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ABSTRACT 
Background: Diabetes mellitus is chronic metabolic disease of high morbidity 

and mortality, which has become a public health problem. Complicating the 

impact of Mild neurocognitive dysfunction secondary to Diabetes are twice likely 

to have Depression, which will also negatively affect cognitive function and daily 

activities. Mild Cognitive Impairment is defined as a memory deficit without 

impairments in other cognitive domains. Previous studies have concluded that 

cognitive impairment is a transitional state between normal ageing and dementia. 

Annually 10-15% of population with cognitive impairment are converting to 

dementia.3The early diagnosis of cognitive impairment and the identification of 

the subset of patients at higher risk of developing AD is a challenge that needs 

special attention from the healthcare providers and the development of specific 

patient-centered programs, Hence aim of the study was to find out prevalence of 

cognitive impairment in type 2 Diabetes Mellitus. 

 Method: 100 patients with type 2 Diabetes Mellitus were sampled, they were 

screened for cognitive impairment using Montreal cognitive assessment scale 

(MOCA) and Stroop test 
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Results: Prevalence of cognitive impairment in type 2 Diabetes Mellitus is 31%. 
Conclusion: There is increasing prevalence of cognitive impairment in type 2 
Diabetes Mellitus, 31% is the calculated prevalence 
Keywords: Diabetes Mellitus, Cognition, Alzheimer’s disease 

 

                                                       Manuscript 

 Introduction 

Diabetes mellitus is chronic metabolic disease of high morbidity and mortality, 

which has become a public health problem. In 1985, the world prevalence of 

Diabetes Mellitus was approximately30 million cases, increasing   to 177 million   

in 2000, 285 million cases in 2010 according to International Diabetes Federation. 

India has more diabetes than any other country in the world according to 

International Diabetes Federation. It affects more than 65 million of people in 

India. The average age of onset is 42.5 years. (1) 

Type 2 Diabetes Mellitus accounts 95% of all diagnosed cases (2,) .The incidence 

of type 2 diabetes mellitus is increasing worldwide, and has become a significant 

public health problem.(3) 

Although most focus has been on end-organ disease affecting the kidney, eyes, 

and peripheral nervous system, the brain is also affected. Diabetes, its 

complications and its treatment can induce transient or permanent cognitive 

abnormalities, which result from acute and chronic disturbances of blood glucose 

homoeostasis.(4) 

Patients with Type 1 and Type 2DM have been found to have Cognitive Deficits 

that can be attributed to their disease. Both Hyperglycemia and Hypoglycemia 

have been implicated as causes of Cognitive Impairment and many Patients fear 

that recurrent Hypoglycemia will impair their memory over time(5) 

In type 2 diabetes, insulin resistance, dyslipidemia, hypertension , and 

cerebrovascular  disease seem to be of great importance to the development of 

cognitive dysfunction(4) 

Complicating the impact of Mild neurocognitive dysfunction secondary to 

Diabetes are twice likely to have Depression, which will also negatively affect 

cognitive function and daily activities (5) 

Cognitive Impairment is term to describe any characteristic that act as barrier to 

cognition process .The term may describe globally intellectual performance, it 
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may describe specific deficits in cognitive abilities and may describe drug induced 

cognitive impairment. Mild form of cognitive dysfunction might hamper everyday 

activities depending on the work and situation, which requires various cognitive 

domains, Such as general intelligence, processing speed, psychomotor efficiency, 

attention, perception, learning, memory, and executive functions (3). As a result 

walking speed is reduced, balance is impaired, risk of falls is increased and 

fractures are more frequent in elderly diabetic patients, reducing quality of life (6)   

