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Abstract  Original Research Article 
 

Chronic hyperglycemia, arising from deficient insulin secretion, impaired insulin action, or both, induces profound 

metabolic dysregulation across carbohydrate, lipid, and protein pathways. Mounting clinical and experimental evidence 

underscores a compelling association between diabetes mellitus (DM), particularly type 2 diabetes, and 

neurodegenerative disorders such as dementia and Alzheimer’s disease. The pathophysiological nexus involves chronic 

oxidative stress, low-grade inflammation, and insulin resistance, which collectively precipitate neuronal injury and 

cognitive deterioration. The present observational study sought to evaluate the prevalence of neurodegenerative burden 

among individuals with diabetes of more than six years’ duration. Conducted in the inpatient department of General 

Medicine at ESI MC & PGIMSR, Rajajinagar, Bengaluru, the study encompassed 100 participants who met defined 

inclusion and exclusion criteria. Demographic characteristics, medical history, and biochemical parameters were 

documented using a structured questionnaire, while cognitive performance was assessed via the Mini-Mental State 

Examination (MMSE). Statistical analyses, encompassing descriptive and inferential methods, were performed using 

Microsoft Excel. Among the cohort, 52% were males and 48% females, predominantly within the 68–75-year age range. 

Approximately 30% had diabetes for 6–8 years, 33% exhibited normal fasting blood glucose, and 57% showed elevated 

random blood glucose levels. Hypertension emerged as the most prevalent comorbidity (47%). Cognitive assessment 

revealed that 52% had no impairment, 27% exhibited mild impairment, and 21% demonstrated severe cognitive decline. 

Statistically significant associations were observed between MMSE scores and both HbA1c (H = 8.200, p = 0.017) and 

triglyceride levels (H = 6.641, p = 0.036). These findings underscore that sustained hyperglycemia and dyslipidemia are 

pivotal contributors to neurocognitive impairment in chronic diabetics. Consequently, integrating routine cognitive 

screening with stringent glycemic and lipid control is imperative to attenuate neurodegenerative progression and 

improve long-term neurological and functional outcomes in diabetic populations. 
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INTRODUCTION 
Diabetes mellitus (DM) is a chronic metabolic 

disorder characterized by persistent hyperglycemia due 

to defective insulin secretion, impaired insulin 

sensitivity, or both [1,2] Insulin, produced by pancreatic 

β-cells, is vital for glucose uptake and metabolic 

regulation. Its deficiency or resistance disrupts glucose 

homeostasis, leading to multi-organ damage involving 

the cardiovascular, renal, neural, and ocular systems [3]. 

The long-term metabolic imbalance contributes to 

significant morbidity and mortality, making diabetes one 

of the most prevalent and costly global health challenges 

[4,5]. 

According to the World Health Organization, 

diabetes affects hundreds of millions worldwide, with 

type 2 diabetes mellitus (T2DM) accounting for nearly 

90% of cases [2]. The escalating prevalence is attributed 

to sedentary lifestyles, obesity, and poor dietary habits. 

Type 1 diabetes mellitus (T1DM), though less common, 

arises from autoimmune destruction of pancreatic β-

cells, resulting in absolute insulin deficiency [1]. Despite 

differing etiologies, all forms of diabetes share the 

hallmark feature of chronic hyperglycemia, which 

triggers biochemical cascades leading to oxidative stress, 

inflammation, and vascular dysfunction [6,7]. 
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Emerging evidence reveals a strong association 

between diabetes and neurodegenerative disorders 

(NDs), particularly Alzheimer’s disease (AD), 

Parkinson’s disease (PD), and vascular dementia [3˒8˒9]. 

Prolonged hyperglycemia and insulin resistance induce 

oxidative stress, mitochondrial dysfunction, and 

advanced glycation end-product (AGE) accumulation, 

which impair neuronal metabolism and accelerate 

neurodegeneration [10,11]. Epidemiological studies 

indicate that individuals with T2DM have nearly twice 

the risk of developing Alzheimer’s disease compared to 

non-diabetic counterparts [12˒13], suggesting that 

metabolic dysregulation plays a crucial role in neuronal 

decline. 

 

The brain, though representing only 2% of body 

mass, consumes about 20% of total glucose-derived 

energy. Thus, impaired glucose utilization has profound 

neurological consequences [6]. Neurons depend on a 

continuous energy supply for synaptic transmission, 

plasticity, and repair. Insulin receptors are abundantly 

expressed in the hippocampus and cerebral cortex—

regions critical for learning and memory. Insulin 

resistance in these areas leads to reduced neuronal 

survival, altered neurotransmission, and increased 

amyloid-β deposition, linking diabetes mechanistically 

to Alzheimer’s pathology [6˒10˒11]. 

