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Abstract  

The diabetic patients with low health literacy have more problems for understanding their disease and less 

participate in the self-care and blood sugar controlling activities. This study aims to determine the effect of 

training intervention on health literacy of diabetic type II patients referring to clinics (Imam Ali, Aliasghar and 

Khatam) of Zahedan. This study was a randomized controlled research that applied on 160 patients suffering 

from diabetes type II which classified in two intervention and control groups based on block random allocation. 

The data was collected by a valid questionnaire that before training was filled by two groups. The intervention 

group received a training session 45-60min as 8-person groups. 2 months (60 days) after training intervention, 

the both intervention and control groups filled the relative questionnaire again. SPSS v. 16 and statistical tests 

including independent t-test and chi square were used for analysis of data. No significance difference in 

awareness, behavior and health literacy was observed between two groups, before intervention; but, after 

intervention, mean values of awareness, behavior and health literacy in trained group was significantly higher 

than control group.  
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In addition, after training the statistical test of independent t-test, significant difference was shown in change of 

skill score of accessibility to the information (p=0.008) and understandability of reading (p<0.0001) in the 

intervention group in comparison to control group. The results of this study indicated that even holding one 

training session for the diabetic patients may be followed by increment of health literacy 10%. Providing the 

training plan in simple language with high readability and accessibility to health information improves the 

health literacy, awareness and behavior of diabetic patients. And improve diabetic patients' health literacy leads 

to better results in the control and treatment of diabetes. 

Keywords: Training; Health Literacy; Diabetes type II. 

1. Introduction  

Diabetes is the cause of mortality in many countries [1]. According to the report of International Diabetes 

Federation in 2014, about 387 million peoples suffer from diabetes throughout the world and it is predicted that 

it is reached to 592 million peoples until 2035. The diabetes resulted in 4.9 million mortalities in 2014 and every 

7 seconds, one person dies from diabetes [2]. According to the newest statistics in 2013, statistics related to 

diabetic patients and mortality due to diabetes in Iran reported respectively 5214550 persons and about 38 

thousand deaths [3]. Number of diabetic patients in Iran until 2030 will reach to more than 7 million peoples [4]. 

Diabetes imposes heavy costs to the health and treatment systems [5].  

According to the report of International Diabetes Federation, world health costs for treatment and management 

of diabetes complications in 2013 is 548 billion Dollars at least and as predicted it may be reached to more than 

627 billion USD until 2035 [6]. Training is one of the most essential prevention, treatment and control methods 

of chronic diseases such as diabetes [7]. One of factors affecting the control and prevention of diabetes is health 

literacy [8]. Non-observance of diabetes treatment in a few cases is dependent to the health literacy of people 

[9].  

Health literacy means capacity of acquiring, processing and understanding the essential information and services 

required for appropriate decision making in the field of health [10] which includes a group of reading, listening, 

speaking, analysis, decision making and calculations skills and capability of applying these skills in the health 

situations [11]. The first survey study with the objective of analyzing the health literacy level in five state 

provinces (Tehran, Mazandaran, Booshehr, Kermanshah and Qazvin) indicated that the health literacy in Iran is 

low (28.1% adequate health literacy, 15.3% boundary health literacy and 56.6% inadequate health literacy) [12]. 

In the study applied by Mahmoudi and his colleagues health literacy level of diabetic patients was reported very 

low [13]. Low health literacy is associated with increment of mortality, hospitalization [14], and lower 

benefitting from preventive services [15]. The patients with low literacy have problem in understanding training 

contents, interpretation of nutrition information, identification of normal blood sugar and pressure range and 

interpretation of numbers [16] and less participate in the self-care and low blood sugar control activities [17].  

