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Background: Diabetes is one of the most common diseases, which requires lifelong self-care to improve the quality of life.
Objectives: The current study aimed to determine the impact of self-care education programs on reducing HbA1c in patients with type 2 
diabetes.
Patients and Methods: The current experimental study was conducted on 138 female patients with type 2 diabetes in Zahedan city, 
Iran.  The data were collected by a self-administered questionnaire which included items on demographics, awareness, beliefs, Self-care 
behaviors. Before the educational intervention, the (HbA1c) test check list was completed for the patients in both groups. Then the training 
was applied for the intervention group in five 60-minute educational sessions within one month. Three months following the training, 
the data collection based on the check list was repeated for both groups.  Data were analyzed using SPSS software.
Results: The mean scores of awareness, beliefs, Self-care behaviors of the educational group, were 46.6 ± 8.57, 46.5 ± 0.86 and 29.06 ± 10.02, 
respectively; and it was found that after the education, knowledge, attitude, and self-care scores increased significantly (P < 0.001 Before 
the training, the scores of self-care, beliefs, and awareness were less than average in the intervention and control groups. In addition, the 
levels of HbA1c in the patients were higher than the normal levels. Following the intervention, the mean of self-care and HbA1c of the 
intervention group significantly reduced as compared with those of the control group (P < 0.001).
Conclusions: Self-care training instructions led to improve knowledge, attitude, and performance of the subjects under study and also 
the average HbA1c. Therefore, the nurses and health care staff should be educated accordingly.
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1. Background
Diabetes is the most common disease caused by meta-

bolic disorders (1), remains as a global challenge (2). Ac-
cording to the statistics, more than 285 million people 
are affected by diabetes mellitus worldwide (3-5). The 
national study of risk factors of the non-communicable 
disease, has estimated the prevalence of diabetes in Iran 
in 2008, as 7.7% (with confidence interval of 95%: 7.5-7.9) 
(6). The World Health Organization (WHO) has predicted 
that the number of patients with diabetes in Iran will ex-
ceed six millions till 2030 (7). Maintaining optimal levels 
of blood glucose is essential in diabetes care and reduces 
the incidence of diabetes complications (8). Internation-
al Diabetes Federation recommends that patients should 
maintain good glycemic control, and self-care measures. 
The measures include: 1) taking a healthy diet, 2) regular 
use of drugs, 3) regular exercise, and 4) monitoring the 
blood glucose. Although the prevention of morbidity 
and mortality of these cases seems simple, many patients 

with diabetes do not follow their physician’s self-care 
recommendations regarding diabetes. Although Iranian 
patients have little information about the average blood 
sugar control, the increasing diabetes prevalence is an 
alarm of the poor diabetes control among them (9, 10). 
Self-care improves the quality of life and also may reduce 
costs. Especially the number of hospitalized cases is re-
duced. Continuous monitoring of the complications re-
garding acute and chronic diseases can prevent or delay 
their onset (11). One of the basic theories is the nursing of 
the patients with diabetes, the self-care theory of Orem 
(12).

According to this theory, the patient is passive and not 
just recipient of the health services, but should be strong, 
reliable and responsible, with a power of decision mak-
ing that can provide self-health care responsibility, and 
good performance (12) to increase the knowledge about 
various issues including diabetes self-care principles, and 
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continuous control of blood glucose levels near normal 
to prevent the early and late complications of the disease, 
ensure a longer life for the patient, and reduce the health 
care costs (13). Without patients` participation in the 
educational and self-care programs, there will be more 
health care costs, and the quality of life will suffer further 
declines (14).

According the American Diabetes Association, people 
with diabetes should care about the treatment training 
they are undergoing, and for effective and appropriate 
treatment, the patients should adopt changes in their 
lifestyle to prevent the disease or delay its relevant com-
plications (15). Rubin et al. performed a study on both the 
impact of training on self-care behaviors and metabolic 
control on 213 patients. After a training program on self-
care and metabolic control by measuring, the HbA1c level 
was evaluated (16). Heisler et al. studied the medical re-
cords of 1032 patients with diabetes, and concluded that 
the mean of HbA1c level changed from 8.3% to 7.3%. They 
found that self-care behavior (drug use, self-monitoring 
of blood sugar, diet, exercise and foot care) is associated 
with lower HbA1c (17).

