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Introduction: Diabetes is the fifth cause of death in most countries of the world and Causing disability, high cost of treatment and 

increased mortality. Some studies indicate that one of these complications of diabetes is the development of Alzheimer's disease. So 

this study was done to the aim of determine the predictive role of diabetes in the development of Alzheimer's disease in diabetic 

patients admitted to hospitals Three cities from Khuzestan province. Materials and methods: This study is a retrospective cross-

sectional analytical descriptive study. The study included a survey of 1855 cases of diabetes patients admitted to hospitals in 

Shoushtar, Behbahan, and Abadan, which was conducted by eight investigators. The records of these patients diagnosed with 

diabetes and referring to medical centers in the mentioned cities during 2015-2017, which were extracted from medical records of city 

hospitals and entered the study. The data in this study included demographic, laboratory and clinical data of patients. Then, Data 

were entered into SPSS software version 17 and analyzed by descriptive statistics, analytical tests and significant level of P <0.05. 

Results: The study included 1855 individuals with diabetes with an average age of 57.00±46.23 years. Of these, 1122 (60.4%) were 

female and the rest were male. In terms of job, the highest percentage was related to free employment with 653 people (35.2%). In this 

study, 258 (13.9%) of those with diabetes also had Alzheimer's disease. And a statistically significant relationship was found between 

jobs with those with Alzheimer's disease (0.003). There was a significant relationship between diabetes and those with Alzheimer's 

disease (p = 0.006). But there was no significant relationship between diabetes and those with a history of cardiovascular disease (p 

= 0.09). Conclusion: In this study, there was a significant relationship between diabetes and those with Alzheimer's disease. 

Therefore, this study showed the risk of Alzheimer's disease in diabetic patients in the three counties. Therefore, follow-up is needed 

to prevent diabetes. And measures to change lifestyles, such as the use of aerobic exercise, a healthy diet should be done. Also, 

regular referral to the Doctor should be done in these patients. 

 

INTRODUCTION 

Diabetes is the fifth cause of death in most countries of the world, 

causing disability, high costs of treatment and increased mortality (1). 

This disease is a chronic, metabolic disease and clinically and 

genetically heterogeneous Which is characterized by increased levels of 

blood glucose and metabolic disorders of carbohydrates, proteins and 

lipids (2,3). Inappropriate combination (low physical activity and 

unhealthy foods) has increased the uncontrolled prevalence of diabetes 

in the world (4,5). In 2014, the global prevalence of diabetes among 

adults older than 18 years was estimated at 9%. (6). Also, about 2 

percent of the general population of Iran and 7.3 percent of people over 

30 have diabetes. This disease is associated with many complications, 

which in many cases is not reversible (7). One of these complications of 

diabetes is the development of Alzheimer's disease (8). Alzheimer’s 

disease is a chronic progressive and debilitating brain disorder that has a 

profound effect on memory, intelligence and self-care. Alzheimer’s 

causes include a progressive deficiency in brain glucose, energy 

metabolism, cellular skeletal system, myelin retention, and nerve 

flexibility (8,9,10). Evolving evidence supports the concept that in 

Alzheimer's disease, metabolic disturbances are signaled by insulin 

deficiencies and insulin-like growth factor (IGF) (11). Given the 

demographic situation of Iran which is about 31 million middle-aged, In 

the next two decades, older people will form a large population. On the 

other hand, the increase in Alzheimer's in the elderly will lead to the 

spread of this disorder and the adverse effects and adverse effects in the 

next two decades. And in the Madmoli et al study, Alzheimer's 

prevalence is almost all in diabetic patients over 60 years old, which can 

be indicative of the risk of developing Alzheimer's disease in diabetic 

patients (8,12,13). And that planning to increase the level of health of 

patients requires an examination of the disease and its risk factors to 

prevent its possible complications, and also So far, few studies have 

been conducted to investigate the risk of Alzheimer's disease in diabetic 

patients in Khuzestan province. Therefore, the aim of this study was to 

determine the predictive role of diabetes in Alzheimer's disease in three 

cities of Khuzestan province during 2015-2017. 
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Table 1 Demographic characteristics of patients with diabetes and its association with Alzheimer's disease and history of diabetes by using Chi-square 

and Chi-square Pearson tests 

Variable Classification Number Percentage 

Relationship with 

the history of 

diabetes 

P value 

Relationship with the 

Alzheimer's disease 

P value 

sex 
Male 

Femle 

733 

1122 

39.6 

60.4 
p <0.0001 0.07 

Marital status 

Married 

Single 

Wife died 

988 

667 

200 

53.2 

35.9 

10.7 

0.08 p=0.005 

Education 

 

