HbA1c 
levels were carried out. In order to prevent patients’ 
withdrawal from the study, the tests were performed free 
of charge.

Interventions
The educational sessions were held in the meeting hall 
of the healthcare center in the city of Izeh. It should be 
noted that the educational intervention was designed 
and implemented based on psychological factors (per-
ceptions, beliefs, fears, concerns, and discomforts 
towards diabetic diet) because the given factors had 

been identified as important determinants of nutritional 
behaviors in diabetic patients in the initial and qualitative 
phases of this study. The educational intervention was 
also administered by a team of internal specialists, dieti-
tians, diabetes experts, a psychologist, as well as a reli-
gious expert. To this end, the intervention group received 
the required education within 8 one-hour sessions and in 
groups of 23–24 individuals.

The content and strategies used in these 8 educational 
sessions were as follows:

Session one the educational sessions started by pro-
viding patients with proper information focused on 
identifying healthy food stuff and amount of energy 
released after using per gram of carbohydrates, fats, 
and proteins to improve their beliefs about health 
as well as the quantitative features of a diabetic diet. 
Since individuals could learn new behaviors based on 
the observation of their results as well as the repeti-
tion of the ones by a third person or a role model, the 
strategy of social comparison and outcome feedback 
was also used to enhance the expected outcomes in 
this study. Sessions two and three to increase self-effi-
cacy, the researchers focused on patients’ successful 
experiences (vicarious experiences), verbal persua-
sion by patients’ families and other patients, improve-
ment of skills contributing to patients’ adherence to a 
healthy diet (Plate Method), as well as skills of saying 
“no”, leaving tempting situations in parties, and offers 
of unhealthy foods by those around. Since depression 
could be considered as one of the barriers to the abil-
ity of patients to demonstrate their behaviors; com-
munication skills training, heart-to-heart chit-chats, 
reduction of negative emotions, correction of men-
tal errors, as well as replacement of positive thoughts 
were also used to improve it. Session four training for 
the replacement of irrational thinking with logical 
one (such as teaching not to use emphatic words like 
“never” in choosing food stuff ) was similarly employed 
to adjust the exaggerated beliefs. Session five teaching 
religious laws on the necessity of attention to health 
and self-care activities was also performed in coopera-
tion with religious experts to moderate patients’ spirit-
ual beliefs. Session six the patients received counseling 
in the domains of family economic management to 
address concerns about their problems in this domain. 
Furthermore, skills training in terms of preparing 
healthy and low-cost foods were underscored with 
the help of a dietitian. Session seven successful experi-
ences of the patients in controlling the complications 
of the disease (vicarious experiences) were also used to 
reduce fears and concerns regarding the complications 
of a diabetic diet. In order to cope with the concerns 
caused by life-changing miseries, patients became 
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familiar with the philosophy of life and death in this 
world and received training focused on coping and 
performance skills against grief and unhappiness. Ses-
sion eight feedback of family support from patients was 
also employed to lessen the concerns associated with 
feeling like a burden and inattention by family mem-
bers (through playing videos taken from interviews 
with family members by the research team). It should 
be noted that these educational sessions were held in 
the form of lectures, questions and answers, role-plays, 
educational video playbacks, as well as verbal encour-
agements and persuasions.

Statistical methods
The data analysis was performed using the SPSS Sta-
tistics (Version 18). Since the collected data were not 
normally distributed, nonparametric tests were used to 
analyze and compare the variables. In order to compare 
the given variables in each group, Wilcoxon signed-
rank test was employed. As well, Mann–Whitney U test 

and Spearman’s rank-order correlation were used to 
compare these variables between the two groups before 
and after the educational intervention and to examine 
the correlation between the variables; respectively.

Ethical considerations
The Ethics Committee of Isfahan University of Medi-
cal Sciences approved the present study (Code of Ethics: 
IR.MUI.REC.1396.3.522). The consent of the relevant 
authorities was also obtained before beginning the study. 
Then; methodology as well as the advantages and dis-
advantages of the study were explained to them. The 
participants were assured that they were not obliged 
to participate in the research and they could withdraw 
whenever they wished. They were also assured of the 
confidentiality of their information.

Findings
The mean age of the patients in the intervention group 
was by 55.93 ± 12.04 years and that was 54.53 ± 9.43 years 
in the control group. No significant difference was also 

Table 1  Demographic characteristics of  the  study participants in  both  intervention and  control groups 
before the intervention

Variable Group Intervention group
mean (standard 
deviation)
frequency 
(percentage)

Control group
mean (standard 
deviation)
frequency 
(percentage)

p-value

Age 55.93 (12.4) 54.53 (9.43) 0.436

Gender Male 24 (32.9) 22 (30.6) 0.764

Female 49 (67.01) 50 (69.4)

Disease duration 6.05 (4.46) 6 (6.99) 0.241

Family history of disease Yes 40 (54.8) 39 (54.2) 0.939

No 33 (45.2) 33 (45.8)

Marital status Single, divorced, deceased spouse 4 (5.5) 1 (1.4) 0.366

Married 69 (54.5) 71 (98.6)

BMI 27.65 (3.08) 27.49 (3.79) 0.778

Employment status Employed 19 (26.02) 18 (25) 0.820

Stay-at-home 46 (63.01) 48 (66.66)

