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ABSTRACT 
Diabetes mellitus (DM) is one of the main cause of death and disability in the elderly. We aimed to evaluate the 

diabetes mellitus-related problems in elderly participants attended the diabetes clinic of Ardabil. 

In a cross-sectional analytical study, 91 elderly participants were randomly enrolled. Standard Problem Area in 

Diabetes scale was used. Data were obtained through interview and analyzed using SPSS version 22 by descriptive 

and analytical methods. 

The mean and standard deviation of the Total Problems Related to Diabetes Mellitus was 31.51 ± 15.37. There were 

significant relationships between Total Problems Related to DM and marital status (P=0.02), the score of depression-

related problems and gender (P=0.04) and the score of treatment barriers with the family composition (P=0.009) and 

marital status (P=0.005). Elderly with further chronic illness have had additional treatment barriers (P=0.02). 
Most of the elderly are suffering from various DM-associated problems. They needed to be taken into account in 

promotion planning sex, family composition, and numbers of chronic diseases.  
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INTRODUCTION  
With the progress in medical sciences and increase in 

life expectancy, the global population is ageing. 

Currently, more than half of the elderly in the world 

are living in developing countries [1]. The disability 

and mortality caused by chronic diseases among the 

elderly would be more than those by acute diseases [2]. 

By ageing, the risk of chronic diseases among the 
elderly increases significantly [3]. Recent studies have 

shown that 80% of the elderly have at least one chronic 

disease with a higher risk of disability and death [4]. 

Almost 40% of the elderly in society experience some 

of the constraints of chronic diseases [5]. Since the 

ability of people reduces by ageing and nearly 58% of 

people above 65% require special care, the importance 

of care for this group is highlighted [6]. 

Diabetes mellitus (DM) as one of the chronic diseases 

in human societies, affects the quality of life of 

patients as well as their families [7]. DM involves all 
aspects of people’s lives and the treatment requires 

basic changes in the patients’ lifestyle [8]. According 

to World Health Organization, the number of adults 

with DM would reach 300 million people by 2025 and 

it is predicted that, in some races, 50% of the 
population would suffer from this disease. The 

prevalence of DM is increased by ageing so that the 

prevalence of this disease in the elderly is 8%, which 

is three times the younger age [6]. In the United States, 

10% of people above 20 years old and 23% of people 

above 60 years old are suffering from DM. However, 

DM in 11% of people between 60 and 74 years old is 

not still diagnosed [9-11]. 

Prevalence of DM is worrying and rapidly increasing 

so that, during the last decade, it is increased by 50% 

[5]. Prevalence of DM in the elderly and high health 

costs lead to an increase in the economic burden 
caused by this disease [12]. In the United States, DM 

is the seventh cause of death and the major cause of 

non-traumatic amputation, blindness and complete 

lack of renal function [13]. Elderly people with DM 

might have problems in the treatment and follow-up of 

complex therapeutic regimens [14]. Today, despite the 

progress in medical sciences and the emergence of 

specialized elderly sciences, many of the personal and 

psychological aspects of the elderly remain unknown 

and most of the psychological and physical problems 

remain unresolved [15]. 

http://iem.iums.ac.ir/en?sid=78
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In 2016, 6.1% (4.8 million people) and 9.2% (7.4 

million people) of the Iranian population were ≥65 

years and ≥60 years old [16]. In recent years, with the 

increased level of DM and ageing population in Iran, 

the need for planning for all the physical and mental 

aspects of this group has become significant [17]. 
Moreover, the major effective issue in meeting the 

physical and mental needs is how to care for the 

elderly [18]. This need for care in the elderly with 

chronic diseases such as DM is highly important [19]. 

It becomes clear that uncontrolled DM leads to mental 

problems, including depression and anxiety; therefore, 

this aspect of problems of DM is highly important 

[20]. Therefore, in the pre-set study, we investigated 

the problems areas related to DM among the diabetic 

elderly in Ardabil. The results of this study could be 

used to design interventions and promoting programs 

for diabetic elderly. 

 

MATERIALS AND METHODS 
Participants 
This is a descriptive-analytical cross-sectional study 
on elderly patients with DM referring to Diabetes 

Clinic, Ardabil University of Medical Sciences, 

Ardabil, Iran. The sample size was 91 patients using 

the Cochran formula with certain population size and 

standard deviation of 1.2 and an accuracy of 0.4. The 

inclusion criteria of random sampling method (per day 

and hour) were age >60 years old, suffering from DM 

and need for medical treatment, lack of cognitive or 

perception problems and lack of effective chronic 

diseases on quality of life including severe heart 

diseases, stroke, severe neurological disorders and 
dialysis patients.  