Ahmed Khan, in a study entitled the evaluation of aware-
ness and self-care rate in patients with diabetes. He con-
cluded that only 56% of the patients had sufficient knowl-
edge regarding hypo glycemic, that too they gained it as 
more Informal and more experimental (18). Diabetes is 
a chronic disease which needs life-long specific self-care 
control (19). Parchman et al. conducted a study on 256 
patients aged 18 years and older, regarding continuity 
of diabetes self-care behaviors and glycemic control in 
patients with type 2 diabetes observed that patients who 
had progressed by several times of regimen change and 
continuous self-care had lower HbA1c levels (20).

2. Objectives
The current study aimed to prove the importance of 

self-care and its effect on diabetes control and the find-
ings of the study can be used more in the field of inter-
ventional education in other diabetes centers in order 
to better control the blood sugar. Therefore, diabetes 
self-care can be considered as a very important issue es-
pecially in controlling the incidence of complications 
of the disease. Many problems and obstacles are felt to 
implement self-care education, especially in our commu-
nity. It is essential to investigate specific cultural features 
and characteristics governing the Sistan and Baluchistan 
province and Zahedan city, Iran, regarding this issue in 
patients with diabetes. Therefore this study aimed to de-
termine the impact of self-care education program on re-
ducing HbA1c, in patients with type2 diabetes.

3. Patients and Methods

3.1. Study Design
This experimental study aimed to investigate the effect 

of educational program as an independent variable on 
knowledge, attitude and self-care, and HbA1c as a depen-
dent variable on female patients aged 30 to 60 years with 
type2 diabetes referred to the diabetes center at Hazrat 
Ali Asghar (AS) Hospital, Zahedan, Iran, in 2011. The study 
inclusion criteria: Female patients with type2 diabetes, 
aged 30-60 years, being diagnosed with diabetes at least 
for one year, having at least one HbA1c test higher or 
equal to 7% during the past three months for investiga-
tion of Hyperglycemia, no diabetic complications and 
neuropathy, be a clinical case of Zahedan, signing the 
letter of consent to participate in the study. Those who 
intended to get pregnant, persons suffering from diabe-
tes type 1 and gestational diabetes, patients with severe 
impairment of vision and inability to speak, and those 
who failed to respond to the questions were not enrolled. 
Sample volume was calculated as with 100 people, apply-
ing easily selected method and random loss (one in the 
middle), randomly divided into two (case and control) 
groups (each group n = 69), and the level of significance 
was P=0.5.

3.2. Instrument
The applied questionnaire questions included knowl-

edge (26 questions), attitude (five questions) and self-
care behaviors (10 questions) were used. Demographic 
variables including age, marital status, education level, 
occupation, type of treatment, consumption or non-con-
sumption of (cigarettes, hookah or opium) for this study 
were prepared, and through interviews with the subjects 
the questionnaire was completed.

The validity of the questionnaire was determined ad fol-
lows: To determine clarity of the items, questionnaires 
were given to 15 patients with diabetes who did not in-
clude in the study population, and then comments on 
them were applied. The ratio of content validity and 
content validity index was determined by the panel of ex-
perts and the items that did not obtain the required score 
were not selected. To determine the validity, question-
naires were distributed among 30 similar individuals 
and the mean alpha structures based on the total sample 
volume was 76%. The second check list showed records 
associated with HbA1c levels of the patients. Before the 
educational intervention in the control and intervention 
groups the mentioned questionnaire form and check list 
were completed, and the patients were referred to the 
hospital laboratory for HbA1c test.

3.3. Educational Program
The educational intervention for the case group was 

implemented for one month in five training sessions in 
the form of lectures, film screenings, and group discus-
sion. The training sessions described the diabetes and 
its complications, and recommended proper diet, walk-
ing for 60 minutes at least three times a week, taking 
medication regularly as directed by the physician, blood 
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sugar self-monitoring, diabetic foot care and the not 
smoking. Educational CDs and diabetes pamphlets were 
also provided to the patients to be worked out at home. 
Patients’ interest in the education, management of self-
care behavior (how to cook food, sports and success in 
managing diabetes) were required from the patients in 
the training. A three months follow-up after completion 
of the training data through questionnaires of the case 
and control groups were collected and HbA1c tests were 
done. Also, during this period, patients were able to com-
municate with researchers through telephone and raise 
their questions.

