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Abstract- 

Context: Cognitive impairment is a relatively less known and less addressed complication of 

diabetes. It is a concern because it adversely affects disease self-management resulting in further 

complications. The incidence of cognitive impairment in adults with diabetes has been demonstrated 

in a small number of research, particularly when using the MoCA (The Montreal Cognitive 

Assessment) score, which assesses various domains of cognition. 

 

Aims: The aim of the study is to investigate the prevalence of cognitive impairment in adults with 

type 2 diabetes mellitus and to identify other potential predictors for cognitive impairment.  

 

Settings and Design: Comparative study in non-diabetics and diabetics 

 

Methods and Material: 60 people participated in the study. They were further divided into Non-

Diabetics (Group A) and Diabetics (Group B). The MoCA score was used to screen for cognitive 

impairment. 

 

Statistical analysis used: Statistical analysis was done using Microsoft Excel and SPSSv.29. 

Subjects with cognitive impairment did not show significant association with disease characteristics 

such as duration of diabetes [P 0.240] and control of diabetes [P 0.192].  

 

Results: Most of the diabetic population were females that had cognitive impairment. The total 

MoCA score in diabetics [mean- 21] was less compared to the non-diabetic patients [mean-28]. The 

diabetics also scored lower on every domain of MoCA when compared to the non-diabetic group. 

However, not all domains were affected the same.  

 

Conclusions: This study concludes that cognitive impairment was present in most of the diabetic 

population. Duration of diabetes and Control of diabetes did not show an association with cognitive 

impairment.    
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Introduction 

Diabetes mellitus type 2 is a chronic, intricate metabolic condition. [1] The primary symptom 

hyperglycemia is a clinical manifestation of a progressive decrease of beta-cell mass and/or function 
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that can be caused by a multitude of hereditary and environmental causes. Genetic and environmental 

risk factors impact inflammation, autoimmune diseases, and metabolic stress. Various factors modify 

the mass and/or function of beta cells to the extent that insulin levels eventually lose their ability to 

respond to insulin demands, leading to hyperglycemia levels that are high enough to diagnose 

diabetes. On rare occasions, cell mass and/or function may be directly impacted by genetic and 

environmental risk factors. [2] In addition to lowering the quality of life, it has microvascular and 

macrovascular consequences. [1] Perception, memory, learning, attention, decision-making, and 

language skills are all areas of cognitive function.[3] Cognitive impairment is the term used to describe 

problems with memory, learning new things, focus, or making decisions that affect day-to-day 

functioning. [4] Cognitive impairment is likely to be a barrier to providing appropriate medical 

treatment, especially in patients with chronic diseases, as it may hinder patients' comprehension of 

the need for therapy, routine follow-up, and self-care. [5] Diabetes mellitus is associated with changes 

in the structure of the brain and cognitive impairment. When compared to non-diabetic controls, 

neuropsychological testing has shown that persons with both type 1 and type 2 diabetes have mild to 

moderate deficits in cognitive performance. Type 2 diabetes (T2DM) has also been associated with a 

50% increased risk of dementia.[6] In the early 20th century, medical professionals and researchers 

started to observe that people with diabetes frequently complained about having problems focusing 

and remembering things. In 1922, Mile et al. provided evidence that people with diabetes had 

difficulty in memory and attention tests.[7] Research connecting dementia with type 2 diabetes 

indicates that cognitive impairment increases the risk of severe hypoglycemic episodes, 

cardiovascular diseases, stroke, and early mortality.[8] Furthermore, it has been demonstrated that 

glucose and insulin imbalances, macrovascular and microvascular comorbidities, and other diabetes-

related issues significantly raise a patient's chance of getting MCI and progressing it to dementia. [9] 

Numerous risk factors for cognitive dysfunction in diabetes were found, including age, depression, 

length of diabetes, and educational attainment of the patient.[10]  Cognitive impairment is a relatively 

lesser known and lesser addressed complication of diabetes. It is concerning since it leads to disability 

and higher medical expenses. Cognitive impairment can also have a negative impact on diabetes-

related self-management. [11] A few studies from India have shown cognitive impairment in type 2 

diabetes mellitus, however limited studies used the MoCA score, which is regarded by many as the 

best tool to assess mild cognitive impairment.[12] Thus, establishing a link between type 2 diabetes 

and cognitive impairment will help advocate early screening programs. Also, identification of 

cognitive domains affected due to diabetes would help in formulating a better diagnosis and 

intervention plan for the affected adults. 

 

Materials And Methods:  

Ethics: 

Approved by ethical committee. 