Data collection 
The researcher completed the demographic and 

Problem Area in Diabetes scale (PAID) questionnaires 

via a face-to-face interview. Demographic 

characteristics including age, gender, education, 

marital status, family composition, type of DM 

therapy (oral or injectable) and economic status were 

obtained. PAID is a self-report instrument including 

20 questions, which describes the negative emotions 

associated with DM such as fear, anxiety and anger 

that is widely experienced by the patients with this 

disease. Arzaghi and colleagues introduced its three 
aspects as psychological distress in relation to DM 

management; depression-related problems; and 

treatment barriers [7]. Each question contains 5 items, 

which are scored from 0 to 4 represents no problem to 

problem is serious. The total score is multiplied by 

1.25 and the total score would be in the range of 0 and 

100. The score of 40 and above represents more 

perceived problems. 

Statistical Analysis 
The data collected in SPSS-22 were analyzed using 

descriptive (mean, standard deviation, number and 

percentage) and analytical (ANOVA and t-test) 

methods. P<0.05 was considered a significant 

difference. 

 

RESULTS 
Forty-five of 91 referred diabetic patients were male. 

The mean age of the participants was 70.32 ± 7.87 

years with the rage of 60-90 years old. Also, 71 

patients (78%) were married and 54 ones (59.3%) 

were illiterate. The survey of the economic situation 

indicated that 71 patients (78%) had an independent 

income. In terms of family composition, 57 patients 

were living with families (62.6%), 23 patients with 

spouses (25.3%) and 11 by themselves (12.1%). 

Furthermore, 64 (70.3%) and 27 (29.7%) patients were 

undergoing oral and injection treatment, respectively. 
In addition to diabetes, 70 patients also had at least one 

other chronic illness. Total ad gender-specific mean 

scores of problem areas in DM are shown in Table 1. 

As demonstrated, women had a significantly higher 

mean score of depression-related problems than men 

(P=0.046).  

Table 1: Mean and standard deviation (range) and range of total ad gender-specific scores of problem areas in DM among the 
diabetic elderly 

  Gender  

Problem areas in DM Mean±SD Male Female P 

Treatment barriers 10.17±6.46 (0-31.25) 9.33±6.39 11.00±6.50 0.220 

Psychological distress in relation to DM management 9.34±5.52 (0-21.25) 8.83±5.44 9.83±5.61 0.389 

Depression-related problems 11.99±6.66 (0-27.50) 10.58±6.56 13.36±6.53 0.046 

Total 31.51±15.37 (2.50-

70.00) 

28.75±15.04 34.21±15.38 .090 

A statistically significant difference was seen in the 

mean of total problems related to DM and treatment 

barriers with marital status (P < 0.05) so that those 

with dead spouses had more problems than married 

people. Evaluation of relationships between different 

scores of diabetic problems and family composition 

showed a significant relationship with a score of 
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treatment barriers (P=0.009) and those who were 

living alone had more treatment barriers (Table 2).  

In investigating the relationship between different 

Problem areas in DM and the “number of chronic 

diseases”, there was a statistically significant 

relationship between the domain of “Psychological 

distress in relation to DM management" and the total 

score of problems related to DM (P < 0.05) and people 

with more diseases had more treatment barriers (Table 

3). 
Table 2: Mean and standard deviation of problem areas in DM among the diabetic elderly in Ardabil (by marital status) 

 Marital status  Family composition  

Problem areas in DM Married 

(N=71) 

Widow/widower 

(N=20) 

P  Alone 

(N=11) 

With family 

(N=57) 

With spouses 

(N=23) 

P 

Treatment barriers 9.19±5.96 13.68±7.11 0.005  15.34±7.56 9.97±5.92 8.20±6.19 0.009 

Psychological distress in 

relation to DM management 

8.92±5.44 10.81±5.70 0.179  10.00±6.59 9.73±5.25 8.04±5.70 0.428  

Depression- related problems 11.44±6.78 13.93±5.96 0.140  12.72±7.02 12.54±6.41 10.27±7.09 0.361 

Total 29.55±14.62 38.43±16.32 0.022  38.06±18.17 32.25±14.92 26.52±14.19 0.102  

Table 3: Mean and standard deviation of problem areas in DM among the diabetic elderly in Ardabil (by Number of chronic 
diseases) 