According to the study applied by Haward, medical costs for people with inadequate health literacy are higher 

[18]. Improvement of health literacy may reduce the health cares costs and hospitalization period [19]. An 
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important instrument for improvement of health literacy is using simple language for perception of oral and 

written information [20]. The words that people use in the routine conversations, short sentences and images 

must be used for clearing the meaning of words for the patients with limited reading literacy [21]. Considering 

the highly importance of health literacy, this subject has not been studied in Iran, appropriately. The studies 

applied on health literacy of diabetic patients are very little. Diabetes is a complex disease that needs awareness 

and regular control of blood sugar by the patient himself. Improvement of health literacy may provide better 

results in the treatment and reduction of diabetes complications. Thus, applying further studies in this relation is 

necessary. The present study was applied with the objective of analyzing the effect of training on promotion of 

health literacy of diabetic type II patients in Zahedan, using health literacy questionnaire in order to achieve 

appropriate and effective solutions in this relation.  

2. Materials and methods 

The present research was a randomized controlled study that applied with the objective of determining the effect 

of training intervention on promotion of health literacy, awareness and behavior of patients suffering from 

diabetes type II. 160 patients referring to the clinics (Aliasghar, Imam Ali and Khatam) of Zahedan were placed 

in two control and intervention groups based on random allocation on block basis. After obtaining license from 

Ethics Committee of Research Deputy of University of Medical Sciences and permission of three hospitals 

(Imam Ali, Khatam, Aliasghar), the patients were included in the study.  

Inclusion criteria were confirmation and diagnosis of diabetes type II by the specialist physician and passing 

more than one year after absolute diagnosis of disease, having good physical conditions and consciously 

satisfaction for participation in the study; and exclusion criteria included dissatisfaction of patients for 

participation in the study and lacking good physical conditions for responding the questions. In this study, a 4-

part questionnaire was used; first part: related to individual characteristics of patients by asking 6 questions (age, 

gender, educations, employment status, family history of infecting with diabetes and its diagnosis years). 

Second part: health literacy questionnaire including four subparts of accessibility, information understandability, 

reading understanding, and calculation ability.  

To design the questionnaire, functional health literacy in adults (TOFHLA) that is a valid questionnaire and 

translated in previous studies in Persian and its validity and reliability had been calculated, was used. Upon 

patterning the main framework of TOFHLA, a few changes were made in the information accessibility, 

information understanding, reading understanding and calculations. The questionnaire was localized to be more 

applied for the region and diabetic patients and its reliability and validity was obtained again. Health literacy 

questionnaire includes 36 questions. 10 questions about information accessibility, 10 questions related to 

information understandability, 11 questions related to calculation ability, 5 questions about reading 

understandability and total score of health literacy was obtained from total scores of four above parts. Total 

health literacy score is 75 and health literacy scores range is within 0-75.  

Third part: researcher-made awareness questionnaire asking 14 questions and total sore of awareness 34 and 

awareness scores range is within 0-34. Fourth part: the researcher made behavior questionnaire including 11 
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questions and total score of behavior 32 and behavior score range is within 0-32. To determine the validity of 

data collection instrument, content validity was used so that at first upon studying the valid books and papers 

related to diabetes type II, data was collected. Later, its content was studied and evaluated by 10 advisors, 

counseling advisors and diabetes therapists. After receiving their opinions and suggestions, required changes 

were applied on the questionnaire. To determine the reliability of questionnaire, test retest method and 

Cronbach’s alpha test was used. In the retest method, the questionnaires were distributed among 20 persons of 

studied population, filled and collected, and again after 2 weeks, the same questionnaire were delivered to the 

same people and compared to each other in both turns. According to the summary of tests, Cronbach’s alpha and 

correlation coefficient for health literacy (r=0.8 and α=0.88), awareness (r=79% and α=78%), and behavior 

(r=76% and α=84%). The data was collected by interview and recording the information in questionnaire. At 

first, the questionnaire was studied and filled 2 months after training intervention by the participants in both 

studied groups. The control group received the routine cares and in the intervention group, a training program 

was implemented, including a training session as discussion in 8-member groups and questions and answers 

together with showing training film and PowerPoint. The sessions time was within 45-60min. in these sessions, 

the patients discussed about their disease using each other’s personal experiences and in these training sessions, 

the trainer only acted as facilitator. At the end of training session, a training diabetes booklet was distributed 

among intervention group. The data was analyzed aiding SPSS v. 16 and descriptive statistical tests (frequency 

distribution, mean and standard deviation) and analytical tests including independent t test and chi square. The 

significance level in this study was assumed lower than 0.05. 