Illiterate 

Illiterate-middle school 

Diploma 

Bachelor's degree and 

higher 

242 

689 

791 

133 

13.0 

37.1 

42.6 

7.1 

p=0.001 0.06 

occupation 

Free 

Unemployed 

Employee 

housewife 

653 

322 

687 

193 

35.2 

17.3 

37.0 

10.4 

0.009 0.003 

The economic 

situation 

(Monthly-

Tomans) 

Up to 1.5 million 

Above 1.5 million 

1152 

703 

62.1 

37.9 
0.03 0.007 

* A significant level below 0.05 is considered. 

 

MATERIALS AND METHODS 

This study is a retrospective cross-sectional analytical descriptive 

study. The study included a survey of 1855 cases of diabetes patients 

admitted to hospitals in Shoushtar, Behbahan, and Abadan, which was 

conducted by eight investigators. Patients who were diagnosed with 

diabetes and referred to treatment centers in the mentioned cities during 

2015 to 2017 were included in the study. This research is a result of the 

Behbahan University of Medical Sciences research project by code 

IR.BHN.REC.1397.9557. After obtaining the necessary permissions and 

financial support from the university, the patients were informed by 

written informed consent and their files were used for this study. 

The data needed for the study were extracted from medical records 

of the hospitals of the mentioned cities by examining patients' files 

between 2015 and 2017.The criteria for entering the study included all 

diabetic patients in each age group and sex with the medical diagnosis of 

the disease, of cases that had medical diagnosis other than the disease, 

and files that were incompletely filled, were not used and were 

excluded. In order to study the files and collect data, a written Letter of 

Introduction was received by the Vice-Chancellor of Education and 

Research of the medical universities of the mentioned city. And then, the 

records of patients referring to health centers in the archives department 

were used, that the required information was collected through a 

researcher checklist from the records. The data in this study included 

demographic, laboratory and clinical information such as gender, age, 

marital status, ethnicity, occupation, economic status, level of education, 

having or not having a history of diabetes, cardiovascular and 

Alzheimer's disease, and family history of diabetes. Data were then 

entered into SPSS software version 17. Data were analyzed by 

descriptive statistics including enumerated tables, mean, standard 

deviation and variance, and analytical tests including Chi-square and 

Chi-square Pearson and at the significant level of P <0.05. 

 

RESULTS 

The study included 1855 individuals with diabetes with an average age 

of 57.00±46.23 years. of these, 1122 (60.4%) were female and the rest  

 

were male. In terms of the economic situation, 1152 people (62.1%) had 

a poor financial status and the rest had a good economic situation. In 

terms of job status, the highest percentage was related to free 

employment with 653 (35.2%).In terms of ethnicity, the highest 

percentages were Lor people with 1233 people (66.4%), Shoushtari 

people with 422 (22.7%) and 200 (10.7%) Arabs, respectively. There 

was a significant relationship between the level of education with 

history of diabetes (p = 0.001). Also, there was a significant relationship 

between jobs with those with Alzheimer's disease (0.003). Table 1 

shows the demographic information of these individuals. 

In this study, there was a significant relationship between marital 

status and those with Alzheimer's disease (p = 0.005). However, there 

was no significant relation between diabetes history and this status (p = 

0.08), (Figure 1). 

In this study, 258 (13.9%) of those with diabetes also had 

Alzheimer's disease. Also, 658 patients (35.4%) had diabetes history, 

452 (24.3%) had family history of diabetes, 326 (17.5%) patients had 

cardiovascular disease. There was a significant relationship between 

diabetes and those with Alzheimer's disease (p = 0.006). But there was 

no significant relationship between diabetes and those with a history of 

cardiovascular disease (p = 0.09), (Figure 2). 

In this study, there was a significant statistical relationship between 

economic status and those with Alzheimer's disease (p = 0.007). 

However, there was no significant relation between diabetes history and 

this status (p = 0.03), (Figure 3). 