 

Oxidative stress is a key mediator of diabetic 

neurodegeneration [7,9]. Hyperglycemia enhances the 

production of reactive oxygen species (ROS), 

overwhelming endogenous antioxidant defenses. The 

brain’s high oxygen demand and lipid content render it 

particularly susceptible to oxidative injury. ROS-

induced damage to lipids, proteins, and nucleic acids 

compromises neuronal integrity and triggers apoptosis. 

Mitochondrial dysfunction further amplifies this cycle, 

impairing ATP production and escalating neuronal death 

[14]. 

 

In parallel, chronic low-grade inflammation 

contributes to the neuropathology of diabetes [12˒15]. 

Elevated pro-inflammatory cytokines—such as TNF-α 

and IL-6—disrupt the blood-brain barrier, activate 

microglia, and potentiate neuroinflammation [12]. 

Additionally, AGEs formed during hyperglycemia 

interact with their receptors (RAGE), promoting 

oxidative and inflammatory signaling that accelerates 

neuronal injury [16,17]. Vascular dysfunction further 

compounds these effects by reducing cerebral perfusion 

and inducing ischemic damage, thereby aggravating 

cognitive decline [22,23]. 

 

Metformin, a cornerstone therapy for T2DM, 

has attracted attention for its paradoxical neuroprotective 

and neurotoxic properties [36,38]. Through activation of 

AMP-activated protein kinase (AMPK), it improves 

metabolic balance and mitigates oxidative stress [21]. 

However, long-term therapy can induce vitamin B12 

deficiency, associated with neuropathy and cognitive 

impairment [18,20]. These dual effects underscore the 

need for careful therapeutic evaluation in diabetic 

individuals at risk of neurodegeneration. 

 

Lifestyle factors, dyslipidemia, and 

hyperuricemia further modulate the link between 

diabetes and brain health [40]. Elevated uric acid and 

reduced antioxidant enzyme activity exacerbate 

oxidative injury, while hypertension and endothelial 

dysfunction compromise cerebral circulation [22,23]. 

Consequently, comprehensive management must 

encompass not only glycemic control but also lipid, 

pressure, and oxidative balance [34]. 

 

Early detection of cognitive decline is vital in 

diabetic care. Screening tools such as the Mini-Mental 

State Examination (MMSE) and Verbal Fluency Test 

(VFT) are effective for assessing cognitive performance 

and detecting mild impairment [24,27˒23]. Diminished 

scores in diabetic patients may signal early 

neurodegenerative changes, warranting timely 

intervention [43]. 

 

Ultimately, diabetes mellitus extends beyond 

metabolic dysregulation to encompass significant 

neurological consequences. The interplay between 

hyperglycemia, oxidative stress, inflammation, and 

vascular dysfunction establishes a pathological nexus 

leading to cognitive deterioration [3,5,9,13]. Effective 

prevention requires integrated metabolic and 

neurological management, combining optimal glycemic 

control, antioxidant support, and cognitive monitoring 

[39]. As research continues to unravel the molecular 

pathways connecting diabetes to neurodegeneration, it 

offers promising opportunities for early intervention and 

improved patient outcomes [43]. 

 

MATERIAL & METHODOLOGY 
The study was carried out at the Inpatient 

Department of General Medicine, ESI MC & PGIMSR, 

Rajaji Nagar, Bengaluru. This was an observational cross 

-sectional study conducted over 6 months. 

 

SAMPLE SIZE: A total of 100 subjects from the 

inpatient department of General Medicine were included 

in the study based on inclusion and exclusion criteria. 

 

The sample size was determined using the formulae- 

N = Z2 * P * (1-P) / m2 

 

where, Z = Z value=1.96; P = prevalence; M = margin of 

error=5% (0.05); confidence interval =95% 

 

Therefore, the Sample size (N) was found to be 100. 

 

Inclusion Criteria: 

a) Subjects with history of Diabetes Mellitus for 

more than 6 years with neurodegenerative 

complication. 

b) Any gender 
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Exclusion Criteria: 

a) Patient age group younger than 18 years of age 

b) Individuals not willing to participate in the 

study 

 

Source of Data: 

The different sources of data were: 

a) Patient’s case profile form 

b) One-to-one interview with the study subject 

c) Validated questionnaire 

 

Study Tools: 

1. Self-designed patient’s case profile form- A 

data collection form was designed to collect all 

the details which included the patient’s 

demographic details, disease and other relevant 

information and the patient medication chart 

was reviewed on the basis of diabetes mellitus. 

