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Introduction
 

iabetes mellitus (DM), is a group of 

metabolic disorders in which there are 

high blood sugar levels over a long 

period of time (1). DM is correlated with 

vasculopathy and cerebrovascular diseases. 

The vasculopathy often proposed to play a role 

in the relationship between DM and cognition 

is cerebrovascular disease. Also, vasculopathy 

in combination with the neuropathological 

symptoms of alzheimer's disease, amyloid 

plaques and neurofibrillary tangles increase 

the risk for cognitive deficits. There is a link 

between cognitive deficit and DM. Compared 

to people without diabetes; DM patients have 

1.2 to 1.5 fold greater rate of cognitive 

dysfunction.  

Type 2 diabetes mellitus (T2DM) always is 

associated with increased risk of cognitive 

decline (2). Even prediabetes stages and 

insulin resistance status are associated with 

increased risk of cognitive decline and brain 

atrophy. In T2DM, cognitive changes mainly 

affect learning and memory, mental flexibility 

and psychological speed. Several studies of 

numerous demographic profiles have shown 

that cognitive decline is embittered in old 

people with type 2 diabetes. The decisive 

factors of this accelerated cognitive decline, 
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Abstract 
The association between diabetes and cognitive impairment is 

controversial. This systematic review examines the relationship of 

Cognitive Impairment in people with diabetes mellitus. The 

incidence of “Cognitive Impairment” was higher in individuals with 

diabetes than in those without diabetes in nine of ten studies 

reporting this aggregate outcome. These findings showed an 

associated between type II diabetes with an increased risk of 

cognitive impairment.
 
However, the wide variations in the method 

between studies lead to a different interpretation of the conclusions. 

Keywords: Cognitive impairment, Alzheimer’s disease, Type 2 

diabetes mellitus 
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however, are less clear (3). The association 

between diabetes and changes in cognition is 

now well established, but the relation between 

diabetes and mild cognitive impairment (MCI) 

is an area of debate. In a previous systematic 

review, the writer found that diabetes was a 

risk factor for dementia (including Alzheimer's 

disease, vascular dementia and any dementia), 

but at that time, there were few detailed 

epidemiological data about  the associations of 

diabetes with dementia risk factors, and high-

quality studies should be started (4). In the 

systematic reviews, major studies showed 

diabetes was a risk factor for dementia, but not 

all (5). Typically, diabetic patients are not 

usually evaluated for cognitive function (6). 

Some Studies showed that insulin is needed 

for learning and memory. Insulin affects the 

metabolism of amyloid beta and 

neurofibrillary tangles in the brain which is the 

major pathological findings of cognitive 

deficits (7). 

 

The association of diabetes with 

cognitive deficit 
Past reports published from longitudinal 

studies described the evaluation of cognitive 

function in people with diabetes. 

Comprehensive electronic searches for articles 

using Medline, EMBASE and Psyc INFO to 

identify studies that have been reported a large 

number of individuals who had T2DM. 

In a study conducted by Lowe (8) to explore 

the relationship between T2DM and cognitive 

function in older Native Americans, cognitive 

function was assessed in 80 diabetic and 81 

non diabetic Native Americans who were 45–

76 years old. They found diabetes was 

associated with impairment on only two tests 

of cognitive function: verbal fluency (P= 

0.004) and similarities (P= 0.010).
 
In the same 

way a literature search of three databases was 

performed by Stewart and Liolitsa (9) to 

examine the evidence of association between 

cognitive impairment or dementia and the 

presence of T2DM. They found there is an 

association between T2DM and cognitive 

impairment. There is also evidence to increase 

the risk of Alzheimer's disease in T2DM, and a 

strong interaction with other factors such as 

high blood pressure, dyslipidemia (9).  

Another study
 
which supports previous studies 

carried out by Edward and et al (10), to 

determine whether older women with diabetes 

have an increased risk of cognitive 

impairment. Three tests of cognitive function, 

the digit symbol test, the trails B test, and a 

modified version of the mini-mental state 

examination (m-MMSE), were administered 

by physician. Results showed women with 

diabetes (n = 682) had lower scores than those 

without diabetes on all 3 tests of cognitive 

function. Diabetes was also associated with 

increased odds of cognitive impairment (odds 

ratio = 1.63; 95% confidence interval, 1.20-

2.23) .Women who had diabetes for more than 

15 years had a 57% to 114% greater risk of 

major cognitive impairment than women 

without diabetes (10).  

