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ABSTRACT 

Background: Type 2 Diabetes Mellitus (T2DM) is a major global health concern and is 

increasingly recognized as an important risk factor for cognitive decline. Chronic 

hyperglycemia, insulin resistance, vascular dysfunction and metabolic abnormalities 

associated with T2DM may adversely affect multiple cognitive domains, including 

attention, memory, language, fluency and visuospatial abilities. Sociodemographic factors 

may further influence cognitive performance among diabetic patients. Early identification 

of cognitive deficits is essential for improving disease management, treatment adherence 

and quality of life. 

 

Aim: To assess the correlation between cognitive deficit and sociodemographic factors in 

patients with Type 2 Diabetes Mellitus attending a tertiary care hospital. 

 

Objectives: To assess the correlation between attention, memory, language and 

visuospatial aspects of cognition and sociodemographic factors among patients with Type 

2 Diabetes Mellitus. 

 

Materials and Methods: A hospital-based cross-sectional study was conducted among 

110 patients diagnosed with Type 2 Diabetes Mellitus. Sociodemographic details including 

age, gender, marital status, education, occupation, socioeconomic status and domicile were 

collected using a structured proforma. Cognitive assessment was performed using the 

Addenbrooke’s Cognitive Examination-III (ACE-III), which evaluates attention, memory, 

fluency, language and visuospatial domains. Statistical analysis was performed to 

determine the association between cognitive performance and sociodemographic variables, 

with p<0.05 considered statistically significant. 



 
 

Results: The mean age of the study population was 53.33 ± 5.9 years, and the mean 

duration of T2DM was 8.47 ± 2.56 years. The mean total ACE-III score was 78.34 ± 9.78. 

Domain-wise mean scores were 13.85 ± 2.06 for attention, 18.90 ± 2.49 for memory, 9.92 

± 2.05 for fluency, 23.10 ± 1.92 for language and 12.57 ± 2.14 for visuospatial ability. Total 

ACE-III score showed significant association with gender (p=0.0002), age group 

(p<0.001), educational status (p<0.001), working status (p<0.001) and socioeconomic 

class (p<0.001). Attention, memory, fluency and visuospatial scores were significantly 

associated with age, education, occupation and socioeconomic status. Language scores 

showed significant association with age, educational status and socioeconomic class. 

Marital status and domicile did not demonstrate significant association with overall 

cognitive performance. 

 

Conclusion: Cognitive deficits are common among patients with Type 2 Diabetes Mellitus 

and are significantly associated with important sociodemographic determinants, 

particularly age, educational attainment, occupation and socioeconomic status. Routine 

cognitive assessment using ACE-III may facilitate early identification of vulnerable 

individuals and support targeted interventions aimed at improving diabetes self-

management and overall patient outcomes. 

 

Keywords: Type 2 Diabetes Mellitus; Cognitive Deficit; ACE-III; Cognitive Function; 

Attention; Memory; Language, Visuospatial Ability, Sociodemographic Factors; Cognitive 

Impairment. 
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INTRODUCTION 

According to the World Health Organization (WHO), diabetes mellitus is a chronic 

metabolic disorder characterized by elevated levels of blood glucose (hyperglycaemia) 

resulting from defects in insulin secretion, insulin action, or both (1). Prolonged 

hyperglycaemia associated with diabetes leads to long-term damage, dysfunction, and 

failure of various organs, especially the eyes, kidneys, nerves, heart, and blood vessels. 

Diabetes mellitus has emerged as one of the most significant global public health 

challenges of the 21st century, affecting individuals across all age groups and 

socioeconomic strata (1). 

Diabetes mellitus is broadly classified into Type 1 diabetes mellitus (T1DM) and 

Type 2 diabetes mellitus (T2DM). Type 1 diabetes results from autoimmune destruction of 

pancreatic beta cells, leading to absolute insulin deficiency, whereas Type 2 diabetes is 

characterized by insulin resistance combined with relative insulin deficiency (2). Type 2 

diabetes mellitus accounts for approximately 85–95% of all diabetes cases worldwide and 

is strongly associated with lifestyle factors such as physical inactivity, unhealthy dietary 

habits, obesity, urbanization, and population aging (3). 

The global burden of diabetes is increasing at an alarming rate. According to 

epidemiological estimates, the number of individuals living with diabetes has risen 

dramatically over recent decades and is projected to continue increasing in the coming 

years (1). India, in particular, bears a substantial share of this burden and is often referred 

to as the “diabetes capital of the world.” The rising prevalence of Type 2 diabetes mellitus 

in India has significant implications not only for physical health but also for cognitive and 

psychological well-being (4). 
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The chronic complications of diabetes mellitus affecting the renal, cardiovascular, retinal, 

and peripheral nervous systems are well recognized. However, cognitive dysfunction is an 

under-recognized and less explored complication of Type 2 diabetes mellitus (5). Emerging 

evidence suggests that sustained hyperglycaemia, insulin resistance, microvascular disease, 

oxidative stress, and chronic inflammation contribute to structural and functional changes 

in the brain, leading to impairment in cognitive functions (6). 

Cognition refers to a set of higher mental processes involved in the acquisition, processing, 

storage, retrieval, and utilization of information. Cognitive domains include attention, 

memory, language, executive functions, and visuospatial abilities (7). Cognitive 

impairment can range from subtle deficits affecting daily functioning to more severe forms 

such as mild cognitive impairment and dementia. With increasing life expectancy, the 

coexistence of Type 2 diabetes mellitus and cognitive impairment has become an important 

public health concern (8). 

Several studies have demonstrated that individuals with Type 2 diabetes mellitus have a 

higher risk of developing cognitive decline and dementia compared to non-diabetic 

individuals (9). Cognitive impairment in diabetic patients may adversely affect medication 

adherence, self-care behaviours , glycemic control, and overall quality of life. Poor 

cognitive functioning may also increase dependency, disability, and healthcare utilization 

among affected individuals (10). 

Sociodemographic factors such as age, gender, education, socioeconomic status, 

occupation, marital status, and place of residence play a crucial role in influencing 

cognitive health. Lower educational attainment and socioeconomic status have been 

associated with reduced cognitive reserve, making individuals more vulnerable to 

cognitive decline (11). Additionally, factors such as duration of diabetes, presence of 
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comorbidities, and lifestyle behaviours  may further interact with sociodemographic 

variables to influence cognitive outcomes in patients with Type 2 diabetes mellitus (12). 

Despite growing evidence linking Type 2 diabetes mellitus with cognitive impairment, 

there is a relative paucity of studies focusing on the correlation between cognitive deficits 

and sociodemographic factors in diabetic populations, particularly in the Indian context 

(13). Understanding this relationship is essential for early identification of high-risk 

individuals and for designing targeted interventions aimed at preserving cognitive function 

(14). 

Therefore, the present study aims to assess the correlation between cognitive deficit and 

sociodemographic factors in patients with Type 2 diabetes mellitus attending a tertiary care 

hospital, with a focus on multiple cognitive domains including attention, memory, 

language, and visuospatial abilities. 

Global Epidemiology of Type 2 Diabetes Mellitus 

Type 2 diabetes mellitus is a major global public health problem and constitutes the 

vast majority of diabetes cases worldwide. Recent global estimates indicate that more than 

530 million adults are living with diabetes, and approximately 90–95% of these cases are 

Type 2 diabetes mellitus (1). The prevalence of diabetes has shown a steep rise over the 

past few decades due to rapid urbanization, population aging, physical inactivity, unhealthy 

dietary practices, and increasing rates of obesity. Low- and middle-income countries 

contribute significantly to this growing burden, accounting for nearly three-fourths of 

global diabetes cases (15). The increasing prevalence of Type 2 diabetes mellitus has 

resulted in a substantial rise in diabetes-related complications, disability, and mortality, 

making it one of the leading non-communicable diseases worldwide (5). 
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Epidemiology of Type 2 Diabetes Mellitus in India 

India has one of the largest populations of individuals with diabetes globally and 

faces a rapidly escalating diabetes epidemic. Current estimates suggest that over 70 million 

adults in India are affected by diabetes, with projections indicating that this number may 

exceed 100 million in the coming decades (16). The prevalence of diabetes among adults 

in India ranges between 9% and 12%, with significantly higher rates observed in urban 

areas compared to rural regions. A substantial proportion of individuals remain 

undiagnosed, contributing to delayed treatment and increased risk of complications (16). 

Factors such as genetic predisposition, sedentary lifestyle, dietary transitions, obesity, and 

socioeconomic changes have played a critical role in the rising prevalence of Type 2 

diabetes mellitus in the Indian population (16). 
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AIMS AND OBJECTIVES 

AIM: 

To assess the correlation between cognitive deficit and sociodemographic factors 

in patients with type 2 diabetes mellitus at tertiary care hospital. 

OBJECTIVES: 

• To assess the correlation between attention aspect of cognition and 

sociodemographic factors in patients of type 2 diabetes mellitus 

• To assess the correlation between memory aspect of cognition and 

sociodemographic factors in patients of type 2 diabetes mellitus 

• To assess the correlation between language aspect of cognition and 

sociodemographic factors in patients of type 2 diabetes mellitus 

• To assess the correlation between visuospatial abilities aspect of cognition and 

sociodemographic factors in patients of type 2 diabetes mellitus 

  

  

 

 

 

 



Page | 8  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REVIEW OF 

LITERATURE 



Page | 9  
 

REVIEW OF LITERATURE 

 
Figure 1: Diabetes Mellitus (5) 

Diabetes mellitus is a chronic metabolic disorder characterized by persistent 

hyperglycaemia resulting from defects in insulin secretion, insulin action, or both. The 

condition leads to disturbances in carbohydrate, fat, and protein metabolism and is 

associated with long-term damage to multiple organ systems (5). Sustained elevation of 

blood glucose levels adversely affects the vascular and nervous systems, contributing to 

both microvascular and macrovascular complications. Diabetes mellitus is recognized as a 

major non-communicable disease with significant morbidity and mortality worldwide (17). 

From a clinical perspective, diabetes mellitus is not a single disease entity but a 

heterogeneous group of disorders sharing the common feature of hyperglycaemia. The 

metabolic abnormalities seen in diabetes have widespread systemic effects, including 

alterations in cerebral glucose utilization and insulin signaling within the brain (18).  

Diabetes mellitus has important implications for brain health, as glucose is the primary 

energy substrate for neuronal function. Dysregulation of glucose metabolism may impair 
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cognitive processes such as attention, memory, and executive functioning, which are 

central to the core topic of cognitive deficit in diabetes (19). 

Classification 

Diabetes mellitus is classified based on etiological and pathophysiological 

mechanisms leading to hyperglycaemia. This classification helps in understanding disease 

progression, management strategies, and associated complications. The most widely 

accepted classification categorizes diabetes into major clinical types, each with distinct 

underlying mechanisms (5). 

• Type 1 diabetes mellitus 

• Type 2 diabetes mellitus 

• Gestational diabetes mellitus 

• Other specific types of diabetes 

Each category differs in onset, pathophysiology, and long-term complications. Type 2 

diabetes mellitus accounts for the majority of cases and is strongly linked with lifestyle 

factors and sociodemographic variables, which are central to the present topic. 

Understanding the classification provides a foundation for exploring how Type 2 diabetes 

interacts with cognitive domains and sociodemographic factors (20). 
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Figure 2: Endocrine functions of the pancreas related to diabetes mellitus 

Type 2 Diabetes Mellitus 

Pathophysiology 

Type 2 diabetes mellitus is a chronic metabolic disorder characterized by insulin 

resistance and a relative deficiency of insulin secretion. In the early stages of the disease, 

peripheral tissues such as skeletal muscle, adipose tissue, and liver show reduced 

responsiveness to insulin (20). As a compensatory mechanism, pancreatic beta cells 

increase insulin secretion to maintain normal glucose levels. Over time, this compensatory 

response becomes inadequate due to progressive beta cell dysfunction, resulting in 

persistent hyperglycaemia (21). 

Insulin resistance leads to impaired glucose uptake in muscle and adipose tissue and 

increased hepatic glucose production. Chronic hyperglycaemia causes glucotoxicity, 

lipotoxicity, oxidative stress, and low-grade inflammation, which further damage beta cells 

and worsen insulin resistance. These metabolic disturbances also affect cerebral insulin 

signaling and glucose utilization in the brain, contributing to neuronal dysfunction (22). 
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The brain is an insulin-sensitive organ, and impaired insulin signaling may adversely affect 

synaptic plasticity, neurotransmission, and cognitive processes such as attention and 

memory. Thus, the pathophysiological mechanisms of Type 2 diabetes mellitus form the 

biological basis for cognitive deficits observed in affected individuals (23). 

 

Figure 3: Pathophysiology of Diabetes Mellitus 

 

Risk Factors and Determinants 

Type 2 diabetes mellitus develops as a result of a complex interaction between 

genetic predisposition and environmental factors. Lifestyle-related determinants play a 

significant role in disease onset, particularly in populations undergoing rapid urbanization 

and socioeconomic transition. Physical inactivity, unhealthy dietary habits, and obesity are 

among the most important modifiable risk factors contributing to insulin resistance (24). 
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Non-modifiable factors such as advancing age and family history also significantly 

increase the risk of developing Type 2 diabetes mellitus. Sociodemographic determinants 

including education level, socioeconomic status, occupation, and place of residence 

influence disease risk through their impact on lifestyle behaviours , access to healthcare, 

and health literacy (25). 

These determinants are closely linked to the core topic, as many of the same 

sociodemographic factors influencing diabetes risk also affect cognitive health. Lower 

educational attainment and socioeconomic status may reduce cognitive reserve, increasing 

vulnerability to cognitive deficits in individuals with Type 2 diabetes mellitus (26). 

Duration of Illness and Disease Progression 

With increasing duration of diabetes, chronic exposure to hyperglycaemia leads to 

cumulative vascular and neuronal damage. Long-standing diabetes is associated with 

microvascular changes, reduced cerebral blood flow, and neurodegenerative processes, 

which contribute to cognitive decline (27). Cognitive impairment is more commonly 

observed in individuals with longer disease duration, particularly when glycaemic control 

is suboptimal (28). 

The duration of illness has a direct relationship with cognitive deficit, making it an 

important variable in assessing cognitive function among patients with Type 2 diabetes 

mellitus. Longer disease duration increases the likelihood of impairments in attention, 

memory, and executive functioning (29). 

Chronic Complications of Type 2 Diabetes Mellitus 

Microvascular Complications 

Microvascular complications of Type 2 diabetes mellitus arise due to long-standing 

hyperglycaemia leading to damage of small blood vessels. Persistent elevation of blood 

glucose results in endothelial dysfunction, basement membrane thickening, and impaired 
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microcirculation (30). These changes affect organs with rich microvascular networks, 

particularly the retina, kidneys, and peripheral nerves. The severity of microvascular 

damage correlates with duration of diabetes and quality of glycaemic control (31). 

Microvascular pathology also has implications for brain health. Cerebral microangiopathy 

can lead to reduced cerebral perfusion and disruption of the blood–brain barrier, 

contributing to subtle cognitive changes. Such vascular alterations may impair attention, 

processing speed, and memory, which are central to the assessment of cognitive deficit in 

Type 2 diabetes mellitus (32). 

The presence of microvascular complications reflects systemic vascular injury and is often 

associated with higher risk of cognitive impairment due to shared pathogenic mechanisms 

involving oxidative stress and chronic inflammation (33). 

Macrovascular Complications 

Macrovascular complications result from accelerated atherosclerosis affecting 

large and medium-sized blood vessels in individuals with Type 2 diabetes mellitus. Insulin 

resistance, dyslipidaemia, hypertension, and chronic inflammation contribute to 

endothelial injury and plaque formation. These changes significantly increase the risk of 

cardiovascular and cerebrovascular diseases (34). 

Macrovascular involvement has direct relevance to cognitive function, particularly through 

cerebrovascular pathology. Reduced cerebral blood flow, silent infarcts, and white matter 

changes associated with vascular disease can impair multiple cognitive domains. These 

vascular changes may exacerbate cognitive decline in diabetic patients, especially in those 

with long disease duration (35). 

Neurological Complications 

Neurological complications of Type 2 diabetes mellitus involve both the central 

and peripheral nervous systems. Chronic hyperglycaemia leads to metabolic and vascular 
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changes that impair nerve structure and function. Peripheral neuropathy is the most 

common neurological manifestation, presenting with sensory loss, pain, and autonomic 

dysfunction (36). 

Central nervous system involvement is increasingly recognized and includes alterations in 

brain structure, neurotransmitter imbalance, and impaired neuronal metabolism. Insulin 

resistance in the brain, along with microvascular damage and oxidative stress, contributes 

to cognitive dysfunction. These neurological changes manifest as deficits in attention, 

memory, executive function, and visuospatial abilities (37). 

Effect of Chronic Hyperglycaemia on Brain Structure and Function 

Chronic hyperglycaemia has a detrimental effect on brain structure and function 

through multiple metabolic and vascular mechanisms. Sustained elevation of blood glucose 

levels leads to microvascular damage within cerebral vessels, resulting in reduced cerebral 

perfusion and impaired oxygen delivery to neuronal tissue (38). These vascular changes 

contribute to structural alterations such as cortical thinning, white matter lesions, and 

hippocampal atrophy, which are areas critically involved in cognitive processing (39). 

At the functional level, hyperglycaemia disrupts neuronal glucose utilization, synaptic 

transmission, and neuroplasticity. Neurons rely heavily on glucose for energy, and 

fluctuations in glucose levels adversely affect neurotransmitter synthesis and signal 

conduction (40).  

These changes establish a direct link between poor glycaemic control and cognitive deficit, 

emphasizing the importance of metabolic regulation in preserving brain health. 

Role of Insulin Resistance in Brain Metabolism 

Insulin plays an important role in brain metabolism by regulating neuronal glucose 

uptake, synaptic plasticity, and neurotransmitter modulation. In Type 2 diabetes mellitus, 

insulin resistance extends beyond peripheral tissues and affects the brain, leading to 
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impaired insulin signaling within neurons and glial cells. This condition disrupts normal 

metabolic and cognitive processes (41). 

Brain insulin resistance interferes with neuronal survival pathways and synaptic efficiency. 

Insulin normally enhances learning and memory by modulating hippocampal function; 

resistance to insulin impairs these processes (42).  

Neuroinflammation and Oxidative Stress 

Neuroinflammation and oxidative stress are key pathological mechanisms linking 

Type 2 diabetes mellitus to central nervous system dysfunction. Chronic hyperglycaemia 

activates inflammatory pathways, leading to increased production of pro-inflammatory 

cytokines within the brain. These inflammatory mediators disrupt neuronal integrity and 

impair communication between neurons (43). 

Oxidative stress results from an imbalance between the production of reactive oxygen 

species and the body’s antioxidant defense mechanisms. In diabetes, excessive glucose 

metabolism generates free radicals that damage neuronal membranes, proteins, and DNA. 

Oxidative injury further aggravates inflammation and contributes to neuronal apoptosis and 

synaptic loss (44). 

Cognition 

Definition and Concept of Cognition 

Cognition refers to the set of higher mental processes through which an individual 

acquires, processes, stores, retrieves, and uses information. These processes enable 

perception, understanding, reasoning, learning, decision-making, and problem-solving, 

which are essential for day-to-day functioning. Cognition is a dynamic and integrated 

function of the brain involving multiple interconnected neural networks rather than a single 

localized area (45). 
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The concept of cognition encompasses both basic and complex mental operations. Basic 

cognitive processes include attention and perception, while higher-order processes involve 

memory, language, executive functions, and visuospatial abilities (7). Cognitive 

functioning is influenced by biological factors such as brain structure and metabolism, as 

well as psychosocial and environmental factors. In chronic metabolic disorders like Type 

2 diabetes mellitus, disturbances in glucose metabolism, vascular integrity, and insulin 

signaling can adversely affect cognitive performance (19). 

Cognitive Domains 

Cognition is composed of several distinct but interrelated domains, each 

responsible for specific mental functions. These domains work together to support adaptive 

behavior and independent living. In Type 2 diabetes mellitus, deficits may occur selectively 

or globally across these domains, depending on disease severity and associated factors (14). 

Attention 

Attention is the cognitive ability to selectively concentrate on relevant stimuli while 

ignoring irrelevant information. It serves as the foundation for all other cognitive processes, 

enabling effective perception, learning, and memory formation. Impairment in attention 

may manifest as distractibility, reduced concentration, and slowed information processing 

(46). 

Memory 

Memory refers to the ability to encode, store, and retrieve information. It is essential 

for learning, recall of past experiences, and execution of complex tasks. Memory 

impairment is one of the most commonly reported cognitive deficits in individuals with 

Type 2 diabetes mellitus (47). 
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Language 

Language is the cognitive domain responsible for comprehension and expression 

of spoken and written communication. It includes abilities such as naming, repetition, 

understanding instructions, and verbal expression. Language impairment may affect 

effective communication and social interaction (48). 

Fluency 

Fluency refers to the ability to generate words rapidly and efficiently under specific 

constraints. It reflects a combination of language ability, executive control, and processing 

speed. Reduced fluency is often an early indicator of frontal lobe dysfunction (49). 

Visuospatial Abilities 

Visuospatial abilities involve the capacity to perceive, analyze, and manipulate 

visual and spatial information. These skills are essential for navigation, object recognition, 

and spatial orientation (50). 

Executive Functions 

Executive functions are higher-order cognitive processes that regulate goal-directed 

behavior. They include planning, organization, problem-solving, cognitive flexibility, and 

inhibitory control. Executive dysfunction significantly affects independence and disease 

self-management (51). 

Cognitive Impairment 

Cognitive impairment refers to a decline in one or more cognitive domains that is 

greater than expected for an individual’s age and educational level, while not necessarily 

interfering completely with independence in daily activities (52). It represents a reduction 

in mental abilities such as attention, memory, language, executive functions, or visuospatial 

skills. Cognitive impairment may be subtle or overt and can range from mild deficits to 

severe deterioration affecting functional capacity (53). 
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In clinical practice, cognitive impairment is identified when cognitive performance 

deviates from normal functioning and is confirmed through standardized cognitive 

assessment tools. The condition may be transient or progressive depending on the 

underlying cause (54).  

Spectrum of Cognitive Impairment 

Cognitive impairment exists along a continuum ranging from normal cognitive 

aging to severe cognitive decline. The spectrum reflects varying degrees of cognitive 

dysfunction and functional impact. At one end lies normal aging, characterized by minimal 

cognitive slowing without significant impairment. As deficits increase, individuals may 

develop mild cognitive impairment, followed by dementia in severe cases (53). 