Unemployed 8 (10.95) 6 (8.33)

Level of income Less than 1 million tomans (250 US dollars) 26 (35.6) 27 (37.5) 0.601

1 to 1.5 million tomans (250–375 US dollars) 30 (41.1) 33 (45.8)

More than 1.5 million tomans (375 US dollars) 17 (23.3) 12 (16.7)

Place of residence City 47 (64.4) 47 (65.3) 0.910

Village 26 (35.6) 25 (34.7)

Level of education Illiterate 39 (53.4) 43 (59.7) 0.365

Lower than high school diploma 20 (27.4) 24 (33.3)

High school diploma and higher 14 (19.2) 5 (7)

Life network Alone 3 (4.1) 2 (2.8) 0.660

Living with family 70 (95.9) 70 (97.2)
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observed between both study groups for all the demo-
graphic variables (Table 1).

The mean scores of perceptions and beliefs related to 
healthy nutritional behaviors in the studied groups before 
and after the intervention were illustrated in Table  2. 
Based on the results, the mean scores of “beliefs in the 
effect of some food stuff on the neutralization of sugar 
intake of other ones” before the educational intervention 
showed a significant difference between the interven-
tion and control groups (54.11 and 49.31, respectively; 
p-value = 0.045). However, no significant difference was 
observed between both groups in terms of other vari-
ables (p-value > 0.05). According to the given results, all 
of these variables were reported significantly different 
between the two study groups after 3  months following 
the intervention (p-value < 0.001).

As well, the results of the Wilcoxon signed-rank test 
revealed that the mean scores of expected outcomes, 
beliefs in the effect of some food stuff on the neutrali-
zation of sugar intake of other ones, beliefs related to 
the consumption rate of some food stuff, beliefs about 
healthy foods, spiritual beliefs, and self-efficacy in the 
intervention group had a significant increasing trend, 
3 months after the intervention (p-value < 0.001); but the 
given values did not change significantly in the control 
group 3 months after the completion of the educational 

intervention (p-value > 0.05). Moreover, it was found that 
the mean scores of exaggerated beliefs in the intervention 
group after 3 months following the end of the educational 
intervention had significantly decreased (p-value < 0.001).

The mean scores of fears, concerns, and discom-
forts associated with adherence to a diabetic diet in the 
studied groups before and after the intervention were 
shown in Table  3. Based on the results, no significant 
difference was reported between the two intervention 
and control groups before the educational interven-
tion (p-value > 0.05); however, the mean scores of all the 
mentioned variables indicated a significant difference 
between both groups after 3  months (p-value < 0.001). 
Furthermore, the results of the Wilcoxon signed-rank 
test revealed that the mean scores of all the variables 
examined 3 months after the completion of the interven-
tion in the intervention group had significantly declined 
(p-value < 0.001).

Based on the results, no significant difference was 
observed between the mean scores of adherence to a 
healthy diet as well as levels of FBS and HbA1c in the 
intervention and control groups before the interven-
tion (p-value > 0.05). However, a significant difference 
was reported between both groups in terms of the given 
variables, 3  months after the end of the intervention 
(p-value < 0.001).

Table 2  Results of the effectiveness of educational intervention on nutritional beliefs and perceptions in T2D patients

* Wilcoxon signed-rank test, ** Mann–Whitney U test

Variable Time group Baseline mean ± SD 3-month follow-up 
mean ± SD

p-value*

Expected outcomes Intervention 51.51 ± 7.87 82.91 ± 9.02 0.000

Control 49.51 ± 7.74 49.80 ± 5.24 0.775

p-value** 0.215 0.000 –

Beliefs in the effectiveness of some food stuff on neutraliza-
tion of sugar intake of other ones

Intervention 54.11 ± 13.47 78.08 ± 11.66 0.000

Control 49.31 ± 14.18 51.04 ± 8.61 0.115

p-value** 0.045 0.000 –

Beliefs related to consumption rate of some food stuff Intervention 51.20 ± 14.61 81.51 ± 13.84 0.000

Control 49.48 ± 13.83 49.65 ± 9.38 0.840

p-value** 0.472 0.000 –

Beliefs related to healthy foods Intervention 53.36 ± 9.47 84.25 ± 9.12 0.000

Control 50.97 ± 11.22 52.29 ± 9.19 0.221

p-value** 0.342 0.000 –

Exaggerated beliefs Intervention 69.56 ± 11.79 43.96 ± 9.16 0.000

Control 70.62 ± 11.84 70.40 ± 12.12 0.839

p-value** 0.655 0.000 –

Spiritual beliefs Intervention 59.59 ± 14.92 80.91 ± 11.55 0.000

Control 59.46 ± 16.18 60.76 ± 12.94 0.224

p-value** 0.890 0.000 –

Self-efficacy Intervention 47.75 ± 8.76 78.67 ± 10.15 0.000

Control 48.61 ± 8.47 49.06 ± 7.72 0.658

p-value** 0.390 0.000 –
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The results also showed that the mean scores of adher-
ence to a healthy diet in the intervention group before 
the intervention was 37.94 which increased by 54.77, 
3  months after the intervention and such a rising trend 
was statistically significant (p-value < 0.001). However, 
such a difference in the control group was not reported 
statistically significant (p-value = 0.059). The mean scores 
of FBS levels in both intervention and control groups 
also decreased significantly (3  months after the end of 
the intervention) (p-value < 0.001). Correspondingly, the 
results demonstrated that the mean scores of HbA1c 
in the intervention group had significantly dropped (3   
months after the intervention) (p-value < 0.001). Nev-
ertheless, such values increased significantly, 3  months 
after the end of the intervention in the control group 
(p-value = 0.024) (Table 4).