3. Results 

Altogether 160 patients suffering from diabetes type II participated in this study. Table (1) shows the 

demographic characteristics of patients in two groups. As it is observed, no significant difference existed 

between two groups in relation to the demographic variables before training intervention. In both groups, more 

than half of people (about 71%) consisted of women, almost 60% within age range 40-59 and family history of 

infecting with diabetes, over 80% of people, no longer than 4 years passed over diagnosis of their diabetes. 

Other demographic characteristics are shown in Table 1. 

The mean and standard deviation of scores of health literacy skills in both intervention and control groups after 

implementation of training intervention are shown in table 2. Before intervention, no significant difference was 

observed between two groups, but after intervention, significant difference was observed between two groups in 

scores related to accessibility to information and reading understandability (P<0.05), so that after intervention, 

the mean information accessibility scores reached from 4.13 to 5.35 and reading understandability from 6.45 to 

12.69 in the intervention group. According to table (2), after intervention, the mean of total scores of health 

literacy, awareness and behavior in intervention group was higher than control group and significant difference 

existed in the variations of total scores of health literacy (P=0.002), awareness (P<0.0001) and behavior 

(P<0.0001) between two intervention and control groups. According to the results, after intervention, mean of 

total scores of health literacy reached from 44.12 to 51.95, awareness from 22.3 to 31.92 and behavior from 

19.79 to 27.59. Summary of results indicates that the training program including use of easy and understandable 

texts with readability for low literate patients was effective in intervention group.  
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Table 1: Comparison of demographic variables before the intervention and control groups, educational 

programs 

 

variable 

 Groups Groups control  

Sig number percent number percent 

 

gender 

Man 

Female 

23 

58 

4/28  

6/71  

20 

59 

3/25  

7/74  

 

P= 0/661           
      

 
 

Age groups 

Less than 39 

 years59-40 years60 
years 

6 

51 

24 

 

4/7  

63 

6/29  

10 

46 

23 

7/12  

2/58  

1/29  

 

P= 0/534 

 

Level of education 

 Illiterate 

Primary 

Diploma or higher 

30 

27 

24 

 

37 

4/33  

6/29  

27 

28 

24 

2/34  

4/35  

4/30  

 

 

P= 0/989 

Employment status Unemployed 

Working 

Employee 

 Self-employment 
(private)housewife 

Retired 

9 

2 

3 

4 

50 

13 

1/11  

5/2  

7/3  

9/4  

7/61  

16 

6 

5 

1 

0 

50 

17 

6/7  

3/6  

3/1  

0 

3/63  

5/21  

 

P= 0/193 

Years of diabetes diagnosis 

 

Less than 3 years 

9-4 years 

14-10 years 

More than 15 years 

15 

29 

23 

14 

5/18  

8/35  

4/28  

3/17  

14 

27 

31 

7 

7/17  

2/34  

2/39  

9/8  

 

P= 0/308 

A family history of diabetes Yes 

 no 

 

49 

32 

5/60  

5/39  

46 

33 

2/58  

8/41  

P= 0/77 
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Table 2: comparison of changes in mean scores of health literacy skills, knowledge and behavior before and 

after intervention . 

construct Group      Total 
 score 

Score before 
intervention 

Score After 
intervention 

Difference 
(After- 
before) 

P - 
value*     
 
 
 

 Mean(SD) **               Mean(SD)                Mean(SD)                