The spectrum is influenced by multiple factors, including age, educational level, comorbid 

medical conditions, and duration of illness. In Type 2 diabetes mellitus, prolonged 

exposure to metabolic and vascular insults may accelerate progression along this spectrum. 

Cognitive changes may initially affect specific domains such as attention or executive 

function before becoming more generalized (55). 

Understanding the spectrum of cognitive impairment is essential for early detection and 

intervention. Identifying individuals at earlier stages provides an opportunity to slow 

progression and optimize cognitive and functional outcomes (56). 

 

Mild Cognitive Impairment and Dementia 

Mild cognitive impairment represents an intermediate stage between normal 

cognitive aging and dementia. It is characterized by measurable cognitive decline in one or 

more domains, while basic activities of daily living remain largely intact. Individuals with 

mild cognitive impairment are at increased risk of progression to dementia, especially in 

the presence of chronic conditions such as Type 2 diabetes mellitus (53). 
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Cognitive Deficit in Type 2 Diabetes Mellitus 

Nature and Pattern of Cognitive Deficits 

Cognitive deficits in Type 2 diabetes mellitus develop gradually and are often 

subtle in the early stages. These deficits arise due to chronic metabolic disturbances, 

vascular pathology, insulin resistance, and neurodegenerative changes affecting brain 

function (29). The pattern of cognitive impairment in diabetes is typically characterized by 

slowed information processing, reduced mental flexibility, and impaired learning 

efficiency rather than abrupt memory loss. Cognitive decline tends to progress with 

increasing age, longer disease duration, and poor glycaemic control (8). 

The nature of cognitive deficits in Type 2 diabetes mellitus is often heterogeneous, with 

variability in severity and domains affected among individuals. Deficits may initially 

involve higher-order cognitive functions before affecting global cognition. These changes 

frequently reflect involvement of frontal-subcortical circuits and hippocampal structures, 

which are particularly vulnerable to metabolic and vascular injury (29). 

Domain-Specific Cognitive Impairment in Type 2 Diabetes Mellitus 

Cognitive impairment in Type 2 diabetes mellitus does not affect all cognitive 

domains uniformly. Certain domains are more vulnerable due to their dependence on intact 

vascular supply, insulin signaling, and metabolic stability. Domain-specific impairment 

provides valuable insight into the underlying neural mechanisms involved in diabetes-

related cognitive dysfunction (9). 

Attention and executive functions are commonly affected early in the disease course. 

Memory impairment, particularly involving learning and delayed recall, is also frequently 

reported, especially with longer disease duration. Language and visuospatial abilities are 

generally preserved in early stages but may be affected as cognitive decline progresses 

(57). 
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Domain-specific assessment is important for identifying subtle cognitive deficits that may 

not be detected by global screening tools. These impairments can compromise complex 

tasks such as planning meals, medication management, and glucose monitoring, which are 

essential for diabetes care (8). 

Clinical Relevance of Cognitive Deficits in Diabetes 

Cognitive deficits in Type 2 diabetes mellitus have significant clinical implications 

that extend beyond cognitive performance alone. Impaired cognition can adversely affect 

an individual’s ability to understand medical instructions, adhere to treatment regimens, 

and engage in effective self-care behaviours . These deficits increase the risk of poor 

glycaemic control, treatment errors, and diabetes-related complications (10). 

Cognitive impairment also affects functional independence and quality of life. Patients 

with executive dysfunction may struggle with problem-solving and decision-making, while 

memory deficits can interfere with medication adherence and appointment compliance. 

The presence of cognitive deficits may also increase caregiver burden and healthcare 

utilization (10). 

Recognizing cognitive deficits in diabetic patients is essential for individualized treatment 

planning. Early identification allows healthcare providers to adapt management strategies, 

simplify treatment regimens, and provide additional support to improve outcomes (8). 

Sociodemographic Factors 

Age 

Age is one of the most important sociodemographic factors influencing both the 

development of T2DM and cognitive function. Advancing age is associated with 

physiological changes such as reduced insulin sensitivity, beta cell dysfunction, and 

increased prevalence of comorbidities (58). In the brain, aging leads to neuronal loss, 

reduced synaptic density, and vascular changes, which can impair cognitive functioning 
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even in healthy individuals. When combined with diabetes-related metabolic and vascular 

insults, aging significantly increases vulnerability to cognitive deficits (59). 

Gender 

Gender differences influence the prevalence, presentation, and outcomes of Type 2 

diabetes mellitus as well as cognitive functioning. Biological factors such as hormonal 

variations and body fat distribution affect insulin sensitivity and metabolic regulation. 

Psychosocial factors including health-seeking behavior, stress exposure, and caregiving 

roles further contribute to gender-related differences in disease impact (60). 

In terms of cognition, men and women may exhibit different patterns of cognitive strengths 

and vulnerabilities. Diabetes-related cognitive deficits may manifest differently based on 

gender, with variations observed in memory, executive functions, and processing speed. 

Social roles and educational opportunities across genders may further modify cognitive 

reserve and performance (61). 

Educational Status 

Educational status plays a crucial role in shaping cognitive reserve, which refers to 

the brain’s ability to cope with pathological changes. Higher levels of education are 

associated with better baseline cognitive performance and greater resilience against 

cognitive decline. Education influences problem-solving skills, health literacy, and ability 

to engage in effective self-care behaviours  (62). 

 

Occupational Status 

Occupational status reflects an individual’s level of mental stimulation, physical 

activity, and social engagement. Occupations involving cognitive complexity and decision-

making contribute positively to cognitive reserve, while sedentary or monotonous work 
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may offer fewer protective benefits. Occupational stress and work-related lifestyle factors 

also influence metabolic health (63). 

In Type 2 diabetes mellitus, occupational status affects disease management and cognitive 

outcomes. Unemployment or retirement may reduce mental engagement, while high job 

strain may worsen metabolic control. Occupational demands also influence adherence to 

treatment schedules and lifestyle modifications (64). 

Socioeconomic Status 

Socioeconomic status encompasses income, education, and occupation, and 

strongly influences health outcomes. Lower socioeconomic status is associated with 

limited access to healthcare, unhealthy living conditions, and increased exposure to chronic 

stress. These factors contribute to poor glycaemic control and increased complication 

burden in diabetes (65). 

Marital Status 

Marital status influences emotional support, health behaviours , and psychological 

well-being. Married individuals often benefit from shared responsibility, social support, 

and better treatment adherence. Social isolation, more common in unmarried or widowed 

individuals, may increase stress and negatively affect cognitive health (66). 

In patients with Type 2 diabetes mellitus, marital status can influence disease outcomes 

and cognitive functioning. Emotional support from a spouse may enhance self-care 

behaviours  and reduce the impact of cognitive deficits (67). 

 

Family Type 

Family structure influences caregiving support, emotional well-being, and lifestyle 

patterns. Joint families may provide greater social interaction and assistance with disease 

management, whereas nuclear families may offer limited support depending on 

circumstances (68). 
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In diabetic patients, family support plays an important role in managing cognitive deficits. 

Assistance with medication, diet, and monitoring can mitigate the functional impact of 

cognitive impairment (68). 

Area of Residence (Rural/Urban) 

Area of residence influences lifestyle, healthcare access, and environmental 

exposures. Urban populations often experience sedentary lifestyles and dietary changes, 

increasing diabetes risk, while rural populations may face barriers to healthcare access and 

health education (69). 

Cognitive outcomes in diabetes may vary based on residence due to differences in 

education, socioeconomic status, and healthcare availability. Urban residents may have 

better access to diagnostic services, while rural residents may experience delayed detection 

of cognitive deficits (70). 

 

Relationship Between Sociodemographic Factors and Cognitive Deficit 

Age-Related Cognitive Changes in Type 2 Diabetes Mellitus 

Age-related cognitive changes are a significant determinant of cognitive deficit in 

individuals with Type 2 diabetes mellitus. Normal aging is associated with gradual decline 

in processing speed, attention, and executive functioning due to neuronal loss and vascular 

changes. When aging coexists with diabetes, these changes are accelerated due to chronic 

hyperglycaemia, insulin resistance, and cumulative microvascular damage affecting 

cerebral circulation (71). 

Education and Cognitive Reserve 

Education plays a critical role in shaping cognitive reserve, which refers to the 

brain’s resilience to pathological damage. Higher educational attainment enhances neural 

efficiency, problem-solving abilities, and adaptive strategies that help maintain cognitive 
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functioning despite underlying brain pathology. Cognitive reserve allows individuals to 

better tolerate diabetes-related neuronal changes (62). 

In individuals with Type 2 diabetes mellitus, lower educational status is associated with 

earlier onset and greater severity of cognitive deficits. Limited education may restrict 

health literacy, impair understanding of disease management, and reduce engagement in 

cognitively stimulating activities. Conversely, higher education offers a protective effect 

by delaying the clinical manifestation of cognitive impairment (72). 

 

Socioeconomic Status and Access to Healthcare 

Socioeconomic status significantly influences both diabetes outcomes and 

cognitive health. Individuals from lower socioeconomic backgrounds often experience 

limited access to healthcare services, delayed diagnosis, and inadequate disease 

monitoring. These factors contribute to poor glycaemic control and increased risk of 

diabetes-related complications (73). 

Cognitive deficits are more prevalent in individuals with lower socioeconomic status due 

to combined effects of chronic stress, poor nutrition, reduced healthcare access, and limited 

educational opportunities. Restricted access to cognitive screening and specialist care may 

result in underdiagnosis and delayed intervention (56). 

 

 

 

Gender Differences in Cognitive Performance 

Gender differences in cognitive performance are influenced by biological, 

hormonal, and psychosocial factors. Variations in sex hormones affect insulin sensitivity, 

cerebral blood flow, and neuronal function. Social roles and health behaviours  further 

modify cognitive outcomes in men and women with Type 2 diabetes mellitus (74). 
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Patterns of cognitive deficit may differ between genders, with variations observed in 

memory, executive functioning, and processing speed. Differences in educational exposure 

and occupational opportunities across genders may also influence cognitive reserve and 

disease management behaviours  (75). 

 

Occupational and Lifestyle Influences 

Occupational engagement and lifestyle patterns significantly influence cognitive 

health in individuals with Type 2 diabetes mellitus. Occupations involving mental 

stimulation and problem-solving contribute to cognitive reserve, while sedentary lifestyles 

increase metabolic and cognitive risk. Lifestyle behaviours  such as physical inactivity, 

unhealthy diet, and poor sleep further exacerbate cognitive decline (76). 

Occupational stress and irregular work schedules may interfere with diabetes management 

and cognitive functioning. Conversely, active lifestyles and mentally engaging activities 

help preserve cognitive abilities and delay cognitive decline (77). 

Diabetes-Related Clinical Factors Influencing Cognition 

Duration of Type 2 Diabetes Mellitus 

The duration of Type 2 diabetes mellitus is a critical clinical factor influencing 

cognitive function. Longer disease duration results in prolonged exposure to 

hyperglycaemia, insulin resistance, and metabolic dysregulation, leading to cumulative 

vascular and neuronal damage. Over time, these pathological changes affect cerebral 

microcirculation, synaptic integrity, and neuronal survival, contributing to cognitive 

decline (14). 

 

Glycemic Control 

Glycaemic control plays a central role in determining cognitive outcomes in 

individuals with Type 2 diabetes mellitus. Persistent hyperglycaemia contributes to 
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oxidative stress, inflammation, and endothelial dysfunction, all of which adversely affect 

cerebral function. Poor glycaemic control is associated with both acute cognitive 

fluctuations and long-term cognitive decline (14). 

Fluctuations in blood glucose levels can impair attention, processing speed, and memory. 

Chronic poor control leads to structural brain changes and reduced cognitive efficiency. 

Conversely, stable glycaemic control helps preserve neuronal function and reduce the risk 

of cognitive complications (78). 

Presence of Comorbidities 

Multiple comorbidities increase the overall disease burden and reduce physiological 

resilience. The combined effect of diabetes and associated comorbidities accelerates 

cognitive decline and increases the likelihood of functional impairment. Comorbid 

depression and anxiety may further worsen cognitive performance (79). 

 

Hypoglycaemic Episodes 

Hypoglycaemic episodes are an important clinical factor affecting cognitive 

function in patients with Type 2 diabetes mellitus. Acute hypoglycaemia deprives the brain 

of glucose, its primary energy source, leading to transient cognitive dysfunction. Recurrent 

or severe hypoglycaemic episodes may result in neuronal injury and long-term cognitive 

consequences (80). 

 

Impact of Cognitive Deficit on Diabetes Management 

Treatment Adherence 

Cognitive deficit has a significant impact on treatment adherence in individuals 

with Type 2 diabetes mellitus. Effective diabetes management requires understanding 

treatment instructions, remembering medication schedules, adjusting doses, and 

recognizing symptoms that require medical attention (10). Cognitive impairment, 



Page | 28  
 

particularly involving memory, attention, and executive functions, interferes with these 

abilities and leads to inconsistent adherence to prescribed treatment regimens (10). 

Patients with cognitive deficits may forget to take medications, misunderstand dosing 

instructions, or fail to follow dietary and lifestyle recommendations. Executive dysfunction 

further impairs planning and organizational skills, making it difficult to maintain regular 

treatment routines. Poor adherence contributes to suboptimal glycaemic control, increased 

risk of complications, and frequent healthcare utilization (10). 

 

Self-Care Behaviours  

Self-care behaviours  are central to effective diabetes management and include 

blood glucose monitoring, dietary regulation, physical activity, and recognition of 

symptoms. Cognitive deficits negatively affect the ability to perform these tasks 

consistently and accurately. Attention deficits may impair glucose monitoring, while 

memory impairment can lead to missed meals or inappropriate insulin administration (81). 

Executive dysfunction affects problem-solving and decision-making, limiting the ability to 

respond appropriately to changing glucose levels. Reduced cognitive flexibility may hinder 

adaptation to new treatment plans or lifestyle modifications. As a result, patients with 

cognitive impairment may demonstrate poor self-care practices and increased risk of acute 

and chronic complications (82). 

 

Functional Independence and Quality of Life 

Cognitive deficits significantly affect functional independence and overall quality 

of life in individuals with Type 2 diabetes mellitus. Functional independence depends on 

intact cognitive abilities for managing daily activities, making decisions, and maintaining 

social roles. Cognitive impairment reduces autonomy and increases reliance on family 

members or caregivers (14). 
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Loss of independence may lead to psychological distress, reduced self-esteem, and social 

withdrawal. Cognitive decline also interferes with occupational functioning and 

participation in meaningful activities, further diminishing quality of life. The combined 

burden of diabetes and cognitive impairment can result in reduced life satisfaction and 

increased caregiver burden (83). 

 

Assessment of Cognitive Function in Type 2 Diabetes Mellitus 

Overview of Cognitive Assessment Methods 

Assessment of cognitive function in individuals with Type 2 diabetes mellitus is 

essential for early identification of cognitive deficits and appropriate clinical management. 

Cognitive assessment involves the systematic evaluation of multiple mental processes 

using standardized tools and structured clinical approaches. These assessments help detect 

subtle cognitive changes that may not be evident during routine clinical examination (84). 

Screening instruments are commonly used in clinical settings to identify individuals who 

require further evaluation. Comprehensive assessments provide detailed information about 

specific cognitive domains and are useful for understanding the pattern and severity of 

cognitive impairment (85). 

Appropriate selection of assessment methods depends on clinical context, time availability, 

and the purpose of evaluation. In Type 2 diabetes mellitus, regular cognitive assessment is 

important due to the progressive nature of cognitive decline associated with metabolic and 

vascular factors (84). 

 

Domain-Wise Assessment of Cognition 

Domain-wise assessment of cognition provides a detailed evaluation of specific 

cognitive functions rather than relying solely on global cognitive scores. This approach is 

particularly important in Type 2 diabetes mellitus, where cognitive deficits may selectively 
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affect certain domains such as attention, executive functions, or memory. Domain-wise 

evaluation helps identify subtle impairments that may otherwise remain undetected (14). 

 

Addenbrooke’s Cognitive Examination (ACE-III) 

Addenbrooke’s Cognitive Examination (ACE-III) is a comprehensive cognitive 

assessment tool designed to evaluate multiple cognitive domains within a single structured 

instrument. It is widely used in clinical and research settings for the assessment of cognitive 

impairment. ACE-III assesses attention, memory, fluency, language, and visuospatial 

abilities, providing both domain-specific scores and a total cognitive score (86). 

ACE-III is particularly useful in patients with Type 2 diabetes mellitus as it allows detailed 

evaluation of cognitive domains commonly affected in diabetes-related cognitive 

dysfunction. The tool is sensitive to mild cognitive impairment and helps identify early 

cognitive changes that may impact diabetes management and functional independence 

(87). 

Conceptual Framework for Correlation Between Cognitive Deficit and 

Sociodemographic Factors 

The conceptual framework for the correlation between cognitive deficit and 

sociodemographic factors in Type 2 diabetes mellitus is based on the interaction between 

biological, clinical, and social determinants of health (26).  

Sociodemographic variables such as age, gender, education, occupation, socioeconomic 

status, marital status, family structure, and area of residence act as modifying factors. These 

factors influence cognitive reserve, health literacy, access to healthcare, lifestyle 

behaviours , and disease management practices (88). Higher cognitive reserve and better 

access to healthcare may delay or reduce the impact of diabetes-related cognitive decline, 

whereas social disadvantage may accelerate cognitive impairment (89). 

Rationale and Need for the Study 
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Type 2 diabetes mellitus is a chronic metabolic disorder with well-established 

systemic complications; however, cognitive deficit remains an under-recognized and 

under-assessed complication (90). Cognitive impairment in diabetes develops gradually 

and often goes unnoticed until it begins to interfere with daily functioning and disease 

management (91). Cognitive deficits can adversely affect attention, memory, executive 

functioning, and decision-making, which are essential for effective diabetes self-care. Early 

identification of cognitive impairment is therefore crucial for improving clinical outcomes 

and quality of life (14). 

Sociodemographic factors play a significant role in determining both the risk of developing 

cognitive deficits and the ability to cope with them (92). Variables such as age, education, 

socioeconomic status, occupation, and family support influence cognitive reserve, 

healthcare access, and disease management practices (93). Despite this, there is limited 

focused research examining the correlation between cognitive deficit and 

sociodemographic factors among patients with Type 2 diabetes mellitus, particularly in the 

Indian tertiary care setting (94). 

 

 

Research Studies 

Kan W, (2025) examines the association between type 2 diabetes mellitus and 

cognitive impairment, emphasizing epidemiology, mechanisms, and clinical implications. 

It highlights that individuals with type 2 diabetes have a significantly higher risk of 

developing mild cognitive impairment and dementia compared to non-diabetic 

populations. Cognitive domains most affected include memory, executive function, 

attention, and processing speed. Early-onset diabetes is noted to have a cumulative adverse 

effect on brain aging. The authors also discuss screening tools for early cognitive 
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impairment and highlight the importance of early detection to improve diabetes self-

management and adherence. Therapeutic strategies, including optimized glycemic control, 

lifestyle modification, and cognitive interventions, are reviewed as potential protective 

approaches. Overall, the article provides a strong conceptual framework linking metabolic 

dysregulation in type 2 diabetes with cognitive deterioration and underscores the 

importance of integrating cognitive assessment into routine diabetes care (14). 

Yu X, (2025) provides an updated overview of diabetes-related cognitive 

impairment with a focus on underlying mechanisms, clinical manifestations, and emerging 

therapeutic strategies. It explains how prolonged hyperglycemia and insulin resistance 

disrupt neuronal signaling, synaptic plasticity, and cerebral glucose metabolism. The 

article also emphasizes the bidirectional relationship between cognitive dysfunction and 

poor diabetes self-care, leading to suboptimal glycemic control. Neuroimaging findings 

demonstrating hippocampal atrophy and reduced cortical thickness are discussed as 

structural correlates. Preventive strategies include early cognitive screening, individualized 

glycemic targets, physical activity, and cognitive training. Pharmacological approaches 

targeting neuroinflammation and insulin signaling are explored as future interventions. The 

review reinforces the need for a multidisciplinary approach to address cognitive 

impairment in diabetes, integrating metabolic control with neurocognitive health (8). 

Satapathy P, (2025) explores the relationship between microvascular 

complications of type 2 diabetes mellitus and cognitive impairment. It presents evidence 

that diabetic microangiopathy affecting cerebral vasculature contributes significantly to 

cognitive decline. The authors describe how chronic hyperglycemia damages small blood 

vessels, leading to reduced cerebral perfusion, white matter lesions, and neuronal ischemia. 

Cognitive domains most commonly affected include executive function, attention, and 

memory. The authors stress the importance of early identification and management of 
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microvascular complications to preserve cognitive function. Routine cognitive screening 

is suggested for patients with established microvascular disease. Overall, the article 

strengthens the evidence that cognitive impairment in type 2 diabetes is closely linked to 

vascular pathology rather than neurodegeneration alone (33). 

Ramzan MA, (2025) outlines the spectrum of neurological complications 

associated with type 2 diabetes mellitus, with a dedicated focus on cognitive dysfunction. 

It explains how prolonged metabolic imbalance leads to central nervous system 

involvement through mechanisms such as insulin resistance, oxidative stress, 

neuroinflammation, and vascular injury. Cognitive impairment is presented as a common 

yet under-recognized complication, often coexisting with peripheral neuropathy and 

autonomic dysfunction. Preventive strategies focus on strict glycemic control, management 

of cardiovascular risk factors, and lifestyle interventions such as physical activity and 

cognitive engagement. The article underscores the need for clinicians to recognize 

cognitive impairment as an integral component of diabetes-related neurological 

complications (36). 

García-García D, (2025) examines the relationship between sociodemographic 

variables, lifestyle factors, and health outcomes in adult populations, with implications for 

chronic diseases such as type 2 diabetes mellitus. The authors discuss how age, sex, 

education, income, marital status, and employment status significantly influence health 

behaviours  and disease vulnerability. Chronic stress related to socioeconomic insecurity 

is identified as a contributor to neuroendocrine dysregulation and inflammation, which may 

indirectly affect cognitive health. The authors emphasize that lifestyle behaviours  are 

shaped by social context rather than individual choice alone. These findings support the 

importance of considering sociodemographic background when evaluating health 

outcomes. The article provides relevant context for understanding how social and lifestyle 
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factors may interact with metabolic disease to influence cognitive function. Addressing 

social inequalities is emphasized as a key strategy for improving long-term health 

outcomes (88). 