3.4. Statistics
Collected data using SPSS software in addition to infer-

ential tests and Chi square test in each group paired t-test 
and for comparison between groups t- test was used.

4. Results
Finding of the study showed statistical similarity 

(P>0.05) in the case and control groups, in terms of indi-
vidual characteristics and demographic variables includ-
ing age, education, marital status, occupation, type of 
treatment received, smoking and the source of income, 
and no significant difference was observed between the 
two groups. Also the highest frequency (2.94%) in the 
groups belonged to the housewives; regarding marital 
status (8.84%) of the subjects were married. Most of the 
subjects (65.9%) in the intervention and control groups 
were illiterate. All patients were diagnosed with type2 
diabetes. And most of the patients (81.9%) of intervention 
and control groups had used oral hypoglycemic. Most of 
the subjects (88%) had information about diabetes from 

physician and health workers. Thus, there was no statis-
tically significant difference between the P value of the 
independent t-tests, chi-square and Fisher's exact tests, 
of the two groups from the view point of individual and 
base (Table 1).

The results showed that the average and standard de-
viation score of the intervention group about awareness 
before the educational intervention was 48.86 ± 4.64 
and reached 52.80 ± 2.20 three months after the educa-
tional intervention. Mean and standard deviation score 
of the attitude of test group before the educational in-
tervention was 16.55 ± 5.45 and reached 21.16 ± 3.58 three 
months after educational intervention. The self-care be-
haviors in the group before the educational intervention 
were 29.06 ± 10 and reached 39.69 ± 4.74 three months 
after educational intervention; therefore, the paired t-
test showed statistically significant differences between 
them, (P < 0001). Also, the findings of this study showed 
that the mean HbA1c (9.7%) of the intervention group 
reached 8.30 three months after the educational inter-
vention, paired t-test with 95% confidence showed signifi-
cant difference between the groups (Table 2).

The results showed that the mean and standard de-
viation scores for areas of knowledge, attitude and per-
formance of the control group before training (51.93 ± 
5.40, 17.83 ± 6.17 and 27.58 ± 8.94) changed to 51.87 ± 5.47, 
17.86 ± 6.17 and 27.79 ± 9.05) three months after the edu-
cational intervention, respectively, and the paired t-test 
showed no statistically significant differences between 
them. The control group mean and standard deviation 
of HbA1c 9.04 ± 1.54 reached 9.06 ± 1.52 three months af-
ter the educational intervention, a paired t-test showed 
no statistically significant differences between them 
(Table 3).

Table 1.  Comparison of Frequency of Demographic Variable Between the Intervention and Control Groups a

Variable Intervention Group Control Group Type and Test Result P Value
Married status exact Fisher test > 0.5

Single 58 (84.1) 59 (85.5)
Married 11 (15.9) 10 (14.5)

Education level exact Fisher test 0.641
Educated 46 (66.7) 45 (66.7)
Uneducated 23 (34.8) 24 (34.1)

Occupational status exact Fisher test 0.641
Householder 65 (94.2) 65 (94.2)
Employed 4 (5.8) 4 (5.8)

Type of treatment Pierson 0.244
Regimen 6 (7.2) 5 (7.2)
Physical activity 4 (5.8) 4 (5.8)
Oral drug 58 (84.5) 55 (79.7)
Insulin 5 (7.8) 5 (7.8)

Sources of information exact Fisher test > 0.5
Doctors 60 (87) 61 (88.4)
Health-care staff 9 (13) 8 (11.6)

a  Data are presented as No. (%).
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Table 2.  Comparison of the Mean and Standard Deviation Scores in the Domains of Knowledge, Attitude, Self-Care and the Mean and 
Standard Deviation of Hemoglobin, Glycogen of the Intervention Group Before and After the Training Invention a

Variables Before Educational Intervention After Educational Intervention P Value b

Awareness 48.86 ± 4.64 52.80 ± 2.20 < 0/001

Attitude 8.57 ± 0.86 12.98 ± 1.02 < 0/001

Self-care 29.06 ± 10.02 39.69 ± 4.74 < 0/001

Hemoglobin, glycogen 9.63 ± 1.83 8.30 ± 1.17 < 0/001
a  Data are presented as Mean ± SD.
b  Paired t-test.