The ability to 
access 
information 
 

Intervention          
Control 

10 
10 

4/13±2/09 
4/62±1/96 

5/35±2/06 
4/72±1/9 

2/22±2/28 
0/1±2/37 

0/008 

The ability to 
understand the 
information 

Intervention 
Control 

30 
30 

21/9±4/44 
22/07±4/71 

22/59±4/35 
22/17±4/38 

0/69 ± 6/11 
0/1 ± 5/27 

0/515 

Ability to 
understand 
reading 
 

Intervention 
Control 

16 
16 

6/45±3/96 
6/26±4/37 

12/69±3/62 
6/29±2/4 

6/23 ± 5/75 
0/02 ± 5/23 

<0/0001 

The ability to 
perform 
numeracy 
 

Intervention 
Control 

19 
19 

11/62±4/48 
10/46±4/71 

12/12±4/47 
10/49±4/05 

0/49 ± 6/73 
0/02 ± 4/76 

0/613 

health literacy Intervention 
Control 

75 
75 

44/12±12/48 
43/53±12/57 

51/95±11/42 
43/77±11/19 

7/82 ± 17/51 
0/05 ± 14/12 

0/002 

knowledge Intervention 
Control 
 

34 
34 

22/3(4/23) 
22/21(4/58) 

31/92(2/22) 
22/44(4/07) 

9/61 (4/72) 
0/22 (6/32) 

<0/0001 

Behavior Intervention 
Control 
 

32 
32 

19/79 (3/53) 
19/5 (3/75) 

27/59 (3/27) 
19/78 (3/78) 

7/8 (4/83) 
0/27 (5/42) 

<0/0001 

 

4. Discussion 

This study was applied aiming to analyze the effect of health literacy, awareness and behavior of diabetic type II 

patients. Results of present study indicated a significant difference between score of health literacy, awareness 

and behavior in intervention group before and after training. This increment of scores related to health literacy, 

awareness and behavior of diabetic patients in intervention group indicates the positive effect of training and 

applied methods (use of training materials in simple language with the readability and understandability of 

patients etc.). Corresponding to the results of present study, the study applied by Tal and his colleagues with the 

objective of assessment of the effect of training program in small groups, on the awareness and literacy of 

female diabetic type II patients [8] and study of Mamiyanlou and his colleagues titled “analysis of the effect of 

training technique in small groups on the awareness and health literacy of cardiac patients [22] indicated that 

health literacy and awareness of patients was increased after holding training sessions. Study of Kavanaf [23] 

and Kandola [24] also showed that upon holding the training session, health literacy of patients is promoted. 

Systematic analysis by Van Scoyoc and Dewalt also confirms that training interventions may result in the 

improvement of better results for the patients suffering from diabetes with low literacy [25]. Assessment of 
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relationship between functional health literacy and awareness of patients suffering from hypertension and 

diabetes by Mark Williams and his colleagues demonstrated that 92% of patients suffering from hypertension 

with adequate health literacy could read the hypertension symptoms and 94% of patients suffering from diabetes 

with the adequate functional health literacy could read the hypoglycemia symptoms [26]. 

In addition, this study indicated that training intervention increases information accessibility in diabetic type II 

patients in the intervention group that is somehow similar to the study of Girber. Girber analyzed the 

information accessibility about diabetes via computer and summary of his study indicated the increase of 

sensitivity of intervention group to the diabetes complications and the time spent for use of computer was higher 

in the people with adequate health literacy [27]. 

According to the results of present study, reading understandability skill in intervention group was increased 

after training that may be due to using training diabetes booklet in simple language with the patients’ readability 

and understandability. No study indicating the increase of readability due to training intervention, was found, 

but similar studies such as assessment of readability of references trained to the patient about diabetes by 

Khadijeh Ahmadzadeh and his colleagues indicated that readability of readability of training references is low 

and proportional to the people with academic literacy [28]. 