Epidemiological studies have shown that Type 2 Diabetes Mellitus patients have a 

twofold increased risk of developing either vascular Dementia or Alzheimer’s 

disease.  Mild Cognitive Impairment is defined as a memory deficit without 

impairments in other cognitive domains. Patients with Mild Cognitive Impairment 

develop Alzheimer’s disease at an annual incidence of between 6% and 25%, 

compared with 0.2–3.9% in the general population of the same. The observed 

pathophysiology for cognitive impairment in type 2 Diabetics is long duration of 

Diabetes Mellitus being an atherogenic factor, it may increase the risk of cognitive 

dysfunctioning, and chronic hyperglycemia is one of the determinants of cognitive 

decline in people with Type 2 Diabetes Mellitus. Other likely mechanisms of 

cognitive dysfunction in Type 2Diabetes Mellitus are extensive leukoaraiosis 

(White matter hyper intense lesions– WMHLs) atrophy in the region of 

hippocampus and amygdala and  insulin resistance contributes through the indirect 

mechanism of up-regulating hypothalamic–pituitary–adrenal axis, thereby causing 

hypercortisolemia related cognitive dysfunction (3.). 

Patients who are taking metformin may be at an increased risk for cognitive 

impairment. Thus any effect metformin has on cognitive performance may be at 

least partially mediated by altering serum vitamin B12 levels. Alternatively, 

patients who are prescribed metformin may have worse glycemic control or 

diabetes-related complications than patients with diabetes who are not prescribed 

metformin. (9)  

Increasing incidence of cognitive impairment in patients with type 2 diabetes and 

hypertension is a major public health issue which is affecting quality of life.  

Impaired cognitive functions implicates as difficulty in performing daily tasks as 

the cognitive abilities are prerequisite for normal daily activities. Slowed cognitive 

processing is not a single entity.it has many associated problems with it, it 
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increases risk of fall, balance problems, impaired judgement, lack of confidence 

while walking and finally leads to fear of falls, this all poses a serious 

complication of immobility. Hence slowed cognitive processing is as major social 

burden and it needs a clear attention for the managing the problems related to it. 

Previous studies have concluded that cognitive impairment is a transitional state 

between normal ageing and dementia. Annually 10-15% of population with 

cognitive impairment are converting to dementia.3The early diagnosis of cognitive 

impairment and the identification of the subset of patients at higher risk of 

developing AD is a challenge that needs special attention from the healthcare 

providers and the development of specific patient-centered programs. In fact, there 

is sufficient evidence to consider cognitive impairment as a ‘‘new’’ diabetic and 

hypertensive complication which should be proactively searched for. This gap 

should be urgently bridged by identifying patients with cognitive impairment and 

implementing a personalized care. The examination of cognitive impairment in 

Diabetics should be added as a regular screening test in routine checkup for 

Diabetics. Literature also supports that the patient doesn’t commence to a 

physiotherapy concern until the symptoms are seen, so the awareness about the 

same is limited. So the present study aims to study the prevalence of cognitive 

decline in type 2 Diabetics. 

 

Materials and Methodology 

RESEARCH DESIGN             :  Observational study 

STUDY DESIGN                      :  Cross sectional study 

STUDY SETTING               : Dr. D. Y. Patil College of Physiotherapy Pimpri 

Pune 

TARGET POPULATION       : Adults with Type 2 Diabetes Mellitus  

SAMPLE POPULATION   : Adults with type 2 Diabetes Mellitus having 

cognitive impairment   

SAMPLING METHOD          : Purposive sampling 

SAMPLE SIZE                        : 100 

INCLUSION CRITERIA      : 1) Age 30 to 65 

                                                 2) Both Gender 

                                                 3) Diabetes Mellitus patients  
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EXCLUSION CRITERIA: 1) Patients with visual impairment 

                                               2) Subjects medically diagnosed to have 

Neurological conditions like Parkinson Disease,   Mental Retardation, stroke, 

traumatic brain injury, learning disorders, dyslexia, leading to Cognitive 

Impairment. 

                                      3) Dementia and Alzheimer. 

                                      4) Uncontrolled Diabetes Mellitus 

                                      5) Hypertension crisis 

 

OUTCOME MEASURE:  1.Montreal cognitive assessment score (r=0.92) 

                                      2. Stroop test   

                                      3.HbA1c levels 

Procedure 

Ethical clearance for conducting the study was taken. 

A written informed consent from the patient was taken to participate in the study 

Patients who were willing to participate in the study and fulfilling the inclusion 

criteria were selected from PCMC, Dr.D.Y.Patil College of Physiotherapy and 

Dr.D.Y.Patil Medical College. Patients Diagnosed with type 2 Diabetes Mellitus 

were selected 

The patients were screened for cognitive impairment by using Montreal cognitive 

assessment scale,30 point scale which requires average 10 minutes of time for 

administration and Stroop test and by using the assessment proforma. 