Srikantha S, (2024) examines the association between type 2 diabetes and 

cognitive function in adults from India and China, offering valuable insights from low- and 

middle-income settings. The authors report that individuals with diabetes show poorer 

cognitive performance compared to non-diabetic counterparts, particularly in memory and 

executive function domains. The study highlights significant sociodemographic gradients, 

with older age, lower educational attainment, and rural residence associated with greater 

cognitive deficits. The findings suggest that socioeconomic disadvantage amplifies the 

cognitive burden of diabetes. Differences between countries are attributed to variations in 

healthcare access, lifestyle, and educational exposure. The article also discusses the role of 

vascular risk factors and diabetes duration in mediating cognitive decline. The results 

emphasize the importance of early cognitive screening in diabetic populations, especially 

in resource-limited settings. The authors conclude that addressing social determinants such 

as education and healthcare accessibility is essential for reducing cognitive impairment 

associated with diabetes (70). 

Mirkovic A, (2024) evaluates the influence of sociodemographic and health-

related factors on cognitive performance among older adults, providing relevant insights 

applicable to chronic disease populations such as type 2 diabetes mellitus. Cognitive 

domains assessed include memory, attention, executive function, and processing speed. 

The findings demonstrate that advancing age is the strongest predictor of cognitive decline, 

while higher educational attainment shows a protective effect. Lower socioeconomic 

status, unemployment, and limited social engagement are associated with poorer cognitive 

outcomes. The article highlights that comorbid conditions such as hypertension, obesity, 
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and diabetes significantly worsen cognitive performance when combined with adverse 

sociodemographic profiles. These findings support the relevance of incorporating 

sociodemographic variables when evaluating cognitive deficits in patients with metabolic 

disorders. The study reinforces the importance of education, social participation, and health 

equity in preserving cognitive function in aging populations (11). 

Ranjan S, (2024) examines the relationship between socioeconomic status, 

psychological factors, and diabetes-related outcomes, offering important context for 

cognitive health in type 2 diabetes mellitus. The authors report that individuals from lower 

socioeconomic backgrounds experience greater disease burden, poorer quality of life, and 

higher psychological distress. Depression severity and symptom burden are shown to 

mediate the relationship between socioeconomic disadvantage and adverse health 

outcomes. Although cognition is not directly measured, the study highlights pathways 

through which low income, limited education, and social stressors can indirectly contribute 

to cognitive decline. Chronic psychological stress and poor disease management are 

identified as key mechanisms linking social disadvantage to neurological vulnerability. 

The findings emphasize the role of education, financial stability, and access to healthcare 

in influencing diabetes-related outcomes. The article supports the growing evidence that 

social determinants significantly shape disease experience and long-term complications. 

These results are particularly relevant for understanding how socioeconomic factors may 

exacerbate cognitive deficits in individuals with type 2 diabetes in low- and middle-income 

settings (4). 

Kautzky-Willer A, (2023) analyzes sex-related differences in type 2 diabetes 

mellitus and explains how biological and gender-related factors influence disease 

progression and complications. The authors describe differences in insulin sensitivity, fat 

distribution, hormonal regulation, and inflammatory responses between males and females. 
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Women with type 2 diabetes are shown to have a higher relative risk of cardiovascular and 

microvascular complications compared to men, which has important implications for brain 

health. Vascular damage and endothelial dysfunction are identified as key pathways linking 

diabetes to cognitive impairment. Women often experience delayed diagnosis and under-

recognition of cardiovascular risk, increasing exposure to prolonged hyperglycemia and 

vascular injury. The review emphasizes that sex interacts with age, socioeconomic status, 

and lifestyle behaviours  to shape long-term outcomes in diabetes. These findings highlight 

the importance of including sex and gender as essential sociodemographic variables when 

evaluating cognitive deficits in individuals with type 2 diabetes mellitus (60). 

Sebastian MJ, (2023) discusses the relationship between diabetes mellitus and 

cognitive function, focusing on clinical relevance and mechanistic pathways. The authors 

describe how chronic hyperglycemia, insulin resistance, oxidative stress, and inflammation 

contribute to neuronal injury and synaptic dysfunction. Microvascular disease and 

impaired cerebral blood flow are identified as major contributors to cognitive decline. 

Cognitive domains commonly affected include memory, attention, executive function, and 

psychomotor speed. The review highlights that advancing age and longer duration of 

diabetes are consistently associated with greater cognitive deficits. Sociodemographic 

factors such as lower educational attainment, limited health literacy, and poor access to 

healthcare reduce cognitive reserve and negatively influence disease management. 

Cognitive impairment is shown to interfere with self-care behaviours , medication 

adherence, dietary control, and glucose monitoring, leading to worsening glycemic control. 

The authors emphasize the importance of early cognitive screening, particularly in elderly 

and socially disadvantaged populations. The review supports the integration of cognitive 

assessment into routine diabetes care to improve long-term outcomes and quality of life in 

individuals with type 2 diabetes mellitus (81). 
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Zhang S, (2023) focuses on cognitive dysfunction in diabetes with particular 

emphasis on abnormal glucose metabolism within the brain. The authors explain that 

impaired insulin signaling disrupts neuronal glucose uptake and utilization, leading to 

cellular energy deficits and impaired synaptic plasticity. Chronic hyperglycemia promotes 

oxidative stress, neuroinflammation, and mitochondrial dysfunction, resulting in structural 

and functional brain changes. Neuroimaging evidence demonstrates reduced hippocampal 

volume, cortical thinning, and altered functional connectivity in individuals with diabetes. 

The article emphasizes that maintaining metabolic stability is crucial for preserving brain 

function. These findings provide important insights into the metabolic–neurological 

mechanisms linking type 2 diabetes mellitus with cognitive deficits (19). 

Aderinto N, (2023) provides a comprehensive overview of the relationship 

between diabetes mellitus and cognitive impairment, with particular emphasis on type 2 

diabetes mellitus. The authors describe cognitive impairment as a frequent but under-

recognized complication of diabetes, affecting multiple cognitive domains including 

memory, attention, executive function, and processing speed. Chronic hyperglycemia is 

identified as a central factor contributing to neuronal injury through oxidative stress, 

inflammation, and advanced glycation end-product accumulation. Insulin resistance within 

the brain is discussed as an important mechanism leading to impaired synaptic plasticity 

and altered neurotransmission. Vascular pathology, including cerebral microangiopathy 

and endothelial dysfunction, is highlighted as a key contributor to cognitive decline. 

Cognitive impairment is shown to adversely affect diabetes self-management, resulting in 

poor adherence to medications and lifestyle recommendations. The authors emphasize the 

importance of early cognitive screening and comprehensive diabetes management to 

reduce neurological complications. This article reinforces the close interplay between 
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metabolic dysregulation, sociodemographic factors, and cognitive health in individuals 

with type 2 diabetes mellitus (89). 

Zhu W, (2021) investigates the protective role of education on brain structure and 

cognitive resilience, particularly in the context of neurodegenerative conditions. The 

authors demonstrate that higher educational attainment is associated with greater cortical 

thickness and preserved brain volume, reflecting increased cognitive reserve. Education is 

shown to mitigate the structural brain changes commonly associated with aging and 

metabolic disorders. The article highlights that individuals with higher education maintain 

better cognitive performance despite underlying pathology. These findings are relevant to 

diabetes-related cognitive impairment, where education may buffer the adverse effects of 

chronic hyperglycemia and vascular damage. The study supports the concept that education 

enhances neural efficiency and compensatory mechanisms. Lower educational levels are 

associated with increased vulnerability to cognitive decline. The authors emphasize that 

cognitive reserve plays a crucial role in determining clinical expression of brain pathology. 

These findings highlight education as an important sociodemographic factor influencing 

cognitive outcomes in chronic diseases such as type 2 diabetes mellitus (62). 

Świątoniowska-Lonc N, (2021) explores how cognitive impairment influences 

treatment adherence and self-care behaviours  among individuals with type 2 diabetes 

mellitus. The authors report that cognitive deficits significantly interfere with the ability to 

follow complex treatment regimens, including medication schedules, blood glucose 

monitoring, dietary planning, and physical activity. Executive dysfunction and memory 

impairment are particularly associated with poor adherence. Older individuals and those 

with lower educational levels are shown to have greater cognitive impairment, highlighting 

the interaction between age, education, and cognitive health. Reduced adherence 

contributes to poor glycemic control, increasing the risk of both microvascular and 
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macrovascular complications. The article highlights a bidirectional relationship in which 

metabolic instability further accelerates cognitive decline. Impaired self-care is also 

associated with reduced quality of life and increased healthcare utilization. The authors 

emphasize the need for routine cognitive screening to identify patients at risk of poor 

adherence. Simplified treatment plans, caregiver involvement, and tailored educational 

interventions are suggested to improve outcomes. These findings underscore the clinical 

relevance of cognitive impairment and sociodemographic factors in the management of 

type 2 diabetes mellitus (10). 

Park JH, (2020) discusses the health consequences of sedentary lifestyle and its 

role in the development and progression of chronic diseases such as type 2 diabetes 

mellitus. The authors explain that prolonged physical inactivity contributes to insulin 

resistance, weight gain, and poor glycemic control. Sedentary behavior is strongly 

associated with increased cardiovascular and cerebrovascular risk, which are important 

determinants of cognitive health. Reduced physical activity negatively affects cerebral 

blood flow, neuroplasticity, and glucose utilization in the brain. The article highlights that 

physically inactive individuals demonstrate poorer performance in cognitive domains such 

as attention, executive function, and processing speed. Sociodemographic factors play a 

significant role in shaping sedentary behavior, with higher prevalence observed among 

urban residents, individuals with lower socioeconomic status, and those engaged in 

sedentary occupations. Aging further compounds the adverse effects of inactivity on 

metabolic and cognitive outcomes. The review emphasizes that regular physical activity 

improves insulin sensitivity, vascular health, and brain function. Lifestyle modification 

through increased physical activity is highlighted as an effective strategy to reduce 

diabetes-related complications and preserve cognitive function. These findings support the 
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inclusion of lifestyle-related sociodemographic variables when evaluating cognitive 

deficits in individuals with type 2 diabetes mellitus (76). 

Hill-Briggs F, (2020) provides a comprehensive overview of social determinants 

of health and their influence on diabetes outcomes. The authors explain how 

socioeconomic status, education, neighborhood environment, employment, and healthcare 

access shape disease risk and progression. Individuals from disadvantaged backgrounds 

are shown to experience higher diabetes prevalence, poorer glycemic control, and increased 

complication burden. The article emphasizes that cumulative social disadvantage over the 

life course accelerates both metabolic and cognitive decline. Disparities in access to 

preventive care and early complication screening further worsen long-term outcomes. The 

authors stress that addressing social determinants is essential for reducing diabetes-related 

complications, including cognitive impairment. These findings support the importance of 

incorporating sociodemographic variables into assessments of cognitive deficits among 

individuals with type 2 diabetes mellitus (26). 

Kyrou I, (2020) examines sociodemographic and lifestyle-related risk factors 

associated with type 2 diabetes mellitus. The authors identify age, sex, educational level, 

income, occupation, and urbanization as major contributors to diabetes risk. Lifestyle 

behaviours  such as physical inactivity, unhealthy diet, smoking, and alcohol use are 

strongly influenced by socioeconomic position. The review emphasizes that social 

inequalities result in uneven distribution of diabetes burden across populations. These 

findings are relevant for understanding how sociodemographic disadvantage may increase 

susceptibility to cognitive deficits by worsening disease control and accelerating vascular 

damage. The authors conclude that effective diabetes prevention and management 

strategies must address both biological and social risk factors to reduce long-term 

complications (25). 
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Albai O, (2019) examines factors associated with the progression of cognitive 

impairment among individuals with type 2 diabetes mellitus who already exhibit mild 

cognitive impairment. The authors identify diabetes as a significant accelerator of cognitive 

decline, particularly in the transition from mild cognitive impairment to dementia. Poor 

glycemic control and longer duration of diabetes are strongly associated with worsening 

cognitive outcomes. The findings emphasize that cognitive impairment in diabetes is 

multifactorial, involving metabolic, vascular, and sociodemographic components. The 

article highlights the importance of early recognition of cognitive deficits to reduce the risk 

of progression to dementia. Comprehensive management of metabolic and cardiovascular 

risk factors is emphasized as a strategy to preserve cognitive function. These observations 

reinforce the role of sociodemographic and clinical variables in shaping cognitive 

outcomes in type 2 diabetes mellitus (9). 

Parfenov VA, (2019) provides a comprehensive overview of vascular cognitive 

impairment and its relevance to metabolic disorders such as type 2 diabetes mellitus. The 

authors explain that chronic cerebral hypoperfusion, endothelial dysfunction, and 

microvascular damage are central pathological features leading to cognitive decline. 

Diabetes is identified as a major contributor to cerebral small vessel disease through 

prolonged exposure to hyperglycemia and insulin resistance. Control of vascular risk 

factors is highlighted as the most effective strategy for slowing cognitive deterioration. The 

review underscores the importance of recognizing vascular mechanisms when assessing 

cognitive deficits in individuals with diabetes. These findings support the inclusion of 

vascular health and sociodemographic variables in the evaluation of cognitive impairment 

(35). 

Hardigan T, (2016) focuses on cerebrovascular complications associated with 

diabetes mellitus and explains their contribution to cognitive impairment. The authors 
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describe how chronic hyperglycemia and insulin resistance accelerate endothelial 

dysfunction, atherosclerosis, and cerebral small vessel disease. These vascular changes 

impair cerebral blood flow and oxygen delivery, leading to progressive neuronal injury. 

Cognitive domains most affected include executive function, attention, and processing 

speed, which are particularly sensitive to vascular insufficiency. The review highlights that 

diabetes-related cerebrovascular damage often develops insidiously, resulting in gradual 

cognitive decline rather than acute neurological deficits. Advancing age and coexisting 

vascular risk factors such as hypertension and dyslipidemia significantly amplify cerebral 

injury. The article strengthens the evidence linking vascular pathology with cognitive 

impairment in diabetes and supports the relevance of cerebrovascular health in preserving 

cognitive function (27). 

Muriach M, (2014) explores the effects of diabetes on brain structure and function, 

focusing on oxidative stress, inflammation, and impaired cellular maintenance 

mechanisms. The authors explain that chronic hyperglycemia promotes excessive 

production of reactive oxygen species, leading to neuronal damage and synaptic 

dysfunction. Inflammatory mediators released in diabetes contribute to neurodegeneration 

and disruption of normal brain signaling. Autophagy dysregulation is highlighted as an 

important mechanism through which damaged cellular components accumulate in neural 

tissue. The review discusses how these processes particularly affect memory-related brain 

regions such as the hippocampus. Cognitive impairment is presented as a consequence of 

long-standing metabolic imbalance rather than an isolated neurological condition. Aging 

and prolonged disease duration intensify oxidative and inflammatory damage. Although 

sociodemographic variables are not directly analyzed, the review provides biological 

justification for increased cognitive vulnerability in older individuals and those with 

delayed disease control. The article strengthens the mechanistic link between diabetes and 
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cognitive decline, supporting the relevance of metabolic control in preventing neurological 

complications (6). 

Shuba N, (2012) assesses cognitive status in individuals with diabetes mellitus 

using standardized cognitive assessment tools. The authors demonstrate that diabetic 

patients exhibit significantly lower cognitive performance compared to non-diabetic 

controls. Cognitive domains most commonly affected include attention, memory, and 

executive function. Poor glycemic control and longer disease duration are associated with 

greater cognitive impairment, suggesting a cumulative effect of chronic hyperglycemia on 

brain function. The article provides foundational evidence supporting the association 

between diabetes and cognitive deficits and highlights the need for increased awareness of 

cognitive complications in diabetes mellitus (84). 

Kumar R, (2009) discusses the relationship between type 2 diabetes mellitus, 

cognition, and brain aging. The authors explain that diabetes accelerates age-related 

cognitive decline through combined metabolic and vascular mechanisms. Chronic 

hyperglycemia and insulin resistance impair neuronal glucose utilization and synaptic 

plasticity, leading to progressive cognitive dysfunction. Vascular complications reduce 

cerebral blood flow and contribute to white matter changes. Cognitive domains most 

commonly affected include memory, attention, and executive function. The review 

highlights that older adults with diabetes experience earlier onset and faster progression of 

cognitive impairment compared to non-diabetic individuals. Educational level and 

socioeconomic background are discussed as modifiers of cognitive reserve, influencing 

resilience to cognitive decline. The authors emphasize the importance of early diagnosis 

and sustained metabolic control to preserve brain function. The article supports the view 

that cognitive impairment is a significant yet underappreciated complication of type 2 

diabetes mellitus, shaped by both biological aging and sociodemographic factors (71). 
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Kodl CT, (2008) examines cognitive dysfunction associated with diabetes mellitus 

and synthesizes evidence from clinical and experimental studies. Insulin resistance within 

the brain disrupts neurotransmission and synaptic plasticity. The review highlights that 

vascular disease plays a critical role by impairing cerebral perfusion. Cognitive impairment 

is shown to interfere with daily functioning, problem-solving ability, and disease self-

management. Advancing age and longer duration of diabetes are identified as major risk 

factors for cognitive decline. The authors emphasize that cognitive dysfunction remains 

under-recognized in clinical practice. The article provides strong foundational evidence 

supporting the association between diabetes and cognitive impairment and highlights the 

need for routine cognitive assessment as part of comprehensive diabetes care (29). 
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METHODOLOGY 

Study design: Single centric, Cross-sectional, observational study 

Study settings: The study was conducted in the Diabetic OPD in Tertiary Care Hospital 

in metropolitan city. 

Study population: All patients with T2DM in the age group of 40 to 65 years with duration 

of T2DM for at least ≥ 5 years were included in the study. 

Study period: 18 months 

Sample size calculation: 

With reference of study by R. Vijay Anand et al., the prevalence of cognitive impairment 

in Type 2 DM patients is 10%. 

Formula for sample size calculation: 

n = Z² pq / d² 

Where: 
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Z = 1.96 (statistical significant constant for 95% CI) 

p = 10% 

q = 90% 

d = 6% absolute precision 

On substituting in the formula: 

n = 3.84 × 10 × 90 / 36 

n = 96 

Adding 10% non-response rate (10% of 96 = 10) 

n = 106 (minimum sample size) 

Therefore, sample size n = 110 

Inclusion criteria: 

1. Participants who are willing to participate in study & giving written informed 

consent. 

2. Patients with T2DM in the age group of 40 to 65 years with duration of T2DM for 

at least ≥ 5 years. 

Exclusion criteria: 

1. Participants who are not willing to participate in study & not giving written 

informed consent. 
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2. Patients with acute medical disorders (acute respiratory syndrome, acute lymphoid 

leukemia). 

3. Any serious physical or mental illness, neurological disorders (Parkinsonism, 

Alzheimer’s). 

4. Presence of any other psychiatric/medical comorbidity which might interfere with 

cognition. 

Study procedure:  

The present study will involve patients with Type 2 DM fulfilling following inclusion 

criteria. Consent will be taken from the participants. A socio-demographic history will be 

taken after interviewing the participant and details of the same will be entered in a semi-

structured proforma (case record form). (English, Hindi, or Marathi) will be applied in 

patients by investigator. 
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Data collection & statistical analysis:  

The data will be coded and entered into Microsoft Excel Worksheet. The categorical data 

will be expressed as rates, ratios, and proportions and the continuous data will be expressed 

as mean ± standard deviation. The comparison of categorical data will be performed using 

Chi-square test and Fisher's exact test and the comparison of continuous data will be done 
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using independent sample t-test. P ≤ 0.05 at 95% confidence interval will be considered as 

statistically significant. 

Ethical Considerations 

The study will be conducted after obtaining permission from the Institutional Ethics 

Committee (IEC). All the data collected will be kept strictly confidential and used for this 

study as described below. Written Informed Consent (in English/Hindi/Marathi) will be 

taken from the subjects and/or their attendants before the recruitment of the subjects in 

the study. Any deviations from the below-given methods/procedure will be informed to 

the IEC and only after the IEC’s approval, any changes will be made. The proforma for 

the written informed consent is given herewith. 
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RESULTS 

The present cross-sectional study was conducted at the Diabetic OPD of a tertiary 

care hospital over an 18-month study period. A total of 110 patients with Type 2 Diabetes 

Mellitus (T2DM) satisfying the inclusion criteria were enrolled. The study aimed to assess 

the correlation between cognitive deficit and sociodemographic factors using the 

Addenbrooke's Cognitive Examination – Third Edition (ACE-III).  

Data were analyzed using IBM SPSS version 22. The results were organized in a 

systematic manner, beginning with the sociodemographic profile of the study population, 

followed by descriptive analysis of cognitive domain scores, and finally, the correlation 

between ACE-III scores and individual sociodemographic parameters. The findings are 

presented in the form of tables with accompanying narrative descriptions. 

Table 1: Descriptive Analysis of Age among the Study Population (N = 110) 

Parameter 
Mean ± 

SD 
Median Minimum Maximum 

95% C. I 

Lower Upper 

Age (years) 53.33 ± 5.9 52.0 29.0 65.0 52.2 54.4 

 

Graph 1: Descriptive Analysis of Age among the Study Population (N = 110) 
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In the present study, the mean age of the study population was 53.33 ± 5.9 years. The 

median age was 52.0 years. The minimum age recorded was 29.0 years, while the 

maximum age was 65.0 years. The 95% confidence interval for the mean age ranged from 

52.2 years to 54.4 years. 
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Table 2: Descriptive Analysis of Family Income among the Study Population (N = 

110) 

Parameter Mean ± SD Median Minimum Maximum 
95% C.I 

Lower Upper 

Family 

Income (₹) 

30137.27 ± 

10739.1 
28000.0 15000.0 60000.0 28107.9 32166.7 

 

Graph 2: Descriptive Analysis of Family Income among the Study Population (N = 

110) 

 

In the present study, the mean family income of the study population was ₹30,137.27 ± 

10,739.1. The median family income was ₹28,000.0. The minimum family income 

recorded was ₹15,000.0, while the maximum family income was ₹60,000.0. The 95% 

confidence interval for the mean family income ranged from ₹28,107.9 to ₹32,166.7. 
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Table 3: Descriptive analysis of Socio-demographic parameter in the study 

population (N=110) 

Socio-demographic Frequency Percentages 

Gender   

Male 59 53.64% 

Female 51 46.36% 

Religion   

Hindu 74 67.27% 

Muslim 28 25.45% 

Christian 6 5.45% 

Buddhist 2 1.82% 

Domicile   

Urban 79 71.82% 

Rural 31 28.18% 

Working Status   

Homemaker 39 35.45% 

Employed 38 34.55% 

Self-employed 13 11.82% 

Unemployed 20 18.18% 

Marital Status   

Divorced 2 1.82% 

Married 89 80.91% 

Widowed 19 17.27% 

Family Type   

Joint 65 59.09% 

Nuclear 45 40.91% 

Education   

Graduate 15 13.64% 

Primary 50 45.45% 

Secondary 36 32.73% 

Uneducated 9 8.18% 

Socioeconomic Class   

Upper (I) 1 0.91% 

 Upper Middle (II) 12 10.91% 

Upper Lower (IV) 44 40.00% 

Lower Middle (III) 36 32.73% 

Lower (V) 17 15.45% 
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Graph 3 A: Gender Distribution Among the Study Population (N=110) 

 

Graph 3 B Religion Distribution among the study population (N=110) 
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Graph 3 C:  Domicile Distribution among the study population (N=110) 

 

Graph 3 D: Working Status Distribution among the study population (N=110) 
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Graph 3 E: Marital Status Distribution among the study population (N=110) 

 

Graph 3 F: Family Type Distribution among the study population (N=110) 
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Graph 3 G: Education Distribution among the study population (N=110) 

 

Graph 3 H: Socioeconomic Class Distribution among the study population (N=110) 

 

In the present study, out of 110 participants, 59 (53.64%) were males and 51 (46.36%) 

were females. With respect to religion, 74 (67.27%) participants were Hindus, 28 (25.45%) 

were Muslims, 6 (5.45%) were Christians, and 2 (1.82%) were Buddhists. 