Table 3.  Comparison of the Mean and Standard Deviation Scores in the Domains of Knowledge, Attitude, Self-Care and the Mean and 
Standard Deviation of Hemoglobin Glycogen of the Control Group Before and After Training a

Variables Before Educational Intervention After Educational Intervention P Value b

Awareness 51.93 ± 5.40 51.87 ± 5.47 < 0.832

Attitude 9.02 ± 0.95 9.11 ± 0.94 < 0.205

Self-Care 27.58 ± 8.94 27.79 ± 9.05 < 0.804

Hemoglobin, glycogen 9.04 ± 1.54 9.06 ± 1.52 < 0.233
a  Data are presented as mean ± SD.
b  Paired t-test.

5. Discussion
In the present study self-care training instruction led 

to improve knowledge, attitude and also the average 
HbA1c level among the patients with diabetes. In the cur-
rent study normal blood glucose control significantly 
reduced cardiovascular and renal complications in the 
patients about 50%, this would not have happened unless 
the patients had good self-care and success in the most 
difficult part of this step, which was the effective follow-
up training (20, 21). One of the dimensions examined in 
this study was patients' knowledge and skills obtained 
through diabetes education, it seems necessary to begin 
the process of self-control (22). Awareness of the sub-
jects in this study significantly increased after training 
and it can enhance the collaborative learning and the 
use of video communication, because the next meeting 
confirmed the patient feedback. Results of the increased 
awareness in patients with diabetes are comparable with 
those of the other studies (23-27).

The results obtained in the current study, showed sta-
tistically significant differences in the area of attitude 
scores of case group after the educational intervention, 
which is consistent with those of the other studies (23, 
28). The results showed that the patients' mean field per-
formance of the intervention group improved after the 
intervention. In this study, behaviors such as physical 
activity, regular and timely use of medication, blood glu-
cose self-monitoring, taking diet, and diabetic foot care 
were counted as the results of practice.

There was no significant difference in the average per-
formance. Performance score the case group increased 

three months after the educational intervention, but no 
performance score increase in the control group was ob-
served. Performance results of the patients with diabetes 
in the studies on physical activity (29), taking medica-
tions on time (30), and appropriate diet (31-33) were con-
sistent with those of the current study (34-36).

The performance behaviors (diet, physical activity, self-
monitoring of blood glucose, medications and diabetic 
foot care and smoking) were evaluated, and the test re-
sults showed that the impact of educational programs to 
promote self-care behavior performance improvement 
and training of health behaviors was one of the most 
important components of the design and planning edu-
cation for diabetes, because it reduced two-third of the 
complications of diabetes (37, 38). The results of the cur-
rent study were consistent with those of the other stud-
ies (34-36). HbA1c levels before and after the case group 
intervention showed significant differences, while in the 
control group, no significant differences were observed 
in HbA1c levels before and after the intervention, which 
was consistent with the results of other studies (24, 39-
42).

The limitations of this study can be used to determine 
the cases and controls from a specified center and con-
fine the control group of subjects and training sessions 
(morally) and record the behavior of people based on 
their own report .To compensate this limitation, after 
end of this project control group were given training 
CDs, So that they are not to be deprived of educational 
materials. Other limitations of this study include lack of 
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timely cooperation of patients to participate in classes 
and also timely referring to conduct experiments can be 
mentioned. Giving gifts to participants that this problem 
was partly solved. In spite of, all such restrictions, a de-
tailed study was carried out.

The findings of this study showed that using this meth-
od (participatory and educational CD) in training the 
patients on awareness, attitude changes and self-care be-
haviors promotion was effective (43).

Acknowledgements
Authors wish to thank all the participants in this proj-

ect. Also they thank the manager of Hazrat Ali Asghar (AS) 
Hospital and Diabetes Clinic personnel for their sincere 
cooperation.

Funding/Support
This project is a part of the first author's Ph.D. thesis at 

Tarbiat Modares University and also the Research Project 
of Zahedan University of Medical Sciences. This project 
was financially supported by the two universities.

References
1.       World Health Organization.. Definition and diagnosis of diabe-

tes mellitus and intermediate hyperglycemia: report of a WHO/IDF 
consultation.Geneva: World Health Organization; 2006.