Summary of study provided by Eltorai also showed that the readability level of most training materials to the 

patient, available on the American Association for Surgery of Trauma Website (AAST) is higher than patients’ 

understandability and readability [29]. Wallace & Lennon indicated that the readability of training references is 

low and most people are not able to understand them [30]. In another study applied by Esterda and his 

colleagues readability of training materials written for the patients, was assessed using 50 brochures and results 

of their study indicated that 88% of training materials have been written for the level of ninth grade and higher 

[31]. 

The findings of present study also indicated that the training increased the awareness of intervention group in 

comparison to control group. According to the results of independent t test, variations of mean of both groups 

was significant (P<0.0001). In other similar studies such as study of Tal and his colleagues [8], Najmeh 

Almolouk Amini [32], Sadeghi [33], Rakhshandehro and his colleagues [34], Baghianimoghadam [35], Bayat 

and his colleagues [36], Malek [37], the people had good awareness after training. 

Results of present study also indicated the effect of training on the behavior of diabetic type II patients, so that 

after training, the behavior score in intervention group was increased 7.8 score. The study provided by Mehdi 

Mameneh showed that nutritional behavior of patients trained based on participatory care model, was improved 

than before intervention [38]. In the study of Najmeh Almolouk Amini, after implementation of training 

program, the nutritional behavior of patients was increased significantly [32]. In the study of Ashvandi and his 

colleagues also the effect of self-care training based on Teach Back method increased the awareness and self-

care behaviors of diabetic type II patients [39]. Summary of study applied by Ishikawa indicated that self-

efficiency of patients with low communication literacy was increased when they participated actively in the 

patient-physician communication [40]. 
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Altogether, results of study showed that training program, use of texts in simple language with readability for 

the low literate patients promote the health literacy, awareness and behavior of diabetic patients and can create 

significant changes in the health literacy, awareness and behavior of diabetic type II patients.  

5. Conclusion 

Significant changes in the awareness, health literacy and behavior of studied patients in this research 

demonstrated that even holding a training session for diabetic patients (use of training materials in simple 

language and understandable for the patients) may promote the health literacy, awareness and behavior of 

diabetic type II patients. Whereas most diabetic patients have very low literacy, the training material to the 

patient must be written in simple and understandable language for the low literate patients and those having no 

academic education. Presenting the training program in simple language with high readability and accessibility 

to health information improve the health literacy of diabetic patients and improvement of health literacy of 

diabetic patients provides better results for control and treatment of diabetes. This method together with 

produced training content may be used for all diabetic patients.  

The limitations of this study included low education level and vision problems of studied people. The patients 

due to low literacy and ocular complications of diabetes were not able to fill the questionnaires. To solve this 

problem, the questionnaires were filled by the questioner via direct interview, and another limitation was non-

willing of patients for presence at the training program due to lack of ability to pay the traffic costs and far 

distance of living area to diabetes clinic. This problem was solved by paying the traffic cost by the researcher. 

Appreciation 

This paper is a part of research project of M.Sc. thesis on Health Training and Promotion. Hereby, the 

researchers appreciate the honorable professors, research deputy of University of Medical Sciences of Zahedan 

and affiliated hospitals of university due to granting permission for applying this study, as well as the honorable 

patients due to participation in this study. 

Reference 

[1]. Weymann Nina; Härter Martin and Dirmaier Jörg. A tailored, interactive health communication 

application for patients with type 2 diabetes: study protocol of a randomised controlled trial. BMC 

Medical Informatics and Decision Making 2013, 13:24 http://www.biomedcentral.com/1472-

6947/13/24 

[2]. IDF (International Diabetes federation ) DIABETES ATLAS Sixh edition ;2014 UPDATE. Country 

summary table: estimates for 2014 .Online version of IDF Diabetes Atlas: www.idf.org/diabetesatlas or 

scan the QR code for the app available for iPad 

[3]. laleh zarian Anasyk, zareh Farashbandi  firozeh , Rahimi Ali Reza ,   Hassanzadeh Akbar. The effect of 

individual factors on health information seeking behavior of Diabetics patients. Health Management. 