Regarding domicile, 79 (71.82%) participants belonged to urban areas, while 31 (28.18%) 

belonged to rural areas. 
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According to working status, 39 (35.45%) participants were homemakers, 38 (34.55%) 

were employed, 13 (11.82%) were self-employed, and 20 (18.18%) were unemployed. 

With respect to marital status, 89 (80.91%) participants were married, 19 (17.27%) were 

widowed, and 2 (1.82%) were divorced. 

Regarding family type, 65 (59.09%) participants belonged to joint families and 45 

(40.91%) belonged to nuclear families. 

According to educational status, 50 (45.45%) participants had primary education, 36 

(32.73%) had secondary education, 15 (13.64%) were graduates, and 9 (8.18%) were 

uneducated. 

With respect to socioeconomic class, 44 (40.00%) participants belonged to the Upper 

Lower (IV) class, 36 (32.73%) belonged to the Lower Middle (III) class, 17 (15.45%) 

belonged to the Lower (V) class, 12 (10.91%) belonged to the Upper Middle (II) class, and 

1 (0.91%) participant belonged to the Upper (I) class. 
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Table 4: Descriptive analysis of Duration of T2Dm (Years) in the study population 

(N=110) 

Parameter 
Mean ± 

SD 
Median Minimum Maximum 

95% C.I 

Lower Upper 

Duration Of 

T2Dm (Years) 
8.47 ± 2.56 8.0 5.0 15.0 8.0 9.0 

 

Graph 4: Descriptive analysis of Duration of T2Dm (Years) in the study population 

(N=110) 

 

In the present study, the mean duration of Type 2 Diabetes Mellitus was 8.47 ± 2.56 years. 

The median duration of Type 2 Diabetes Mellitus was 8.0 years. The minimum duration 

recorded was 5.0 years, while the maximum duration was 15.0 years. The 95% confidence 

interval for the mean duration of Type 2 Diabetes Mellitus ranged from 8.0 years to 9.0 

years. 
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Table 5: Descriptive analysis of ACE Score data in the study population (N=110) 

Parameter Mean ± SD Median Minimum Maximum 
95% C. I 

Lower Upper 

Ace-III Attention 
13.85 ± 

2.06 
14.0 9.0 18.0 13.5 14.2 

Ace-III Memory 18.9 ± 2.49 19.0 12.0 23.0 18.4 19.4 

Ace-III Fluency 9.92 ± 2.05 10.0 5.0 14.0 9.5 10.3 

Ace-III Language 23.1 ± 1.92 23.0 17.0 26.0 22.7 23.5 

Ace-III Visuospatial 
12.57 ± 

2.14 
13.0 7.0 16.0 12.2 13.0 

Total Ace-III Score 
78.34 ± 

9.78 
78.0 55.0 95.0 76.5 80.2 

 

Graph 5: Descriptive analysis of ACE Score data in the study population (N=110) 

 

 

In the present study, the mean ACE-III Attention score was 13.85 ± 2.06, with a median 

score of 14.0, a minimum score of 9.0, and a maximum score of 18.0. The 95% confidence 

interval ranged from 13.5 to 14.2. 

In the present study, the mean ACE-III Memory score was 18.9 ± 2.49, with a median score 

of 19.0, a minimum score of 12.0, and a maximum score of 23.0. The 95% confidence 

interval ranged from 18.4 to 19.4. 

In the present study, the mean ACE-III Fluency score was 9.92 ± 2.05, with a median score 

of 10.0, a minimum score of 5.0, and a maximum score of 14.0. The 95% confidence 

interval ranged from 9.5 to 10.3. 
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In the present study, the mean ACE-III Language score was 23.1 ± 1.92, with a median 

score of 23.0, a minimum score of 17.0, and a maximum score of 26.0. The 95% confidence 

interval ranged from 22.7 to 23.5. 

In the present study, the mean ACE-III Visuospatial score was 12.57 ± 2.14, with a median 

score of 13.0, a minimum score of 7.0, and a maximum score of 16.0. The 95% confidence 

interval ranged from 12.2 to 13.0. 

In the present study, the mean Total ACE-III score was 78.34 ± 9.78, with a median score 

of 78.0, a minimum score of 55.0, and a maximum score of 95.0. The 95% confidence 

interval ranged from 76.5 to 80.2. 
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Table 6: Socio-demographic wise Comparison of Total ACE-III Score 

Socio-demographic N Total ACE-III Score (Mean ± SD) p-value 

Gender    

Male 59 81.4 ± 10.3  

0.0002* Female 51 74.8 ± 7.9 

Age Group (Years)    

<50 years 28 85.0 ± 7.2 

<0.001 50–59 years 63 76.5 ± 8.9 

≥60 years 19 74.6 ± 11.4 

Marital Status    

Divorced 2 76.50 ± 9.19 

0.095 Married 89 80.36 ± 9.30 

Widowed 19 69.05 ± 6.33 

Education    

Uneducated 9 64.2 ± 2.2 

<0.001 
Primary 50 72.2 ± 5.0 

Secondary 36 85.3 ± 4.2 

Graduate 15 90.5 ± 7.7 

Working Status    

Homemaker 39 73.7 ± 6.9 

<0.001 
Employed 38 81.8 ± 8.8 

Self-employed 13 89.5 ± 6.2 

Unemployed 20 73.5 ± 10.0 

Socioeconomic Class    

Lower (V) 17 66.4 ± 4.1 

<0.001 

Upper Lower (IV) 44 74.9 ± 6.8 

Lower Middle (III) 36 84.7 ± 6.9 

Upper Middle (II) 12 90.2 ± 4.1 

Upper (I) 1 64 

Address    

Urban 79 81.1 ± 9.3 
0.733 

Rural 31 71.4 ± 7.3 

*Independent t-test p-value 
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Graph 6 A: Gender-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 6 B: Age Group-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 6 C: Marital Status-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 6 D: Education-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 6 E: Working Status-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 6 F Socioeconomic Class-wise Comparison of Total ACE-III Score (Mean ± 

SD)c 
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Graph 6 G: Address-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

In the present study, the mean Total ACE-III score among males (n = 59) was 81.4 ± 10.3, 

whereas among females (n = 51) it was 74.8 ± 7.9. The difference was statistically 

significant (p = 0.0002). 

In the present study, according to age group, the mean Total ACE-III score was 85.0 ± 7.2 

among participants aged <50 years (n = 28), 76.5 ± 8.9 among those aged 50–59 years (n 

= 63), and 74.6 ± 11.4 among those aged ≥60 years (n = 19). The difference was statistically 

significant (p < 0.001). 

In the present study, according to marital status, the mean Total ACE-III score was 76.50 

± 9.19 among divorced participants (n = 2), 80.36 ± 9.30 among married participants (n = 

89), and 69.05 ± 6.33 among widowed participants (n = 19). The difference was not 

statistically significant (p = 0.095). 

In the present study, according to educational status, the mean Total ACE-III score was 

64.2 ± 2.2 among uneducated participants (n = 9), 72.2 ± 5.0 among those with primary 

education (n = 50), 85.3 ± 4.2 among those with secondary education (n = 36), and 90.5 ± 

7.7 among graduates (n = 15). The difference was statistically significant (p < 0.001). 

In the present study, according to working status, the mean Total ACE-III score was 73.7 

± 6.9 among homemakers (n = 39), 81.8 ± 8.8 among employed participants (n = 38), 89.5 

± 6.2 among self-employed participants (n = 13), and 73.5 ± 10.0 among unemployed 

participants (n = 20). The difference was statistically significant (p < 0.001). 
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In the present study, according to socioeconomic class, the mean Total ACE-III score was 

66.4 ± 4.1 in the Lower (V) class (n = 17), 74.9 ± 6.8 in the Upper Lower (IV) class (n = 

44), 84.7 ± 6.9 in the Lower Middle (III) class (n = 36), 90.2 ± 4.1 in the Upper Middle (II) 

class (n = 12), and 64 in the Upper (I) class (n = 1). The difference was statistically 

significant (p < 0.001). 

In the present study, according to address, the mean Total ACE-III score was 81.1 ± 9.3 

among urban participants (n = 79) and 71.4 ± 7.3 among rural participants (n = 31). The 

difference was not statistically significant (p = 0.733). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 7: Socio-demographic wise Comparison of ACE-III Attention Score 
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Socio-demographic N 
Attention Score (Mean 

± SD) 
p-value 

Gender    

Male 59 14.58 ± 2.14 
<0.001* 

Female 51 13.00 ± 1.61 

Age Group    

≥60 years 19 13.21 ± 2.44 
0.0005 

  
50-59 years 63 13.48 ± 1.91 

<50 years 28 15.11 ± 1.62 

Marital Status    

Divorced 2 13.50 ± 2.12 

0.335 Married 89 14.20 ± 2.02 

Widowed 19 12.21 ± 1.47 

Working Status    

Unemployed 20 13.05 ± 2.06 

<0.001 

  

Employed 38 14.47 ± 1.90 

Self-employed 13 16.38 ± 1.19 

Homemaker 39 12.79 ± 1.44 

Education    

Primary 50 12.68 ± 1.20 

<0.001 

  

Secondary 36 15.14 ± 1.22 

Graduate 15 16.20 ± 2.14 

Uneducated 9 11.22 ± 0.67 

Socioeconomic Class    

Upper Lower (IV) 44 13.16 ± 1.48 

<0.001  

Lower Middle (III) 36 14.92 ± 1.50 

Lower (V) 17 11.71 ± 1.21 

Upper Middle (II) 12 16.58 ± 1.16 

Upper (I) 1 9.00 ± nan 

Address    

Urban 79 14.35 ± 1.95 
0.3248 

Rural 31 12.55 ± 1.77 

*Independent t-test p-value 
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Graph 7 A: Gender-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 7 B: Age-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 7 C: Marital Status-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 7 D: Working Status-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 7 E: Education-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 7 F: Socioeconomic Class-wise Comparison of Total ACE-III Score (Mean ± 

SD)c 
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Graph 7 G: Address-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

In the present study, the mean ACE-III Attention score among males (n = 59) was 14.58 ± 

2.14, whereas among females (n = 51) it was 13.00 ± 1.61. The difference was statistically 

significant (p < 0.001). 

In the present study, according to age group, the mean ACE-III Attention score was 13.21 

± 2.44 among participants aged ≥60 years (n = 19), 13.48 ± 1.91 among those aged 50–59 

years (n = 63), and 15.11 ± 1.62 among those aged <50 years (n = 28). The difference was 

statistically significant (p = 0.0005). 

In the present study, according to marital status, the mean ACE-III Attention score was 

13.50 ± 2.12 among divorced participants (n = 2), 14.20 ± 2.02 among married participants 

(n = 89), and 12.21 ± 1.47 among widowed participants (n = 19). The difference was not 

statistically significant (p = 0.335). 

In the present study, according to working status, the mean ACE-III Attention score was 

13.05 ± 2.06 among unemployed participants (n = 20), 14.47 ± 1.90 among employed 

participants (n = 38), 16.38 ± 1.19 among self-employed participants (n = 13), and 12.79 ± 

1.44 among homemakers (n = 39). The difference was statistically significant (p < 0.001). 

In the present study, according to educational status, the mean ACE-III Attention score was 

12.68 ± 1.20 among participants with primary education (n = 50), 15.14 ± 1.22 among 

those with secondary education (n = 36), 16.20 ± 2.14 among graduates (n = 15), and 11.22 

± 0.67 among uneducated participants (n = 9). The difference was statistically significant 

(p < 0.001). 
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In the present study, according to socioeconomic class, the mean ACE-III Attention score 

was 13.16 ± 1.48 in the Upper Lower (IV) class (n = 44), 14.92 ± 1.50 in the Lower Middle 

(III) class (n = 36), 11.71 ± 1.21 in the Lower (V) class (n = 17), 16.58 ± 1.16 in the Upper 

Middle (II) class (n = 12), and 9.00 ± nan in the Upper (I) class (n = 1). The difference was 

statistically significant (p < 0.001). 

In the present study, according to address, the mean ACE-III Attention score was 14.35 ± 

1.95 among urban participants (n = 79) and 12.55 ± 1.77 among rural participants (n = 31). 

The difference was not statistically significant (p = 0.3248). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page | 76  
 

Table 8: Socio-demographic wise Comparison of ACE-III Memory Score 

Socio-demographic N 
Memory Score (Mean ± 

SD) 
p-value 

Gender    

Male 59 19.58 ± 2.69 
0.0015* 

Female 51 18.12 ± 1.99 

Age Group    

≥60 years 19 17.74 ± 2.81 
0.0005 

  
50-59 years 63 18.51 ± 2.31 

<50 years 28 20.57 ± 1.79 

Marital Status    

Divorced 2 18.50 ± 2.12 

0.225 Married 89 19.48 ± 2.58 

Widowed 19 16.84 ± 1.61 

Working Status    

Unemployed 20 17.40 ± 1.70 

<0.001 

  

Employed 38 20.64 ± 1.15 

Self-employed 13 21.73 ± 1.58 

Homemaker 39 15.56 ± 1.01 

Education    

Primary 50 17.95 ± 2.42 

<0.001 

  

Secondary 36 19.87 ± 2.47 

Graduate 15 21.00 ± 2.00 

Uneducated 9 17.74 ± 1.82 

Socioeconomic Class    

Upper Lower (IV) 44 18.09 ± 1.93 
<0.001 

 

 

 

  

Lower Middle (III) 36 20.53 ± 1.72 

Lower (V) 17 15.88 ± 1.58 

Upper Middle (II) 12 21.42 ± 1.08 

Upper (I) 1 17.00 ± nan 

Address    

Urban 79 19.56 ± 2.31 
0.856 

Rural 31 17.23 ± 2.12 

*Independent t-test p-value 
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Graph 8 A: Gender-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 8 B: Age Group-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 8 C: Marital Status-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 8 D: Working Status-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 8 E: Education-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 8 F: Socioeconomic Class-wise Comparison of Total ACE-III Score (Mean ± 

SD) 
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Graph 8 G: Address-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

In the present study, the mean ACE-III Memory score among males (n = 59) was 19.58 ± 

2.69, whereas among females (n = 51) it was 18.12 ± 1.99. The difference was statistically 

significant (p = 0.0015). 

In the present study, according to age group, the mean ACE-III Memory score was 17.74 

± 2.81 among participants aged ≥60 years (n = 19), 18.51 ± 2.31 among those aged 50–59 

years (n = 63), and 20.57 ± 1.79 among those aged <50 years (n = 28). The difference was 

statistically significant (p = 0.0005). 

In the present study, according to marital status, the mean ACE-III Memory score was 

18.50 ± 2.12 among divorced participants (n = 2), 19.48 ± 2.58 among married participants 

(n = 89), and 16.84 ± 1.61 among widowed participants (n = 19). The difference was not 

statistically significant (p = 0.225). 

In the present study, according to working status, the mean ACE-III Memory score was 

17.40 ± 1.70 among unemployed participants (n = 20), 20.64 ± 1.15 among employed 

participants (n = 38), 21.73 ± 1.58 among self-employed participants (n = 13), and 15.56 ± 

1.01 among homemakers (n = 39). The difference was statistically significant (p < 0.001). 

In the present study, according to educational status, the mean ACE-III Memory score was 

17.95 ± 2.42 among participants with primary education (n = 50), 19.87 ± 2.47 among 

those with secondary education (n = 36), 21.00 ± 2.00 among graduates (n = 15), and 17.74 
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± 1.82 among uneducated participants (n = 9). The difference was statistically significant 

(p < 0.001). 

In the present study, according to socioeconomic class, the mean ACE-III Memory score 

was 18.09 ± 1.93 in the Upper Lower (IV) class (n = 44), 20.53 ± 1.72 in the Lower Middle 

(III) class (n = 36), 15.88 ± 1.58 in the Lower (V) class (n = 17), 21.42 ± 1.08 in the Upper 

Middle (II) class (n = 12), and 17.00 ± nan in the Upper (I) class (n = 1). The difference 

was statistically significant (p < 0.001). 

In the present study, according to address, the mean ACE-III Memory score was 19.56 ± 

2.31 among urban participants (n = 79) and 17.23 ± 2.12 among rural participants (n = 31). 

The difference was not statistically significant (p = 0.856). 
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Table 9: Socio-demographic wise Comparison of ACE-III Fluency Score 

Socio-demographic N 
Fluency Score (Mean ± 

SD) 
p-value 

Gender    

Male 59 10.59 ± 2.09 
0.001* 

Female 51 9.14 ± 1.72 

Age Group    

≥60 years 19 9.16 ± 2.24 

0.0014 

  
50-59 years 63 9.63 ± 2.08 

<50 years 28 11.07 ± 1.33 

Marital Status    

Divorced 2 8.50 ± 2.12 

0.162 Married 89 10.18 ± 2.07 

Widowed 19 8.00 ± 1.37 

Working Status    

Unemployed 20 8.66 ± 1.27 

<0.001 

  

Employed 38 11.28 ± 1.21 

Self-employed 13 12.53 ± 0.64 

Homemaker 39 7.11 ± 0.78 

Education    

Primary 50 8.90 ± 2.05 

<0.001 

  

Secondary 36 10.63 ± 1.81 

Graduate 15 12.15 ± 1.28 

Uneducated 9 9.00 ± 1.64 

Socioeconomic Class    

Upper Lower (IV) 44 9.11 ± 1.53 <0.001 
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Lower Middle (III) 36 11.08 ± 1.54  

 

 

  

Lower (V) 17 7.65 ± 1.27 

Upper Middle (II) 12 12.42 ± 0.79 

Upper (I) 1 12.00 ± nan 

Address    

Urban 79 10.42 ± 1.95 
<0.001* 

Rural 31 8.65 ± 1.76 

*Independent t-test p-value 

Graph 9 A: Gender-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 9 B: Age Group-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 9 C: Marital Status-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 9 D: Working Status-wise Comparison of Total ACE-III Score (Mean ± SD) 

3  

Graph 9 E: Education-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 9 F: Socioeconomic Class-wise Comparison of Total ACE-III Score (Mean ± 

SD) 

 

Graph 9 G: Address-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

the present study, the mean ACE-III Fluency score among males (n = 59) was 10.59 ± 2.09, 

whereas among females (n = 51) it was 9.14 ± 1.72. The difference was statistically 

significant (p = 0.001). 

In the present study, according to age group, the mean ACE-III Fluency score was 9.16 ± 

2.24 among participants aged ≥60 years (n = 19), 9.63 ± 2.08 among those aged 50–59 
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years (n = 63), and 11.07 ± 1.33 among those aged <50 years (n = 28). The difference was 

statistically significant (p = 0.0014). 

In the present study, according to marital status, the mean ACE-III Fluency score was 8.50 

± 2.12 among divorced participants (n = 2), 10.18 ± 2.07 among married participants (n = 

89), and 8.00 ± 1.37 among widowed participants (n = 19). The difference was not 

statistically significant (p = 0.162). 

In the present study, according to working status, the mean ACE-III Fluency score was 

8.66 ± 1.27 among unemployed participants (n = 20), 11.28 ± 1.21 among employed 

participants (n = 38), 12.53 ± 0.64 among self-employed participants (n = 13), and 7.11 ± 

0.78 among homemakers (n = 39). The difference was statistically significant (p < 0.001). 

In the present study, according to educational status, the mean ACE-III Fluency score was 

8.90 ± 2.05 among participants with primary education (n = 50), 10.63 ± 1.81 among those 

with secondary education (n = 36), 12.15 ± 1.28 among graduates (n = 15), and 9.00 ± 1.64 

among uneducated participants (n = 9). The difference was statistically significant (p < 

0.001). 

In the present study, according to socioeconomic class, the mean ACE-III Fluency score 

was 9.11 ± 1.53 in the Upper Lower (IV) class (n = 44), 11.08 ± 1.54 in the Lower Middle 

(III) class (n = 36), 7.65 ± 1.27 in the Lower (V) class (n = 17), 12.42 ± 0.79 in the Upper 

Middle (II) class (n = 12), and 12.00 ± nan in the Upper (I) class (n = 1). The difference 

was statistically significant (p < 0.001). 

In the present study, according to address, the mean ACE-III Fluency score was 10.42 ± 

1.95 among urban participants (n = 79) and 8.65 ± 1.76 among rural participants (n = 31). 

