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ABSTRACT 

Background: Few studies have shown that an increased risk of Cognitive impairment is associated with Type 2 

Diabetes mellitus. 

Objective: To estimate the prevalence and incidence of Cognitive impairment in people with Type 2 Diabetes 

mellitus. 

Materials and Methods: We conducted an observational study using the ACE III to assess the Cognitive 

impairment in Type 2 Diabetes mellitus and subjects with score between 85 and 92 were included in the study. 

People diagnosed with T2DM with age group 35-65 were included. A total of 700 patients were screened and 

after set parameter of inclusion and exclusion criteria,106 subjects was enrolled for the study out of which only 

60 Diabetic subjects were included in the present research. The study was conducted from July 2019 to July 

2021 in Ayurveda Hospital in College of Ayurveda, Bharti Vidyapeeth, Pune. 

Results: The prevalence of Cognitive impairment in T2DM patients is 56.60%. 

Conclusion:  This study adds to the evidence on dementia prevalence and incidence, particularly in T2DM 

patients. The present study revealed that higher prevalence of Cognitive impairment in T2DM.  
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INTRODUCTION: 

 Type 2 Diabetes mellitus (T2DM) is a common metabolic disorder characterized by an abnormal blood 

glucose level, insulin resistance and a relative lack of insulin1 and it is growing problem throughout the world. 

In India there are more than 77 million people with Diabetes including those who are unaware of their 

condition. T2DM often involves disturbances of carbohydrate, fat and protein metabolism.2 It is well 

established that T2DM is an independent risk factors for eye, kidney and neurological disease as well as for 

cardiovascular morbidity and mortality. Recent researches from several epidemiological studies suggest that it 

is also a risk factor for Cognitive dysfunction.3 Compared to healthy individuals, people with T2DM often have 

an increased risk of develop Dementia or Cognitive dysfunction. Previous study suggests that T2DM is not only 

a risk factor for MCI but also promotes the transformation of MCI into Dementia .4 

 The possible link of T2DM with cognitive performance is intricate and remains unforeseen as other 

factors including age, socioeconomic status, marital status, level of education and other co morbidities also 

influence cognitive function. 5 

 The process of cognitive function decline and brain structural abnormalities in T2DM patients remain 

inadequately understood. However research has identified many risk factors that promote the occurrence of 

MCI in T2DM patients, including vascular risk factors, macro vascular disease, micro vascular complications, 

poor Glycemic control, hyperinsulinemia, and increased oxidative stress, accumulation of amyloid beta peptide 

and tau hyper phosphorylation, and nerve growth factor deficiency. 6 

 Cognitive function was measured using a variety of simple cognitive tests. The most commonly used of 

these were: the Mini- Mental State Examination (MMSE), ACE-R, ACE III etc. In this observational study, we 

used the ACE III to assess the cognitive function of T2DM patients aged 35-65 years. We aimed at determining 

the characteristics of Cognitive impairment in T2DM patients in the age range as well as identifying potential 

risk factors and biomarkers from among the demographic and clinical characteristics of the patients included in 

the study. 

 Till date no medication has been approved for the treatment of MCI. However, the conversion of 

amnestic MCI to AD, has led to a surge of research in the field.7 

 Also not much study performed on Cognitive impairment in T2DM. To understand the influence of 

T2DM on Cognitive decline, the present study was designed to examine the prevalence and predictors of 

neurocognitive impairment in T2DM population in India. 

 

AIM AND OBJECTIVE 

1) To examine the prevalence and predictors of Cognitive Impairment in T 2 DM. 

2) To evaluate the associated factors in subjects having Mild Cognitive Impairment in T2 DM. 

3) To analyze the cognitive impairment using ACE III in patients with T2DM. 

Materials and Methods: 

Ethics: The present observational clinical study comprised 60 T2DM subjects who attended OPD of Kaya 

Chikitsa in Ayurveda Hospital at College of Ayurveda, Bharti Vidyapeeth, Pune, India. Patient’s 

enrollments were from July 2019 to July 2021.  