17; 2014(58).(persian) 

[4]. Tol A, Alhani F, Shojaeazadeh D, Sharifirad Gh R. Empowerment Approach to Promote Quality of 

http://www.biomedcentral.com/1472-6947/13/24
http://www.biomedcentral.com/1472-6947/13/24


American Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) (2017) Volume 32, No  1, pp 215-225 

223 
 

Life and Self-Management among Type 2 Diabetic Patients. The health system Journal,the seven, 

2011,Vo:7,No:2 . (persian 

[5]. Zhao X, Zhu X, Zhang HS, Zhao W, Li J, Shu Y, Li S; Cai L; Zhou J;Li Y.. Prevalence of diabetes and 

predictions of its risks using anthropometric measures in southwest rural areas of China. BMC Public 

Health. 2012; 12(1): 821 

[6]. IDF (International Diabetes federation ) DIABETES ATLAS Sixh edition ;2013. Online version of IDF 

Diabetes Atlas: www.idf.org/diabetesatlas 

[7]. Shamsi Mohsen , Sharifi rad G R , Kachuei Ali , Hassanzadeh Akbar. Effect of walking training 

program on knowledge, attitude, performance and metabolic control of blood glucose in diabetic 

female patients with type 2 diabetes. Journal of Birjand University of Medical Sciences. Fall 2010 , Vol 

:17, No: 3 

[8]. Tol Azar, Pourreza A, Rahimi Foroshani A, Tavassoli E. Assessing the effect of educational program 

based on small group on promoting knowledge and health literacy among women with type2 diabetes 

referring to selected hospitals affiliated to Tehran University of Medical Sciences. Razi Journal of 

Medical Sciences. Jan-Feb 2013, Vol. 19, No. 104 

[9]. Aguilera Carolina; Pérez Miguel A.; Alonso Palacio Luz Marina. Readability of Diabetes Education 

Materials: Implications for reaching patients with written materials. Salud Uninorte. Barranquilla (Col.) 

2010; 26 (1): 12-26 

[10]. Fransen MP, Van Schaik TM, Twickler TB, Essink-Bot ML. Applicability of internationally available 

health literacy measures in the Netherlands. J Health Commun 2011, 16(Suppl 3): 134-49. 

[11]. Austin Boren S. A Review of Health Literacy and Diabetes: Opportunities for Technology. Journal of 

Diabetes Science and Technology, January 2009, Volume 3 , Issue 1 

[12]. Tehrani Banihashemi S ,et al . Health literacy in five province and relative effective factors. Strides in 

Development of Medical Education. 2007;4(1):1-9(persian) 

[13]. Mahmoodi H, Negarandeh R, Javaheri M, Sharifi P, Ghanei R, AminPour A, Akbari A, Kazemi 

E,Mohammadi Y. Examining the Relation of Health Literacy with outcomed of Diabetes among type 2 

Diabetes Patients in saqez ,2011. The Journal of Urmia Nursing and Midwifery Faculty,March 

2014,vol:12(1) (Persian 

[14]. Osborne Richard H, Batterham Roy W, Elsworth Gerald R, Hawkins Melanie ,Buchbinder Rachelle. 

The grounded psychometric development and initial validation of the Health Literacy Questionnaire 

(HLQ). BMC Public Health 2013, 13:658 

[15]. ChewLisa D, Bradley Katharine A Bradley , Boyko Edward J. Brief Questions to Identify Patients 

With Inadequate Health Literacy. Health Literacy and Family Medicine. September 2004, Vol. 36, No. 