The difference was statistically significant (p < 0.001). 
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Table 10: Socio-demographic wise Comparison of ACE-III Language Score 

Socio-demographic N 
Language Score (Mean ± 

SD) 
p-value 

Gender    

Male 59 23.59 ± 2.00 
0.755 

Female 51 22.53 ± 1.68 

Age Group    

≥60 years 19 22.26 ± 2.21 
0.003 

  
50-59 years 63 22.79 ± 1.76 

<50 years 28 24.36 ± 1.50 

Marital Status    

Divorced 2 23.00 ± 1.41 

0.22 Married 89 23.41 ± 1.82 

Widowed 19 21.63 ± 1.46 

Working Status    

Unemployed 20 21.98 ± 1.06 

0.856 

  

Employed 38 24.42 ± 1.11 

Self-employed 13 25.00 ± 2.30 

Homemaker 39 20.89 ± 1.05 

Education    

Primary 50 22.05 ± 1.70 

<0.001 

  

Secondary 36 23.71 ± 1.81 

Graduate 15 25.23 ± 1.17 

Uneducated 9 22.33 ± 1.56 

Socioeconomic Class    

Upper Lower (IV) 44 22.45 ± 1.30 <0.001 

 

 

 

  

Lower Middle (III) 36 24.31 ± 1.55 

Lower (V) 17 21.24 ± 1.20 

Upper Middle (II) 12 25.00 ± 1.13 

Upper (I) 1 17.00 ± nan 

Address    

Urban 79 23.62 ± 1.80 
0.7267 

Rural 31 21.77 ± 1.59 

*Independent t-test p-value 
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Graph 10 A: Gender-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 10 B Age Group-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 10 C: Marital Status-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 10 D: Working Status-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 10 E: Education-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 10 F: Socioeconomic Class-wise Comparison of Total ACE-III Score (Mean ± 

SD) 
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Graph 10 G: Address-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

In the present study, the mean ACE-III Language score among males (n = 59) was 23.59 ± 

2.00, whereas among females (n = 51) it was 22.53 ± 1.68. The difference was not 

statistically significant (p = 0.755). 

In the present study, according to age group, the mean ACE-III Language score was 22.26 

± 2.21 among participants aged ≥60 years (n = 19), 22.79 ± 1.76 among those aged 50–59 

years (n = 63), and 24.36 ± 1.50 among those aged <50 years (n = 28). The difference was 

statistically significant (p = 0.003). 

In the present study, according to marital status, the mean ACE-III Language score was 

23.00 ± 1.41 among divorced participants (n = 2), 23.41 ± 1.82 among married participants 

(n = 89), and 21.63 ± 1.46 among widowed participants (n = 19). The difference was not 

statistically significant (p = 0.22). 

In the present study, according to working status, the mean ACE-III Language score was 

21.98 ± 1.06 among unemployed participants (n = 20), 24.42 ± 1.11 among employed 

participants (n = 38), 25.00 ± 2.30 among self-employed participants (n = 13), and 20.89 ± 

1.05 among homemakers (n = 39). The difference was not statistically significant (p = 

0.856). 

In the present study, according to educational status, the mean ACE-III Language score 

was 22.05 ± 1.70 among participants with primary education (n = 50), 23.71 ± 1.81 among 

those with secondary education (n = 36), 25.23 ± 1.17 among graduates (n = 15), and 22.33 
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± 1.56 among uneducated participants (n = 9). The difference was statistically significant 

(p < 0.001). 

In the present study, according to socioeconomic class, the mean ACE-III Language score 

was 22.45 ± 1.30 in the Upper Lower (IV) class (n = 44), 24.31 ± 1.55 in the Lower Middle 

(III) class (n = 36), 21.24 ± 1.20 in the Lower (V) class (n = 17), 25.00 ± 1.13 in the Upper 

Middle (II) class (n = 12), and 17.00 ± nan in the Upper (I) class (n = 1). The difference 

was statistically significant (p < 0.001). 

In the present study, according to address, the mean ACE-III Language score was 23.62 ± 

1.80 among urban participants (n = 79) and 21.77 ± 1.59 among rural participants (n = 31). 

The difference was not statistically significant (p = 0.7267). 
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Table 11: Socio-demographic wise Comparison of ACE-III Visuospatial Score 

Socio-demographic N 
Visuospatial Score 

(Mean ± SD) 
p-value 

Gender    

Male 59 13.07 ± 2.20 
0.611 

Female 51 12.00 ± 1.94 

Age Group    

≥60 years 19 12.21 ± 2.35 

0.003  50-59 years 63 12.08 ± 2.09 

<50 years 28 13.93 ± 1.51 

Marital Status    

Divorced 2 13.00 ± 1.41 

0.19 Married 89 13.09 ± 2.08 

Widowed 19 10.37 ± 1.67 

Working Status    

Unemployed 20 11.46 ± 1.46 

<0.001 

  

Employed 38 13.86 ± 1.17 

Self-employed 13 15.07 ± 1.75 

Homemaker 39 9.44 ± 0.53 

Education    

Primary 50 11.55 ± 2.28 

<0.001 

  

Secondary 36 13.08 ± 1.92 

Graduate 15 14.85 ± 1.07 

Uneducated 9 11.85 ± 1.87 

Socioeconomic Class    

Upper Lower (IV) 44 12.05 ± 1.61 

<0.001  

Lower Middle (III) 36 13.86 ± 1.64 

Lower (V) 17 9.88 ± 0.99 

Upper Middle (II) 12 14.75 ± 1.14 

Upper (I) 1 9.00 ± nan 

Address    

Urban 79 13.11 ± 2.08 
0.954 

Rural 31 11.19 ± 1.66 

*Independent t-test p-value 
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Graph 11 A: Gender-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 11 B: Age Group-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 11 C: Marital Status-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 11 D: Working Status-wise Comparison of Total ACE-III Score (Mean ± SD) 
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Graph 11 E: Education-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

Graph 11 F: Socioeconomic Class-wise Comparison of Total ACE-III Score (Mean ± 

SD) 
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Graph 11 G: Address-wise Comparison of Total ACE-III Score (Mean ± SD) 

 

In the present study, the mean ACE-III Visuospatial score among males (n = 59) was 13.07 

± 2.20, whereas among females (n = 51) it was 12.00 ± 1.94. The difference was not 

statistically significant (p = 0.611). 

In the present study, according to age group, the mean ACE-III Visuospatial score was 

12.21 ± 2.35 among participants aged ≥60 years (n = 19), 12.08 ± 2.09 among those aged 

50–59 years (n = 63), and 13.93 ± 1.51 among those aged <50 years (n = 28). The difference 

was statistically significant (p = 0.003). 

In the present study, according to marital status, the mean ACE-III Visuospatial score was 

13.00 ± 1.41 among divorced participants (n = 2), 13.09 ± 2.08 among married participants 

(n = 89), and 10.37 ± 1.67 among widowed participants (n = 19). The difference was not 

statistically significant (p = 0.19). 

In the present study, according to working status, the mean ACE-III Visuospatial score was 

11.46 ± 1.46 among unemployed participants (n = 20), 13.86 ± 1.17 among employed 

participants (n = 38), 15.07 ± 1.75 among self-employed participants (n = 13), and 9.44 ± 

0.53 among homemakers (n = 39). The difference was statistically significant (p < 0.001). 

In the present study, according to educational status, the mean ACE-III Visuospatial score 

was 11.55 ± 2.28 among participants with primary education (n = 50), 13.08 ± 1.92 among 

those with secondary education (n = 36), 14.85 ± 1.07 among graduates (n = 15), and 11.85 

± 1.87 among uneducated participants (n = 9). The difference was statistically significant 

(p < 0.001). 
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In the present study, according to socioeconomic class, the mean ACE-III Visuospatial 

score was 12.05 ± 1.61 in the Upper Lower (IV) class (n = 44), 13.86 ± 1.64 in the Lower 

Middle (III) class (n = 36), 9.88 ± 0.99 in the Lower (V) class (n = 17), 14.75 ± 1.14 in the 

Upper Middle (II) class (n = 12), and 9.00 ± nan in the Upper (I) class (n = 1). The 

difference was statistically significant (p < 0.001). 

In the present study, according to address, the mean ACE-III Visuospatial score was 13.11 

± 2.08 among urban participants (n = 79) and 11.19 ± 1.66 among rural participants (n = 

31). The difference was not statistically significant (p = 0.954). 
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DISCUSSION 

Type 2 Diabetes Mellitus is increasingly recognized as an important risk factor for 

cognitive impairment, affecting multiple cognitive domains including attention, memory, 

language, fluency and visuospatial abilities. Cognitive dysfunction in diabetic patients can 

adversely influence self-care practices, treatment adherence, glycemic control and overall 

quality of life. Sociodemographic characteristics such as age, gender, educational status, 

occupation, socioeconomic status and place of residence may further modify cognitive 

performance and contribute to variations in the severity of cognitive deficits among 

individuals with Type 2 Diabetes Mellitus. 

The present study was undertaken to assess the correlation between cognitive deficit and 

sociodemographic factors in patients with Type 2 Diabetes Mellitus attending a tertiary 

care hospital. Specifically, the study aimed to evaluate the association of sociodemographic 

variables with overall cognitive performance as measured by the ACE-III score and with 

individual cognitive domains including attention, memory, language and visuospatial 

abilities. The findings of the present study are discussed in relation to previously published 

literature to determine the influence of sociodemographic characteristics on cognitive 

function among patients with Type 2 Diabetes Mellitus. 

Age distribution in the study population 

In the present study, the mean age of patients with Type 2 Diabetes Mellitus was 

53.33 ± 5.9 years, with a median age of 52 years. The minimum age was 29 years and the 

maximum age was 65 years, with a 95% confidence interval ranging from 52.2 to 54.4 

years. This indicates that the study population predominantly belonged to the middle-aged 

to early elderly age group, which is clinically relevant because both Type 2 Diabetes 

Mellitus and cognitive impairment are known to increase with advancing age. The age 
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profile of the present study was comparable to Albai et al. (2019), who studied 207 patients 

with Type 2 Diabetes Mellitus and reported an age range of 33–81 years with a mean age 

of 57.49 ± 11.37 years (9). Their study further showed that patients with mild cognitive 

impairment had a higher mean age of 63 years compared with 52 years among those 

without mild cognitive impairment, suggesting that increasing age has an important 

relationship with cognitive decline in diabetic patients. Similarly, Shuba and Karan (2012) 

assessed cognitive status among diabetic and non-diabetic individuals above 50 years of 

age and found that diabetic patients had significantly lower MMSE and 3MS scores, with 

cognitive impairment observed in 63.33% by MMSE and 70% by 3MS (84). The present 

study, with a mean age of 53.33 years, falls within a comparable age range where cognitive 

screening becomes clinically meaningful. Srikantha et al. (2024), in a large study among 

adults aged 60 years and above from India and China, evaluated Type 2 Diabetes Mellitus 

and cognitive function using Harmonized Cognitive Assessment Protocol data (70). 

Although their study focused on an older age group than the present study, it supports the 

relevance of assessing cognition in diabetic populations, particularly as age advances. 

Mirkovic et al. (2024) studied 3,743 older adults in Serbia and reported a median age of 72 

years, showing that sociodemographic and health factors significantly influence cognitive 

performance in older adults (11). Compared with their older cohort, the present study 

included relatively younger diabetic patients, which may help in identifying early cognitive 

deficits before severe age-related decline develops. 

Family Income in the Study Population 

In the present study, the mean family income was ₹30,137.27 ± 10,739.1, with a 

median income of ₹28,000. The family income ranged from ₹15,000 to ₹60,000, and the 

95% confidence interval was ₹28,107.9 to ₹32,166.7. These findings indicate that a 

substantial proportion of the study population belonged to lower and middle-income 
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groups. Socioeconomic circumstances are important determinants of health outcomes in 

Type 2 Diabetes Mellitus and may influence cognitive performance through factors such 

as access to healthcare, educational opportunities, treatment adherence, health literacy, 

nutrition, and disease self-management. Srikantha et al. (2024) evaluated the relationship 

between Type 2 Diabetes Mellitus and cognitive function among older adults in India and 

China and reported poorer cognitive performance among diabetic individuals compared to 

non-diabetic counterparts (70). The authors highlighted the influence of socioeconomic 

and educational disparities on cognitive outcomes, supporting the importance of evaluating 

economic background in diabetic populations. Albai et al. (2019) studied patients with 

Type 2 Diabetes Mellitus and mild cognitive impairment and demonstrated that 

demographic and clinical factors significantly influenced cognitive status (9). Their 

findings suggested that vulnerable population groups with adverse social characteristics 

had a greater likelihood of cognitive decline, which is consistent with the rationale for 

assessing family income in the present study. Świątoniowska-Lonc et al. (2021) reported 

that cognitive impairment in patients with Type 2 Diabetes Mellitus adversely affected 

treatment adherence and self-care activities (10). The authors emphasized that social and 

educational circumstances may further compound these difficulties, highlighting the 

importance of socioeconomic assessment. Verma et al. (2021) observed that cognitive 

impairment among patients with Type 2 Diabetes Mellitus negatively affected activities of 

daily living and diabetes management (87). The study suggested that socioeconomic 

disadvantages could contribute to poorer disease outcomes through reduced healthcare 

utilization and limited access to diabetes education. Aderinto et al. (2023) reviewed 

evidence linking diabetes and cognitive impairment and noted that social determinants, 

including economic resources and educational attainment, may influence the development 

and progression of cognitive deficits in diabetic individuals (89). These findings support 
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the inclusion of family income as an important sociodemographic variable in the present 

study. Thus, the relatively modest family income observed in the present study highlights 

the potential influence of socioeconomic circumstances on cognitive health among patients 

with Type 2 Diabetes Mellitus and justifies the assessment of income-related disparities in 

cognitive functioning. 

Sociodemographic characteristics of the study population 

In the present study, males constituted 53.64% and females 46.36%, showing a 

slight male predominance. Most participants were Hindus (67.27%), followed by Muslims 

(25.45%), Christians (5.45%) and Buddhists (1.82%). Urban participants were 71.82%, 

while rural participants were 28.18%. Regarding working status, homemakers formed 

35.45%, employed individuals 34.55%, self-employed individuals 11.82% and 

unemployed individuals 18.18%. Most participants were married (80.91%), followed by 

widowed (17.27%) and divorced (1.82%). Joint family type was seen in 59.09%, while 

40.91% belonged to nuclear families. In relation to education, primary education was most 

common (45.45%), followed by secondary education (32.73%), graduation (13.64%) and 

no formal education (8.18%). Most participants belonged to upper lower class (40.00%) 

and lower middle class (32.73%). 

Albai et al. (2019) studied patients with Type 2 Diabetes Mellitus and mild cognitive 

impairment and emphasized that demographic characteristics were important in evaluating 

cognitive decline among diabetic patients (9). This is comparable to the present study, 

where gender, education, marital status and socioeconomic background were assessed as 

key sociodemographic variables. 

Mirkovic et al. (2024) evaluated the influence of sociodemographic and health-related 

factors on cognitive performance and reported that variables such as age, sex, education 

and socioeconomic conditions affected cognitive outcomes (11). This supports the present 
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study, where detailed sociodemographic profiling was performed before assessing 

cognitive deficit. 

Srikantha et al. (2024) assessed Type 2 Diabetes Mellitus and cognitive function in India 

and China and considered demographic factors such as sex, education, marital status and 

residence (70). Their findings are comparable to the present study, where domicile, 

education and marital status were included as important background variables. 

Shuba and Karan (2012) assessed cognitive status among diabetic individuals and 

considered demographic and clinical factors while interpreting cognitive impairment (84). 

Similarly, the present study included sociodemographic characteristics to understand their 

relationship with cognitive deficit. 

Verma et al. (2021) studied cognitive impairment among patients with Type 2 Diabetes 

Mellitus and its effect on daily living, highlighting the relevance of patient-related 

background factors (87). Aderinto et al. (2023) also emphasized that demographic and 

social determinants contribute to cognitive impairment in diabetes (89). 

Thus, the sociodemographic profile in the present study provides an appropriate 

background for evaluating cognitive deficit among patients with Type 2 Diabetes Mellitus. 

Duration of Type 2 Diabetes Mellitus 

In the present study, the mean duration of Type 2 Diabetes Mellitus was 8.47 ± 2.56 

years, with a median duration of 8 years. The duration ranged from 5 to 15 years, and the 

95% confidence interval was 8.0–9.0 years. This indicates that the study population 

predominantly consisted of patients with established Type 2 Diabetes Mellitus, making 

them appropriate for the assessment of cognitive deficits associated with chronic diabetes. 

Albai et al. (2019) studied 207 patients with Type 2 Diabetes Mellitus and reported mild 

cognitive impairment in 42.03% of participants (9). The authors evaluated clinical and 

demographic variables while assessing cognitive decline among diabetic patients. Similar 
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to the present study, their work focused on identifying factors associated with cognitive 

dysfunction in patients with established diabetes. Shuba and Karan (2012) assessed 

cognitive status among diabetic patients using the Mini-Mental State Examination 

(MMSE) and Modified Mini-Mental State Examination (3MS) (84). They reported 

cognitive impairment in 63.33% of diabetic patients by MMSE and 70% by 3MS. The 

study evaluated duration of diabetes as one of the variables associated with cognitive status, 

making it directly comparable to the present study. Verma et al. (2021) evaluated cognitive 

impairment among patients with Type 2 Diabetes Mellitus and demonstrated that cognitive 

dysfunction adversely affected daily living activities and diabetes management (87). Their 

study similarly focused on cognitive outcomes among diabetic patients and supports the 

importance of evaluating disease-related characteristics in cognitive assessment. Srikantha 

et al. (2024) examined the association between Type 2 Diabetes Mellitus and cognitive 

function among adults in India and China and reported poorer cognitive performance 

among diabetic individuals (70). Their findings support the assessment of diabetes-related 

characteristics while evaluating cognition. Aderinto et al. (2023) reviewed evidence on 

diabetes and cognitive impairment and highlighted the substantial burden of cognitive 

dysfunction among diabetic patients (89). Their findings further support the clinical 

importance of cognitive assessment in individuals with long-standing diabetes. Thus, the 

mean diabetes duration of 8.47 years observed in the present study represents a population 

with established Type 2 Diabetes Mellitus in whom evaluation of cognitive deficits is 

particularly relevant. 

ACE-III Cognitive Scores in the Study Population 

In the present study, the mean ACE-III attention score was 13.85 ± 2.06, memory 

score was 18.90 ± 2.49, fluency score was 9.92 ± 2.05, language score was 23.10 ± 1.92 

and visuospatial score was 12.57 ± 2.14. The mean total ACE-III score was 78.34 ± 9.78. 
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These findings indicate impairment across multiple cognitive domains among patients with 

Type 2 Diabetes Mellitus, suggesting that diabetes may adversely affect several aspects of 

cognition including attention, memory, language, verbal fluency and visuospatial abilities. 

Albai et al. (2019) evaluated 207 patients with Type 2 Diabetes Mellitus and reported mild 

cognitive impairment in 42.03% of participants (9). The authors demonstrated that 

cognitive dysfunction was common among diabetic patients and identified several factors 

associated with progression to dementia. These findings are comparable to the present 

study, where reduced ACE-III scores were observed across multiple cognitive domains. 

Shuba and Karan (2012) assessed cognitive status among diabetic individuals using the 

Mini-Mental State Examination (MMSE) and Modified Mini-Mental State Examination 

(3MS) (84). They reported cognitive impairment in 63.33% of diabetic patients by MMSE 

and 70% by 3MS, demonstrating a high burden of cognitive dysfunction among individuals 

with diabetes. These findings support the reduced cognitive performance observed in the 

present study. Verma et al. (2021) investigated cognitive impairment among patients with 

Type 2 Diabetes Mellitus and reported that cognitive dysfunction significantly affected 

activities of daily living and diabetes self-management (87). Similar to the present study, 

their findings highlight the clinical significance of identifying cognitive deficits among 

diabetic patients. Srikantha et al. (2024) evaluated the association between Type 2 Diabetes 

Mellitus and cognitive performance among adults from India and China and demonstrated 

poorer cognitive outcomes among diabetic individuals (70). Their findings further support 

the presence of cognitive dysfunction in patients with diabetes, consistent with the reduced 

ACE-III scores observed in the present study. Aderinto et al. (2023) reviewed evidence 

regarding diabetes and cognitive impairment and highlighted the substantial burden of 

cognitive dysfunction among diabetic patients (89). The authors emphasized the 

importance of early identification and monitoring of cognitive deficits. Similarly, the mean 
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total ACE-III scores of 78.34 ± 9.78 observed in the present study underscores the 

importance of routine cognitive assessment among patients with Type 2 Diabetes Mellitus. 

Thus, the findings of the present study are consistent with previous evidence demonstrating 

that cognitive impairment is a common and clinically important complication among 

patients with Type 2 Diabetes Mellitus. 

Sociodemographic-wise Comparison of Total ACE-III Score 

In the present study, total ACE-III score demonstrated significant associations with 

gender, age group, educational status, working status and socioeconomic class. Male 

participants had significantly higher mean ACE-III scores than females (81.4 ± 10.3 vs 

74.8 ± 7.9; p=0.0002). Cognitive performance decreased significantly with increasing age, 

with participants aged <50 years demonstrating the highest scores (85.0 ± 7.2), followed 

by those aged 50–59 years (76.5 ± 8.9) and ≥60 years (74.6 ± 11.4) (p<0.001). Educational 

status showed a strong positive relationship with cognition, as graduates had the highest 

ACE-III scores (90.5 ± 7.7), whereas uneducated participants had the lowest scores (64.2 

± 2.2) (p<0.001). Similarly, participants belonging to higher socioeconomic classes 

demonstrated better cognitive performance than those from lower socioeconomic classes 

(p<0.001). Working status also showed a significant association with cognition, with self-

employed participants having the highest scores (89.5 ± 6.2) and homemakers having 

comparatively lower scores (73.7 ± 6.9) (p<0.001). However, marital status and domicile 

did not show statistically significant associations with total ACE-III scores. 

Albai et al. (2019) evaluated 207 patients with Type 2 Diabetes Mellitus and reported mild 

cognitive impairment in 42.03% of participants (9). The study demonstrated that 

demographic and clinical factors were associated with cognitive decline and progression 

to dementia. The authors observed that patients with cognitive impairment were generally 

older, supporting the present finding of significantly lower cognitive scores among older 
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age groups. Srikantha et al. (2024) investigated the relationship between Type 2 Diabetes 

Mellitus and cognitive function among adults from India and China and reported poorer 

cognitive performance among diabetic individuals (70). The study further highlighted the 

influence of educational attainment and demographic characteristics on cognitive 

outcomes. These findings are comparable to the present study, where educational status 

showed one of the strongest associations with total ACE-III score, with graduates 

demonstrating substantially better cognitive performance than uneducated participants. 

Shuba and Karan (2012) assessed cognitive status among diabetic patients using MMSE 

and 3MS and reported cognitive impairment in 63.33% and 70% of diabetic patients, 

respectively (84). The authors evaluated demographic variables while interpreting 

cognitive performance and demonstrated that cognitive dysfunction was common among 

individuals with diabetes. These observations are consistent with the present study, where 

significant differences in total cognitive scores were observed across age, gender and 

educational groups. Verma et al. (2021) studied cognitive impairment among patients with 

Type 2 Diabetes Mellitus and demonstrated that impaired cognition adversely affected 

daily functioning and diabetes self-management (87). Their findings support the clinical 

significance of the reduced cognitive scores observed among socioeconomically 

disadvantaged and less educated participants in the present study. Thus, the present study 

demonstrates that age, gender, education, occupation and socioeconomic status are 

important determinants of overall cognitive performance among patients with Type 2 

Diabetes Mellitus, while marital status and domicile appear to have a lesser influence on 

global cognitive function. 