 Number of Chronic Diseases 

Problem areas in DM 0 

(N=11) 

I 

(N=16) 

II 

 (N=26) 

III 

(N=22) 

≥ IV 

 (N=16) 

P 

Treatment barriers 5.41±4.61 8.82±5.67 10.81±6.35 11.81±6.84 11.48±6.86 0.060 

Psychological distress in relation 

to DM management 

4.65±4.64 8.51±4.35 11.25±5.64 8.75±5.72 11.09±4.89 0.008  

Depression- related problems 8.86±6.76 10.70±6.99 12.83±7.13 11.98±6.26 14.06±5.69 0.292 

Total 18.97±13.56 28.04±14.08 34.90±15.66 32.55±14.48 36.64±14.73 0.020  

DISCUSSION 
As we know, DM not only leads to high economic 

losses but also its mental and psychological damage to 

the patients and families is unacceptable. 

Approximately all life aspects of the patients can be 

affected by DM [21]. Also, DM in the elderly 

increases the risk of elderly syndromes such as 

cognitive impairment, depression, urinary 

incontinence, fall and damage, numerous drug intake 

and chronic pain. Also, it is important to understand 
the priorities of patients or caregivers and adjust the 

treatment objectives based on the benefit probability 

[9]. The present study was performed to investigate the 

problems areas related to DM among the diabetic 

elderly. We found total problems related to DM as 

31.5 that compromised from 9.3, 12 ad 10.2 of 

psychological distress in relation to DM management, 

depression-related problems and treatment barriers. In 

a similar study by Nasseh et al. in Tehran in 2013, their 

results showed the mean of total problems related to 

DM was 25.61±11.77 so that it was 7.34±3.44 for 
psychological distress in relation to DM management, 

7.39±3.85 for depression-related problems and 

10.61±6.24 for treatment barriers [20]. Since in PAID 

questionnaire, a low score indicates better patient 

status, it is seen that in psychological distress in 

relation to DM management and depression-related 

problems, the elderly with DM in Tehran had better 

conditions. In terms of total mean, the diabetic elderly 

of Ardabil have reported more problems. It might be 

concluded that the diabetic elderly in Tehran had 

better mental and psychological conditions than those 

in Ardabil. However, concerning better facilities and 
conditions in Tehran compared to Ardabil, the results 

might seem logical. The elderly also had a better 

situation than other areas, which was also consistent 

with the study by Nasseh et al. [20]. However, the 

treatment barriers were similar in both studies, which 

can suggest the problems in terms of regular care 

programs, access to doctors and complications of the 

disease.  

We found that men had a statistically significant better 

situation than women in psychological distress in 

relation to DM management. However, in total 

problems related to DM, women reported more 
insignificant problems. Nasseh et al. also reported that 

men had a better situation [20], but in similar research 

in Brazil [22], women had a better status. It might 

represent that cultural differences can affect the 

relationship between gender and problems with DM. 

However, it seems that due to the cultural conditions 

of Iranian society and further participation of men in 

social activities, they had a better situation. In our 

study, a significant relationship was found between 

marital status and total problem related to DM. Indeed, 

married people had fewer problems than those with 
dead spouses. In terms of treatment barriers, the 

statistical relationship was significant and the elderly 

with dead spouses reported more problems. The 

married elderly certainly benefited from the support of 
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others for treatment and dealing with the disease. 

Heydari et al. showed that the married diabetic elderly 

were more supported by their families than the widows 

and divorcees. Marriage improves compliance with 

disease conditions. The support of the patient's 

spouses is the most important source of support in the 
periods of diseases [19]. Since one of the potential 

health threats at old age is loneliness and isolation, it 

is essential to consider the supportive environment and 

empower the elderly for appropriately dealing with 

this factor, which was also approved by the results. 

Results of this study demonstrated a statistically 

significant relationship between family composition 

and treatment barriers. Elderly patients who were 

living alone reported the maximum problems and 

those who were living with their spouses reported the 

minimum problems. However, in total problems 

related to DM, the problem areas of DM were similar. 
Loneliness is one of the potential health threats at old 

age, which reduces the ability for appropriately 

dealing with the environment. Loneliness among the 

elderly often causes apathy, anorexia and depression, 

especially if it is associated with some chronic 

conditions [23]. It should also be noted that the role of 

a spouse in the life of an elderly is quite obvious, 

indicating that a spouse or partner can reduce the 

problems of diseases.  