Study design: An Observational study 

Eligibility Criteria: A total of 700 patients were screened and after following stringent inclusion- exclusion 

criteria, 60 Diabetic subjects were included in the present research. The Inclusion Criteria was consenting 

T2DM patients having 5 year or more with controlled BSL parameters. Age between 35-65 years of either sex 

irrespective of work and socioeconomic status, having memory complaint more than 6 months, whose score on 

ACE-III is 85-92 and literate with minimum education 7th and knowledge of Hindi, English and Marathi 

language. Exclusion criteria was subjects not had any other neurological conditions such as stroke, 

Alzheimer’s, Parkinson’s disease, Epilepsy or Head injury, Cardiovascular such as HTN, Hypotension, 

Atherosclerosis and Psychiatric disorder, Depression and Alcohol dependency, any other Drug dependency and 

use of any Antipsychiatric medications, No chronic inflammatory disease or infection such as RA etc, having 

visual impairment.  
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Detection of MCI: Cognitive function was assessed with the help of ACE III test scale. 

Study intervention:  Patients was assessed for Cognitive impairment by assessing the ACE-III final revised 

version Hindi and Marathi language. It is a screening test that is composed of tests of attention, orientation, 

memory language, visual perception and visuospatial skills. It is a detection technique that can differentiate 

patients with and without Cognitive impairment, is sensitive to the early stage of dementia. It is developed to 

overcome the neuropsychological omissions present in the MMSE. It is a brief Cognitive screening tool, which 

takes 15-20 minutes to administer and is useful in the detection of Dementia syndrome. The index study of the 

ACE-III demonstrated high sensitivity and specificity with cut off recommended as for the ACE-R as follows 

1) 88 (sensitivity= 1.0; specificity= 0.96) and 82 ( sensitivity= 0.93; specificity= 1.0).  

 The MMSE lacks sensitivity to identify frontotemporal dementia whereas in ACE III is used to detect 

accuracy for detecting frontotemporal dementia. Same ACE III is use to demonstrate early stage of MCI, 

MMSE lacks it.8 

 The WHO 5 is used as it is a short questionnaire consisting of 5 simple and non invasive questions, 

which tap into the subjective wellbeing of the respondents. The scale has adequate validity as a screening tool 

for depression. 

OBSERVATION AND RESULTS 

 Total of 60 subjects were received out of which the number of female volunteers was 40 % and the 

number of male volunteers was 60%. In the present study it was observed that maximum number of patients 

43.34% were in the group of 46-55 year. Majority of patients 35% developed the Cognitive impairment 

between the age group 56-65 Years .93.34% patients were married, and 6.66% females were widow. Maximum 

number of patients 66.66% was matriculated and not studied more. Socioeconomic status of all subjects are 

considered and found that more people (76.67% ) belongs from middle class. On considering the nature of 

occupation of subjects it was found that only 46.66% subjects were working. Distribution of family status are 

considered and found that 83.33% subjects were from nuclear family . On considering the area wise distribution 

80% subjects were from Urban area. 66.67% subjects had Vishmagni. 70% subjcets had Krura Kostha. On 

considering Prakriti 20% subjects had Kapha prakriti, 16.67% had Vata and Pitta prakriti each, and 16.67% had 

Kaphavataja while 15% had Pittakapha Prakriti. 80% subjects had Tamasa Prakruti. 85% had madhyama Sara, 

51.67% subjects had madhayama samhanana, 60% subjects had madhayama pramana. 73.33% subjects had 

madhyama satmya. 78.34% subjects had Avara satwa. 73.33% had Madhyama ahara shakti, and 51.67% 

subjects ahd madhyama vyama shakti, while 45% subjects had avara vyayaama shakti. 81.67% subjects were 

taking mixed diet. 76.67% subjects were taking meals irregularly and untimely. 93.33% subjects had affected 

Rasavaha, Rakta vaha and Medovaha and Annavaha srotas, 86.66% subjects had Asthivaha, 66.66% subjects 

had Majaavaha, 43.33 had Purishvaha srotodushti. All subjects had Manovaha Srotodushti. On considering 

Nidra factor 80% subjects had disturbed sleep and more time to initiate the sleep and less sleeping hours.  