 

DISCUSSION 

Diabetes is associated with many complications, which in many cases is 

not reversible (7). One of these complications of diabetes is the 

development of Alzheimer's disease (8). Alzheimer’s disease is a 

chronic progressive and debilitating brain disorder that has a profound 

effect on memory, intelligence and self-care (8-10). So far, few studies 

have been conducted to investigate the risk of Alzheimer's disease in 

diabetic patients in Khuzestan province. Therefore, the aim of this study  
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Figure 1 Frequency comparison of Marital status variables in Diabetic patients without Alzheimer's and diabetics who had Alzheimer's 

 

 

 
Figure 2 The frequency of complications of diabetes in diabetic patients (With Alzheimer's disease, history of diabetes, family history of diabetes, 

frequency of cardiovascular disease) 

 

was to determine the predictive role of diabetes in Alzheimer's disease in 

three cities of Khuzestan province during 2015-2017. 

In this study, the mean age of patients was over 57 years old. In the 

study by Raisifar et al. (8), the age of Alzheimer's patients who also had 

diabetes in all persons over 60 years old, this is in line with this study. 

In one study, the prevalence of Alzheimer's disease was 

calculated. Of those over 65, 10.3% had Alzheimer's disease.18.7% of 

people aged 75-84 and 47.2 % of those over 85 years old (14). Age is 

the greatest risk factor for Alzheimer's disease and the prevalence of this  

 

disease increases with age. Many epigenetic changes occur with natural 

aging. These changes are seen in Alzheimer's disease, although these 

changes may occur in younger patients in patients with Alzheimer's 

disease, it can be confused with premature aging. The main cause of this 

disease is the destruction of neurons in the brain Which results in the 

formation of aging plates that ultimately lead to the death of neurons 

(15). 

In this study 17.5% of diabetic patients had cardiovascular disease. 

While in the study of Madmoli et al., The prevalence of heart problems  
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Figure 3 Frequency comparison of economic status variables in diabetic patients without and with Alzheimer's. 

 

in diabetic patients was 39.7% and it was not favorable with this study, 

and this inconsistency can be due to different nutritional styles, low 

aerobic exercise, lack of Mediterranean diet, etc. (3). Diabetes has 

always been a risk factor for cardiovascular disease. For example, a 

study was conducted to investigate four major cardiovascular risk 

factors (hypertension, diabetes, cigarette and dyslipidemia) and more 

than 2,500 coronary patients were studied Most of them had at least one 

of four risk factors (16). Also another study showed that 6.84% of 

women and 6.80% of men had at least one of the four major 

cardiovascular risk factors (hypertension, diabetes, cigarette and 

dyslipidemia) (17). 

In this study, 13.9% of those with diabetes also had Alzheimer's 

disease. Also, there was a significant statistical relationship between 

diabetes and those with Alzheimer's disease. The results of the study by 

Madmoli et al. (8) showed that there is no statistically significant 

relationship between Alzheimer's disease and diabetes. But there was a 

significant relationship between insulin consumption and Alzheimer's 

disease that was not consistent with this study. The reason for this 

inconsistency can be due to differences in lifestyle in the two studies, 

dietary differences, and so on. 

A study of some studies has shown that chronic consumption of 

high-fat diets and diabetes is one of the factors that reduce cognitive 

function and a type of dementia. In a study using magnetic resonance 

imaging, diabetic patients showed decreased levels of hippocampus and 

decreased cognitive speed compared with older adults (18). 

The results of the study showed that animals undergoing induction 

of type 2 diabetes mellitus showed memory deficiency in comparison 

with non-diabetic SAMP8 mice. This memory deficit was observed 

using the Morris Water Maze. The authors of this article also showed 

that these animals were contained beta-amyloid proteins in the brain and 

hyperphosphorylated Tau proteins in the hippocampus which indicates 

similar changes to Alzheimer's disease (19). 

 

 

In one study, 81 percent of Alzheimer's cases had Type II diabetes 

or IFG (Impaired Fasting Glucose) (20). This study also reveals the link 

between diabetes and Alzheimer's disease. 

Epidemiological studies suggest convincing evidence for a 

meaningful relationship between type 2 diabetes and dementia. It also 

shows that Type 2 diabetes is a major cause of Alzheimer's disease (21-

23). However, these findings are not controversy, and in a longitudinal 

survey. The researchers found that although borderline diabetes 

increases the risk of diabetes, dementia or Alzheimer’s, the risk effects 

were independent rather than linked (24).This means that insulin 

resistance, the ability to respond to stimulation of insulin, varies in 

different organs (25, 26). 