Montreal Cognitive Assessment (MoCA), was used to assess cognitive 

impairment, according to patients known language as the scale is available in 3 

languages English, Marathi and Hindi. 

 It assesses different cognitive domains such as attention and concentration, 

executive functions, memory, language, visuoconstructional skills, conceptual 

thinking, calculations and orientation. The total possible score is 30 points,  

Score < 26 : normal.  

Score of  18-26 : Mild Cognitive Impairment 

Score of  10-17: Moderate Cognitive Impairment 

Score< 10 : severe Cognitive Impairment. 
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Results 

 
Graph no 1 indicates that total number of patients included in the study were 100, 
amongst those maximum patients were from the age 30 to 40 years of old and least 
were from 46 to 50 
 
Graph no 2 indicates that in this study 47 male and 53 females were included. 
Graph no 3 indicates the duration of Type 2 Diabetes mellitus included in this was 
from 1 to 15 years, 46 patients were having Diabetes ranging from 1 to 5 years, 39 
were having from 6 to 10 years and 15 were having from 11 to 15 years. 
 
Graph no 4 presents that the average fasting BSL of all patients included in the 
study was 150.45mq/dL and that of postprandial BSL was 192/59mq.dL. 
Graph no 5 indicates that prevalence of cognitive impairment in type 2 Diabetes 
Mellitus is 31%. 
 
Graph no 6 indicates, among 100 patients 62% of Diabetics were having Stroop 
test score ranging from 1 to 5seconds,29% were having from 6 to 10 seconds,2% 
were having 11 to 15 seconds and 7% were having from 16 to 20 seconds. 
 

                                                     Discussion 

In this present study total of 100 type 2 Diabetics were included,53 were females 

and 47 were males. The average fasting blood sugar level of patients included in 

the study was 250mq/dLand that of postprandial blood sugar was 192mq/dL. The 

duration of Type 2 Diabetes mellitus included in this was from 1 to 15 years, 46 

patients were having Diabetes ranging from 1 to 5 years, 39 were having from 6 to 

10 years and 15 were having from 11 to 15 years.  A systemic review concluded, 

with the increasing prevalence of cognitive impairment is seen in age group 

ranging from 45 to 60 years of age. There was also consideration of duration of 

Diabetes Mellitus in this study, in both the groups the mean duration of Diagnosed 

Diabetes was 10.8years.Rajni etal, conducted a study where they concluded that it 

takes minimum of 2 years to develop cognitive dysfunction in diabetics possible 

pathophysiology could be circulating raised blood sugar has affinity for frontal 

and prefrontal cortex which is responsible for cognitive skills, As the duration of 

DM increases the neurons and glial cells become more resistant to increased 

glucose levels and the impairment develops progressive.2 

 
Diabetes might accelerate cognitive decline and conversion to Dementia by a 

number of potential mechanisms. These include insulin resistance syndrome, 
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disturbances in insulin homeostasis in the brain, hyperinsulinemia, interplay with 

the insulin degrading enzyme involved in both insulin and amyloid proteolysis or 

effects of insulin signaling on tau metabolism and generation of advanced 

products of glycosylation. There is increase in prevalence of diabetes in people of 

all ages including older adults, thus the risk of developing Cognitive Deficits may 

increase. Malgorzata Gorska-Ciebiada et al,(2014) had done research on 

prevalence, risk factors and comorbidity of diabetes, the study claimed the most 

important of mild cognitive impairment and depressive episodes is type 2 diabetes 

mellitus. The aim to study was to identify the predictors of cognitive 

impairement.276 diabetic patients were screened for cognitive malfunction. 

Assessment was done using detailed history, BMI,HbA1c levels and blood levels 

of lipids. The positive predictors for having cognitive dysfunction were higher 

HbA1c levels, female gender, Lack of physical activity, hypertension. Higher lipid 

levels and insulin medications. 