In investigating the variable of “number of chronic 

diseases”, the results of the study showed that there 
was a significant difference between the domain of 

"Psychological distress in relation to DM 

management” and “total problems related to DM” with 

the “number of chronic diseases” and the elderly who 

had no other chronic disease besides diabetes, reported 

the least problem. In contrast, the elderly who suffered 

from four or more other chronic diseases in addition to 

diabetes reported the most problems. Chronic diseases 

are long-term and often affects a person throughout his 

life and such a person will need long-term care and that 

will reduce his quality of life. Each chronic diseases 

goes through a period of time and it usually comes at 
an acute stage that the person will need help to perform 

their activities. Especially in older people who are also 

physically weaker, this will be more [24]. Since the 

focus of this study was only on the emotional problems 

associated with DM, and physical complications and 

other related problems were not discussed, it is 

recommended to perform further comprehensive 

research on complications and problems of the elderly 

DM. Also, a comprehensive study should be widely in 

the country and, in the case of similar results, more 

attention should be paid to the elderly with DM and 
appropriate measures should be taken into account 

based on the norms of different regions.  

 

CONCLUSION 

Our findings showed that most of the elderly suffer 

from various problems which were affected by various 

background variables. Mean score of depression-

related problems in elder women was significantly 

higher than the elder men. Those with dead spouses 

had more problems related to DM and treatment 
barriers than married people. Those who were living 

alone had more treatment barriers. It is recommended 

to consider these findings in health promotion 

intervention planning for the studied patients. 

  

ETHICAL ISSUES 
The protocol of this study was approved by the 
Research Ethics Committee, Iran University of 

Medical Sciences (IR.IUMS.REC 1393.25067). Also, 

Ethical issues have been completely observed by the 

authors. Participants were allowed to leave the study 

in any step and informed consent obtained from them.  

 

CONFLICTS OF INTEREST 
The authors declared no conflict of interest. 

 

AUTHORS’ CONTRIBUTIONS 
Conceptualization, Investigation, Methodology, 

Project administration, Supervision and Writing, 

review & editing the paper: MS and AH. Writing the 
paper: HR B.  

 

FUNDING/SUPPORTS 
The research was supported by grant No. 93-03-122-

25067 from Iran University of Medical Sciences. 

 

ACKNOWLEDGMENTS 
The authors would like to thank the personnel of the 

Clinic of Imam Khomeini Hospital, Ardabil 

University of Medical Sciences, as well as diabetic 

elderly patients for their cooperation in this study. 

 

REFERENCES 
[1] Habibi A, Neekpoor S, Seyedolshohda M, Haghani 

H. Health promotion behaviours and Quality of life 

among elderly people: A cross-sectional survey 2006. 

J Ardabil Univ Med Sci. 2008;8(1):29-36. URL: 

http://jarums.arums.ac.ir/article-1-340-en.html 

[2] Aldrich N, Benson WF. Disaster Preparedness and 

the Chronic Disease Needs of Vulnerable Older 
Adults. Preventive Chronic Disease. 2008; 5(1): 1-7. 

[3] Marchasson B, Helmer C, Fagot-Campagna A, 

Dehail P, Joseph PA. Disability and quality of life in 

elderly people with diabetes. Diabetes & Metabolism. 

2007;33(1):S66-S74. https://doi.org/10.1016/S1262-

3636(07)80058-9. 

[4] Eun-Kyung W, Changsu H, Sangmee AJ, Min KP, 

Sungsoo K, Eunkyung K, Moon HP, Juyoung L, Inho 

J. Morbidity and related factors among elderly people 

http://research.iums.ac.ir/user/view_tarh_form.phtml?&seed=3230934290760927354095167411854296349999404701&cod_tarh=93-03-122-25067
http://research.iums.ac.ir/user/view_tarh_form.phtml?&seed=3230934290760927354095167411854296349999404701&cod_tarh=93-03-122-25067
http://jarums.arums.ac.ir/article-1-340-en.html
https://doi.org/10.1016/S1262-3636%2807%2980058-9
https://doi.org/10.1016/S1262-3636%2807%2980058-9


Iranian Journal of Health, Safety & Environment, Vol.7, No.1, pp. 1403-1407 

1407 

in South Korea: results from the Ansan Geriatric 

(AGE) cohort study. BMC Public Health. 2007; 7(10): 

1-9. https://doi.org/10.1186/1471-2458-7-10. 