53.33% subjects had suffering from OA, 5% had lumber spondolysis, 16.66% subjects had Skin disease and 

16.66% subjects had suffering from Amlapitta. By lab investigation it is concluded that all subjects have high 

cholesterol and triglyceride level. Fasting Blood Glucose level of all subjects were more than normal. 95 % 

subjects had HbA1C 7.5 or above, 5% subjects had HbA1C level between 6.6 and 7.5. ACE III value of all 

subjects was calculated and range between 85 and 88.  86.66% subjects had less memory domain, 81.67 % had 

less attention domain, 66.66% had less fluency domain, 21.66% had less visuospatial domain and 8.33% had 

problem in language domain. 
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DISCUSSION: 

 To the best of our knowledge, this is the first study to estimate the prevalence and incidence of dementia 

among the diabetes population in representative sample in the Pune, India. Our result showed that the incidence 

and prevalence of dementia have increased sharply in recent years among the diabetic population.  

 The present study examined the prevalence and predictors of Cognitive impairment in T2DM patients in 

Pune, Maharashtra. This is the first study from this region which revealed that the prevalence of Cognitive 

impairment is 56.60 % in diabetic population. One study from Jaipur has shown that the prevalence of 

neurocognitive impairment in T2DM patients is 48%, however data from other regions have shown that 

cognitive decline in T2DM patient’s ranges from 3% to 23%.9 This prevalence rate may vary depending on the 

sampling procedure and diagnostic criteria. 

Excluded 488 

(Diagnosed with other disease 

associated with  Type II DM) 

- Illiterate patients-76 

- Uncontrolled DM- 109 

- Alcoholic Chainsmoker-68 

- Visual impaired-14 

- Neurological disorder 

- Stroke- 49 

- Parkinson’s -15 

- Cardiovascular Patients 

- Hypertension-57 

- Psychiatric condition 

- Depression-36 

- Chronic inflammatory 

disease(RA)-77 

- DM less than 5 years-23 

 

Excluded 106 

- Unwilling- 72 

- Non 

consenting- 34 

Remaining (N=106) 

Enrolled patients with impaired cognition (N=106) 

Test for cognition using ACE-III 

Subjects with normal ACE III value 

(N=46) 

Subjects with abnormal ACE III value( N=60) 
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Age- gender 

 Maximum patients in this study were between 45 and 65 years age group. This indicates the dual attack 

of T2DM and ageing in this age. On one side, T2DM affects due to increased responsibilities, expectations for 

maximum productivity, and on other side the body begins to show changes of ageing declining adaptability 

leads to cognitive impairment. Therefore maximum preventive care can be taken in this particular age.  

 Patients of either sex were included in the present study. It is a matter of debate whether T2DM and 

cognitive impairment is influenced by gender factor. In this study almost more number of males was having 

T2DM with Cognitive impairment symptoms. This may be due to the change in diet, increased responsibilities, 

and irregular food habits due to fast lifestyle. Feminine gender due to Alpa Sattva by nature may be considered 

as having less endurance to stress, responsibilities and irregular food habits has also the chance of occurring the 

T2DM and cognitive impairment. It seems that the modernized lifestyle, irregular food habits and extra 

responsibilities can be stemmed at the causation of disease and not be influenced by gender in today's era. 

 

Education–habitat 

 Education can modify and develop the personality at gross level. Education can define the diet and 

lifestyle pattern in order to prevent disease, and through its philosophical aspect it can prepare the person to 

cope up with stress and responsibilities and less chance of life style disorders like T2DM and so Cognitive 

impairment. Ayurvedic classics state that Vidya (knowledge) is the foremost factor for Brimhana (nourishing 

the mind). In this study more number of patients was only matriculates and having secondary education. It is 

probably because of less education and less knowledge of bearing high responsibilities and more socio 

economic burden. They are also not serious about diet and quality of food which are fruitful for body and not 

causing the disease so having more chance of getting T2DM and Cognitive impairment. 