2. Mini Mental State Examination: SV (to identify 

cognitive impairment) 

3. Verbal fluency test 

 

Study Procedure: 

• The subjects meeting inclusion and exclusion 

criteria were identified by the investigator. 

• Patient’s demographic details, social history, 

medical and medication history was collected 

by using the self-designed patient’s case profile 

form 

• MMSE-2: SV [Questioner] and Verbal fluency 

test were used in assessing the patient cognitive 

impairment 

• The data so obtained was entered into a 

Microsoft excel sheet and statistical analysis 

was performed 
  
ANALYSIS 

All recorded data were entered using MS Excel 

software and analyzed. The statistical study included 

Kruskal- Walli’s test, Anova test and chi-square test for 

determining the result. 
 

RESULTS  
This study included a total of 100 patients 

drawn from inpatient Department of General Medicine 

in ESIC MC & PGIMSR, Rajajinagar, Bengaluru who 

fulfilled the inclusion criteria and had provided informed 

consent to participate in the study during the study period 

of 3 months. 
 

 DISTRIBUTION OF PATIENTS BASED ON 

AGE GROUPS- Out of 100 patients, 26 patients (26%) 

belonged to age group of 68–75 years, 22 patients (22%) 

belonged to age group 60-67, 22 patients (22%) belonged 

to age group 52-59, 18 patients (18%) belonged to age 

group 44-51and 6 patients (6%) in two age groups 36-43 

and 76-83. 
 

Table 1: Distribution of patients based on age groups 

Age groups (years) Number of Patients (n) Percentage (%) 

36-43 6 6 

44-51 18 18 

52-59 22 22 

60-67 22 22 

68-75 26 26 

76-83 6 6 
 

 
Figure 1:  Distribution of Age 

 

Distribution of Patient Based on Duration of 

Diabetes: 

Out of 100 patients, majority of the patiens had 

diabetes for 6-8years and 27 patients had diabetes from 

9-11 years, 14 patients had diabetes from 12-14 years, 11 

patients had diabetes from 15-17 years and 12 patients 

had diabetes from 18-20 years. 
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Duration of Diabetes (in years) Number of Patients 

9-11 27 

12-14 14 

15-17 11 

18-20 12 

21-23 2 

24-26 0 

27-29 2 

30-32 2 

 

 
Figure 2: Distribution of patients based on duration of diabetes 

 

Distribution of Patients by Gender: 

 

Table 2: Distribution of patients by gender 

Gender Number of Patients (n) Percentage (%) 

Male 52 52 

Female 48 48 

Total 100 100 

 

 Patients were distributed based on gender as 

shown in figure 2. Out of 100 patients included in the 

study,52 patients (52%) were males while 48 females 

(48%) contributed to the total number of patients enrolled 

in the study.  

 

 
Figure 3:  Distribution of Gender 

 

Distribution of Patients Based on Social Habits 

Out of 100 patients, 22 patients i.e. 22% had the habit of consuming alcohol while 16 patients i.e. 16% were 

smokers. 

 

Social Habit Yes Percentage No Percentage 
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ALCOHOL 22 22 78 78 

SMOKING 16 16 84 84 

 

 
Figure 4: Distribution of patients based on social habits 

 

Distribution of Patient Based on Fasting Blood 

Sugar: 

Out of 100 patients, 33 patients had normal FBS 

levels and 23 patients had the FBS level above the 

normal level whereas 4 patients were prediabetic and for 

40 patients the FBS level were not available. 

 

Fasting Blood Sugar Number of Patients 

Normal 33 

Pre diabetes 4 

diabetes 23 

Not Available 40 

 

 
Figure 5: Distribution of patients based on Fating Blood Sugar 

 

Distribution of Patient Based on Random Blood Sugar 

Among 100 patients, 9 patients had normal RBS level and 57 patients had RBS above normal level and for 30 

patients the RBS value was not available. 

 

Random Blood Sugar No of Patients 

Normal 9 

Pre-diabetes 2 

Diabetes 57 

Not Available 32 
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Figure 6: Distribution of patients based on Random Blood Sugar 

 

Distribution of Patient Based on Triglycerides: 

  Out of 100 patients, 34 patients had normal 

triglycerides and 19 patients had higher triglycerides 

level and 2 patients had very high levels of triglycerides 

whereas 39 patients did not have their triglycerides 

value. 