Besides, the results of the Spearman’s rank-order corre-
lation showed a significantly direct relationship between 

adherence to nutritional behaviors and expected out-
comes, beliefs in the effectiveness of some food stuff on 
the neutralization of sugar intake in other ones, beliefs 
related to the consumption rate of some food stuff, beliefs 
about healthy foods, spiritual beliefs, and self-efficacy. 
The findings further showed a significantly inverse corre-
lation between adherence to a healthy diet and exagger-
ated beliefs, as well as fears, concerns, and discomforts 
associated with adherence to a diabetic diet. In addition, 
the strongest correlation was found between adherence 
to a healthy diet and exaggerated beliefs (Table 5).

Discussion
Understanding psychological factors related to dietary 
adherence in patients with T2D is likely to contribute to 
the development of interventions and the improvement 
of the given factors as a mechanism to change nutritional 
behaviors in this population. Therefore, the purpose of 

Table 3  Results of  the  effectiveness of  educational intervention on  fears, concerns, and  discomforts related to  dietary 
adherence in T2D patients

* Wilcoxon signed-rank test, ** Mann–Whitney U test

Variable Time group Baseline mean ± SD 3-month follow-up 
mean ± SD

p-value*

Concerns caused by economic difficulties Intervention 71.75 ± 20.73 46.06 ± 16.25 0.000

Control 75.00 ± 16.39 74.13 ± 16.56 0.425

p-value** 0.455 0.000 –

Fears and concerns about complications of adherence 
to a diabetic diet

Intervention 71.23 ± 15.65 42.53 ± 9.17 0.000

Control 72.99 ± 11.09 72.64 ± 11.13 0.965

p-value** 0.674 0.000 –

Concerns about feeling like a burden and inattention 
by family members

Intervention 67.47 ± 20.60 42.98 ± 13.82 0.000

Control 68.40 ± 16.78 67.36 ± 14.47 0.371

p-value** 0.890 0.000 –

Discomforts caused by life-changing miseries Intervention 72.77 ± 16.32 47.09 ± 14.06 0.000

Control 72.57 ± 18.37 69.79 ± 17.27 0.057

p-value** 0.876 0.000 –

Table 4  Results of  the  effectiveness of  educational intervention on  adherence to  a  healthy diet as  well as  changes 
in levels of FBS and HbA1c in patients in study groups before and after intervention

* Wilcoxon signed-rank test, ** Mann–Whitney U test

Variable Time group Baseline mean ± SD 3-month follow-up mean ± SD p-value*

Adherence to a healthy diet Intervention 37.94 ± 12.85 54.77 ± 8.67 0.000

Control 36.02 ± 9.73 37.21 ± 9.12 0.059

p-value** 0.458 0.000 –

FBS Intervention 147.97 ± 51.56 113 ± 24.08 0.000

Control 160.57 ± 60.90 147.82 ± 48.79 0.000

p-value** 0.225 0.000 –

HbA1c Intervention 7.15 ± 1.68 6.18 ± 0.90 0.000

Control 7.46 ± 1.89 8.13 ± 8.01 0.024

p-value** 0.304 0.000 –
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this study was to determine the effectiveness of educa-
tional intervention based on psychological factors on 
nutritional behaviors as well as the levels of FBS and 
HbA1C in patients affected with T2D.

In general, the findings of this study showed that the 
educational intervention had led to positive effects on 
patients’ perceptions and beliefs 3  months after imple-
mentation. Since the higher expectations of individu-
als about the outcomes of an action could increase the 
probability of demonstrating the cited behaviors [28] and 
given that the mean scores of adherence to a healthy diet 
in the patients had significantly augmented following the 
educational intervention, it seemed that this interven-
tion had been able to effectively improve their nutritional 
behaviors through enhancing the expected outcomes. 
Although the results of the study by Chlebowy et al. [29] 
did not shed light on a relationship between expected 
outcomes and self-care behaviors in patients with T2D, 
the findings of the investigation by Williams and Bond 
revealed that the expected outcomes had moderated the 
relationship between self-efficacy and self-care behaviors 
in a way that the combination of self-efficacy and strong 
beliefs in the outcomes could prove to be more effec-
tive. The results of the present study also demonstrated a 
significantly positive relationship between patients’ self-
efficacy and expected outcomes [30]. In fact, having max-
imum self-management required positive expectations 
about outcomes as well as confidence in one’s abilities 
[31]. As well, the results of the present study illustrated 
a significantly positive correlation between perceived 
self-efficacy and adherence to a healthy diet in patients 
with diabetes. In line with the given results, the study by 
Reisi et al. [32] and Didarloo et al. [33] showed a signifi-
cantly positive relationship between self-care behaviors 
and self-efficiency in patients with T2D. Thus; being con-
sistent with the findings of other investigations [34, 35], 
the results of the present study could be a documented 
scientific evidence on the effectiveness of self-efficacy, 
expected outcomes, and strategies to improve them on 
increased adherence to a healthy diet. As a result, it could 
be acknowledged that the intervention had become suc-
cessful in aiding patients feel that they could achieve 
positive physical and mental outcomes through dietary 
adherence. Accordingly, it was recommended to imple-
ment interventions based on a simultaneous combination 
of self-efficacy and expected outcomes.