2.       World Health Organization.. Diabetes action now: An initiative of 
the World Health Organization and the International Diabetes Fed-
eration.; 2004.

3.       Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the preva-
lence of diabetes for 2010 and 2030. Diabetes Res Clin Pract. 
2010;87(1):4–14.

4.       World Health Organizaion.. Diabetes programme.Who Estern 
Mediterranean Region: the prevalence of diabetes in the Who Eastern 
Mediterranean Region. 2006. Available from: http://www.who.int/.

5.       Marshall SM, Flyvbjerg A. Prevention and early detection of vas-
cular complications of diabetes. BMJ. 2006;333(7566):475–80.

6.       World Health organization and international Diabetes Federa-
tion.. Diabetes Action Now: an initiative of world Health organiza-
tion international Diabetes Federation.; 2004.

7.       Funnell MM, Brown TL, Childs BP, Haas LB, Hosey GM, Jensen B, et 
al. National standards for diabetes self-management education. 
Diabetes Care. 2008;31 Suppl 1:S97–104.

8.       The effect of intensive treatment of diabetes on the development 
and progression of long-term complications in insulin-depen-
dent diabetes mellitus. The Diabetes Control and Complications 
Trial Research Group. N Engl J Med. 1993;329(14):977–86.

9.       Abdoli S, Ashktorab T, Ahmadi F, Parvizi S. [Barriers to and Facili-
tators of Empowerment in People with Diabetes]. Iran J Endocri-
nol Metab. 2009;10(5):455–64.

10.       Simmons D, Lillis S, Swan J, Haar J. Discordance in perceptions of 
barriers to diabetes care between patients and primary care and 
secondary care. Diabetes Care. 2007;30(3):490–5.

11.       Delavari AS, Mahdavi Hazaveh , Nowroozy Nizad , Yar Ahammadi 
Shaf .  Kamar kaz. editor. Tehran: nashr seda; 1380.

12.       Orem DE. Nursing concepts ofpractice. 6 edSt.Louis: Mosby; 2000.
13.       Dashad H. history of diabetes.Hamadan: Hamadan University 

Press; 1379.
14.       Dempsey PA, Dempsey AD. Using Nursing Research: Process, Critical 

Evaluation, and Utilization. 5 edNew York: Lippincoott Williams& 
Wilkins; 2000.

15.       Clochesy JM. Critical care nursing. 3 ed: W.B.Saunders; 2000.
16.       Rubin RR, Peyrot M, Saudek CD. Differential effect of diabetes 

education on self-regulation and life-style behaviors. Diabetes 
Care. 1991;14(4):335–8.

17.       Heisler M, Smith DM, Hayward RA, Krein SL, Kerr EA. How well 
do patients' assessments of their diabetes self-management cor-
relate with actual glycemic control and receipt of recommended 
diabetes services? Diabetes Care. 2003;26(3):738–43.

18.       Ahmed Khan L, Ahmed Khan S. Level of knowledge and self-care in 
diabetes in a community hospital in najran.. Available from: http//
www.kfshrc.edu.sa/annals/203_204/99-177R.htm.

19.       London FA. Nurse guide to patient and family education.Philadelphia: 
Lippincott; 1999.

20.       Parchman ML, Pugh JA, Noel PH, Larme AC. Continuity of care, 
self-management behaviors, and glucose control in patients 
with type 2 diabetes. Med Care. 2002;40(2):137–44.

21.       Kerr EA, Gerzoff RB, Krein SL, Selby JV, Piette JD, Curb JD, et al. 
Diabetes care quality in the Veterans Affairs Health Care System 
and commercial managed care: the TRIAD study. Ann Intern Med. 
2004;141(4):272–81.

22.       Rayman KM, Ellison GC. When management works: an organi-
zational culture that facilitates learning to self-manage type 2 
diabetes. Diabetes Educ. 1998;24(5):612–7.

23.       Norris SL, Lau J, Smith SJ, Schmid CH, Engelgau MM. Self-manage-
ment education for adults with type 2 diabetes: a meta-analysis 
of the effect on glycemic control. Diabetes Care. 2002;25(7):1159–
71.

24.       Brown SA, Blozis SA, Kouzekanani K, Garcia AA, Winchell M, Ha-
nis CL. Dosage effects of diabetes self-management education for 
Mexican Americans: the Starr County Border Health Initiative. 
Diabetes Care. 2005;28(3):527–32.