8 

[16]. Gregory Becky Pratt. Addressing Literacy and Numeracy to Improve Diabetes Care.Vanderbilt 

Diabetes Center, www. vanderbiltdiabetes.org 

[17]. Osborn . Chandra Y; Cavanaugh  Kerri and Kripalani Sunil . Strategies to Address Low Health 

Literacy and Numeracy in Diabetes. clinical diabetes.2010,volum28;number 4. 

[18]. Howard DH, Gazmararian J, Parker RM. The impact of low health literacy on the medical costs of 

Medicare managed care enrollees. Am J Med. 2005;118:371–377 

http://www.idf.org/diabetesatlas


American Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) (2017) Volume 32, No  1, pp 215-225 

224 
 

[19]. falconer naudia ; reicherter E.Anne ; Billek-Sawhney Barbara ; Chesbro Steven. An Analysis of the 

Readability of Educational Materials on the Consumer Webpage of a Health Professional Organization 

: Considerations for Practice. http: //ijahsp.nova.edu . vol. 9 No .3 ; ISSN 1540-580X 

[20]. Quick Guide to Health Literacy. U.S. Department of Health and Human Services. Office of Disease 

Prevention and Health Promotion 

[21]. Communicating Effectively with Patients: The Importance of Addressing Health Literacy. and 

Numeracy.American Associationof Diabetes Educattors. AADE White Paper, Issued December 30, 

2013 

[22]. Mamianloo H, ToL A, Khatibi NKH, Ahmadi Komoleleh S ,  Mohebbi B. Assessing the effect of small 

group intervention program on knowledge and health literacy among patients with heart failure. 

Nursing Education.2013,VOL:3, NO:3 

[23]. Cavanaugh K, Wallston KA, Gebretsadik T, Shintani A, Huizinga MM, Davis D, et al. Addressing 

Literacy and Numeracy to Improve Diabetes Care Two randomized controlled trials. Diabetes Care. 

2009; 32 (12): 2149-55 

[24]. Kandula Namratha R, A Nsiah-Kumi, Phyllis A, Makoul Gregory, Sager Josh, Zei Charles, Glass Sara, 

Stephens Quinn, Baker David. The relationship between health literacy and knowledge improvement 

after a multimedia type 2 diabetes education program.  Patient Education and Counseling.2009, 

75(3):321-7 

[25]. Van Scoyoc Erin E and DeWalt Darren A. Interventions to Improve Diabetes Outcomes for People 

With Low Literacy and Numeracy: A Systematic Literature Review. Diabetes Spectrum. 2010, Volume 

23, Number 4 

[26]. Williams M ,Baker David W, Parker ruth M, Nurss Joanne R. Relationship of Functional Health 

literacy to Patients Knowledge of Their Chronic Disease.Arch RCH Intern Med, Jan 

1998,VOL:158,172-166 

[27]. Gerber Ben S, et al. Implementation and Evaluation of a Low-Literacy Diabetes Education Computer 

Multimedia Application . Diabetes Care, July 2005, Vol : 28, N0: 7 

[28]. Ahmadzadeh Khadijeh , Khosravi Abdolrasoul  ,Arastoopoor Sholeh ,Tahmasebi Rahim. Assessing the 

Readability of Patient Education Materials aboutDiabetes Available in Shiraz Health Centers. Iranian 

Journal of Medical Education 2014 VOL:14 , No : 8,661- 668 

[29]. Eltorai Adam E. M. ; Ghanian Soha ; Adams Charles A.; Born Christopher T.; Daniels Alan H. 

Readability of Patient Education Materials on the American Association for Surgery of Trauma 

Website. Arch Trauma Res. 2014 June; 3(2): e18161. 

[30]. Wallace Lorraine Silver, Lennon Elizabeth S. American Academy of Family Physicians Patient 

Education Materials: Can Patients Read Them?. Fam Med 2004, Vol: 36, No: 8 

[31]. Estrada Carlos A, Hryniewicz Mary Martin, Higgs Vetta Barnes. Anticoagulant Patient Information 

Material Is Written at High Readability Levels Downloaded from http://stroke.ahajournals.org/ by 

guest on December 9, 2014. 