 

Triglycerides No of Participants 

Normal 34 

BODERLINE -High 6 

HIGH 19 

VERY HIGH 2 

NOT AVAILABLE 39 

 

 
Figure 7: Distribution of patients based on triglycerides 

   

Distribution of Patients Based on Hba1c 

Out of 100 patients, 49 patients did not have 

normal HBA1C level whereas 2 patients had normal 

HBA1C level and for 46 patients the HBA1C level was 

not available. 

 

HBA1C No of Patients 

NORMAL 2 

PREDIABETES 3 

DIABETES 49 

NOT AVAILABLE 46 
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Figure 8: Distribution of population based on HBA1C 

 

Distribution of Patients Based on Blood Pressure 

(Jnc-7 Classification): 

Out of 100 patients, 37 patients were in pre-

hypertension stage and 35 patients had normal range of 

BP, whereas 22 patients were in stage-1 hypertension 

stage and 6 patients belonged to stage-2 hypertension 

condition. 

 

Category No of Participants 

Normal 35 

PRE-HYPERTENSION 37 

STAGE-1 22 

STAGE-2 6 

 

 
Figure 9: Distribution of patients based on blood pressure 

 

Distribution of Patients Based on Comorbidity 

The most commonly observed comorbidity in 

the study was hypertension. 47 patients i.e. 47% were 

experiencing hypertension. The least number of patients 

were 1 i.e.(1%) having Iron deficiency anemia, 

Tuberculosis, Psychosis, Parkinsonism (1.16%) as 

shown in Figure 5. 

 

Table 5: Distribution of patients based on comorbidity 
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Types of complications Number of patients(n) Percentage (%) 

Hypertension 47 47% 

Chronic Kidney Disease 7 7% 

IHD 8 8% 

Thyroid 6 6% 

IDA 1 1% 

Tuberculosis 1 1% 

Ischemic Heart Disease 8 8% 

Dyslipidemia 2 2% 

Psychosis 1 1% 

Parkinsonism 1 1% 

Asthma 2 2% 

CLD 2 2% 

 

 
Figure 10: Distribution of patients based on comorbidity 

 

Distribution of Patient S Based on Mmse 

According to MMSE, out of 100 patients, 52 

patients (52%) did not have cognitive impairment 

whereas 27 patients had mild cognitive impairment and 

21 patients had severe cognitive impairment. 

 

 
Figure 11: Distribution of patients based on MMSE score 
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According to verbal fluency test, 78 patients(78%) were normal and 22 patients (22%) have concerns of  cognitive 

impairment. 

 

Verbal Fluency Test Normal Concern 

Percentage 78% 22% 

 

 
Figure 12: Distribution of patients based on verbal fluency test 

 

Statistical Analysis 

Association of Gender and Cognitive Impairment 

The Pearson Chi-Square value is 0.618 with 2 

degrees of freedom, and the asymptotic significance (p-

value) is 0.734. This high p-value indicates that there is 

no statistically significant association between gender 

and cognitive impairment levels. The distribution of 

cognitive impairments (mild, no, and severe) does not 

significantly differ between males and females. 

 

 COGNITIVE IMPAIRMENTS TOTAL 

Gender Mild Cognitive 

Impairments 

Severe Cognitive 

Impairments 

No Cognitive 

Impairments 

FEMALE 14 11 23 48 

MALE 13 10 29 52 

TOTAL 27 21 52 100 

 

 
Figure 13: Association of gender and cognitive impairment 

 

 

Association of Smoking and Cognitive Impairments The Pearson Chi-Square value is 0.188 with 2 

degrees of freedom, and the p-value is 0.910. The p-value 
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is much greater than 0.05, suggesting that there is no 

significant relationship between smoking status and 

cognitive impairment. The prevalence of cognitive 

impairments among smokers and non-smokers does not 

differ significantly. 

 

Smoking Cognitive Impairments Total 

MILD SEVERE NO 

No Count 22 18 44 84 

%Within Smoking 26.2% 21.4% 52.4% 100% 

Yes Count 5 3 8 16 

%Within Smoking 31.3% 18.8% 50% 100% 

Total Count 27 21 52 100 

%Within Smoking 27% 21% 52% 100% 

 

 
Figure 14:  Association of smoking and cognitive impairments 

 

Association of Alcohol and Cognitive Impairment 

The Pearson Chi-Square value is 0.063 with 2 

degrees of freedom, and the p-value is 0.969. This 

extremely high p-value indicates no significant 

association between alcohol consumption and cognitive 

impairments. The data does not support a significant 

difference in cognitive impairment levels between 

individuals who consume alcohol and those who do not. 