 

Study design and subjects:  

The present study was a cross-sectional study. 30 individuals with type 2 diabetes mellitus were 

included in the study (Group B). These individuals belonged to both the genders, age between 45 - 

80 years old, having type 2 diabetes mellitus for more than 5 years. The exclusion criteria were 

neurological conditions that were known to affect cognition such as Stroke, Parkinsons, Traumatic 

brain injury, Tumours, Alzheimer’s etc, pre-diagnosed psychological disorders, speech and hearing 

disabilities, pregnancy and uncooperative or individuals not willing to participate in the study. For 

comparison, a group of 30 normal, healthy individuals with no co morbidities were recruited with age 

between 45-80 years old and included both the genders. (Group A) 

 

Outcome measure:  

The participants in the study were assessed using the Montreal Cognitive Assessment (MoCA). This 

tool is quick to screen for mild cognitive impairment. A variety of cognitive domains are evaluated, 

including executive functions, language, attention and focus, memory, visuo-constructional skills, 
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conceptual thinking, computations, and orientation. A score of 26 or above is regarded as normal; a 

maximum score of 30 points is possible. If the length of formal education was shorter than 12 years, 

a point was added to the final score. With a 90% sensitivity and 87% specificity at a 26-point cut-off, 

the MoCA is a valid and dependable tool for routine neurocognitive function screening. [13] 

 

Procedure: 

The individuals were evaluated based on the inclusion and exclusion criteria and were explained 

about the objectives and procedures prior to the participation. A written consent was taken from every 

individual participating in the study. 

The individuals were administered the MoCA (The Montreal Cognitive Assessment) and their 

response was recorded. Based on their response, the total score was calculated. A point was added to 

the total score if the number of years of formal education was less than 12 years. The scores were 

analysed using MS Excel and SPSS software. Comparisons were made in both the groups and 

appropriate recommendations were presented. (Fig. 1) 

 

 
Fig. 1: Diagram showing a schematic summary of the participants recruited for this study. 

 

Results: 

A total of 60 adults participated, among which Group A had 17 males and 13 females while Group B 

had 10 males and 20 females. The mean age was 52.9 years and 64.73 years in Group A and Group 

B respectively. [Table 1] Cognitive impairment was present in 80% (24) of Group B when compared 
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to Group A. Group A did not present with cognitive dysfunction. [Table 2] The total MoCA score in 

Group B was less compared to Group A. Group B scored lower on every domain of MoCA when 

compared to Group A. However, not all domains were affected the same. [Table 3] Those with 

cognitive impairment did not show significant association with disease characteristics such as 

duration of diabetes [P 0.240] [Table 4] and control of diabetes [P 0.192]. [Table 5] 

 

Table 1:  Subjects’ gender and age distribution 
 Group A (n=30) Group B (n=30) 

Male 17 10 

Female 13 20 

Age (in years) Mean±SD 52.9±6.83 64.7±8.56 

 

Table 2: Cognitive impairment in the subjects 
 Group A 

(n=30) 

Group B  

(n=30) 

 n % n % 

Cognitive Impairment     

Present 0 0% 24 80% 

Absent 30 100% 6 20% 

 

Table 3: Comparison of Scores obtained in MoCA of subjects. 
 Group A Group B Change percentage 

Mean score (In points)    

Total score 28.13 21.13 -33.13% 

Executive 4.4 3.16 -39.24% 

Naming 3 2.66 -12.8% 

Attention 5.63 3.9 -44.36% 

Language 2.7 1.3 -107.7% 

Abstraction 1.96 1.3 -50.77% 

Delayed Recall 4.03 2.5 -61.25% 

Orientation 6 5.83 -2.91% 

  

Table 4: Relationship of Duration of diabetes with cognitive impairment 
 Cognitive Impairment present Cognitive Impairment absent P value 

 n % n %  

Duration of diabetes     0.240 

More than 5 years 7 23.33% 0 0%  

More than 10 years 4 13.34% 3 10%  

More than 15 years 7 23.33% 2 6.67%  

More than 20 years 6 20% 1 3.33%  

 

Table 5: Relationship of Control of diabetes with cognitive impairment 
 Cognitive Impairment present Cognitive Impairment absent P value 

 n % n %  

Control of diabetes     0.192 

Controlled 13 43.33% 5 16.67%  

Uncontrolled 11 36.67% 1 3.33%  

 

Discussion: 