25.       Basa RP, McLeod B. Evaluation of a diabetes specialty centre: struc-
ture, process and outcome. Patient Educ Couns. 1995;25(1):23–9.

26.       Moghadamattabrizi F, Mohadesi H, Babayee H, editors. The Sur-
vey of need educational diabetes about self-care referring to 
taleghani hospital Urmia.; Abstract second public health con-
gress.; 2002; Medical sciences University Kermanshah. p. 270.

27.       Khabazian M, Yadolahi A. Rate Knowledge about diabetes in ha-
bitant Yazd City. J Shaheed Sadoughi Univ Med Sci.;221(8):11–4.

28.       Jackson CL, Bolen S, Brancati FL, Batts-Turner ML, Gary TL. A sys-
tematic review of interactive computer-assisted technology in 
diabetes care. Interactive information technology in diabetes 
care. J Gen Intern Med. 2006;21(2):105–10.

29.       Erasmus RT, Blanco Blanco E, Okesina AB, Gqweta Z, Matsha T. 
Assessment of glycaemic control in stable type 2 black South 
African diabetics attending a peri-urban clinic. Postgrad Med J. 
1999;75(888):603–6.

30.       Multy Oosath A, Moosa Nasab N, Kardgary M. Effects of control 
factors for diabetes using glycated hemoglobin measurement in 
diabetic patients referred to Diabetes Clinic, Zanjan city. J Zanjan 
Univ Med Sci. 1379(32):12–6.

31.       Chapman KM, Ham JO, Liesen P, Winter L. Applying behavioral 
models to dietary education of elderly diabetic patients. j Nutr 
Educ. 1995;27(2):75–9.

32.       Heydari GH, Muslimi S, Montazeri Far F. Effect of Nutrition, Prop-
er Diet education on knowledge, attitude and Practice of type 
two diabetes. Zahedan J Res Med Sci. 1381;4(4):207–13.

33.       Gucciardi E, Demelo M, Lee RN, Grace SL. Assessment of two 
culturally competent diabetes education methods: individual 
versus individual plus group education in Canadian Portuguese 
adults with type 2 diabetes. Ethn Health. 2007;12(2):163–87.

34.       Hazavehei SMM, Sharifirad G, Mohabi S. [The effect of education-
al program based on health belief model on diabetic foot care]. 
Int J Diba Dev Cries. 2007;27(1):18–23.

35.       Karimi A. The effect of educational irt on nutration type 2 diabetes 
based on health Belief Model.Isfahan University of Medical Sci-
ences; 2006.

36.       Asghari . The the effect of education program safety on based health 
Belief Model in workers.Isfahan University of Medical Sciences; 
2006.

37.       American diabetes Association (ADA).. Standard of Medical Care 
for patient with diabetes Mellitus. Diabetes Care. 2002;25:533–49.

38.       Hee Sung K. Impact of Web -based nurse's education on glycosyl-
ated hemoglobin in type 2. .

39.       Diabetes Prevention Program Research G. Within-trial cost-effec-
tiveness of lifestyle intervention or metformin for the primary 
prevention of type 2 diabetes. Diabetes Care. 2003;26(9):2518–23.



Zareban I et al.

Iran Red Crescent Med J. 2014;16(12):e83116

40.       Sharifian A, Dilavar A, Shahsavari S. Amount of glycated hemo-
globin and related factors in diabetics referred to the Diabetes 
Center of Kurdistan Province in 1378. Sci J Kurdistan Univ Med Sci. 
1379;5(18):7–12.

41.       Kasaeian N, Forghani B, Faziye Imani B. Review of food associated 
with blood glucose, glycosylated hemoglobin in type 2 diabetic 

patients. Iran J Endocrinol Metab. 1381;4(13):9–13.
42.       Borzou SR, Biybangeri Z, Biybangeri.. Review of diet on blood 

sugar levels in type II diabetic patients referred to health centers 
in Rasht city. J Zanjan Univ Med Sci. 1378(26 supl 27):65–72.

43.       Tankova T, Dakovska G, Koev D. Education of diabetic patients--a 
one year experience. Patient Educ Couns. 2001;43(2):139–45.