Along with previous studies, Fontbonne and et 

al. (11) designed a study to compare 4 years 

changes in cognitive performance among 

elderly subjects. Subjects without any 

detectable cognitive dysfunction were 

classified into; normal, impaired fasting 

glucose, or diabetic. Their cognitive abilities 

were assessed by a global test (MMSE). 

Results showed after 4 years, diabetic subjects 

had a lower performance on all tests except the 

MMSE. In addition, diabetic patients tended to 

have an undesirable improvement in cognitive 

function for more than 4 years compared to 

those who had normal glucose (11). Also, a 

systematic review was done by Biessels and et 

al. (12). This systematic review examines the 

incidence of dementia in people with T2DM. 

Results showed the incidence of "any 

dementia" was higher in individuals with 

T2DM than in those without diabetes. The 

findings of mechanistic studies suggested that 

vascular disease and alterations in glucose, 

insulin, and amyloid metabolism underlie the 

pathophysiology, but which of these 

mechanisms are clinically relevant is unclear 

(12). 
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In the same way, Roberts and et al (13), 

designed a study to investigate the association 

of T2DM with mild cognitive impairment. 

Subjects aged between 70 to 89 years were 

selected and examined by the clinical 

dementia rating scale, and a 

neuropsychological evaluation to diagnose 

normal cognition, mild cognitive impairment, 

or dementia. Results showed the frequency of 

T2DM was similar in subjects with mild 

cognitive impairment and in subjects without 

mild cognitive impairment (odds ratio [OR], 

1.16; 95% confidence interval [CI], 0.85-

1.57). Mild cognitive impairment was 

associated with onset of T2DM before 65 

years old, T2DM duration of 10 years or 

longer, treatment with insulin, and the 

presence of T2DM complications (13).  

Roohollahi-Koshteli and et al (14) established 

a study to investigate the association among 

exact blood glucose control, cognitive values, 

and patients’ demographic properties on 73 

patients with type I and T2DM. The patients 

were assessed laboratory values, such as 

hemoglobin A1c (HbA1c), 2-hour postprandial 

blood sugar (2-h PPBS), fasting blood sugar 

(FBS), in the recent 6 months. Results showed, 

there was a meaningful association between 

recent FBS, 2h PP BS, HbA1C levels and 

patients’ cognitive values. The findings 

indicated  that cognitive impairment in T2DM 

and elderly are more than other ages (14).  

In the same way, Depp and et al (15) 

examined associations of obesity and treated 

hypertension and diabetes with cognitive 

ability in bipolar disorder and schizophrenia. 

Results showed
 
patients with bipolar disorder 

were less obese than those with schizophrenia. 

Obesity and treated hypertension were 

associated with sever global cognitive ability 

in bipolar disorder, but not  in schizophrenia 

(15).  

Moattar, Jamalnia and et al (6) examined the 

prevalence of cognitive impairment in patients 

with T2DM and its relationship with quality of 

life, self-management profiles, and HbA1c. 

This cross-sectional study was performed on 

350 patients with T2DM. All the participants 

completed the brief psychological, 

demographic, quality of life, and self-

management profile questionnaires. Then, 

HbA1c levels were examined. The significant 

relationship was found between the cognitive 

impairment score and HbA1c level, some 

aspects of quality of life, and self-management 

profile. As the cognitive impairment score 

increased, quality of life and self-management 

profile was decreased and a decreasing trend 

was observed in HbA1c levels in moderate to 

normal cognitive impairment states (6). Also, 

Downer And et al (2016) studied the effect of 

undiagnosed diabetes on the relationship 

between self-reported diabetes and cognitive 

impairment. Participants older than 60 years 

old were classified as nondiabetic (n = 589), 

undiagnosed diabetic (n = 201), and self-

reported diabetic (n = 243). The relationship 

between self-reported diabetes and severe 

cognitive impairment is underestimated when 

undiagnosed diabetics are not differentiated 

from self-reported diabetics and non-diabetics 

(16). 