Numerous studies had similarly underscored the effec-
tiveness of beliefs on self-care behaviors [36, 37]. In this 
respect, the results of the study by Munni et al. on dia-
betic mothers showed that 44–58% of them believed 
that they had to avoid eating some types of fish due to 
their effects on increasing excessive fetal activity, con-
genital anomalies, and other diseases. As well; 28, 78, 

and 8% of them had inappropriate beliefs about duck 
meat, pineapples, and coconuts; respectively [38]. The 
results of the present study also showed a significantly 
direct relationship between adherence to nutritional 
behaviors and beliefs in the effectiveness of some food 
stuff on the neutralization of sugar intake in other ones, 
beliefs related to the consumption rate of some food stuff, 
beliefs associated with healthy foods, as well as spiritual 
beliefs. Besides, some diabetic patients believed that 
they could neutralize sugar released from foods high in 
starch through the consumption of herbal foods, barley 
flour, and sour stuff. Some of them similarly believed 
that low consumption of sugar, fats, and other unhealthy 
foods had no effects on their blood sugar levels and some 
other patients argued that sugar in some food stuff such 
as berries, raisins, dates, and honey or dairy fats had no 
negative impacts on health status as well as blood sugar 
levels. Consistent with the results of the present study, 
the findings of an investigation conducted in Pakistan 
highlighted a strong belief that diabetic patients were not 
allowed to have rooted plants because they were con-
sidered as sources of sugar and also believed that eating 
bread had no limitations provided that it had been made 
with pea flour [39]. A significantly inverse correlation 
was also observed between dietary adherence and exag-
gerated beliefs. Among the factors examined, the highest 
correlation was found between exaggerated beliefs and 
nutritional behaviors, so it could be concluded that the 
main factors affecting individuals to have unhealthy diets 
was exaggerated beliefs. In addition, the reviews of the 
related literature showed that wrong beliefs about “health 
value” of food stuff could also influence consumption 
patterns and trends. Accordingly, evaluating ready foods 
of high health value and having the belief that it could 
help in blood sugar control was accompanied by higher 
food intakes [40]. So, it became obvious that dietary 
beliefs could be found in all human communities wherein 
particular beliefs could be beneficial to all members or 
harmful for a special group [41]. As a result, awareness 
of beliefs within a society was assumed to determine the 
effectiveness of interventions to a great extent.

The patients’ sociocultural backgrounds could be also 
considered as a determinant of their success in manag-
ing diabetes [42]. Among such beliefs were spiritual 
ones which have been of importance since they can act 
as barriers to adherence to a diabetic diet [43]. Having 
extremist religious beliefs, some patients in this study 
believed that reliance on prophets as well as pilgrimage 
and visiting holy shrines even without practicing self-
care activities could guarantee their health. In agreement 
with the results of this study, the findings of the investiga-
tion by Duke et  al. [44] found that although spirituality 
could empower patients to cope with chronic diseases, 
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it could possibly bring about concerns about diabetes 
care because these individuals assumed that their inflic-
tion with diabetes was related to their fate and that was 
also God’s act; thus, they avoided self-management as the 
result of this belief. In addition, the results of the study 
by Casarez et al. [45] showed that efforts to practice self-
management activities including dietary adherence could 
be faded away. Another study on diabetic patients also 
revealed that strong beliefs in the control of the disease 
by God were accompanied by poor practice of self-care 
activities [46]. Thus, such beliefs could act against suc-
cess if patients only focused on saying prayers or wor-
shipping and ignored self-care activities [43]. However, 
such beliefs could sometimes raise hope and strengthen 
self-care. For example, the results of the study by Hei-
dari et  al. [47] showed a significantly positive correla-
tion between scores of religious practices and those of 
self-care activities such as dietary adherence. Therefore, 
it could be claimed that spirituality and religion could be 
assumed as important factors affecting disease manage-
ment in a way that extremes of excess and deficiency in 
terms of attention to these components in educational 
interventions to change self-care behaviors could lead to 
undesirable results.