 

CONCLUSION 

In this study, there was a significant relationship between diabetes and 

those with Alzheimer's disease. Therefore, this study showed the risk of 

Alzheimer's disease in diabetic patients in the three counties. Therefore, 

follow-up is needed to prevent diabetes. And measures to change 

lifestyles, such as the use of aerobic exercise, a healthy diet should be 

done. Also, regular referral to the Doctor should be done in these 

patients. One of the factors that increase the risk of diabetes is insulin 

resistance. We can be resistant to insulin for years without knowing this. 

This condition usually does not cause significant symptoms, So, it's 

important that your doctor regularly checks for your blood glucose. The 

American Diabetes Association (ADA) estimates that up to 50% of 

people with insulin resistance and pre-diabetes will develop type 2 

diabetes, if lifestyle changes do not create, therefore, the need for more 

changes in the lifestyle of individuals, especially the elderly. It is also 

necessary to conduct more epidemiological and clinical investigations in 

order to investigate the relationship between these two diseases in a 

wider and larger volume. 

 

 

1152

75

452

183

0

200

400

600

800

1000

1200

1400

In diabetic patients without Alzheimer's In diabetic patients with  Alzheimer's

The economic situation
(Monthly-Tomans) Up to 1.5 million Above 1.5 million



                                                                                                                      

© 2019 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

ARTICLE 

P
ag

e3
4
 

CASE SERIES 

REFERENCES 

1. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the prevalence 

of diabetes for 2010 and 2030. Diabetes research and clinical 

practice. 2010 Jan 1;87(1):4-14. 

2. Moslemirad M, Madmoli M, Madmoli Y, Niksefat M. Prevalence of 

type 1 and type 2 diabetes and its related factors in diabetic patients 

hospitalized in Khatam-ol-Anbia hospital in Shoushtar, 2014-15: A 

retrospective study. Journal of Research in Medical and Dental 

Science. 2018;6(3):421-6. 

3. Madmoli M, Eilami O, Rezaie K, Aliabad MA, Moslemirad M. Diabetes 

and The Risk of Suffering Cardiovascular Diseases: A Two-Year 

Retrospective Study International Journal of Ecosystems and Ecology 

Science (IJEES). 2018 Jun;8(3): 649-56. 

4. Madmoli M Rostami F, MirsamiYazdi N, Mosavi A, Baraz Sh. 

Evaluation of Prevalence of Diabetic Foot Ulcer and Its Related 

Factors in Diabetic Patients Admitted to KHatam-ol-Anbia Hospital in 

Shoushtar During 2015-2016: A Retrospective Study. International 

Journal of Ecosystems and Ecology Science (IJEES). 2018 June; 8 

(3): 545-52. 

5. Rostami F, Madmoli M, MirsamiYazdi N, Baraz Sh. Evaluation of The 

Prevalence of Lower Limb Amputation and Its Related Factors in 

Diabetic Patients Admitted to KHatam-ol-Anbia Hospital in Shoushtar 

During The 2015-2016: A Retrospective Study. International Journal 

of Ecosystems and Ecology Science (IJEES). 2018 June; 8 (3): 553-

60. 

6. Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Oldgren J, Parekh 

A, et al. Dabigatran versus warfarin in patients with atrial fibrillation. 

New England Journal of Medicine. 2009;361(12):1139-51. 

7. Shirali M, Madmoli Y, Roohafza J, Karimi H, BaboliBahmaei A, 

Ertebati S. Improvement Diagnosis of Diabetes Uusing a Combination 

of Sugeno Fuzzy Inference Systems and Firefly Algorithms. Iranian 

Journal of Diabetes and Metabolism. 2017; 15 (3): 172-176. 

8. Raisifar Z, Afshar Nia A, Madmoli M, Madmoli Y. The Relationship 

Between Using Insulin and Suffering Alzheimer's Disease in Patients 

with Diabetes: A Two-Year Study. International Journal of 

Ecosystems and Ecology Science (IJEES). 2018 June; 8 (3): 623-28. 

9. Suzanne M. Contributions of brain insulin resistance and deficiency in 

amyloid-related neurodegeneration in Alzheimer’s disease. Drugs. 

2012;72(1):49-66. 

10. de la Monte SM, Longato L, Tong M, Wands JR. Insulin resistance 

and neurodegeneration: roles of obesity, type 2 diabetes mellitus and 

non-alcoholic steatohepatitis. Current opinion in investigational drugs 

(London, England: 2000). 2009;10(10):1049. 

11. Lee S, Tong M, Hang S, Deochand C, de la Monte S. CSF and brain 

indices of insulin resistance, oxidative stress and neuro-inflammation 

in early versus late Alzheimer’s disease. Journal of Alzheimer's 

disease & Parkinsonism. 2013; 3:128. 