Mild form of cognitive dysfunction might hamper everyday activities depending 

on the work and situation, which requires various cognitive domains such as 

general intelligence, processing speed, psychomotor efficiency, attention, 

perception, learning, memory, and executive functions. The assessment tool used 

in the current study to assess cognition was Montreal cognitive assessment score 

which has highest reliability of (r=0.92) as compared with standard Minimental 

state examination scale. 

The overall prevalence of mild cognitive impairment was 31% and 69% 

population had normal cognitive functions. Rajni Santhkumari Nagothu et 

al,(2016) conducted a study tittled”Right Dorsolateral Frontal Lobe N-Acetyl 

Aspartate and Myoinositol Concentration Estimation in Type 2 Diabetes with 

Magnetic Resonance Spectroscopy. The aim of the was to observe effects of 

yogasana and pranayama on glycosylated hemoglobin(HbA1c) levels and right 

dorsolateral frontal cortical NAA and Ml concentration in type 2 diabetes.68 

patients with type 2 DM were selected aged between 36-65 years and divided to 

test and control group each 34.Test group did yogasana and pranayama for 6 

months,6 days in a week,45-60 minutes. This study concluded that yogasana and 

pranayama minimized the neuronal and glial cell damage which was evident by 
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minimal changes in right dorsolateral frontal lobe NAA and Ml levels in type 2 

DM. 

Mohammad Abdul Hannan Hazari et al (2011), conducted a study titled 

“Cognitive impairment in type 2 DM”. The purpose of the study was to determine 

the cognitive impairment in relation to the duration of type 2 diabetes. A cross-

sectional study included group 1 with diabetes with more than 5 (n=11) years and 

group 2 with DM with less than 5 years (n=17), and patients without diabetes 

which was the control group (n=18). These were examined using p300 event 

related potentials (ERPs) and using Folstein MMSE score for cognitive functions. 

The study concluded that the patients with type 2 DM having more than 5 years 

had prolonged p300 latencies than that of patients with less than 5 years. 

 

 Chronic hyperglycemia is one of the determinants of cognitive decline in people 

with Type 2 Diabetes Mellitus. The deleterious effects of hyperglycemia are 

mediated through an increased influx of glucose through the polyol pathway 

forming sorbitol and fructose, oxidative stress and non-enzymatic glycation of 

biomolecules resulting in advanced glycation end products (AGE). 

Chronic hyperglycaemia and long duration of diabetes are both associated with 

increased development of cognitive dysfunction.  Reduced insulin sensitivity, 

which is common in people with type 2 diabetes, affect the cognitive process. 

                                                          Conclusion 

The present study concludes the prevalence of cognitive impairment in patients 

with type 2 Diabetes Mellitus is 31%. 
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Figures 

Graph no 1: Age distribution 
 

 
 
Interpretation: The total number of patients included in the study were 100, amongst those 
maximum patients were from the age 30 to 40 years of old and least were from 46 to 50 
 
 
Graph no 2: Gender Distribution 
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Interpretation: In this study 47 male and 53 females were included. 
 
 
 
 
 
 
 
 
 
Graph no 3: Duration of type 2 Diabetes Mellitus 
 

 
 
Interpretation: The duration of Type 2 Diabetes mellitus included in this was from 1 to 15 
years, 46 patients were having Diabetes ranging from 1 to 5 years, 39 were having from 6 
to 10 years and 15 were having from 11 to 15 years. 
 
Graph no 4: Average fasting and Postprandial BSL in patients with type 2 Diabetes 
Mellitus in mq/dL 
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Interpretation: The average fasting BSL of all patients included in the study was 
150.45mq/dL and that of postprandial BSL was 192/59mq.dL. 
 
 
 
 
 
 
 
 
 
Graph no 5: Prevalence of mild cognitive impairment in type 2 Diabetes Mellitus. 
 

 
 
Interpretation: Prevalence of cognitive impairment in type 2 Diabetes Mellitus is 31%. 
 
Graph no 6: Stroop test score 
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Interpretation:  Among 100 patients 62% of Diabetics were having stroop test score 
ranging from 1 to 5seconds,29% were having from 6 to 10 seconds,2% were having 11 to 
15 seconds and 7% were having from 16 to 20 seconds. 
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