Studies had further demonstrated that adherence to 
self-care behaviors by patients with T2D was really prob-
lematic and challenging since important points were 
required to be understood regarding this disease and 
there were even numerous fears and concerns in such 
patients [48]. Identifying the sources of such fears and 
concerns could thus contribute to the development of 
educational strategies. Following the educational inter-
vention, the results of this study showed a significant fall 
in the mean scores of the sub-groups of fears, concerns, 
and discomforts associated with dietary adherence in the 
diabetic patients. Moreover, the results suggested a sig-
nificantly inverse relationship between nutritional behav-
iors and concerns created by economic difficulties, fears, 
and concerns about the complications of adherence to a 
diabetic diet, concerns resulted from feeling like a bur-
den and inattention by family members, and discomforts 
caused by life-changing miseries. Accordingly, concerns 
instigated by economic difficulties could be among the 
factors affecting dietary adherence in diabetic patients. 
This issue highlighted the fact that concerns arising from 
economic problems could affect patients’ decisions to 
purchase healthy food stuff and consequently adhere to a 
healthy diet. In line with the results of the present study, 
the findings of other investigations also showed that good 
economic status was positively correlated with dietary 
adherence and financial problems were inversely corre-
lated with dietary recommendations [49]. Some patients 
also expressed their concerns that the diet advocated for 

diabetic patients was not complete enough and adher-
ence to it could lead to various physical complications 
such as goiter, hair loss, upset stomach, anemia, and so 
on; thus, they were totally feeling anxious and terrified. 
The study by Munt et al. [50] similarly suggested that less 
self-regulation accompanied by a healthy diet was cor-
related with stronger beliefs towards discomforts caused 
by the consumption of healthy foods. In fact, most of the 
previous studies investigated fears associated with com-
plications of the disease accompanied by non-adherence 
to diets [25, 51, 52] while the present study shed light on 
fears, concerns, and discomforts associated with adher-
ence to a healthy diet considering the sociocultural back-
grounds of the individuals within the society.

The results of this study also showed a significantly 
inverse relationship between adherence to a healthy diet 
and concerns about feeling like a burden and inatten-
tion by family members. It became obvious that diabetic 
patients were likely to be exposed to psychological ten-
sions related to diabetes as they faced with the disease 
and its limitations considering their special conditions. 
So, in case of inattention by their family members, they 
might feel like a burden and go through more tensions 
and consequently pay less attention to self-care activi-
ties. Therefore, it was recommended to make use of edu-
cational interventions in the domain of family emotional 
support in order to moderate psychological tensions in 
such patients.

Furthermore; the results of this study indicated a 
reduction in the levels of FBS and HbA1c in the patients, 
3  months after the educational intervention. Thus, the 
patients could achieve favorable theraputic objectives. 
In the investigation by Rusdiana et  al. [53] on diabetic 
patients in Indonesia, a significant decrease was also 
found in the levels of blood sugar and HbA1c following 
an intervention. In addition, the results of a study con-
ducted in the city of Kerman in Iran showed a falling 
trend in the levels of FBS and HbA1c, 3 months after the 
educational intervention in the intervention group [54] 
even though the levels of FBS in the control group signifi-
cantly decreased in the present study. Almost certainly, 
the results of the primary tests in the control group acted 
as a warning and led to a dietary adherence by patients 
a few days before doing the second-stage tests which 
could reduce the levels of FBS because the average lev-
els of HbA1c indicating the mean levels of patients’ blood 
sugar during 2 to 3 months [55] had also increased.

Conclusion
The present study revealed significant results regard-
ing the effectiveness of psychological factors related to 
adherence to a diabetic diet on improved performance 
of patients with T2D. Reduced levels of FBS and HbA1c 
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in patients after the educational intervention compared 
to those before it also indicated the effectiveness of the 
educational intervention. Therefore, the psychological 
barriers identified in this study could serve as a basis for 
further research on factors affecting nutritional status, 
blood sugar control, as well as standardization of educa-
tional programs.

Strengths and limitations of the study
(1) Among the strengths of the present study was the 
examination of fears, concerns, and discomforts associ-
ated with adherence to a diabetic diet and their intro-
duction as barriers to such an adherence. It should be 
noted that previous studies reviewed had only shed light 
on the complications of diabetes due to lack of adher-
ence to a diabetic diet as a facilitator. (2) In this study, a 
new combination of perceptions and beliefs of diabetic 
patients regarding healthy nutrition was investigated and 
their relationships with health outcomes were evaluated, 
which could be considered by healthcare workers and 
observers to treat patients. (3) One of the limitations of 
this study was that its findings could not be generalized 
to the entire Iranian diabetic population, because it was 
conducted in one geographical area. (4) In this study, it 
was not possible to simultaneously measure the effect of 
adherence to dietary behaviors and anti-diabetes drugs 
on the level of blood sugar in patients, so it was recom-
mended to consider these issues in future studies.

Suggestions for future research
Due to the fact that the Plate Method was a novel and 
easy way to boost self-efficacy in patients to adhere to a 
diabetic diet, it was recommended to separately use this 
strategy in future studies.

Abbreviations
T2D: type 2 diabetes; FBS: fasting blood sugar; HbA1c: glycated hemoglobin; 
WHO: World Health Organization; PDAQ: Perceived Dietary Adherence 
Questionnaire; MAXQDA: qualitative data analysis software and Mac OS X; CVI: 
content validity index; CVR: content validity ratio; BMI: body mass index.

Authors’ contributions
AS as the main investigator collected the data, performed the statistical analy-
ses, and drafted the manuscript. BM contributed to data analysis. FM was the 
supervisor of the study and provided the final article. FZA was the supervisor 
and advisor of the study. All authors read and approved the final manuscript.