Sociodemographic-wise Comparison of ACE-III Attention Score 

In the present study, ACE-III attention score showed significant associations with 

gender, age group, working status, educational status and socioeconomic class. Male 
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participants had significantly higher attention scores than females (14.58 ± 2.14 vs 13.00 

± 1.61; p<0.001). Attention performance declined significantly with increasing age, with 

participants aged <50 years having the highest score (15.11 ± 1.62), followed by those aged 

50–59 years (13.48 ± 1.91) and ≥60 years (13.21 ± 2.44) (p=0.0005). Educational status 

showed a strong positive association, with graduates having the highest attention scores 

(16.20 ± 2.14) and uneducated participants having the lowest scores (11.22 ± 0.67) 

(p<0.001). Similarly, higher socioeconomic class and favourable working status were 

associated with significantly better attention scores. Marital status and domicile were not 

significantly associated with attention performance. 

Albai et al. (2019) evaluated 207 patients with Type 2 Diabetes Mellitus and reported mild 

cognitive impairment in 42.03% of participants (9). The study demonstrated that 

demographic and clinical characteristics significantly influenced cognitive performance 

among diabetic patients. These findings are comparable to the present study, where 

significant differences in attention scores were observed across age and sociodemographic 

groups. Srikantha et al. (2024) investigated cognitive function among adults with Type 2 

Diabetes Mellitus in India and China and reported poorer cognitive performance among 

diabetic individuals (70). The authors further observed that demographic and educational 

characteristics contributed to variations in cognitive outcomes. This is comparable to the 

present study, where education showed a strong positive association with attention 

performance. Shuba and Karan (2012) assessed cognitive status among diabetic patients 

using MMSE and 3MS and reported cognitive impairment in 63.33% and 70% of diabetic 

patients, respectively (84). The authors evaluated demographic variables while interpreting 

cognitive performance and demonstrated that cognitive dysfunction was common among 

diabetic individuals. These findings are consistent with the significant sociodemographic 

differences in attention scores observed in the present study. Verma et al. (2021) evaluated 
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cognitive impairment among patients with Type 2 Diabetes Mellitus and reported that 

cognitive dysfunction adversely affected daily functioning and self-management (87). 

Similar to the present study, the authors emphasized the importance of identifying 

cognitive deficits in diabetic patients and understanding factors associated with impaired 

cognitive performance. Thus, the present study demonstrates that attention-related 

cognitive performance among patients with Type 2 Diabetes Mellitus is significantly 

influenced by age, gender, educational attainment, occupation and socioeconomic status, 

highlighting the importance of considering these factors during cognitive assessment. 

Sociodemographic-wise Comparison of ACE-III Memory Score 

In the present study, ACE-III memory score demonstrated significant associations 

with gender, age group, working status, educational status and socioeconomic class. Male 

participants had significantly higher memory scores than females (19.58 ± 2.69 vs 18.12 ± 

1.99; p=0.0015). Memory performance declined significantly with increasing age, with 

participants aged <50 years having the highest mean score (20.57 ± 1.79), followed by 

those aged 50–59 years (18.51 ± 2.31) and ≥60 years (17.74 ± 2.81) (p=0.0005). 

Educational attainment showed a strong positive association with memory performance, 

with graduates demonstrating the highest scores (21.00 ± 2.00), whereas uneducated 

participants had comparatively lower scores (17.74 ± 1.82) (p<0.001). Working status and 

socioeconomic class were also significantly associated with memory scores (p<0.001). 

However, marital status and domicile did not show statistically significant associations. 

Albai et al. (2019) evaluated 207 patients with Type 2 Diabetes Mellitus and reported mild 

cognitive impairment in 42.03% of participants (9). The authors demonstrated that 

demographic and clinical characteristics significantly influenced cognitive outcomes 

among diabetic patients. These findings are comparable to the present study, where 

memory performance varied significantly across age and sociodemographic groups. 
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Srikantha et al. (2024) investigated cognitive function among adults with Type 2 Diabetes 

Mellitus in India and China and reported poorer cognitive performance among diabetic 

individuals (70). The study further demonstrated that educational attainment and 

demographic characteristics contributed significantly to cognitive variability. These 

observations are consistent with the present finding that memory scores were significantly 

higher among educated participants. Shuba and Karan (2012) assessed cognitive status 

among diabetic patients using MMSE and 3MS and reported cognitive impairment in 

63.33% and 70% of diabetic patients, respectively (84). Their findings confirmed a high 

burden of cognitive dysfunction among diabetic individuals and highlighted the importance 

of demographic factors while interpreting cognitive performance, comparable to the 

present study. Verma et al. (2021) evaluated cognitive impairment among patients with 

Type 2 Diabetes Mellitus and reported that impaired cognition adversely affected daily 

functioning and diabetes self-management (87). Their findings support the clinical 

significance of the cognitive deficits observed in the present study and emphasize the 

importance of early identification of cognitive impairment in diabetic patients. Thus, the 

present study demonstrates that memory-related cognitive performance among patients 

with Type 2 Diabetes Mellitus is significantly influenced by age, gender, educational 

attainment, occupation and socioeconomic status, highlighting the importance of 

considering these factors during cognitive evaluation. 

Sociodemographic-wise Comparison of ACE-III Fluency Score 

In the present study, ACE-III fluency score demonstrated significant associations 

with gender, age group, working status, educational status, socioeconomic class and 

domicile. Male participants had significantly higher fluency scores than females (10.59 ± 

2.09 vs 9.14 ± 1.72; p=0.001). Fluency performance declined significantly with increasing 

age, with participants aged <50 years demonstrating the highest mean score (11.07 ± 1.33), 
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followed by those aged 50–59 years (9.63 ± 2.08) and ≥60 years (9.16 ± 2.24) (p=0.0014). 

Educational attainment showed a strong positive association with fluency performance, 

with graduates having the highest mean score (12.15 ± 1.28), whereas participants with 

lower educational attainment demonstrated lower scores (p<0.001). Working status, 

socioeconomic class and domicile were also significantly associated with fluency scores, 

whereas marital status was not significantly associated. Albai et al. (2019) evaluated 207 

patients with Type 2 Diabetes Mellitus and reported mild cognitive impairment in 42.03% 

of participants (9). The authors demonstrated that demographic and clinical characteristics 

were associated with cognitive impairment and progression to dementia. These findings 

are comparable to the present study, where significant differences in fluency-related 

cognitive performance were observed across age and sociodemographic groups. Srikantha 

et al. (2024) investigated cognitive function among adults with Type 2 Diabetes Mellitus 

in India and China and reported poorer cognitive performance among diabetic individuals 

(70). The study further demonstrated that educational attainment and demographic 

characteristics significantly influenced cognitive outcomes. These observations are 

comparable to the present study, where education, socioeconomic status and demographic 

factors showed significant associations with fluency scores. Shuba and Karan (2012) 

assessed cognitive status among diabetic patients using MMSE and 3MS and reported 

cognitive impairment in 63.33% and 70% of diabetic patients, respectively (84). The 

authors evaluated demographic variables while interpreting cognitive performance and 

demonstrated that cognitive dysfunction was common among diabetic individuals. These 

findings are consistent with the present study, where significant sociodemographic 

differences were observed in fluency-related cognitive performance. Thus, the present 

study demonstrates that fluency-related cognitive performance among patients with Type 

2 Diabetes Mellitus is significantly influenced by age, gender, educational attainment, 
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occupation, socioeconomic status and place of residence, highlighting the importance of 

sociodemographic determinants in cognitive evaluation. 

Sociodemographic-wise Comparison of ACE-III Language Score 

In the present study, ACE-III language score showed significant association with 

age group, educational status and socioeconomic class. Participants aged <50 years had the 

highest mean language score (24.36 ± 1.50), followed by those aged 50–59 years (22.79 ± 

1.76) and ≥60 years (22.26 ± 2.21), showing a significant decline with advancing age 

(p=0.003). Educational status was significantly associated with language performance, 

with graduates having the highest score (25.23 ± 1.17), followed by secondary educated 

participants (23.71 ± 1.81), uneducated participants (22.33 ± 1.56) and primary educated 

participants (22.05 ± 1.70) (p<0.001). Socioeconomic class also showed significant 

association with language score, with upper middle-class participants having higher scores 

than lower socioeconomic groups (p<0.001). Gender, marital status, working status and 

domicile were not statistically significant. Albai et al. (2019) evaluated 207 patients with 

Type 2 Diabetes Mellitus and reported mild cognitive impairment in 42.03% of participants 

(9). Their study demonstrated that demographic and clinical characteristics were associated 

with cognitive impairment among diabetic patients. These findings are comparable to the 

present study, where language-related cognitive performance differed significantly 

according to age, education and socioeconomic status. Srikantha et al. (2024) investigated 

cognitive function among adults with Type 2 Diabetes Mellitus in India and China and 

reported poorer cognitive performance among diabetic individuals (70). The study further 

showed that educational attainment and demographic factors influenced cognitive 

outcomes. This is comparable to the present study, where language scores were 

significantly higher among graduates and lower among participants with lower educational 

attainment. Shuba and Karan (2012) assessed cognitive status among diabetic patients 
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using MMSE and 3MS and reported cognitive impairment in 63.33% and 70% of diabetic 

patients, respectively (84). Their study evaluated demographic variables while interpreting 

cognitive performance, which is comparable to the present study where language scores 

varied significantly across age and educational groups. Thus, the present study 

demonstrates that language-related cognitive performance among patients with Type 2 

Diabetes Mellitus is significantly influenced by age, educational attainment and 

socioeconomic status, while gender, marital status, working status and domicile showed no 

significant association. 

Sociodemographic-wise Comparison of ACE-III Visuospatial Score 

In the present study, ACE-III visuospatial score demonstrated significant 

associations with age group, working status, educational status and socioeconomic class. 

Participants aged <50 years had the highest mean visuospatial score (13.93 ± 1.51), 

followed by those aged ≥60 years (12.21 ± 2.35) and 50–59 years (12.08 ± 2.09), indicating 

a significant decline in visuospatial performance with increasing age (p=0.003). Working 

status showed a significant association, with self-employed participants having the highest 

score (15.07 ± 1.75), followed by employed participants (13.86 ± 1.17), unemployed 

participants (11.46 ± 1.46) and homemakers (9.44 ± 0.53) (p<0.001). Educational 

attainment was also significantly associated with visuospatial performance, with graduates 

demonstrating the highest scores (14.85 ± 1.07), whereas primary educated participants 

had lower scores (11.55 ± 2.28) (p<0.001). Socioeconomic class was significantly 

associated with visuospatial score, with upper middle-class participants demonstrating 

better performance than lower socioeconomic groups (p<0.001). Gender, marital status and 

domicile did not show statistically significant associations. Albai et al. (2019) evaluated 

207 patients with Type 2 Diabetes Mellitus and reported mild cognitive impairment in 

42.03% of participants (9). The authors demonstrated that demographic and clinical 
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characteristics influenced cognitive impairment among diabetic patients. These findings 

are comparable to the present study, where significant differences in visuospatial cognitive 

performance were observed across age and sociodemographic groups. Srikantha et al. 

(2024) investigated cognitive function among adults with Type 2 Diabetes Mellitus in India 

and China and reported poorer cognitive performance among diabetic individuals (70). The 

study further demonstrated that educational attainment and demographic characteristics 

contributed significantly to cognitive variability. These observations are comparable to the 

present study, where education and socioeconomic status showed significant associations 

with visuospatial performance. Shuba and Karan (2012) assessed cognitive status among 

diabetic patients using MMSE and 3MS and reported cognitive impairment in 63.33% and 

70% of diabetic patients, respectively (84). The authors evaluated demographic variables 

while interpreting cognitive performance and demonstrated that cognitive dysfunction was 

common among diabetic individuals. These findings are consistent with the present study, 

where visuospatial performance varied significantly according to age, education and 

socioeconomic characteristics. Thus, the present study demonstrates that visuospatial 

cognitive performance among patients with Type 2 Diabetes Mellitus is significantly 

influenced by age, education, occupation and socioeconomic status, highlighting the 

importance of sociodemographic determinants in cognitive assessment. 
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CONCLUSION 

The present study was conducted to assess the correlation between cognitive deficit 

and sociodemographic factors among patients with Type 2 Diabetes Mellitus attending a 

tertiary care hospital. The study population had a mean age of 53.33 ± 5.9 years, with a 

slight male predominance (53.64%). The mean duration of Type 2 Diabetes Mellitus was 

8.47 ± 2.56 years. Cognitive assessment using the Addenbrooke’s Cognitive Examination-

III (ACE-III) revealed a mean total ACE-III score of 78.34 ± 9.78, indicating the presence 

of varying degrees of cognitive impairment among the study participants. 

The study demonstrated significant associations between overall cognitive 

performance and several sociodemographic factors. Total ACE-III scores were 

significantly higher among males, younger individuals, participants with higher 

educational attainment, employed or self-employed individuals and those belonging to 

higher socioeconomic classes. In contrast, lower cognitive scores were observed among 

older participants, individuals with lower educational status, unemployed participants and 

those belonging to lower socioeconomic classes. Marital status and domicile did not show 

a statistically significant association with overall cognitive performance. 

Domain-wise analysis revealed that attention, memory, fluency and visuospatial 

scores were significantly influenced by age, education, occupation and socioeconomic 

status. Participants aged less than 50 years consistently demonstrated better cognitive 

performance across these domains compared to older age groups. Graduates and 

participants belonging to upper socioeconomic classes achieved significantly higher scores 

than those with lower educational attainment and socioeconomic status. These findings 

suggest that sociodemographic characteristics play an important role in determining 

cognitive performance among patients with Type 2 Diabetes Mellitus. 
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Language scores were significantly associated with age, educational status and 

socioeconomic class, whereas gender, marital status, working status and domicile were not 

significantly associated with language performance. Similarly, visuospatial performance 

was significantly associated with age, education, occupation and socioeconomic class but 

not with gender, marital status or domicile. These findings indicate that different cognitive 

domains may be affected differently by sociodemographic determinants. 

Overall, the present study concludes that cognitive deficits are common among 

patients with Type 2 Diabetes Mellitus and are significantly associated with important 

sociodemographic factors, particularly age, educational attainment, occupation and 

socioeconomic status. Routine cognitive assessment using comprehensive tools such as 

ACE-III may facilitate early identification of cognitive impairment in diabetic patients and 

help in planning targeted interventions aimed at improving diabetes self-management, 

treatment adherence and overall quality of life. 
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SUMMARY 

The present study titled “To Assess the Correlation Between Cognitive Deficit and 

Sociodemographic Factors in Patients with Type 2 Diabetes Mellitus at a Tertiary Care 

Hospital” was conducted among 110 patients with Type 2 Diabetes Mellitus. The study 

aimed to assess the relationship between cognitive function and various sociodemographic 

factors using the Addenbrooke’s Cognitive Examination-III (ACE-III). The mean age of 

the study population was 53.33 ± 5.9 years, and the mean duration of Type 2 Diabetes 

Mellitus was 8.47 ± 2.56 years. Males constituted 53.64% of the study population, while 

females accounted for 46.36%. Most participants were married (80.91%), resided in urban 

areas (71.82%), belonged to joint families (59.09%) and had primary or secondary 

education.  

The overall mean ACE-III score was 78.34 ± 9.78. Domain-wise analysis revealed 

mean scores of 13.85 ± 2.06 for attention, 18.90 ± 2.49 for memory, 9.92 ± 2.05 for fluency, 

23.10 ± 1.92 for language and 12.57 ± 2.14 for visuospatial ability. Analysis of total ACE-

III scores demonstrated significant associations with gender (p=0.0002), age group 

(p<0.001), educational status (p<0.001), working status (p<0.001) and socioeconomic 

class (p<0.001). Male participants, younger individuals, graduates, employed or self-

employed participants and those belonging to higher socioeconomic classes showed 

significantly better overall cognitive performance.  

Domain-specific analysis revealed that attention, memory, fluency and visuospatial 

scores were significantly associated with age, educational status, working status and 

socioeconomic class. Participants aged less than 50 years consistently demonstrated higher 

scores across these cognitive domains compared to older age groups. Graduates and 
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participants belonging to upper middle socioeconomic class had better cognitive 

performance than those with lower educational attainment and socioeconomic status. 

Language scores were significantly associated with age, education and socioeconomic 

class, whereas gender, marital status and domicile did not show significant associations 

with language performance.  

The findings of the present study indicate that cognitive deficits in patients with 

Type 2 Diabetes Mellitus are significantly influenced by sociodemographic determinants, 

particularly age, educational attainment, occupation and socioeconomic status. The study 

highlights the importance of routine cognitive screening in diabetic patients, especially 

among older individuals and those with lower educational and socioeconomic 

backgrounds, to facilitate early identification of cognitive impairment and improve overall 

disease management.  
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STRENGTHS OF THE STUDY 

1. The study specifically evaluated the correlation between cognitive deficit and 

sociodemographic factors in patients with Type 2 Diabetes Mellitus, an area of 

increasing clinical importance. 

2. Cognitive assessment was performed using the Addenbrooke’s Cognitive 

Examination-III (ACE-III), a comprehensive and validated tool that evaluates 

multiple cognitive domains including attention, memory, fluency, language and 

visuospatial abilities. 

3. The study assessed both overall cognitive function and domain-specific cognitive 

performance, allowing detailed evaluation of different aspects of cognition. 

4. Multiple sociodemographic variables including age, gender, education, occupation, 

marital status, socioeconomic status and domicile were analyzed, providing a 

holistic understanding of factors associated with cognitive performance. 

5. The study included patients with established Type 2 Diabetes Mellitus, thereby 

evaluating cognition in a clinically relevant population at risk for cognitive 

impairment. 

6. Standardized data collection methods were used for all participants, minimizing 

information bias. 

7. The study generated local data from a tertiary care hospital setting, contributing 

evidence from the Indian population where data regarding diabetes-related 

cognitive impairment remain limited. 

8. Statistical analysis was performed to identify significant associations between 

sociodemographic factors and cognitive domains, enhancing the scientific validity 

of the findings. 
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LIMITATIONS OF THE STUDY  

1. The cross-sectional study design limits the ability to establish causal relationships 

between sociodemographic factors and cognitive impairment.  

2. The study was conducted at a single tertiary care centre, which may limit the 

generalizability of the findings to the wider population.  

3. The sample size was relatively modest (N = 110), which may reduce the power to 

detect smaller associations.  

4. Cognitive function was assessed at a single point in time; therefore, progression of 

cognitive decline could not be evaluated.  

5. The study did not include a non-diabetic control group for direct comparison of 

cognitive performance.  

6. Potential confounding factors such as depression, anxiety, sleep disorders, physical 

activity levels and detailed nutritional status were not evaluated.  

7. Neuroimaging and advanced neuropsychological assessments were not performed 

to further characterize the underlying causes of cognitive impairment. 

8. Hospital-based recruitment may introduce selection bias, as patients attending 

tertiary care centres may not be representative of all individuals with Type 2 

Diabetes Mellitus.  

9. Information regarding some sociodemographic variables was based on participant 

self-report and may be subject to recall bias.  

10. Long-term follow-up was not undertaken; therefore, the impact of cognitive 

impairment on future clinical outcomes and disease progression could not be 

assessed. 
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FUTURE DIRECTIONS 

 

The findings of the present study open several important avenues for future research 

in the area of cognitive deficit and sociodemographic determinants in Type 2 Diabetes 

Mellitus: 

1. Longitudinal cohort studies with regular follow-up (at 1, 2, and 5 years) are needed to 

track the trajectory of cognitive decline in T2DM patients across different 

sociodemographic subgroups. This would help identify which sociodemographic 

factors accelerate or protect against cognitive progression over time. 

2. Future studies should incorporate objective biomarkers of cognitive impairment, 

including neuroimaging (structural MRI, functional MRI, or PET), cerebrospinal fluid 

biomarkers (Amyloid-β, Tau), or serum neurofilament light chain levels, to correlate 

sociodemographic and metabolic variables with structural and functional brain 

changes. 

3. Controlled clinical studies evaluating the impact of specific interventions — including 

targeted educational programs, occupational engagement initiatives, lifestyle 

modification, and optimized glycaemic control — on cognitive outcomes in high-risk 

sociodemographic subgroups (e.g., homemakers, uneducated patients, lower SES) 

would directly translate findings of this study into actionable clinical strategies. 

4. Community-based and multi-centre studies across both urban and rural settings are 

necessary to establish population-representative estimates of cognitive impairment 

prevalence in T2DM and its sociodemographic correlates. This would overcome the 

selection bias inherent in single tertiary care centre studies. 

5. Inclusion of a matched non-diabetic control group in future studies will allow direct 

quantification of the excess cognitive burden attributable to T2DM above and beyond 

what is expected from aging and sociodemographic background alone. 

6. Studies examining the interplay of comorbidities — hypertension, dyslipidaemia, 

obstructive sleep apnoea, depression — with T2DM and sociodemographic factors in 

determining cognitive outcomes would provide a more integrated risk model for 

clinical practice. 



Page | 128  
 

7. Development and validation of a brief, culturally adapted, regional language-specific 

cognitive screening instrument for use in Indian T2DM populations at the primary care 

level would facilitate early detection of cognitive impairment in resource-limited 

settings. 

8. Qualitative studies exploring the lived experience of cognitive impairment in T2DM 

patients from different sociodemographic backgrounds would complement quantitative 

findings and help design patient-centered management strategies that address the 

unique challenges faced by vulnerable subgroups. 

9. Pharmacogenomic and genetic studies exploring the role of cognitive reserve-related 

genes (APOE, BDNF, COMT polymorphisms) in mediating the relationship between 

sociodemographic factors, T2DM, and cognitive outcomes may reveal novel 

biological–social interaction pathways. 

10. Economic analysis of the cost-effectiveness of routine cognitive screening in T2DM 

diabetic OPDs, particularly targeting high-risk sociodemographic groups identified in 

this study, would provide policy-level evidence to support the integration of cognitive 

assessment into standard diabetes care protocols in India. 

  



Page | 129  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BIBLIOGRAPHY 



Page | 130  
 

BIBLIOGRAPHY  

1. World Health Organization. Diabetes Geneva: World Health Organization; [cited 2025 Dec 

20].  

2. Buschur EO, Lawrence S. Type 1 diabetes. In: Care of adults with chronic childhood 

conditions: a practical guide. Cham: Springer; 2024. p. 131-147. 