This study showed that majority of the diabetic individuals had cognitive impairment. This is in line 

with the previous research that also found majority of the diabetic individuals presented with 

cognitive impairment on examination compared to those without diabetes. [14,19] Diabetic individuals 

were more likely to present with decline in cognition as compared to their normal counterparts. This 

finding was also corroborated when the total scores of MoCA were compared in both the groups. This 

is consistent with research showing a high frequency of cognitive impairment in people with type 2 
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diabetes. [15,16,17] Beta amyloid, a protein crucial to brain growth and repair, has been linked to elevated 

deposition and impaired clearance in diabetes. In addition to raising the risk of cognitive impairment 

on its own, diabetes is also linked to increased cardiovascular risk and macro- and microvascular 

brain illness. These conditions also contribute to the development of cognitive impairment in diabetes. 
[16] 

 

A differentiating factor in this study was the absence of cognitive impairment in the control group. In 

a study done by Varghese SM, Joy N et al., over 10% of the non-diabetic individuals were found to 

be cognitively impaired.[14] The absence of a similar finding may be because the control group in this 

study consisted majorly of individuals in the 40-60 years age group. According to a Centres for 

Disease Control and Prevention study, the prevalence of cognitive decline was 11.7% in individuals 

65 years of age and above and 10.8% in adults 45 to 64 years of age. [18] This may be the reason for 

the lack of cognitively impaired individuals in the control group.  

This study examined the relationship between the duration of diabetes and cognitive impairment. The 

p-value was found to be insignificant.  This shows that cognitive impairment did not have a significant 

relationship with the duration of diabetes. The present discovery aligns with earlier research findings, 

which indicated that a prolonged history of diabetes seems to be a significant risk factor for cognitive 

impairment, with patients even experiencing symptoms early in the illness. [19,21] However, a study 

by Roberts RO, et al. found that the length of diabetes was linked to cognitive impairment, particularly 

in those with diabetes for more than ten years. This association was explained by the possibility that 

long-term episodes of hypo- or hyperglycemia could cause neuronal loss and microangiopathy, which 

would raise the risk of cognitive impairment. [16] 

Research was also done on the connection between diabetes management and cognitive decline. 

Poorly managed diabetes has been linked to an increased risk of cognitive impairment, according to 

prior study. [14,20] However, this investigation did not discover a meaningful connection between 

diabetes management and cognitive decline. Majority of the cognitively impaired individuals reported 

their blood sugar levels to be under control. These individuals represented about 43.33% (13) of the 

population in contrast to the 36.67% (11) of the population who had uncontrolled diabetes and were 

found to be cognitively impaired. The P value was found to be insignificant proving no relationship 

between Control of diabetes and cognitive impairment. 

Each MoCA domain—naming, attention, language, abstraction, delayed recall, orientation, and 

visuospatial/executive functions—was examined in this study between Groups A and B. The diabetics 

scored averagely lower on every domain when compared to the control group. However, not all 

domains were affected the same. The most affected domain was found to be the language domain 

(verbal fluency) which showed a -107.7% change when the scores were compared. This was followed 

by delayed recall component and the abstraction component with the change being -61.2% and -

50.7% respectively. The orientation domain was the least affected with a change percentage of a little 

over -2%. According to the findings of an Indian study on the relationship between diabetes and 

cognition, verbal memory and processing speed were the most negatively impacted cognitive 

functions, while visuospatial function, attention, semantic memory, and language were unaffected. 
[19] The results of this study are consistent with that of Naguib et al.'s study, which also indicated that 

verbal fluency and delayed recollection were the domains most negatively impacted. [20] The least 

affected domains were naming and scoring, but the percentages of deficits were similar for the 

abstract, alternating trial making, and visuospatial/executive domains. Determining which cognitive 

domains are most impacted by diabetes is crucial for lowering the risk of cognitive impairment. This 

can be achieved by putting cognitive rehabilitation therapies—which are important to enhance 

executive functioning—into practise, such as exercise and physical activity. [11] 

From a clinical standpoint, the high prevalence of cognitive impairment is critical because patients 

with cognitive impairment may find it difficult to carry out complex self-care tasks like meal 

planning, which increases the risk of hypoglycemia by preventing them from consuming meals, 

adhering to an exercise schedule that improves blood glucose control, regularly checking their blood 

sugar, and taking multiple oral diabetic medications and adjusting their dosages. Inadequate self-care 
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can ultimately lead to inadequate regulation of metabolism, hence raising the likelihood of diabetic 

complications. Some limitations of our investigation deserve consideration. The sample size chosen 

was small and the associations ascertained were rather general and some confounding factors may 

have been missed. Next, not all factors that may affect cognitive impairment were assessed and not 

all factors that may affect type 2 diabetes mellitus were assessed. 
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