[5] Kooshyar H, Shoorvazi M, Dalir Z, Hoseini S. 

Surveying Health-Related Quality of Life and Related 

Factors in the Diabetic Elderly in Mashhad in 2013. 
JRUMS. 2015; 14 (3):175-88 

URL: http://journal.rums.ac.ir/article-1-2289-en.html 

[6] Arastoo A, Ghassemzadeh R, Nasseh H, Kamali 

M, RahimiForoushani A, Arzaghi M, Zahednejad Sh. 

Factors Affecting Quality of Life in Elderly Diabetic 

Residents of the Kahrizak Geriatric Nursing Home of 

Tehran. Iranian Journal of Endocrinology and 

Metabolism 2012; 14(1): 18-24. 

[7] Arzaghi SM, Mahjjouri MY, Heshmat R, 

Khashayar P, Larijani B. Psychometric properties of 

the Iranian version of the Problem Areas in Diabetes 

scale (IR-PAID-20). Journal of Diabetes and 
Metabolic Disorders. 2011;10:1-7. 

[8] Aghamollaie T, EftekharH,Shojaeizadeh D, 

Mohammad K,Nakhjavani M, Ghofrani F. Behavior, 

metabolic control and health-related quality of life in 

diabetic patient at Bandar Abbas diabetic clinic. 

Iranian J Public Health 2003; 32(3): 54-59. 

[9] Chiniwala N, Jabbour S. Management of Diabetes 

Mellitus in the Elderly. Current Opinions In 

Endocrinology, Diabetes & Obesity. August 2011; 

18(2): 148-52. doi: 

10.1097/MED.0b013e3283444ba0. 
[10] Sloan FA, Bethel MA, Ruiz Jr D, Shea AH, 

Feinglos MN. The growing burden of diabetes 

mellitus in the US elderly population. Arch Intern 

Med. 2008; 168(2):192-99. 

doi:10.1001/archinternmed.2007.35. 

[11] Selvin E, Coresh J, Brancati FL. The burden and 

treatment of diabetes in the elderly individuals in the 

US. Diabetes Care 2006 Nov; 29(11):2415-19. 

https://doi.org/10.2337/dc06-1058  

[12] Hinkle JL, Cheever KH. Brunner and suddarth’s 

textbook of medical - surgical nursing.  13th ed.  

Wolters Kluwer Health:  Lippincott Williams and 
Wilkins; 2014. p. 1417-20.  

[13] Rhee MK, Slocum W, Ziemer DC, Culler SD, 

Cook CB, Kebbi IM & et al. Patient adherence 

improves glycemic control. The Diabetes Educatore 

2005 Mar/April; 31(2): 240-50. DOI: 

https://doi.org/10.1177/0145721705274927 

[14] YS Kang, ES Kim, MO Gu, Y Eun. A Study on 

the Health Status and the Needs of Health-related 

Services of Female Elderly in an Urban-rural 

Combined City. Journal of Korean Public Health 

Nursing. 2003; 17(1): 47-57. 
[15] Nasseh H, Arzaghi M, Ghasemzade R, 

RahimiForushani A, Kamali M, Arastoo AA. Status of 

problem areas in diabetic in Kahrizak nursing home in 

Tehran. Iranian Journal of Diabetes and Lipid 

Disorders. 2012; 11(5): 449-54. URL: 

http://ijdld.tums.ac.ir/article-1-29-fa.html 

[16] Statistical Center of Iran. Public Census Report 

on Population and Housing 2016.  

https://www.amar.org.ir/  

[17] Mirzaei M, Shams Ghahfarokhi M. Demography 
of Elder Population in Iran over the Period 1956 To 

2006. Salmand. 2007; 2(3):326-31. URL: 

http://salmandj.uswr.ac.ir/article-1-43-en.html 

[18] Jung YM, Shin DS, Chung KS, Lee SE. Health 

status and fall-related factors among older Korean 

women: implications for nurses. Journal of 

Gerontological Nursing. 2007; 33(10): 12-20. 

[19] Heidari S, Nouri Tajer M, Hosseini F, Inanlou M, 

Golgiri F, Shirazi F. Geriatric Family Support and 

Diabetic Type-2 Glycemic Control. Salmand. 2008; 3 

(2):573-580. URL: http://salmandj.uswr.ac.ir/article-

1-92-en.html 
[20] Nasseh H, Ghasemzade R, Kamali M, Rahimi 

Foroushani A,  Arzaghi SM,  Arastoo AA.  