Although most studies have suggested that 

there is a direct relationship between cognitive 

impairment, Alzheimer’s disease and T2DM, 

There were few studies that did not recognize 

any relationship. In the study conducted by 

Mac Knight and et al (17) the relationship 

between diabetes and incident dementia 

(including Alzheimer’s disease and vascular 

cognitive impairment) investigated in a 5 years 

longitudinal.
 
The study showed that despite 

increased recognition of the role of vascular 

factors in Alzheimer’s disease, they did not 

find an association between diabetes and 

Alzheimer’s disease (17). 

 

Discussion  
T2DM is a complex metabolic disease that can 

cause severe damage to many organs (18). It 

has been proven that T2DM is an independent 

risk factor for eye, kidney and neurological 

diseases as well as cardiovascular diseases and 

cognitive impairment (12). Cognitive 

impairment has been stated in type 1 and 

T2DM, clearly, good control of blood glucose 
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levels shows the best current approach to stop 

cognitive impairment (9). Growing numbers of 

people are expanded T2DM, but interposition 

to ban and act the classic microvascular and 

macrovascular complications have better, so 

that people are living longer with the 

condition. The cause of dementia and 

cognitive impairment in people with T2DM is 

multifactorial (19). This review supports the 

result that compared healthy people with 

diabetes and showed reduction in cognitive 

function in T2DM patients. Data indicate that 

the brains of old people with type 2 diabetes 

mellitus might be susceptible to frequent and 

severe hypoglycemia (3). The results of the 

studies summarized here indicated that 

cognitive dysfunction should be considered as 

another consequence of chronic and 

irresponsible diabetes. They highlight the 

importance of measuring of cognitive function 

in future studies and other treatment for people 

with diabetes, to determine whether or not this 

decline can be reduced (5). 

 

Conclusions 
Conclusions are different depending on the 

sampling, methods, the design of study, tests 

for cognition evaluation and diabetes severity. 

Several ways of communicating T2DM and 

cognitive decline have been developed, 

whereby some studies have revealed the 

correlation of T2DM with cognitive deficit 

and other studies have showed its relation with 

hypertension and stroke (5). Both diabetes and 

cognitive impairment are increasing the 

difficulties in the world and have a 

considerable impact on life quality (1). Recent  

studies have revealed that insulin is needed for 

learning and memory (6). Therefore, the rapid 

diagnosis of diabetes and its long-term 

complications due to this disease and the 

application of appropriate therapeutic and care 

strategies to reduce or reduce these 

complications is a major necessity.
 
In order to 

emphasize the importance of quality of life 

and self-care behaviors in patients, it is 

necessary to carry out more extensive 

research, so that this important and influential 

issue can be applied to all individuals, 

especially those who plan for health promotion 

and quality of life (2). To find the exact 

pathophysiological mechanism of cognitive 

decline in diabetes, further studies are needed 

to prevent cognitive decline in diabetes and 

thus reducing the burden of the disease and 

health care costs.  

 

References
 

1. Moattari M, Hashemi M, Dabbaghmanesh MH. The 

impact of electronic education on metabolic control 

indicators in patients with diabetes who need 

insulin: a randomised clinical control trial. Journal 

of clinical nursing. 2013;22(1-2):32-8. 

2. Sommerfield AJ, Deary IJ, Frier BM. Acute 

hyperglycemia alters mood state and impairs 

cognitive performance in people with type 2 

diabetes. Diabetes care. 2004;27(10):2335-40. 

3. Ferguson SC, Blane A, Perros P, McCrimmon RJ, 

Best JJ, Wardlaw J, et al. Cognitive ability and 

brain structure in type 1 diabetes. Diabetes. 

2003;52(1):149-56. 

4. Wessels AM, Rombouts SA, Simsek S, Kuijer JP, 

Kostense PJ, Barkhof F, et al. Microvascular 

Disease in Type 1 Diabetes Alters Brain Activation. 

Diabetes. 2006;55(2):334-40. 

5. Grodstein F, Chen J, Wilson RS, Manson JE. Type 

2 diabetes and cognitive function in community-

dwelling elderly women. Diabetes care. 

2001;24(6):1060-5. 

