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ABSTRACT 
BACKGROUND: Type 2 Diabetes Mellitus and cognitive dysfunction are highly prevalent disorder worldwide. Diabetes is 
considered an independent risk factor for cognitive impairment. Diabetic people are at increased risk of cognitive decline, since the 
metabolic and vascular disturbances of the disease affect brain function that leads to neuro-cognitive impairment. Older adults with 
poor diabetes control have high risk of undiagnosed cognitive dysfunction. 
AIM: Aim of the study is to evaluate the cognitive status of participants with Type 2 Diabetes with the use of Montreal Cognitive 
Assessment scale (MoCA).  
METHODOLOGY: A comparative cross-sectional study was conducted in 2 groups- Group A without Type 2 Diabetes Mellitus 
(n=30) and Group B with Type 2 Diabetes Mellitus (n=30). They were asked to undergo the MoCA with the highest point of the scale 
being 30 points. Results were compared and presented as mean ± SD. 
RESULTS: The mean ± SD of MoCA scale of Group A is 25.2±2.35 and Group B is 22.9±2.44. The Unpaired t-test of MoCA shows 
p=0.001 which is highly significant between two groups. That suggest that the cognitive impairment increased with duration of 
diabetes and this association was statistically significant. 
CONCLUSION: This study concludes that people with Type 2 Diabetes are at high risk of developing cognitive impairment in 
comparison with the general population. Thus, cognitive dysfunction is an important comorbidity that needs to be identified in older 
adults with diabetes for goal adjustment and simple treatment plan. 
 
Keywords: Cognitive Decline, Montreal Cognitive Assessment Scale, Older Adults, Type 2 Diabetes Mellitus. 
 
INTRODUCTION 

Diabetes mellitus (DM) is a group of metabolic disorder which is characterized by chronic hyperglycaemic condition, 
resulting from defects in insulin secretion and insulin action both [1]. Type -2 diabetes mellitus is non- insulin dependent diabetes 
(NIDD). When person have type-2 diabetes, their fat, liver, muscle, and cells don’t respond correctly to insulin, it is called insulin 
resistance. As a result, blood sugar does not get transported into these cells to be stored for energy and builds up in the bloodstream, 
this condition is known as ‘hyperglycemia’. The glucose is not entering the body’s cells properly, causing two problems: A build-up 
of glucose in the blood and the cells are not getting the glucose they need for energy and growth. Risk factors for type-2 DM includes 
are Obesity, Sedentary lifestyle, Unhealthy eating habit, Family history and Genetics. Diagnose can be made using tests like Glycated 
haemoglobin (A1C) test and Fasting blood sugar test. 

 
 Hyperglycaemia has the strongest association with the risk of developing cognitive impairment and failure of various organs 
especially the eyes, kidneys, nerves, heart, and blood vessels [2,3]. The relationship between type 2 DM and accelerated cognitive 
decline, however, is more complex and is unlikely to be associated with exposure to hypoglycaemia, which is a relatively infrequent 
occurrence. Cross-sectional studies have suggested an association between type 2 diabetes, cognitive decline and dementia [4]. 
Elevated blood glucose levels cause brain malfunction, sorbitol-induced blood vessel damage, and degeneration of the nerves that can 
lead to dementia or cognitive impairment. 
 
 General cognitive slowing, thought to be a marker for accelerated brain aging and dementia risk, is related to type 2 DM in 
middle-aged and older adults and interactions between type 2 diabetes and genetic risk predict more rapid decline in cognitive speed 
[5]. With regard to specific cognitive domains, associations between type 2 diabetes or even prediabetes levels of insulin resistance are 
most commonly reported with both episodic memory and decreased executive function, including verbal fluency, working memory, 
processing speed, cognitive flexibility, and cognitive control [6]. Executive function, which may be most predictive of functional 
performance, also declines more rapidly among older women with type 2 DM [7]. Conversely, remaining free from diabetes has been 
associated with preserved cognitive function in women >80 years of age. [8] 

 

 Several mechanisms may underlie these associations, including peripheral metabolic derangements from insulin resistance or 
type 2 diabetes that indirectly damage the brain, vascular brain injury from the vasculopathy consequences of insulin resistance and 
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type 2 diabetes, disruption of the ability of insulin to perform its normal actions in the brain in patients with type 2 diabetes, or some 
combination of these. 
 

Sensitivity of target cells in the periphery and in the central nervous system to insulin is suppressed in type 2 diabetes. First 
recognized as a principal regulator of peripheral glucose, insulin also has been identified as a key factor in memory and other 
cognitive processes. Insulin is readily transported into the CNS across the blood-brain barrier via a saturable, receptor-mediated 
process, which likely accounts for the majority of available insulin in the brain [9]. It is generally accepted that insulin signalling 
enhances memory and facilitates synaptic plasticity in the hippocampus, which has an important role in memory and learning. Insulin 
also regulates the concentration of several neurotransmitters that have a role in memory formation, such as acetylcholine, 
norepinephrine and epinephrine, and promotes the accumulation of GABA receptors to the post-synaptic membrane. Despite the 
beneficial effects of acute hyperinsulinemia in the CNS, prolonged elevated levels of circulating insulin may exert an opposing 
influence on cognition. Sustained peripheral hyperinsulinemia reduces insulin transport into the brain [10].  

 
 The MoCA is administered over approximately ten minutes, with 30 possible points with any score higher than 25 
considered normal. Any score of 25 or less is considered to be an indication of some form of cognitive impairment, which can predict 
or identify the onset of dementia in patients. A score of 19 to 25 indicates mild cognitive impairment. Scores of between 11 and 21 
suggest mild Alzheimer's disease. A MoCA test validation study by Nasreddine in 2005 showed that the MoCA was a promising tool 
for detecting mild cognitive impairment (MCI) and early Alzheimer's disease compared with the well-known Mini-Mental State 
Examination (MMSE).[11] According to the validation study, the sensitivity and specificity of the MoCA for detecting MCI were 90% 
and 87% respectively, compared with 18% and 100% respectively for the MMSE. Subsequent studies in other settings were less 
promising, though generally superior to the MMSE. 
 