Author details
1 Student Research Committee, School of Health, Isfahan University of Medical 
Sciences, Isfahan, Iran. 2 Department of Health Education and Promotion, 
School of Health, Isfahan University of Medical Sciences, Isfahan 8174673461, 
Iran. 3 Department of Biostatistics, School of Health, Kermanshah University 
of Medical Sciences, Kermanshah, Iran. 4 Department of Biostatistics, School 
of Health, Isfahan University of Medical Sciences, Isfahan, Iran. 

Acknowledgements
This article was based on a research Project approved by the Codes No. 
396522 and No. IRCT20180308039008N1. The researchers, hereby, sincerely 

express their gratitude to the Vice-Chancellor’s Office for Research and 
Technology at Isfahan University of Medical Sciences for their financial and 
administrative support. We also appreciate the diabetic patients and all those 
individuals who collaborated with the project.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
Upon request, the authors can offer onsite access to external researchers to 
the data analyzed at Isfahan University of Medical Sciences, Isfahan, Iran.

Consent for publication
Not applicable.

Ethics approval and consent to participate
All the participants were informed about the study and confidentiality pro-
tocols. Informed consent was also obtained from all the participants and the 
study was approved by the Ethics Committee of Isfahan University of Medical 
Sciences.

Funding
Financial support was received from Isfahan University of Medical Sciences 
(Project No: 396522).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 19 July 2018   Accepted: 29 August 2018

References
	1.	 Han SJ, Kim HJ, Kim DJ, Lee KW, Cho NH. Incidence and predictors of type 

2 diabetes among Koreans: a 12-year follow up of the Korean Genome 
and Epidemiology Study. Diabetes Res Clin Pract. 2017;123:173–80.

	2.	 Ong SE, Koh JJK, Toh S-AES, Chia KS, Balabanova D, McKee M, et al. 
Assessing the influence of health systems on type 2 diabetes mellitus 
awareness, treatment, adherence, and control: a systematic review. PLoS 
ONE. 2018;13(3):e0195086.

	3.	 Guariguata L, Whiting DR, Hambleton I, Beagley J, Linnenkamp U, Shaw 
JE. Global estimates of diabetes prevalence for 2013 and projections for 
2035. Diabetes Res Clin Pract. 2014;103(2):137–49.

	4.	 Collaboration NRF. Worldwide trends in diabetes since 1980: a pooled 
analysis of 751 population-based studies with 4· 4 million participants. 
Lancet. 2016;387(10027):1513–30.

	5.	 Nosratabadi M, Halvaiepour Z, Yousefi S, Karimi M. Exploring the empow-
erment index and its related factors in type 2 diabetes patients in Sirjan 
city. Med J Mashhad Univ Med Sci. 2016;59(1):56–63.

	6.	 Cahill LE, Pan A, Chiuve SE, Sun Q, Willett WC, Hu FB, et al. Fried-food 
consumption and risk of type 2 diabetes and coronary artery disease: a 
prospective study in 2 cohorts of US women and men–. Am J Clin Nutr. 
2014;100(2):667–75.

	7.	 Tharek Z, Ramli AS, Whitford DL, Ismail Z, Zulkifli MM, Sharoni SKA, et al. 
Relationship between self-efficacy, self-care behaviour and glycaemic 
control among patients with type 2 diabetes mellitus in the Malaysian 
primary care setting. BMC Fam Pract. 2018;19(1):39.

	8.	 Ebrahim Z, De Villiers A, Ahmed T. Factors influencing adherence to 
dietary guidelines: a qualitative study on the experiences of patients 
with type 2 diabetes attending a clinic in Cape Town. J Endocrinol Metab 
Diabetes S Afr. 2014;19(2):76–84.

	9.	 Rashed OA, Al Sabbah H, Younis MZ, Kisa A, Parkash J. Diabetes education 
program for people with type 2 diabetes: an international perspective. 
Eval Program Plann. 2016;56:64–8.

	10.	 Al Sayah F, Majumdar SR, Williams B, Robertson S, Johnson JA. Health lit-
eracy and health outcomes in diabetes: a systematic review. J Gen Intern 
Med. 2013;28(3):444–52.



Page 12 of 12Salahshouri et al. Diabetol Metab Syndr  (2018) 10:67 

	11.	 Mumu SJ, Saleh F, Ara F, Afnan F, Ali L. Non-adherence to life-style modi-
fication and its factors among type 2 diabetic patients. Indian J Public 
Health. 2014;58(1):40.

	12.	 Halali F, Mahdavi R, Mobasseri M, Jafarabadi MA, Avval SK. Perceived barri-
ers to recommended dietary adherence in patients with type 2 diabetes 
in Iran. Eat Behav. 2016;21:205–10.

	13.	 Liu H, Zhang M, Wang C. Effectiveness of a public dietitian-led diabetes 
nutrition intervention on glycemic control in a community setting 
in China. Asia Pac J Clin Nutr. 2015. https​://doi.org/10.6133/apjcn​
.2015.24.3.07.

	14.	 ALhariri A, Daud F, Almaiman A, Saghir S. Factors associated with adher-
ence to diet and exercise among type 2 diabetes patients in Hodeidah 
city, Yemen. Life. 2017;7(3):264–71.