6. Moattari M, Jamalnia S, Mansoori P, Mani A, 

Dabbaghmanesh MH, Sayadi M. The prevalence of 

Cognitive Impairment in Patients with Type II 

Diabetes and its Relationship with Quality of Life, 

Self-Management Profiles, and HbA1c. Iranian 

Journal of Diabetes & Obesity (IJDO). 2016;8(1). 

7. Dilley J, Ganesan A, Deepa R, Deepa M, Sharada 

G, Williams OD, et al. Association of A1C with 

cardiovascular disease and metabolic syndrome in 

Asian Indians with normal glucose tolerance. 

Diabetes care. 2007;30(6):1527-32. 

8. Lowe LP, Tranel D, Wallace RB, Welty TK. Type 

II diabetes and cognitive function: a population-

based study of Native Americans. Diabetes care. 

1994;17(8):891-6. 

9. Stewart R, Liolitsa D. Type 2 diabetes mellitus, 

cognitive impairment and dementia. Diabetic 

Medicine. 1999;16(2):93-112. 

10. Gregg EW, Yaffe K, Cauley JA, Rolka DB, 

Blackwell TL, Narayan KV, et al. Is diabetes 

associated with cognitive impairment and cognitive 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
25

-0
7-

13
 ]

 

                               4 / 5

https://ijdo.ssu.ac.ir/article-1-432-en.html


Sh. Jamalnia et al. 

 

163 IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 10, NUMBER 3, AUTUMN 2018 

 

 

decline among older women? Archives of internal 

medicine. 2000;160(2):174-80. 

11. Fontbonne A, Berr C, Ducimetière P, Alpérovitch 

A. Changes in cognitive abilities over a 4-year 

period are unfavorably affected in elderly diabetic 

subjects. Diabetes care. 2001;24(2):366-70. 

12. Biessels GJ, Staekenborg S, Brunner E, Brayne C, 

Scheltens P. Risk of dementia in diabetes mellitus: 

a systematic review. The Lancet Neurology. 

2006;5(1):64-74. 

13. Roberts RO, Geda YE, Knopman DS, Christianson 

TJ, Pankratz VS, Boeve BF, et al. Association of 

duration and severity of diabetes mellitus with mild 

cognitive impairment. Archives of neurology. 

2008;65(8):1066-73. 

14. Roohollahi-Koshteli A, Najafi M, Kachooei A, 

Mollabashi Z, Iraj B. The Relationship of 

Laboratory Results and Cognitive Function in 

Patient with Type I and Type II Diabetes Mellitus. 

Journal of Isfahan Medical School. 2013;31(238). 

15. Depp CA, Strassnig M, Mausbach BT, Bowie CR, 

Wolyniec P, Thornquist MH, et al. Association of 

obesity and treated hypertension and diabetes with 

cognitive ability in bipolar disorder and 

schizophrenia. Bipolar disorders. 2014;16(4):422-

31. 

16. Downer B, Kumar A, Mehta H, Al Snih S, Wong 

R. The effect of undiagnosed diabetes on the 

association between self-reported diabetes and 

cognitive impairment among older Mexican adults. 

American Journal of Alzheimer's Disease & Other 

Dementias. 2016;31(7):564-9. 

17. MacKnight C, Rockwood K, Awalt E, McDowell I. 

Diabetes mellitus and the Risk of Dementia, 

Alzheimer’s Disease and Vascular Cognitive 

Impairment in the Canadian Study of Health and 

AgingDement Geriatr Cogn Disord 2002;14:77-83. 

18. Whitmer RA, Karter AJ, Yaffe K, Quesenberry CP, 

Selby JV. Hypoglycemic episodes and risk of 

dementia in older patients with type 2 diabetes 

mellitus. Jama. 2009;301(15):1565-72. 

19. Thomas VS, Darvesh S, MacKnight C, Rockwood 

K. Estimating the prevalence of dementia in elderly 

people: a comparison of the Canadian Study of 

Health and Aging and National Population Health 

Survey approaches. International Psychogeriatrics. 

2001;13(1):169-75. 

 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
25

-0
7-

13
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               5 / 5

https://ijdo.ssu.ac.ir/article-1-432-en.html
http://www.tcpdf.org