Need to conduct this study is that we might come to know the prevalence of early cognitive dysfunction among diabetic 
population and plan the appropriate preventive measures for further progression of disease. Objective of this study is to evaluate 
cognitive decline, and risk of the dementia in the group of older adults between 50-70 years of age with and without Diabetes Mellitus 
using the Montreal Cognitive Assessment scale (MoCA) and to evaluate the difference in cognitive decline between two groups. 

 
MATERIAL&METHODOLOGY 

A cross sectional study was conducted in a group of 60 subjects using convenient sampling, in which there are 30 subjects in 
Group A without Type 2 DM and 30 subjects in Group B with Type 2 DM. Inclusion criteria for the study are 1. The age of 
participants should be between 50 to 70 years, 2. female and male both genders, 3. Participant should be a diagnosed case of type-2 
DM. Exclusion criteria are 1. The participants who are known case of any psychological disorders like depression, Parkinson’s etc, 2. 
Individual with another medical condition known to impact on cognitive function and 3. Individual with a significant musculoskeletal, 
cardiac, or respiratory comorbidity and also person having blindness & deafness. Demographic characteristics such as age, sex, 
educational qualification, duration of diabetes, history of any other psychological disorders was taken. All subjects received a clear 
explanation of the study, including the benefits of participation and written informed consent was taken prior to test. Participants were 
asked to undergo the Montreal cognitive assessment scale (MoCA). Instructions were identical for each subject. 

 
STATISTICAL ANALYSIS & RESULT 

A statistical analysis was processed using the Statistics in the Microsoft Office Excel (2019). Means and standard deviations 
(SD) were calculated using the AVERAGE and STDEV of both Group A and Group B in the Microsoft Office Excel. The mean ± SD 
of age of GROUP A is 59.766 ± 6.360 and GROUP B is 60.6 ± 6.083. The mean ± SD of MoCA scale of Group A is 25.2±2.35 and 
Group B is 22.9±2.44. Unpaired t-test was applied for hypothesis testing for MoCA scale and the statistical significance between 
Group A and Group B was checked. Unpaired t-test of MoCA score shows p=0.001 which shows the statistically significant 
difference between the GROUP A and GROUP B. 

 

SUBJECTS 
GROUP A 
(WITHOUT TYPE-2 
DM) 

GROUP B 
(WITH TYPE-2 
DM) 

AGE (MEAN ± SD) 59.766 ± 6.360 60.6 ± 6.083 
MoCA SCALE (MEAN ± 
SD) 

25.2 ± 2.354 22.9 ± 2.440 

Table: 1 – Mean and SD of age and Montreal cognitive assessment scale for both the groups 
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Graph:1 Mean and SD of age and MoCA score of group A and group B 

 
DISCUSSION 

Diabetes is a chronic disease that leads to chronic long-term complications, including risk of cognitive changes. A preserved 
cognitive status is essential to the understanding of treatment and compliance. Greater attention should be given to these patients 
because cognitive deterioration leads to impairment in self-management ability. Type- 2 diabetes mellitus has also been shown to be 
associated with greater cognitive decline and high risk of dementia than do those without type-2 diabetes.[3] Multiple population-based 
studies have reported an association between type 2 diabetes and cognitive impairment, and older adults with type 2 diabetes 
experience global cognitive decline at a rate that is double those without type 2 diabetes over a 5-year period. [12] 

 
In this study, we screened the mental state of patients with type 2 diabetes through the MoCA (Montreal cognitive 

Assessment scale). MoCA scores range between 0 and 30. A score of 26 or over is considered to be normal. In a study, people without 
cognitive impairment scored an average of 27.4; people with mild cognitive impairment (MCI) scored an average of 22.1; people with 
Alzheimer's disease scored an average of 16.2.[13] Our study had shown similar results. Group A having people without type-2 DM 
showed a mean MoCA score of 25.2 while Group B which is having people with type-2 DM showed a mean MoCA score of 22.9. 
According to scoring system, participants in Group B had mild cognitive dysfunction. 

 
Prolonged insulin resistance, a syndrome characterized by high peripheral insulin and diminished insulin-mediated glucose 

clearance, underlies the development of type 2 diabetes. Among people with type 2 diabetes, reductions in brain volume and 
corresponding impairments in cognition are found in comparison to nondiabetic control subjects [14,15]. Even in the absence of 
hyperglycemia, declarative memory impairment has been observed in individuals with chronic hyperinsulinemia [16], consistent with a 
deleterious role of insulin resistance on cognitive function. Subtle cognitive changes that can accompany early stages of insulin 
resistance due to aging, type 2 diabetes, and other factors may eventually develop into clinically significant cognitive impairment, 
including dementia. [15] 

 
CONCLUSION 

Patients with type 2 diabetes should be regularly evaluated for their cognitive function, because duration of disease could be 
associated with decline in cognition. Based on the definition of health that is the wellness of body, mind and social status; the 
maintenance of the cognition should be chased as the protection of other target-organs usually affected by diabetes, and are normally 
part of medical routine care. The early implementation of MoCA scale, which is a simple method of execution, can be done to detect 
early stages of dementia.  

 
This test could be an important tool to access the ability of patient to understand their disease and treatment. Future studies 

will be important to better identify risk factors for cognitive dysfunction and lighten its relationship with diabetes. 
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