12. Mahdavi B, FALLAHI KM, Mohammadi F, Hosseini M. The effect of 

group spiritual care on qualityof life in family caregivers of elders with 

Alzheimer's disease. 2015. 

13. Bastani F, Ghasemi E, Negarandeh R, Haghani H. General self-

efficacy among family's female caregiver of elderly with Alzheimer's 

disease. Journal of hayat. 2012;18(2):27-37. 

14. Evans DA, Funkenstein HH, Albert MS, Scherr PA, Cook NR, Chown 

MJ, Hebert LE, Hennekens CH, Taylor JO. Prevalence of Alzheimer's 

disease in a community population of older persons: higher than 

previously reported. Jama. 1989 Nov 10;262(18):2551-6. 

15. Wood IC. The contribution and therapeutic potential of epigenetic 

modifications in Alzheimer’s disease. Frontiers in Neuroscience. 

2018; 12:649. 

16. van WykJT. Identification of the four conventional cardiovascular 

disease risk factors by Dutch general practitioners. Chest 

2005;128:2521-2527. 

17. Khot UN, Khot MB, Bajzer CT, Sapp SK, Ohman EM, Brener SJ, Ellis 

SG, Lincoff AM, Topol EJ. Prevalence of conventional risk factors in 

patients with coronary heart disease. JAMA. 2003; 290:898-904. 

18. Bruehl H, Wolf OT, Sweat V, et al. Modifiers of cognitive function 

andbrain structure in middle-aged and elderly individuals with type 

2diabetes mellitus. Brain Res. 2009; 1280:186-94. 

19. Mehla J, Chauhan BC, Chauhan NB. Experimental induction of type 2 

diabetes in agingaccelerated mice triggered Alzheimer-like pathology 

and memory deficits. J Alzheimers Dis.2014; 39:145-62.  

20. Janson J, Laedtke T, Parisi JE, O’Brien P, Petersen RC, Butler PC. 

Increased risk of type 2 diabetes in Alzheimer disease. Diabetes. 

2004 Feb 1;53(2):474-81. 

21. Pasquier F, Boulogne A, Leys D, Fontaine P. Diabetes mellitus and 

dementia. Diabetes Metab. 2006;32(5 Pt 1):403–14. 

22. Haan MN, Wallace R. Can dementia be prevented? Brain aging in a 

population-based context. Annu Rev Public Health. 2004; 25:1–24. 

23. Whitmer RA. Type 2 diabetes and risk of cognitive impairment and 

dementia. CurrNeurolNeurosci Rep. 2007;7(5):373–80. 

24. Xu W, Qiu C, Winblad B, Fratiglioni L. The effect of borderline 

diabetes on the risk of dementia and Alzheimer’s disease. Diabetes. 

2007;56(1):211–6. 

25. Whitmer RA, Gunderson EP, Quesenberry CP Jr, Zhou J, Yaffe K. 

Body mass index in midlife and risk of Alzheimer disease and 

vascular dementia. Curr Alzheimer Res. 2007;4(2):103–9. 

26. Unsal Avdal E, Ozgursoy Uran BN, Arkan B, Sofulu F. What is the 

connection between diabetes and depression?. Medical Science, 

2017, 21(86), 187-190 

 

Article Keywords 

Diabetes, Risk Factor, Alzheimer's Disease, The Predictive role 

 

Acknowledgment: 

The researchers in this study appreciated and thanked everyone who 

cooperated with us. The names of the ten researchers who helped in 

investigating cases and collecting data are as follows: Mostafamadmoli, 

Yaghoobmadmoli, Pouriyadarabiyan, Mohammadmadmoli, Imanmadmoli, 

Mohsenmadmoli, Rezamadmoli, Karimmadmoli. 

 

Conflict of interest 

There are no conflicts of interest in this study. 

 

Article History 

Received: 13 September 2018 

Accepted: 09 November 2018 

Published: January-February 2019 

 

Citation 

Mostafa Madmoli, Yasaman Modheji, Alireza Rafi, Rezvan Feyzi, Pouriya 

Darabiyan, Alieh AfsharNia. Diabetes and its predictive role in the 

incidence of Alzheimer's disease. Medical Science, 2019, 23(95), 30-34 

 

Publication License 

 This work is licensed under a Creative Commons Attribution 

4.0 International License. 

 

 General Note 

 Article is recommended to print as color digital version in recycled 

paper. Save trees, save nature 

 

 