3. Ruze R, Liu T, Zou X, Song J, Chen Y, Xu R, et al. Obesity and type 2 diabetes mellitus: 

connections in epidemiology, pathogenesis, and treatments. Front Endocrinol (Lausanne). 

2023;14:1161521. 

4. Ranjan S, Thakur R. The effect of socioeconomic status, depression, and diabetes 

symptoms severity on diabetes patient’s life satisfaction in India. Sci Rep. 

2024;14(1):12210. 

5. Antar SA, Ashour NA, Sharaky M, Khattab M, Ashour NA, Zaid RT, et al. Diabetes 

mellitus: classification, mediators, and complications; a gate to identify potential targets 

for the development of new effective treatments. Biomed Pharmacother. 2023;168:115734. 

6. Muriach M, Flores-Bellver M, Romero FJ, Barcia JM. Diabetes and the brain: oxidative 

stress, inflammation, and autophagy. Oxid Med Cell Longev. 2014;2014:102158. 

7. Harvey PD. Domains of cognition and their assessment. Dialogues Clin Neurosci. 

2019;21(3):227-237. 

8. Yu X, He H, Wen J, Xu X, Ruan Z, Hu R, et al. Diabetes-related cognitive impairment: 

mechanisms, symptoms, and treatments. Open Med (Wars). 2025;20(1):20241091. 

9. Albai O, Frandes M, Timar R, Roman D, Timar B. Risk factors for developing dementia in 

type 2 diabetes mellitus patients with mild cognitive impairment. Neuropsychiatr Dis Treat. 

2019;15:167-175. 



Page | 131  
 

10. Świątoniowska-Lonc N, Polański J, Tański W, Jankowska-Polańska B. Impact of cognitive 

impairment on adherence to treatment and self-care in patients with type 2 diabetes 

mellitus. Diabetes Metab Syndr Obes. 2021;14:193-203. 

11. Mirkovic A, Radevic S, Radovanovic S, Simic Vukomanovic I, Janicijevic K, Ilic S, et al. 

The impact of sociodemographic and health aspects on cognitive performance in the older 

adult population in the Republic of Serbia. Front Public Health. 2024;12:1384056.  

12. Zanchetta FC, Trevisan DD, Apolinario PP, Silva JB, Lima MHM. Clinical and 

sociodemographic variables associated with diabetes-related distress in patients with type 

2 diabetes mellitus. Einstein (Sao Paulo). 2016;14(3):346-351.  

13. Tatomirescu LF, Glavce CS, Prada GI, Borosanu A, Turcu S. Socio-demographic factors 

linked to psychological well-being in dementia caregivers. Healthcare (Basel). 

2025;13(17):2235.  

14. Kan W, Qu M, Wang Y, Zhang X, Xu L. A review of type 2 diabetes mellitus and cognitive 

impairment. Front Endocrinol (Lausanne). 2025;16:1624472.  

15. Zhou Y, Chen Y, Tang Y, Zhang S, Zhuang Z, Ni Q. Rising tide: the growing global burden 

and inequalities of early-onset type 2 diabetes among youths aged 15-34 years (1990-

2021). Diabetol Metab Syndr. 2025;17(1):103.  

16. Pradeepa R, Mohan V. Epidemiology of type 2 diabetes in India. Indian J Ophthalmol. 

2021;69(11):2932-2938.  

17. Cade WT. Diabetes-related microvascular and macrovascular diseases in the physical 

therapy setting. Phys Ther. 2008;88(11):1322-1335.  

18. American Diabetes Association. Diagnosis and classification of diabetes mellitus. Diabetes 

Care. 2009;32(Suppl 1):S62-S67.  



Page | 132  
 

19. Zhang S, Zhang Y, Wen Z, Yang YN, Bu T, Bu X, et al. Cognitive dysfunction in diabetes: 

abnormal glucose metabolic regulation in the brain. Front Endocrinol (Lausanne). 

2023;14:1192602.  

20. Goyal R, Singhal M, Jialal I. Type 2 diabetes. In: StatPearls Treasure Island (FL): 

StatPearls Publishing; 2023.  

21. Abdalla MMI. Advancing diabetes management: exploring pancreatic beta-cell 

restoration’s potential and challenges. World J Gastroenterol. 2024;30(40):4339-4354.  

22. Vilas-Boas EA, Almeida DC, Roma LP, Ortis F, Carpinelli AR. Lipotoxicity and β-cell 

failure in type 2 diabetes: oxidative stress linked to NADPH oxidase and ER stress. Cells. 

2021;10(12):3328.  

23. Milstein JL, Ferris HA. The brain as an insulin-sensitive metabolic organ. Mol Metab. 

2021;52:101234.  

24. Ali O. Genetics of type 2 diabetes. World J Diabetes. 2013;4(4):114-123.  

25. Kyrou I, Tsigos C, Mavrogianni C, Cardon G, Van Stappen V, Latomme J, et al. 

Sociodemographic and lifestyle-related risk factors for identifying vulnerable groups for 

type 2 diabetes: a narrative review with emphasis on data from Europe. BMC Endocr 

Disord. 2020;20(Suppl 1):134.  

26. Hill-Briggs F, Adler NE, Berkowitz SA, Chin MH, Gary-Webb TL, Navas-Acien A, et al. 

Social determinants of health and diabetes: a scientific review. Diabetes Care. 

2021;44(1):258-279.  

27. Hardigan T, Ward R, Ergul A. Cerebrovascular complications of diabetes: focus on 

cognitive dysfunction. Clin Sci (Lond). 2016;130(20):1807-1822.  

28. Hua W, Du Z, Lu T, Tian L. Effect of glycemic control on cognitive function in patients 

with type 1 diabetes mellitus: a systematic review and meta-analysis. Syst Rev. 

2024;13(1):10.  



Page | 133  
 

29. Kodl CT, Seaquist ER. Cognitive dysfunction and diabetes mellitus. Endocr Rev. 

2008;29(4):494-511.  

30. Chawla A, Chawla R, Jaggi S. Microvascular and macrovascular complications in diabetes 

mellitus: distinct or continuum? Indian J Endocrinol Metab. 2016;20(4):546-551. 

31. Vithian K, Hurel S. Microvascular complications: pathophysiology and management. Clin 

Med (Lond). 2010;10(5):505-509.  

32. Jia R, Solé-Guardia G, Kiliaan AJ. Blood-brain barrier pathology in cerebral small vessel 

disease. Neural Regen Res. 2024;19(6):1233-1241.  

33. Satapathy P, Pratima P, Gaidhane AM, Vadia N, Menon SV, Chennakesavulu K, et al. 

Prevalence and impact of microvascular complications in type 2 diabetes mellitus on 

cognitive impairment and depression: a systematic review and meta-analysis. Diabetol 

Metab Syndr. 2025;17(1):187.  

34. Huang D, Refaat M, Mohammedi K, Jayyousi A, Al Suwaidi J, Abi Khalil C. 

Macrovascular complications in patients with diabetes and prediabetes. Biomed Res Int. 

2017;2017:7839101.  

35. Parfenov VA, Ostroumova OD, Ostroumova TM, Kochetkov AI, Fateeva VV, Khacheva 

KK, et al. Vascular cognitive impairment: pathophysiological mechanisms, insights into 

structural basis, and perspectives in specific treatments. Neuropsychiatr Dis Treat. 

2019;15:1381-1402.  

36. Ramzan MA, Rehman H, Kumar B, Ghafoor A, Maheshwary N, Asif W, et al. 

Neurological complications of type 2 diabetes mellitus: a duration-based comparative 

study at a secondary care hospital in Karachi, Pakistan. Cureus. 2025;17(7):e88562.  

37. de la Monte SM. Brain insulin resistance and deficiency as therapeutic targets in 

Alzheimer’s disease. Curr Alzheimer Res. 2012;9(1):35-66.  



Page | 134  
 

38. Giri B, Dey S, Das T, Sarkar M, Banerjee J, Dash SK. Chronic hyperglycemia mediated 

physiological alteration and metabolic distortion leads to organ dysfunction, infection, 

cancer progression and other pathophysiological consequences: an update on glucose 

toxicity. Biomed Pharmacother. 2018;107:306-328.  

39. Kim HJ, Ye BS, Yoon CW, Noh Y, Kim GH, Cho H, et al. Cortical thickness and 

hippocampal shape in pure vascular mild cognitive impairment and dementia of subcortical 

type. Eur J Neurol. 2014;21(5):744-751.  

40. Gupta M, Pandey S, Rumman M, Singh B, Mahdi AA. Molecular mechanisms underlying 

hyperglycemia associated cognitive decline. IBRO Neurosci Rep. 2023;14:57-67.  

41. Kleinridders A, Ferris HA, Cai W, Kahn CR. Insulin action in brain regulates systemic 

metabolism and brain function. Diabetes. 2014;63(7):2232-2243.  

42. Spinelli M, Fusco S, Grassi C. Brain insulin resistance and hippocampal plasticity: 

mechanisms and biomarkers of cognitive decline. Front Neurosci. 2019;13:788.  

43. Oguntibeju OO. Type 2 diabetes mellitus, oxidative stress and inflammation: examining 

the links. Int J Physiol Pathophysiol Pharmacol. 2019;11(3):45-63.  

44. Bhatti JS, Sehrawat A, Mishra J, Sidhu IS, Navik U, Khullar N, et al. Oxidative stress in 

the pathophysiology of type 2 diabetes and related complications: current therapeutic 

strategies and future perspectives. Free Radic Biol Med. 2022;184:114-134.  

45. Sridhar S, Khamaj A, Asthana MK. Cognitive neuroscience perspective on memory: 

overview and summary. Front Hum Neurosci. 2023;17:1217093.  

46. Callahan PM, Terry AV Jr. Attention. Handb Exp Pharmacol. 2015;228:161-189. 

47. Almaraz-Espinoza A, Grider MH. Physiology, long term memory. In: StatPearls Treasure 

Island (FL): StatPearls Publishing; 2023. 

48. Le H, Lui F, Lui MY. Aphasia. In: The handbook of language and speech disorders. 

Hoboken (NJ): Wiley-Blackwell; 2024. p. 286-309. 



Page | 135  
 

49. Tremblay P, Gagnon L, Durand E, Macoir J. Exploring factors affecting verbal fluency in 

healthy aging. Ann N Y Acad Sci. 2025;1553(1):319-335. 

50. Le Donne I, Greco MP, Attanasio M, Covone N, Di Giminiani E, Valenti M, et al. 

Visuospatial skills and intention attribution: a review of the Object Perspective Taking Test 

and Santa Barbara Sense of Direction questionnaire with exploratory graph analysis and 

applications to autism. Acta Psychol (Amst). 2025;260:105450. 

51. Bowirrat A, Chen TJH, Oscar-Berman M, Madigan M, Chen ALH, Bailey JA, et al. 

Neuropsychopharmacology and neurogenetic aspects of executive functioning: should 

reward gene polymorphisms constitute a diagnostic tool to identify individuals at risk for 

impaired judgment? Mol Neurobiol. 2012;45(2):298-313. 

52. Hugo J, Ganguli M. Dementia and cognitive impairment: epidemiology, diagnosis, and 

treatment. Clin Geriatr Med. 2014;30(3):421-442. 

53. Anand S, Schoo C. Mild cognitive impairment. In: StatPearls Treasure Island (FL): 

StatPearls Publishing; 2024. 

54. Dhakal A, Bobrin BD. Cognitive deficits. In: Mental health and mental disorders: an 

encyclopedia of conditions, treatments, and well-being. New York: Oxford University 

Press; 2023. p. 235-242. 

55. Borovcanin MM, Vesic K, Petrovic I, Jovanovic IP, Mijailović NR. Diabetes mellitus type 

2 as an underlying, comorbid or consequent state of mental disorders. World J Diabetes. 

2023;14(5):481-497. 

56. Fowler NR, Partrick KA, Taylor J, Hornbecker M, Kelleher K, Boustani M, et al. 

Implementing early detection of cognitive impairment in primary care to improve care for 

older adults. J Intern Med. 2025;298(1):31-45. 



Page | 136  
 

57. Benedict RHB, Amato MP, DeLuca J, Geurts JJG. Cognitive impairment in multiple 

sclerosis: clinical management, MRI, and therapeutic avenues. Lancet Neurol. 

2020;19(10):860-871. 

58. Yan Z, Cai M, Han X, Chen Q, Lu H. The interaction between age and risk factors for 

diabetes and prediabetes: a community-based cross-sectional study. Diabetes Metab Syndr 

Obes. 2023;16:85-96. 

59. Nelson AR, Sweeney MD, Sagare AP, Zlokovic BV. Neurovascular dysfunction and 

neurodegeneration in dementia and Alzheimer’s disease. Biochim Biophys Acta Mol Basis 

Dis. 2016;1862(5):887-900. 

60. Kautzky-Willer A, Leutner M, Harreiter J. Sex differences in type 2 diabetes. Diabetologia. 

2023;66(6):986-1002. 

61. Palomo-Osuna J, Failde I, De Sola H, Dueñas M. Differences in cognitive function in 

women and men with diabetic peripheral neuropathy with or without pain. Int J Environ 

Res Public Health. 2022;19(24):17102. 

62. Zhu W, Li X, Li X, Wang H, Li M, Gao Z, et al. The protective impact of education on 

brain structure and function in Alzheimer’s disease. BMC Neurol. 2021;21(1):423. 

63. Adam S, Bonsang E, Grotz C, Perelman S. Occupational activity and cognitive reserve: 

implications in terms of prevention of cognitive aging and Alzheimer’s disease. Clin Interv 

Aging. 2013;8:377-390. 

64. Nyberg ST, Fransson EI, Heikkilä K, Ahola K, Alfredsson L, Bjorner JB, et al. Job strain 

as a risk factor for type 2 diabetes: a pooled analysis of 124,808 men and women. Diabetes 

Care. 2014;37(8):2268-2275. 

65. Lorek D, Łupina K, Bisaga W, Malicki D, Stępień W, Kumor L, et al. The socioeconomic 

and environmental determinants of metabolic dysfunction-associated steatotic liver 



Page | 137  
 

disease: understanding inequalities in prevalence and outcomes. Korean J Fam Med. 

2025;46(2):61-72. 

66. Vaingankar JA, Abdin E, Chong SA, Shafie S, Sambasivam R, Zhang YJ, et al. The 

association of mental disorders with perceived social support, and the role of marital status: 

results from a national cross-sectional survey. Arch Public Health. 2020;78(1):108. 

67. Wei Y, Zhang J, Tai X, Weng S, Wang Y, Zhu G. Diabetes distress and self-efficacy 

mediate the relationship between family function and coping in young and middle-aged 

patients with type 2 diabetes mellitus. Diabetes Metab Syndr Obes. 2025;18:3283-3295. 

68. Schulz R, Eden J, editors. Families caring for an aging America. Washington (DC): 

National Academies Press; 2016. Chapter 3, Family caregiving roles and impacts. 

69. Cacciatore S, Mao S, Nuñez MV, Massaro C, Spadafora L, Bernardi M, et al. Urban health 

inequities and healthy longevity: traditional and emerging risk factors across the cities and 

policy implications. Aging Clin Exp Res. 2025;37(1):143-157. 

70. Srikantha S, Manne-Goehler J, Kobayashi LC, Flood D, Koton S, Gross AL. Type II 

diabetes and cognitive function among older adults in India and China: results from 

Harmonized Cognitive Assessment Protocol studies. Front Public Health. 

2024;12:1474593. 

71. Kumar R, Looi JCL, Raphael B. Type 2 diabetes mellitus, cognition and brain in aging: a 

brief review. Indian J Psychiatry. 2009;51(Suppl 1):S35-S38. 

72. de Carvalho AC, Silva MT, Treptow ILG, Latorraca COC, Pacheco RL, dos Santos 

Valsecchi VA, et al. Health literacy in patients with type 2 diabetes mellitus: a systematic 

review. Clinics (Sao Paulo). 2025;80:100774. 

73. Pahn J, Yang Y, Kim SH. Factors influencing self-management and health-related quality 

of life in low-income patients with diabetes: a predictive model. Int J Nurs Stud Adv. 

2025;8:100349. 



Page | 138  
 

74. Gurvich C, Hoy K, Thomas N, Kulkarni J. Sex differences and the influence of sex 

hormones on cognition through adulthood and the aging process. Brain Sci. 2018;8(9):163. 

75. Iaccino N, Buonocore J, Torchia G, Curcio F, Pirrotta FM, Contrada M, et al. Gender-

related differences in cognitive performance and cognitive stimulation efficacy in subjects 

with Parkinson’s disease and mild cognitive impairment. Front Aging Neurosci. 

2025;17:1672084. 

76. Park JH, Moon JH, Kim HJ, Kong MH, Oh YH. Sedentary lifestyle: overview of updated 

evidence of potential health risks. Korean J Fam Med. 2020;41(6):365-373. 

77. Ab-Hamid N, Omar N, Ismail CAN, Long I. Diabetes and cognitive decline: challenges 

and future direction. World J Diabetes. 2023;14(6):795-809. 

78. Xia W, Luo Y, Chen YC, Chen H, Ma J, Yin X. Glucose fluctuations are linked to disrupted 

brain functional architecture and cognitive impairment. J Alzheimers Dis. 2020;74(2):603-

613. 

79. Calderón-Larrañaga A, Vetrano DL, Ferrucci L, Mercer SW, Marengoni A, Onder G, et 

al. Multimorbidity and functional impairment: bidirectional interplay, synergistic effects 

and common pathways. J Intern Med. 2019;285(3):255-271. 

80. McCrimmon RJ. Consequences of recurrent hypoglycaemia on brain function in diabetes. 

Diabetologia. 2021;64(5):971-977. 

81. Sebastian MJ, Khan SK, Pappachan JM, Jeeyavudeen MS. Diabetes and cognitive 

function: an evidence-based current perspective. World J Diabetes. 2023;14(2):92-111. 

82. Chung CSY, Pollock A, Campbell T, Durward BR, Hagen S. Cognitive rehabilitation for 

executive dysfunction in adults with stroke or other adult non-progressive acquired brain 

damage. Cochrane Database Syst Rev. 2013;(4):CD008391. 

83. Guarnera J, Yuen E, Macpherson H. The impact of loneliness and social isolation on 

cognitive aging: a narrative review. J Alzheimers Dis Rep. 2023;7(1):699-715. 



Page | 139  
 

84. Shuba N, Karan. Assessment of the cognitive status in diabetes mellitus. J Clin Diagn Res. 

2012;6(10):1658-1660. 

85. Burns MK, Welland JB. Cognitive assessment. In: Investigating school psychology 

pseudoscience, fringe science, and controversies. New York: Routledge; 2025. p. 73-85. 

86. Bruno D, Vignaga SS. Addenbrooke's cognitive examination III in the diagnosis of 

dementia: a critical review. Neuropsychiatr Dis Treat. 2019;15:441-447. 

87. Verma S, Agarwal S, Tashok S, Verma A, Giri R. Cognitive impairment in type 2 diabetes 

and its impact on daily living and self-care: a case-control study in Kanpur, North India. 

Diabetes Metab Syndr. 2021;15(4):102147. 

88. García-García D, Pérez-Rivas FJ, Gómez-Gascón T, Blázquez MR, Cabeza MB, Cortés 

SB, et al. Influence of sociodemographic variables on the lifestyle of the adult population: 

a multicenter observational study. Healthcare (Basel). 2025;13(13):1564. 

89. Aderinto N, Olatunji G, Abdulbasit M, Ashinze P, Faturoti O, Ajagbe A, et al. The impact 

of diabetes in cognitive impairment: a review of current evidence and prospects for future 

investigations. Medicine (Baltimore). 2023;102(43):e35557. 

90. Malik A, Ahmed M, Mansoor S, Ambreen S, Usman B, Shehryar M. Cognitive impairment 

in type 2 diabetes mellitus. Cureus. 2022;14(2):e22193.  

91. Zilliox LA, Chadrasekaran K, Kwan JY, Russell JW. Diabetes and cognitive impairment. 

Curr Diab Rep. 2016;16(9):87.  

92. Kłoszewska M, Łyszczarz B, Kędziora-Kornatowska K. Sociodemographic and health-

related factors associated with severity of cognitive impairment in elderly patients 

hospitalized in a geriatric clinic. Brain Sci. 2021;11(2):170.  

93. Zheng Y, Zhang Y, Ye M, Wang T, Guo H, Zheng G. The impact of socioeconomic factors 

on cognitive ability in community-dwelling older adults: mediating effect of social 

participation and social support. Healthcare (Basel). 2025;13(5):551.  



Page | 140  
 

94. Debnath DJ, Pentapati SSK, Sarihaddu HB. Prevalence and associated factors of cognitive 

dysfunction among middle-aged type 2 diabetes mellitus patients in South India: a cross-

sectional study. Cureus. 2025;17(7):e88747.  

95. Ma X, Gao H, Wu Y, Zhu X, Wu S, Lin L. Investigating modifiable factors associated with 

cognitive decline: insights from the UK Biobank. Biomedicines. 2025;13(3):549.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page | 141  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURES 



Page | 142  
 

 

ANNEXURE 

CASE RECORD FORM 

Patient Initials: ___________________________ 

MRD Number: ___________________________ 

Date: ____ / ____ / ______ 

Demographic Details 
 

Age: __________ years 

Gender:  

☐ Male ☐ Female ☐ Other 

Religion:  

☐ Hindu ☐ Muslim ☐ Parsi ☐ Christian 

Address:  

☐ Rural ☐ Urban 

Family Type:  

☐ Joint ☐ Nuclear 

Marital Status:  

☐ Married ☐ Unmarried ☐ Separated ☐ Divorced 

Socioeconomic Details 
 

Working Status: 

☐ Self-employed ☐ Service ☐ Student ☐ Homemaker ☐ Unemployed 

Type of Work: 

☐ Unskilled ☐ Semi-skilled ☐ Skilled ☐ Professional 

Income: ___________________________ 

Socioeconomic Status (Kuppuswamy Scale): ___________________________ 

Clinical Details 
 

Total Duration of Diabetes: ___________________________ 
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ADDENBROOKE’S COGNITIVE EXAMINATION 
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Modified Kuppuswamy Scale [27] 

1. Occupation of Head of the Family: 

Sr.no. Occupation of Head of the Family Score 

1 Legislators, Senior Officials & Managers 10 

2 Professionals 9 

3 Technicians and Associate Professionals 8 

4 Clerks 7 

5 Skilled Workers and Shop & Market Sales Workers 6 

6 Skilled Agricultural & Fishery Workers 5 

7 Craft & Related Trade Workers 4 

8 Plant & Machine Operators and Assemblers 3 

9 Elementary Occupation 2 

10 Unemployed 1 

 

2. Education of the Head of the Family 

Sr. No. Education of the Head Score 

1 Profession or Honours 7 

2 Graduate 6 

3 Intermediate or diploma 5 

4 High school certificate 4 

5 Middle school certificate 3 

6 Primary school certificate 2 

7 Illiterate 1 
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3. Total monthly income of the family 

Sr. No. Updated Monthly Family Income in Rupees (2022) Score 

1 ≥ 184,376 12 

2 92,191-184,370 10 

3 68,967-92,185 6 

4 46,095-68,961 4 

5 27,654-46,089 3 

6 9,232-27,648 2 

7 ≤9,226 1 

 

4. Modified Kuppuswamy’s socio-economic status scale 2022 

Sr. No. Score Socioeconomic Class 

1 26–29 Upper (I) 

2 16–25 Upper Middle (II) 

3 11–15 Lower Middle (III) 

4 5–10 Upper Lower (IV) 

5 < 5 Lower (V) 
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INFORMED CONSENT FORM 

(English format) 

1. I, Mr. / Mrs.__________________________, age ___ years residing at 

__________________________hereby give my informed consent to participate in 

the “TO ASSESS CORRELATION BETWEEN COGNITIVE DEFICIT AND 

SOCIODEMOGRAPHIC FACTORS IN PATIENTS WITH TYPE 2 DIABETES MELLITUS AT 

A TERTIARY CARE HOSPITAL”. 