 

 
Figure 15: Association of alcohol and cognitive impairment 

 

Association of Mmse Score and Cognitive 

Impairment 

The Pearson Chi-Square value is 83.658 with 2 

degrees of freedom, and the asymptotic significance (p-

value) is less than 0.001. This p-value is significantly 

below the common threshold of 0.05, indicating a strong 

statistical association between the SCORE categories 

and cognitive impairment levels. 

 

The Kruskal-Walli’s test shows a highly 

significant difference in MMSE scores is observed 

among the cognitive impairment groups (H = 82.621, p 
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< 0.001), reflecting substantial variations in cognitive 

function across the groups. 

 

Association of Rbs and Cognitive Impairment 

The ANOVA for RBS shows no significant 

differences between the three cognitive impairment 

groups (Mild, No Cognitive Impairment, Severe) with an 

F-value of 0.489 and a p-value of 0.615. This indicates 

that the mean RBS levels are similar across all 

impairment levels.RBS levels does not significantly 

affect cognitive impairment. 

 

Association of Fbs and Cognitive Impairment 

The Kruskal-Wallis test shows no significant 

difference in FBS levels among the cognitive impairment 

groups (H = 1.182, p = 0.554), suggesting that FBS level 

does not significantly affect the level of cognitive 

impairment. 

 

Association of Hba1c And Cognitive Impairment 

The Kruskal-Walli’s test shows significant 

differences in HBA1C level among the cognitive 

impairment groups (H = 8.200, p = 0.017), indicating that 

HBA1C levels have significant effect on the severity of 

cognitive impairment. 

 

Association of Triglycerides and Cognitive 

Impairment 

The Kruskal-Wallis test shows a significant 

difference in triglyceride levels among the cognitive 

impairment groups (H = 6.641, p = 0.036), indicating that 

triglyceride levels significantly affect the cognitive 

impairment levels. 

 

Association of Duration of Dm with Cognitive 

Impairment 

The Kruskal-Wallis test shows no significant 

difference between in the duration of diabetes and the 

cognitive impairment (H = 0.682, p = 0.711), indicating 

that the length of time with diabetes does not 

significantly affect cognitive impairment levels. 

 

DISCUSSION 
The results of this study provide valuable 

insights into the demographic and clinical characteristics 

of patients with diabetes, highlighting significant 

associations with cognitive impairment. This discussion 

contextualizes our findings with existing literature, 

underscoring key observations while addressing the 

implications for clinical practice.The age distribution in 

this cohort reflects a higher prevalence of diabetes among 

older adults, particularly those aged 68–75 years, which 

is consistent with other studies that have shown age as a 

significant risk factor for diabetes and its complications 

(Gonzalez et al., 2019).[30] The gender distribution, with 

a slight male predominance (52% male vs. 48% female), 

aligns with findings from the Diabetes Control and 

Complications Trial, which reported similar 

demographic patterns (DCCT Research Group, 1993). 

[29] Our study identified that 27% of participants 

experienced mild cognitive impairment and 21% had 

severe impairment. This prevalence is consistent with 

findings from the Chicago Health and Aging Project, 

which demonstrated that cognitive decline is prevalent in 

older adults with diabetes (Biessels & Reagan, 2015) [6] 

The association between cognitive impairment and 

diabetes duration was not significant in our analysis, 

corroborating studies that indicate cognitive decline may 

not always correlate directly with diabetes duration but 

rather with metabolic control (Luchsinger et al., 2007). 