	15.	 Li Y, Xu M, Fan R, Ma X, Gu J, Cai X, et al. The effects of intensive nutrition 
education on late middle-aged adults with type 2 diabetes. Int J Environ 
Res Public Health. 2016;13(9):897.

	16.	 Organization WH, Unit WHOMoSA. Global status report on alcohol and 
health, 2014: World Health Organization; 2014.

	17.	 Al-Aboudi IS, Hassali MA, Shafie AA. Knowledge, attitudes, and quality of 
life of type 2 diabetes patients in Riyadh, Saudi Arabia. J Pharm Bioall Sci. 
2016;8(3):195.

	18.	 Jarab AS, Mukattash TL, Al-Azayzih A, Khdour M. A focus group study of 
patient’s perspective and experiences of type 2 diabetes and its manage-
ment in Jordan. Saudi Pharm J. 2018;26(3):301–5.

	19.	 Clark ML, Utz SW. Social determinants of type 2 diabetes and health in 
the United States. World J Diabetes. 2014;5(3):296.

	20.	 Seib C, Parkinson J, McDonald N, Fujihira H, Zietek S, Anderson D. Lifestyle 
interventions for improving health and health behaviours in women 
with type 2 diabetes: a systematic review of the literature 2011–2017. 
Maturitas. 2018. https​://doi.org/10.1016/j.matur​itas.2018.02.008.

	21.	 Parajuli J, Saleh F, Thapa N, Ali L. Factors associated with nonadherence 
to diet and physical activity among Nepalese type 2 diabetes patients; a 
cross sectional study. BMC Res Notes. 2014;7(1):758.

	22.	 Grammatikopoulou MG, Iosifidou P, Maraki MI, Baltzis D, Mitsos D, Tsigga 
M. Nutritional surveillance and diabetes knowledge among patients with 
type 2 diabetes. Obes Med. 2017;5:44–9.

	23.	 Mohebi S, Azadbakht L, Feyzi A, Sharifirad G, Hozouri M, Sherbafchi M. 
Relationship of perceived social support with receiving macronutrients 
in women with metabolic syndrome; a cross sectional study using path 
analysis study. Iran J Endocrinol Metab. 2013;15(2):121–31.

	24.	 Martinez K, Frazer SF, Dempster M, Hamill A, Fleming H, McCorry NK. 
Psychological factors associated with diabetes self-management among 
adolescents with Type 1 diabetes: a systematic review. J Health Psychol. 
2016. https​://doi.org/10.1177/13591​05316​66958​0.

	25.	 Dehghani-Tafti A, Mahmoodabad SSM, Morowatisharifabad MA, Ardakani 
MA, Rezaeipandari H, Lotfi MH. Determinants of self-care in diabetic 
patients based on health belief model. Glob J Health Sci. 2015;7(5):33.

	26.	 Muchiri JW, Gericke GJ, Rheeder P. Impact of nutrition education on 
diabetes knowledge and attitudes of adults with type 2 diabetes living in 
a resource-limited setting in South Africa: a randomised controlled trial. J 
Endocrinol Metab Diabetes S Afr. 2016;21(2):26–34.

	27.	 Asaad G, Sadegian M, Lau R, Xu Y, Soria-Contreras DC, Bell RC, et al. The 
reliability and validity of the perceived dietary adherence questionnaire 
for people with type 2 diabetes. Nutrients. 2015;7(7):5484–96.

	28.	 Akers R. Social learning and social structure: A general theory of crime 
and deviance: Routledge; 2017.

	29.	 Chlebowy DO, Garvin BJ. Impact on self-care behaviors and glycemic 
control in Caucasian and African American adults with type 2 diabetes. 
Diabetes Educ. 2006;32(5):777–86.

	30.	 Williams K, Bond M. The roles of self-efficacy, outcome expectancies and 
social support in the self-care behaviours of diabetics. Psychol Health 
Med. 2002;7(2):127–41.

	31.	 Kott KB. Self-efficacy, outcome expectation, self-care behavior and gly-
cosylated hemoglobin level in persons with type 2 diabetes. Milwaukee: 
Marquette University; 2008.

	32.	 Reisi M, Mostafavi F, Javadzade H, Mahaki B, Tavassoli E, Sharifirad G. 
Impact of health literacy, self-efficacy, and outcome expectations on 
adherence to self-care behaviors in Iranians with type 2 diabetes. Oman 
Med J. 2016;31(1):52.

	33.	 Didarloo A, Shojaeizadeh D. Psychosocial correlates of dietary behaviour 
in type 2 diabetic women, using a behaviour change theory. J Health 
Popul Nutr. 2014;32(2):335.

	34.	 Ramezani T, Sharifirad G, Gharlipour Z, Mohebi S. Effect of educational 
intervention based on self-efficacy theory on adherence to dietary and 
fluids-intake restriction in hemodialysis patients. Health Educ Health 
Promot. 2018;6(1):31–8.

	35.	 Didarloo A, Shojaeizadeh D, Alizadeh M. Impact of educational interven-
tion based on interactive approaches on beliefs, behavior, hemoglobin 
A1c, and quality of life in diabetic women. Int J Prev Med. 2016;7:38.