[32]. Amini Najmatolmolook , Bayat Fatameh, Rahimi Mohboobeh,  Bekri Gona, Taheri Giti ,Shojaeezadeh 

Davoud . Effect of Education on Knowledge, Attitude and Nutritional Behavior of Patients with Type 2 

Diabetes. Journal of Health & Development. Winter 2013 ,Vol. 1, No. 4, 

http://www.researchgate.net/publication/24360921_The_relationship_between_health_literacy_and_knowledge_improvement_after_a_multimedia_type_2_diabetes_education_program?ev=auth_pub
http://www.researchgate.net/publication/24360921_The_relationship_between_health_literacy_and_knowledge_improvement_after_a_multimedia_type_2_diabetes_education_program?ev=auth_pub


American Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) (2017) Volume 32, No  1, pp 215-225 

225 
 

[33]. Sadeghi  mahdi ,    Pedram Razi  Shadan  ,  Nikbakht Nasrabadi Ali Reza  , Ebrahimi Hossein  , 

Kazemnejad Anoushiravan. Comparison of the impact of education based on the empowerrment model 

and family-center empowerrment model on knowledge and metabolic control of patients with type 2 

diabetes mellitus. Nursing Education. Fall 2013 , vol:2, No :3 

[34]. Rakhshandehroo Sakineh ,Ghaffari Mohtasham, Heidarnia Ali Reza ,  Rajab Asadullah . The 

effectiveness of educational interventions on metabolic control in diabetic patients referred to Iranian 

Diabetes Association. Journal of Diabetes and Lipid iran. Issued specific risk factors for diabetes and 

cardiovascular disease. 2009 :57-64 

[35]. Baghiani Moghadam  M.H , Taheri Gh , Fallah Zadeh Hussain  ,Parsa  Maryam. The effect of 

instructional designed SMS based on Health Belief Model (HBM) on adoption of self-care behavior of 

patients with type II diabetes. Modern Care, Scientific Quarterly of Birjand Nursing and Midwifery 

Faculty.2014  ,Vol;1 1, No:1,10-18 

[36]. Bayat Fatemeh, Shojaeizadeh David , Hosseini Sayed Mostafa ,Sadeghi Roya, Tol Azar . The 

effectiveness of educational programs to improve the lifestyles of patients with type II diabetes.  

Journal Research of Health System.2012  ,Vol: 7, No:8 

[37]. Malek Mahsa and Çakıroğlu F. Pınar. The effects of nutritional education on patients with type–II 

diabetes on the nutritional knowledge and consumption. European Journal of Experimental Biology, 

2013, 3(1):217-222 

[38]. Mamene Mahdi, Lakdizaji Sima , Rahmani Azad  , Behshid Mozhgan . The Effect of Teaching Based 

Collaborative Care Model on Diet Habits in Diabetes Type II: a clinical trial study.Scientific jornal of 

Hamadan Nursing & Midwifery Faculty.spring 2014, vol:22, No :1  

[39]. Oshvandi Khodayar  , Jokar Mozhgan ,  Khatiban Mahnaz ,   Keyani Javad  ,  Yousefzadeh  

Mohammad Reza  , Sultanian Ali Reza. The  HE Effect FFECT Of F Self  ELF Care ARE Education  

Based A On N Teach Back Method  on  Promotion of Self Care  Behaviors  in Type II Diabetic  

IPatients : a Clonical Trial Study. Iranian journal of Diabetes and Metabolism; , Fall 2014Vol.13, No 2 

[40]. Ishikawa Hirono, Yano Eiji, The relationship of patient participation and diabetes outcomes for patients 

with high vs. low health literacy. Patient Education and Counseling 84 (2011) 393–397 

 

 

 

 