[31] The assessment of cognitive impairment using the 

Mini-Mental State Examination (MMSE) revealed that 

52% of the 100 patients studied did not exhibit cognitive 

impairment, while 27% showed mild impairment and 

21% demonstrated severe cognitive impairment. These 

findings highlight a significant prevalence of cognitive 

decline among patients, particularly in the context of 

diabetes, which is often linked to various neurological 

complications. The distribution of cognitive impairment 

observed in our study is consistent with findings from 

another research. For instance, a study by Biessels and 

Reagan (2015) found that cognitive impairment is 

prevalent in individuals with diabetes, particularly in 

older adults. Their research indicated that cognitive 

deficits are frequently observed in approximately 30-

50% of diabetic patients, similar to the 48% observed in 

our study experiencing some degree of cognitive 

impairment [6] Moreover, a systematic review by 

Luchsinger et al., (2007) reported that the risk of 

cognitive impairment and dementia increases 

significantly in patients with diabetes, especially with 

poor glycemic control. This is supported by our finding 

that even among those with no cognitive impairment, 

monitoring is crucial, as cognitive decline may be more 

subtle and requires early detection for timely 

intervention. [31] Our results indicate a notable 

proportion of patients (21%) with severe cognitive 

impairment, which aligns with research conducted by 

Whitmer et al. (2005), who reported that diabetes 

increases the risk of both mild and severe cognitive 

decline. Their study suggested that vascular factors 

associated with diabetes, such as hypertension and 

dyslipidemia, contribute significantly to cognitive 

deterioration. [34] In contrast, a study by Roriz-Filho et 

al., (2009) found a lower prevalence of severe cognitive 

impairment among diabetic patients, suggesting that 

regional differences and variations in sample 

characteristics can lead to differing prevalence rates. The 

discrepancies highlight the importance of considering 

local demographics and healthcare contexts when 

interpreting cognitive impairment rates in diabetes 

patients. [36] The significant number of patients 

exhibiting cognitive impairment in our study underscores 

the need for regular cognitive assessments as part of 

diabetes management. Clinicians should be aware of the 

potential for cognitive decline in their patients and 

incorporate cognitive screenings into routine evaluations. 

Early identification of cognitive impairment can lead to 

interventions that may mitigate further decline and 

improve overall quality of life. The significant 
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association found between HbA1c levels and cognitive 

impairment (H = 8.200, p = 0.017) is particularly 

noteworthy. Several studies have demonstrated that poor 

glycemic control is linked to an increased risk of 

cognitive decline, potentially through mechanisms such 

as vascular damage and neurodegeneration (Whitmer et 

al., 2005). However, our study did not find a significant 

association between fasting blood sugar (FBS) or random 

blood sugar (RBS) levels and cognitive impairment. This 

suggests that HbA1c, as a long-term marker of glycemic 

control, may be a better predictor of cognitive health than 

short-term measures. [34] The significant relationship 

between triglyceride levels and cognitive impairment (H 

= 6.641, p = 0.036) highlights the importance of lipid 

management in this population. High triglycerides are 

associated with an increased risk of cardiovascular 

disease, which in turn impacts brain health (Moran et al., 

2016). This finding suggests that addressing 

dyslipidemia could be critical in mitigating cognitive 

decline in patients with diabetes [32]. Our findings 

regarding smoking and alcohol consumption showed no 

significant association with cognitive impairment. This is 

in line with some studies suggesting that while these 

factors can impact cognitive function, their effects may 

be confounded by other health conditions or lifestyle 

factors (Takahashi et al., 2020). Continued investigation 

into the multifactorial nature of cognitive decline in 

diabetes is essential.[33] Hypertension emerged as a 

common comorbidity, present in 47% of our patients, 

which aligns with literature indicating a high prevalence 

of hypertension in individuals with diabetes (Zoungas et 

al., 2014). The interplay between diabetes and 

hypertension emphasizes the need for integrated 

management strategies to address both conditions, 

potentially reducing the risk of cognitive 

impairment.[35] 

 

CONCLUSION 
In conclusion, our study highlights a significant 

prevalence of cognitive impairment among type-2 

diabetic patients, particularly in the older demographic, 

with 27% experiencing mild impairment and 21% facing 

severe cognitive decline. These findings align with 

existing literature, reaffirming that cognitive deficits are 

a critical concern within this population. Notably, the 

relationship between HbA1c levels and cognitive health 

underscores the importance of long-term glycemic 

control as a key factor in mitigating cognitive decline. 

Additionally, the significant association between 

triglyceride levels and cognitive impairment points to the 

necessity of addressing dyslipidemia in diabetes 

management.The high prevalence of hypertension 

among our participants further emphasizes the need for 

integrated care approaches that address both diabetes and 

its common comorbidities. Regular cognitive 

assessments should be incorporated into routine diabetes 

care to facilitate early detection and intervention, 

potentially enhancing patient outcomes and quality of 

life. Overall, this study underscores the multifaceted 

nature of cognitive decline in type-2 diabetes, indicating 

that both metabolic control and vascular health are 

critical areas for intervention. Future research should 

continue to explore these associations, focusing on 

tailored strategies that can effectively manage both 

diabetes and cognitive health. 
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