2. There is no compulsion on me to participate in this project and I am giving my free 

consent for it. 

3. I am ready and willing to undergo all tests and treatments in the present project. 

4. I have read and I have been explained the general information and purpose of the 

present project. 

5. I have been informed / I have read the probable complications while participating in 

the present  project. 

6. I know that I can withdraw from the present project at any time. 

7. Any data or analysis of this project will be purely used for scientific purpose and my 

name will be kept confidential except when required for any legal purpose. 

8. I can read English / I can understand data read out to me in English. 

 

Date : 

 

 Name and Signature of the study participant                       Thumb Print 

 

 

Name and Signature of the Investigator                                          Thumb Print 
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सूचित सहमतत प्रपत्र 

(ह िंदी प्रारूप) 

1. मैं,श्रीमान/श्रीमती , आयु____ वर्ष  य ािं र न ेवाले. एतद्दद्दवारा " ततृीयक देखभाल 
अस्पताल में टाइप 2 मधुमेह मेललटस वाले मरीजों में संज्ञानात्मक घाटे और 
सामाजजक जनसांजययकीय कारकों के बीच सहसंबंध का आकलन करने के ललए" में 
भाग लेने के ललए मेरी सूचित स मतत देता  ूूँ । 

2. इस पररयोजना में भाग लेने के ललए मुझ पर कोई बाध्यता न ीिं  ै और मैं इसके 
ललए अपनी स्वतिंत्र स मतत दे र ा  ूिं। 

3. मैं वतषमान पररयोजना में सभी परीक्षणों और उपिारों से गुजरने के ललए तैयार और 
तैयार  ूिं। 

4. मैंने पढा  ै और मुझे वतषमान पररयोजना की सामान्य जानकारी और उद्ददेश्य के 
बारे में बताया गया  ै। 

5. मुझे सूचित ककया गया  ै / मैंने वतषमान पररयोजना में भाग लेने के दौरान सिंभाववत 
जहिलताओिं को पढा  ै। 

6. मुझे पता  ै कक मैं ककसी भी समय वतषमान पररयोजना से  ि सकता  ूिं। 
7. इस पररयोजना के ककसी भी डेिा या ववश्लेर्ण का उपयोग ववशुद्दध रूप से वैज्ञातनक 

उद्ददेश्य के ललए ककया जाएगा और मेरा नाम गोपनीय रखा जाएगा जब तक कक 
ककसी कानूनी उद्ददेश्य के ललए आवश्यक न  ो। 

8. मैं  ह िंदी पढ सकता/सकती  ूिं / मैं ह िंदी में पढे गए डेिा को समझ सकता  ूिं। 
 

हदनािंक : 

 

अध्ययन प्रततभागी का नाम और  स्ताक्षर    अिंगूठे का तनशान 

 

अन्वेर्क का नाम और  स्ताक्षर            अिंगूठे का तनशान 
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सूचित संमती अर्ज 

(मराठीस्वरूप) 

मी, श्री/श्रीमती , वय,____ वर्ेयेथे रा तो याद्दवारे ततृीयक केअर हॉजस्पटलमध्ये टाईप 2 
डायबेटटस मेलीटस असलेल्या रुग्ांमध्ये संज्ञानात्मक तूट आण् समाजशास्रीय घटकांमधील 
परस्परसंबंधांचे मूल्यांकन करण्यासाठी” यात स भागी  ोण्यासाठी माझी सूचित सिंमती देतो. 

1. या प्रकल्पात स भागी  ोण्यासाठी माझ्यावर कोणती ी सक्ती ना ी आणण मी 
त्यासाठी माझी ववनामूल्य सिंमती देत आ े. 

2. मी सध्याच्या प्रकल्पातील सवष िािण्या आणण उपिारािंसाठी तयार आ े आणण तयार 
आ े. 

3. मी वािले आ े आणण मला सध्याच्या प्रकल्पािी सामान्य माह ती आणण उद्ददेश 
स्पष्ि करण्यात आला आ े. 

4. मला माह ती देण्यात आली आ े / मी सध्याच्या प्रकल्पात भाग घेत असताना 
सिंभाव्य गुिंतागुिंत वािल्या आ ेत. 

5. मला माह त आ े की मी सध्याच्या प्रकल्पातून कधी ी माघार घेऊ शकतो. 
6. या प्रकल्पािा कोणता ी डेिा ककिं वा ववश्लेर्ण पूणषपणे वैज्ञातनक  ेतूसाठी वापरला 

जाईल आणण कोणत्या ी कायदेशीर  ेतूसाठी आवश्यक असल्यालशवाय माझे नाव 
गोपनीय ठेवले जाईल. 

7. मी मराठी  वािू शकतो / मला मराठीवािलेला डेिा समजू शकतो. 
 

तारीख: 

 

अभ्यासात स भागी झालेल्या व्यक्तीिे नाव आणण स्वाक्षरी           अिंगठ्यािी छाप 

 

अन्वेर्कािे नाव आणण स्वाक्षरी                              अिंगठ्यािी छाप 
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1 NDC 64 Male Hindu Urban Unemployed Married Joint Primary 20000 Upper Lower (IV) 15 13 20 9 24 14 80 

2 WKA 50 Male Muslim Urban Employed Married Joint Secondary 25000 Upper Lower (IV) 8 17 22 13 26 15 93 

3 RKN 63 Male Christian Urban Self-employed Married Joint Secondary 40000 Lower Middle (III) 5 15 18 10 25 14 82 

4 ZRK 52 Female Muslim Urban Homemaker Married Nuclear Primary 32000 Upper Lower (IV) 7 13 18 9 22 13 75 

5 DNP 45 Male Hindu Urban Employed Married Nuclear Graduate 39800 Lower Middle (III) 6 16 23 12 26 15 92 

6 RSK 52 Male Hindu Rural Employed Married Joint Uneducated 18000 Lower (V) 5 10 13 7 22 9 61 

7 VRP 59 Female Buddhist Rural Homemaker Widowed Joint Primary 20000 Upper Lower (IV) 7 12 17 9 21 11 70 

8 
AN
M 

65 Male Christian Urban Self-employed Married Joint Secondary 50200 Upper Middle (II) 5 18 22 14 26 14 94 

9 MKP 61 Male Hindu Urban Self-employed Married Nuclear Secondary 30000 Lower Middle (III) 6 17 22 13 26 15 93 

10 SDM 55 Female Hindu Rural Homemaker Married Joint Primary 22000 Upper Lower (IV) 12 11 19 8 20 11 69 

11 
RM
M 

57 Female Muslim Urban Homemaker Married Joint Primary 28000 Upper Lower (IV) 10 15 16 12 24 12 79 

12 SSS 55 Female Muslim Urban Homemaker Married Joint Primary 25000 Upper Lower (IV) 15 9 14 5 20 7 55 

13 ANG 52 Male Hindu Rural Employed Married Joint Primary 15000 Lower (V) 12 15 12 5 23 10 65 

14 NST 50 Female Muslim Urban Homemaker Married Nuclear Secondary 35000 Lower Middle (III) 14 13 18 8 26 15 80 

15 
HM
M 

62 Female Muslim Urban Homemaker Married Joint Primary 28000 Upper Lower (IV) 10 12 17 8 22 13 72 

16 MTS 44 Male Hindu Urban Self-employed Married Nuclear Graduate 45000 Lower Middle (III) 6 15 21 12 26 16 90 

17 UPG 60 Female Hindu Rural Homemaker Widowed Joint Primary 20000 Upper Lower (IV) 9 13 14 7 22 13 70 

18 PBK 53 Male Hindu Urban Self-employed Married Joint Graduate 47100 Lower Middle (III) 8 15 20 12 24 15 86 

19 LTP 50 Female Hindu Rural Homemaker Married Joint Secondary 25000 Upper Lower (IV) 6 13 19 10 23 13 78 

20 RJS 62 Male Hindu Urban Unemployed Married Nuclear Graduate 35000 Lower Middle (III) 14 17 23 13 25 16 94 
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21 RKH 61 Female Hindu Rural Homemaker Widowed Nuclear Primary 15000 Lower (V) 10 10 15 8 19 9 61 

22 ASH 57 Female Hindu Urban Homemaker Married Joint Secondary 38800 Lower Middle (III) 8 14 21 13 21 10 79 

23 NSR 50 Male Muslim Urban Self-employed Married Nuclear Primary 26000 Upper Lower (IV) 6 14 16 10 22 12 73 

24 SNL 54 Male Hindu Urban Employed Married Nuclear Primary 35100 Upper Lower (IV) 14 12 15 9 21 10 67 

25 MCL 29 Male Christian Urban Employed Married Nuclear Primary 28200 Lower Middle (III) 9 13 17 10 22 11 73 

26 ANT 49 Female Hindu Rural Homemaker Married Joint Secondary 50100 Upper Middle (II) 8 16 20 12 24 14 86 

27 JHV 52 Male Hindu Urban Employed Married Nuclear Secondary 36700 Lower Middle (III) 7 16 21 12 25 15 89 

28 RZH 47 Female Muslim Urban Homemaker Married Joint Uneducated 31000 Lower Middle (III) 11 12 16 8 20 10 66 

29 RMS 65 Male Hindu Urban Unemployed Married Nuclear Graduate 45000 Upper Middle (II) 7 17 22 12 25 16 92 

30 SNT 43 Female Hindu Urban Employed Married Nuclear Secondary 45200 Upper Middle (II) 15 14 19 11 25 15 84 

31 KRN 64 Female Hindu Rural Unemployed Widowed Joint Uneducated 18000 Lower (V) 10 11 16 7 20 10 64 

32 SRS 56 Male Muslim Urban Employed Married Joint Secondary 40000 Lower Middle (III) 9 15 20 12 23 14 84 

33 YSF 60 Female Muslim Urban Homemaker Married Joint Primary 27500 Upper Lower (IV) 10 13 18 9 22 14 76 

34 PJA 52 Male Hindu Urban Self-employed Married Nuclear Graduate 35000 Lower Middle (III) 7 17 22 14 26 16 95 

35 AMT 48 Male Hindu Urban Employed Married Nuclear Secondary 38900 Lower Middle (III) 6 16 22 12 24 14 88 

36 KTK 55 Female Hindu Urban Homemaker Married Joint Primary 24000 Upper Lower (IV) 11 12 18 8 22 12 72 

37 SBN 57 Male Muslim Urban Unemployed Married Nuclear Secondary 30000 Lower Middle (III) 10 15 22 12 25 15 89 

38 STL 60 Female Hindu Rural Homemaker Widowed Nuclear Primary 26000 Upper Lower (IV) 8 14 19 9 22 13 77 

39 PMD 58 Male Hindu Rural Unemployed Married Joint Secondary 28000 Upper Lower (IV) 10 16 19 11 23 13 82 

40 RMH 55 Female Hindu Urban Homemaker Married Joint Primary 30000 Upper Lower (IV) 9 12 17 8 21 11 69 

41 RJT 48 Male Hindu Urban Employed Married Nuclear Secondary 35000 Lower Middle (III) 7 13 20 10 24 12 79 

42 SLM 50 Male Muslim Urban Self-employed Married Nuclear Graduate 40000 Lower Middle (III) 6 17 23 13 26 15 94 

43 PYH 58 Male Hindu Urban Unemployed Married Nuclear Primary 20000 Upper Lower (IV) 9 14 18 9 22 10 73 

44 SCN 47 Male Hindu Urban Employed Married Nuclear Secondary 32000 Lower Middle (III) 7 16 22 12 26 14 90 

45 
RM
G 

55 Female Hindu Urban Homemaker Widowed Joint Uneducated 19000 lower 10 12 16 8 23 9 68 
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46 PRH 50 Male Hindu Rural Employed Married Nuclear Secondary 30600 Lower Middle (III) 5 15 21 11 24 14 85 

47 SBH 49 Female Muslim Urban Employed Married Nuclear Secondary 32000 Lower Middle (III) 9 16 22 12 25 15 90 

48 RKP 58 Female Hindu Rural Homemaker Widowed Joint Primary 19000 Lower (V) 13 12 16 8 21 10 67 

49 PNM 52 Male Hindu Urban Employed Married Nuclear Primary 35000 Lower Middle (III) 10 12 19 10 22 11 74 

50 RJE 49 Female Muslim Urban Homemaker Married Nuclear Secondary 25000 Upper Lower (IV) 11 14 20 10 24 14 82 

51 MHS 47 Male Hindu Rural Employed Married Joint Secondary 22000 Upper Lower (IV) 6 14 20 11 23 13 81 

52 LTA 56 Female Hindu Rural Homemaker Widowed Joint Uneducated 18000 Lower (V) 13 11 16 6 21 9 63 

53 RPK 51 Male Hindu Urban Employed Widowed Nuclear Primary 35800 Lower Middle (III) 8 15 19 8 24 13 79 

54 MLD 55 Female Hindu Urban Homemaker Married Joint Primary 28000 Upper Lower (IV) 10 13 18 7 22 13 73 

55 GNS 46 Male Hindu Urban Self-employed Married Joint Secondary 36200 Lower Middle (III) 5 17 21 11 25 15 89 

56 VJY 45 Male Hindu Urban Self-employed Married Nuclear Graduate 60000 Upper Middle (II) 6 17 22 12 26 15 92 

57 RDH 50 Female Muslim Urban Homemaker Divorced Nuclear Primary 22000 Upper Lower (IV) 9 12 17 7 22 12 70 

58 SRK 49 Male Hindu Rural Employed Married Joint Primary 25000 Upper Lower (IV) 7 14 19 9 23 13 78 

59 KRN 58 Male Buddhist Rural Employed Married Joint Graduate 57800 Upper (I) 8 9 17 12 17 9 64 

60 KLD 65 Male Hindu Urban Unemployed Married Joint Uneducated 27400 Upper Lower (IV) 10 12 16 7 21 10 66 

61 STA 55 Female Hindu Urban Homemaker Divorced Joint Secondary 34100 Lower Middle (III) 8 15 20 10 24 14 83 

62 
MN

A 
48 Female Muslim Urban Homemaker Married Joint Primary 25000 Upper Lower (IV) 7 14 18 9 23 12 76 

63 LLT 50 Male Hindu Urban Employed Married Joint Secondary 40000 Lower Middle (III) 5 16 21 11 25 15 88 

64 RSK 57 Female Hindu Rural Unemployed Widowed Joint Primary 19000 Lower (V) 10 12 17 7 21 10 67 

65 HPT 52 Male Muslim Urban Employed Married Nuclear Primary 25000 Upper Lower (IV) 7 13 18 8 22 12 73 

66 PRT 56 Female Hindu Urban Homemaker Married Joint Primary 20000 Upper Lower (IV) 10 12 17 9 21 9 68 

67 YGS 51 Male Hindu Urban Employed Married Nuclear Secondary 57600 Upper Middle (II) 8 15 21 13 23 12 84 

68 LLY 59 Female Christian Urban Employed Married Nuclear Primary 32400 Lower Middle (III) 6 14 20 9 22 13 78 

69 SNL 46 Male Hindu Urban Self-employed Married Nuclear Graduate 50000 Upper Middle (II) 5 17 22 12 25 15 91 

70 ADT 50 Female Muslim Urban Employed Widowed Joint Secondary 20000 Upper Lower (IV) 9 16 21 11 25 14 87 
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71 MDR 55 Female Hindu Rural Homemaker Married Joint Primary 25000 Upper Lower (IV) 7 13 19 9 24 11 76 

72 SHZ 64 Male Hindu Urban Unemployed Widowed Joint Primary 22000 Upper Lower (IV) 12 12 16 8 21 10 67 

73 NSR 48 Female Hindu Urban Employed Married Nuclear Secondary 30000 Lower Middle (III) 6 15 22 11 25 13 86 

74 RJE 47 Male Hindu Urban Self-employed Married Nuclear Graduate 35900 Lower Middle (III) 5 17 23 13 26 16 95 

75 SNL 50 Male Muslim Urban Employed Married Joint Secondary 30200 Lower Middle (III) 7 16 22 12 25 15 90 

76 AMR 58 Male Muslim Rural Unemployed Widowed Joint Primary 18000 Lower (V) 10 13 16 8 23 10 70 

77 
ND
M 

55 Female Hindu Urban Homemaker Married Joint Secondary 25000 Upper Lower (IV) 8 14 21 10 25 12 82 

78 NDK 47 Male Hindu Rural Employed Married Joint Primary 15000 Lower (V) 5 13 19 10 22 13 77 

79 NVT 60 Female Muslim Urban Homemaker Married Joint Uneducated 18000 Lower (V) 12 11 15 8 21 10 65 

80 STA 52 Female Hindu Urban Homemaker Married Nuclear Primary 25000 Upper Lower (IV) 8 13 17 9 22 13 74 

81 VJY 50 Male Hindu Urban Employed Married Nuclear Primary 20000 Upper Lower (IV) 6 13 20 10 23 10 76 

82 RJN 56 Female Hindu Rural Homemaker Widowed Joint Primary 18000 Lower (V) 10 12 17 9 22 10 70 

83 SKN 49 Female Muslim Urban Homemaker Married Nuclear Secondary 30000 Lower Middle (III) 7 14 20 10 25 14 83 

84 PVN 60 Male Hindu Rural Unemployed Widowed Joint Uneducated 15000 Lower (V) 12 11 16 7 20 9 63 

85 TRS 54 Female Christian Urban Employed Married Nuclear Primary 27000 Upper Lower (IV) 8 13 19 9 22 11 74 

86 RSH 46 Male Hindu Urban Employed Married Nuclear Secondary 30000 Upper Lower (IV) 5 16 22 12 24 15 89 

87 KTB 51 Female Hindu Urban Homemaker Married Joint Secondary 25000 Lower Middle (III) 6 15 20 12 25 15 87 

88 SJD 55 Male Muslim Rural Unemployed Married Joint Primary 20000 Upper Lower (IV) 8 13 18 9 22 12 74 

89 SNT 63 Male Hindu Rural Unemployed Married Joint Primary 16000 lower(v) 10 12 16 9 21 11 69 

90 MRA 51 Male Hindu Urban Employed Married Joint Secondary 36100 Lower Middle (III) 8 14 20 10 24 12 80 

91 FTM 48 Female Muslim Rural Employed Married Joint Primary 20000 Upper Lower (IV) 5 13 19 9 23 12 76 

92 SRT 46 Male Hindu Urban Self-employed Married Nuclear Graduate 50000 Upper Middle (II) 7 17 21 12 25 15 90 

93 PJA 50 Female Hindu Urban Homemaker Married Joint Primary 30000 Lower Middle (III) 8 13 20 11 22 13 79 

94 GNS 58 Male Muslim Rural Unemployed Widowed Joint Uneducated 18000 Lower (V) 10 11 16 6 20 9 62 

95 YSF 52 Female Hindu Urban Homemaker Married Nuclear Primary 25000 Upper Lower (IV) 9 12 16 10 22 11 71 
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96 ASW 49 Female Hindu Urban Employed Married Joint Graduate 57100 Upper Middle (II) 7 17 22 13 26 16 94 

97 GRC 53 Male Christian Urban Unemployed Married Joint Secondary 40000 Upper Middle (II) 6 16 21 12 23 14 86 

98 MHS 51 Female Hindu Rural Homemaker Married Joint Primary 25000 Upper Lower (IV) 9 13 18 10 23 13 77 

99 GTA 48 Male Hindu Urban Employed Married Joint Secondary 28000 Upper Lower (IV) 5 14 21 11 24 14 84 

100 FTM 56 Female Muslim Urban Unemployed Widowed Joint Primary 30000 Upper Lower (IV) 10 12 18 8 22 11 71 

101 RPA 50 Male Hindu Urban Employed Married Nuclear Graduate 50000 Upper Middle (II) 6 17 22 13 26 16 94 

102 GTA 58 Female Hindu Rural Unemployed Widowed Joint Primary 20000 Lower (V) 12 11 17 8 22 10 68 

103 SRS 52 Male Muslim Urban Employed Married Joint Secondary 30000 Lower Middle (III) 8 14 20 10 24 13 81 

104 ADT 55 Female Hindu Urban Homemaker Married Joint Primary 35000 Lower Middle (III) 10 12 18 9 23 12 74 

105 DNS 49 Male Hindu Urban Employed Married Nuclear Secondary 32100 Lower Middle (III) 7 15 20 11 25 14 85 

106 SJD 60 Male Muslim Urban Unemployed Widowed Joint Primary 20100 lower(v) 12 12 17 9 20 10 68 

107 AJT 53 Female Hindu Urban Homemaker Married Nuclear Primary 27600 Upper Lower (IV) 8 13 18 9 22 13 75 

108 RMS 47 Male Hindu Urban Employed Married Nuclear Graduate 59500 Upper Middle (II) 5 18 23 13 26 15 95 

109 SNL 51 Female Hindu Rural Homemaker Married Joint Primary 25000 Upper Lower (IV) 7 15 19 10 23 12 79 

110 PRK 64 Male Hindu Rural Unemployed Married Joint Primary 20000 Upper Lower (IV) 12 11 15 7 21 11 65 

 

 

 

 

 

 

 