 The data collection center was in urban habitat; obviously the population visiting the hospital was 

urbanite at maximum. The urban verses rural lifestyle has some basic differences in terms of timings of diet and 

work schedules. Rural life is observed to be less stressful, more nature and eco-friendly, which may minimize 

the disease like T2DM and Cognitive impairment. Urban life is probably more stressful and less eco-friendly; 

moreover environmental pollution has had an impact on T2DM. Further epidemiological research may focus 

some interesting outcomes. 

  

 

Marital status–socio-economic status 

 The data shows that majority of the patients (56%) were married. This prevalence is due to social 

structure and the age group selected in the study. Marriage is one of the positive stressors enlisted. But it can act 

in both positive and negative way on overall human being. Some reports state that married people look younger 

and are happier with less stress. Positively, this provides physical and mental satisfaction and support 

throughout the adversities which is most important in coping with stress. Negatively, it bears increased 

responsibilities and requires significant adaptations to other human being in sharing the life moments, which 

may drain psychological energy, increasing stress, increase socioeconomic burden causing the disease like 

T2DM and Cognitive impairment. 

 In the socio-economic status, it was found that maximum (46%) were from middle class. Middle class is 

the strata in struggling and developing stage, which is expecting to work more and earn more, and has less for 

leisure. This stage is more prone to stress. Apparently, the time awareness and attention towards personal, 

physical, mental and spiritual health is less to this community. This ultimately results in poor status of overall 

health and nutrition; worsening the condition of life style disorder such as T2DM with impairment in cognition.  
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Occupation, nature of work, work satisfaction 

 In the present study, variety of work types are studied, as it was not limited to a specific working group. 

Housewives, servicemen and businessmen and labor class were found more incidents in studied population. As 

per the involvement of psyche and soma while doing the work, maximum reported to be engaged in physical 

and mental work. Maximum patients were performing sitting work, followed by those who stated to have 

standing work also. With respect to work satisfaction history, nearly half stated that not at all be satisfied with 

the work they were doing, followed by partially satisfied patients and the lesser were content with their work. 

 Work plays a great role in life as nearly one third of adult life is spent at work place, indulged in work. 

Being housewife, also involves the psyche and soma equally to maintain the family and perform duties within 

the stipulated time. In service and business professionals, the key holders are their bosses and customers to 

whom they have to satisfy for their bread and butter, which play the role of stressors in patient's life. Nature of 

work, whether physical and/or mental, accounts to the utilization of Karmendriya (locomotor organs) 

and/or Jnanendriya – Buddhendriya (sense and intellect) in a proper way. The improper exploit may lead to 

etio-pathology of Prajnaparadha and leads to disease as T2DM and decreased cognitive process.  

Life-style, daily routine related to pathology 

 In this view, some specific activities related with the ageing and relieving stress like exercise, sleep, late 

night, were observed in the present population. On analysis, it was found that maximum patients were not doing 

any type of exercise, almost none of the patients followed regular massage. The majority patients had improper 

sleep, with disturbed pattern in maximum. Nearly half reported to have regular daily routine activities; 

remaining with irregular daily routine; Less than half patients had not adopted lifestyle as per season and same 

number felt that they don't have proper life style. More than half patients reported not to be having late 

nights/night shifts regularly in their schedule. Almost none of the patients had followed Shodhana like body 

purification procedure previously. Each of the above activity is enlisted to have positive impact on slowing 

Blood sugar level and preventing Cognitive impairment. 

 Vyayama, i.e., exercise is known to increase the physical and mental endurance to stress (Dukkhaha, 

Kleshasahishnuta). It has got a positive psychological benefit as Ayurveda quotes that it gives stability to body 

and mind. Many reports have noted the beneficial activity of exercise as anti-ageing, anti-stress effective in 

maintaining the blood sugar level and managing the cognitive process through its impact on neuro-endocrinal 

axis. Moreover, it can show many health benefits on cardio-vascular system, immune system, brain functions, 

and depression.  A study reports that frequent and regular aerobic exercise has been shown to help prevent or 

treat serious and life-threatening chronic conditions such as high blood pressure, obesity, heart disease, Type 2 

diabetes, insomnia, Cognitive impairment and depression. 