	36.	 Alatawi YM, Kavookjian J, Ekong G, Alrayees MM. The association between 
health beliefs and medication adherence among patients with type 2 
diabetes. Res Soc Adm Pharm. 2016;12(6):914–25.

	37.	 Vedhara K, Dawe K, Wetherell MA, Miles JN, Cullum N, Dayan C, et al. 
Illness beliefs predict self-care behaviours in patients with diabetic foot 
ulcers: a prospective study. Diabetes Res Clin Pract. 2014;106(1):67–72.

	38.	 Munni US, Hossain S, Ahmed KR. Nutritional beliefs and practices among 
diabetic pregnant mothers in a tertiary care hospital in Bangladesh. 
Diabetes Metab Syndr. 2017;11(4):287–90.

	39.	 Rafique G, Azam S, White F. Diabetes knowledge, beliefs and practices 
among people with diabetes attending a university hospital in Karachi, 
Pakistan. East Mediterr Health J. 2006;12(5):590.

	40.	 Colles SL, Singh S, Kohli C, Mithal A. Dietary beliefs and eating patterns 
influence metabolic health in type 2 diabetes: a clinic-based study in 
urban North India. Indian J Endocrinol Metab. 2013;17(6):1066.

	41.	 Meyer-Rochow VB. Food taboos: their origins and purposes. J Ethnobiol 
Ethnomed. 2009;5(1):18.

	42.	 Wiwanitkit V. Diabetic care and religious bound dietary pattern. J Soc 
Health Diabetes. 2013;1(2):94.

	43.	 Watkins YJ, Quinn LT, Ruggiero L, Quinn MT, Choi Y-K. Spiritual and reli-
gious beliefs and practices and social support’s relationship to diabetes 
self-care activities in African Americans. Diabetes Educ. 2013;39(2):231–9.

	44.	 Duke N, Wigley W. Literature review: the self-management of diet, 
exercise and medicine adherence of people with type 2 diabetes is 
influenced by their spiritual beliefs. J Diabetes Nurs. 2016;20(5):184–90.

	45.	 Casarez RLP, Engebretson JC, Ostwald SK. Spiritual practices in self-
management of diabetes in African Americans. Holist Nurs Pract. 
2010;24(4):227–37.

	46.	 Albargawi M, Snethen J, Al Gannass A, Kelber S. Relationship between 
person’s health beliefs and diabetes self-care management regimen. J| 
Vasc Nurs. 2017;35(4):187–92.

	47.	 Heidari S, Rezaei M, Sajadi M, Ajorpaz NM, Koenig HG. Religious practices 
and self-care in Iranian patients with type 2 diabetes. J Relig Health. 
2017;56(2):683–96.

	48.	 Noori A, Sanago A, Jouybari L, Azimi M. Survey of types of domestic 
violence and its related factors in pregnant mothers in Kalaleh at 2014. 
Iran J Obstet Gynecol Infertil. 2017;19(39):54–62.

	49.	 Sharma B, Agrawal M. Factors affecting adherence to healthy lifestyle. Int 
J Pure App Biosci. 2017;5(4):105–16.

	50.	 Munt A, Partridge S, Allman-Farinelli M. The barriers and enablers of 
healthy eating among young adults: a missing piece of the obesity puz-
zle: A scoping review. Obes Rev. 2017;18(1):1–17.

	51.	 Adejoh SO. Diabetes knowledge, health belief, and diabetes manage-
ment among the Igala, Nigeria. Sage Open. 2014;4(2):2158244014539966.

	52.	 Karimy M, Araban M, Zareban I, Taher M, Abedi A. Determinants of 
adherence to self-care behavior among women with type 2 diabetes: 
an explanation based on health belief model. Med J Islam Repub Iran. 
2016;30:368.

	53.	 Rusdiana MS, Amelia R. The effect of diabetes self-management educa-
tion on Hba1c level and fasting blood sugar in type 2 diabetes mellitus 
patients in primary health care in Binjai City of North Sumatera, Indone-
sia. Open Access Maced J Med Sci. 2018;6(4):715.

	54.	 Nazari Robati F, Khanjani N, Mahmoodi MR, Fadakar MM. The impact of 
pictograph-based education on knowledge, attitude, self-care, fasting 
blood glucose and HbA1c levels in type 2 diabetic patients in Kerman. 
Iran J Health Educ Health Promot. 2016;4(3):194–204.

	55.	 Kalantary S. Effect of fasting on blood sugar in NIDDM patients in 
ramazan holy month. J Guilan Univ Med Sci. 2007;16(63):21–5.

https://doi.org/10.6133/apjcn.2015.24.3.07
https://doi.org/10.6133/apjcn.2015.24.3.07
https://doi.org/10.1016/j.maturitas.2018.02.008
https://doi.org/10.1177/1359105316669580

	Effectiveness of educational intervention based on psychological factors on achieving health outcomes in patients with type 2 diabetes
	Abstract 
	Background: 
	Objectives: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study design
	Sampling
	Research tools
	Research procedure
	Interventions
	Statistical methods
	Ethical considerations
	Findings

	Discussion
	Conclusion
	Strengths and limitations of the study
	Suggestions for future research

	Authors’ contributions
	References