Comparison of Psychological Problem Areas in 

Diabetes between Diabetic Elderly Residents of 

Kahrizak Nursing Home With Living in Homes, In 

Tehran. Salmand 2014,8(4):41-46. URL: 

http://salmandj.uswr.ac.ir/article-1-540-en.html 

[21] Bagheri H, Abrahimi H, Taghavi N, Hasani M R. 

Evaluation of quality of life in patients with diabetes 

mellitus, based on its complications, referred to Emam 

Hossein Hospital, Shahroud. J Shahrekord Univ Med 
Sci.2005;7(2):50-56.URL: 

http://journal.skums.ac.ir/article-1-64-en.html 

[22] Gross CC, Scain SF, Scheffel R, Gross JL, Hutz 

CS. Brazilian version of PAID scale: Validation & 

Identification of individual at high risk for emotional 

distress. Diabetes Research & Clinical Practice 2007; 

76(3): 455-59. DOI: 10.1016/j.diabres.2006.09.022 

[23] Habibi A, Nikpour S, Seyedoshohadaei M, 

Haghani H. Health Promoting Behaviors and its 

Related Factors in Elderly. IJN. 2006; 19 (47):35-48. 

URL: http://ijn.iums.ac.ir/article-1-188-en.html 

[24] Habibi A, Nemadi-Vosoughi M, Habibi S, 
Mohammadi M. Quality of Life and Prevalence of 

Chronic Illnesses among Elderly People: A Cross-

Sectional Survey. Journal of health and hygiene, 2012; 

3(1): 58 - 66. 

 

 

 

 

https://doi.org/10.1186/1471-2458-7-10
http://journal.rums.ac.ir/article-1-2289-en.html
https://doi.org/10.2337/dc06-1058
https://doi.org/10.1177/0145721705274927
http://www.koreascience.or.kr/journal/AboutJournal.jsp?kojic=BGGHB8
http://www.koreascience.or.kr/journal/AboutJournal.jsp?kojic=BGGHB8
http://ijdld.tums.ac.ir/article-1-29-fa.html
https://www.amar.org.ir/
http://salmandj.uswr.ac.ir/article-1-43-en.html
https://search.proquest.com/pubidlinkhandler/sng/pubtitle/Journal+of+Gerontological+Nursing/$N/47810/DocView/204151578/abstract/C2A17FBA5EAC4867PQ/1?accountid=44702
https://search.proquest.com/pubidlinkhandler/sng/pubtitle/Journal+of+Gerontological+Nursing/$N/47810/DocView/204151578/abstract/C2A17FBA5EAC4867PQ/1?accountid=44702
http://salmandj.uswr.ac.ir/article-1-92-en.html
http://salmandj.uswr.ac.ir/article-1-92-en.html
http://salmandj.uswr.ac.ir/search.php?sid=1&slc_lang=en&auth=Nasseh
http://salmandj.uswr.ac.ir/search.php?sid=1&slc_lang=en&auth=Ghasemzade
http://salmandj.uswr.ac.ir/search.php?sid=1&slc_lang=en&auth=Kamali
http://salmandj.uswr.ac.ir/search.php?sid=1&slc_lang=en&auth=Rahimi+Foroushani
http://salmandj.uswr.ac.ir/search.php?sid=1&slc_lang=en&auth=Rahimi+Foroushani
http://salmandj.uswr.ac.ir/search.php?sid=1&slc_lang=en&auth=Arzaghi
http://salmandj.uswr.ac.ir/search.php?sid=1&slc_lang=en&auth=Arastoo
http://salmandj.uswr.ac.ir/browse.php?a_id=540&sid=1&slc_lang=en&ftxt=1
http://salmandj.uswr.ac.ir/browse.php?a_id=540&sid=1&slc_lang=en&ftxt=1
http://salmandj.uswr.ac.ir/browse.php?a_id=540&sid=1&slc_lang=en&ftxt=1
http://salmandj.uswr.ac.ir/browse.php?a_id=540&sid=1&slc_lang=en&ftxt=1
http://salmandj.uswr.ac.ir/browse.php?mag_id=31&slc_lang=en&sid=1
http://salmandj.uswr.ac.ir/article-1-540-en.html
http://journal.skums.ac.ir/article-1-64-en.html
https://doi.org/10.1016/j.diabres.2006.09.022
http://ijn.iums.ac.ir/article-1-188-en.html
http://en.journals.sid.ir/JournalList.aspx?ID=17184