 Sleep is essential for good health and considered as one of the three pillars of life. Nidra depends upon 

the natural retirement of mind and sense organs owing to fatigue. Improper sleep is a cause as well as effect of 

stress pushing the person in vicious cycle. As per the quotation ‘Ratro jagaranam ruksham’, inadequate sleep 

can vitiate Vata-Pitta Dosha, disturb Kapha at physical level and at mental level, it can 

disproportionate Rajas, Tamas and Sattva quality. Various studies support the finding that improper sleep can 

adversely affect the physical and psychological functioning of body and causing T2DM and disturbed 

cognition.  

Manovaha Sroto dushti 

 Stress is the origin for all mental and physical disorders. Knowing this horrible factor, Charaka quoted 

“Aayasaha Sarva Apathyanam Agryaha”. 

 Which means stress is the foremost factor which is not to be followed. This indicates the hazardous 

nature of stress in causing depression. Modern psychiatric research also shows the relation between stress and 

depression through disturbance of Hypothalamo-Pitutary-Adrenal axis releasing more amount of Cortisol-stress 
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hormone in the blood. This stress and depression causes more T2DM patients and after that causing Cognitive 

decline.  The stress was at mostly personal level in maximum patients followed by family, then 

professional/work and least to be at social level. Personal level included the disturbance in physical, 

psychological and spiritual level showing the inadequacy to cope up with stress. Family included the 

relationship, emotional make up in the family. The social core includes the relatives, neighbors, relation with 

them, security and society in which the patient lives.  

Personal history 

 The bowel habit was observed unsatisfactory in maximum patients, while the nature of stools was hard 

with strain full defecation in maximum patients. The data is suggestive of vitiation of Annavaha, Purishavaha 

Srotas with Apana Vata Dushti. This may be due to the improper dietary habits discussed earlier. The 

possibility of altering the gastro-intestinal (GI) physiology as the age advances cannot be denied. The adverse 

effect of stress on GI functioning is well documented in modern science as well as Ayurveda also. In patho-

physiology of Udavarta, it is stated that the Pratiloma Gati of Apana leads to various disorders including 

psychiatric and psycho-somatic ones. Thus the vicious cycle of stress disturbing bowel habit and disturbed 

bowel leading to disorders continues unless until it is properly treated. 

On examination of Koshtha, it was revealed that the majority patients had Krura Koshtha and nearly one sixth 

had Madhyama Koshtha, this may be due to the incidence of majority of patients showing Vata-Pittaja 

Prakriti discussed later in this section. It is utmost important to take some Anulomana medicine for Krura 

Koshtha patients to channelize their Apana in proper direction. Otherwise the vitiated Apana can disturb the 

function of Samana impairing Agni. However, Mutra Pravritti (micturition) was proper in all patients. 

Artava Pravritti and gynecological history 

 In gynecological history, out of total women, nearly 5 had irregular menstrual cycle, and one third was 

in the phase of perimenopause. Disturbed Menstrual cycle and menopause itself has an impact on ageing, 

Cognitive impairment, T2DM and stress due to disturbance in hormonal regulation. 

Sharirika Prakriti Parikshana 

 The maximum patients were Kaphaja Prakriti followed by Vataja, Pittaja, and Kaphavataja Prakriti. 

This supports to classical reference that Kapha plays vital role on T2DM. Prakriti plays a pivotal role in 

determining the overall response of the person to all endogenous and exogenous stressors.As mentioned in 

classics Kapha Prakriti persons are lazy, more eating capacity and more sleepy than other so are more 

vulnerable for T2DM.  Pitta Prakriti persons have naturally less endurance capacity to cope with stress as they 

are described as Mrudu, Sukumara, and Klesha-Asahishnuta. The mixing of Kapha and Vata in formation 

of Kapha-Vata Prakriti can further disturb the composition leading to hastening of ageing process, and 

depleting the endurance to stress and more chance of getting T2DM. The determination of Prakriti is important 

to advocate the preventive measures and prescribe management principles of disease. 

Manasa Prakriti Parikshana 

 Maximum patients showed of Rajas-Tamasika dominant Manas Prakriti. This indicates that Rajo 

Tamasa Manas Prakriti is more vulnerable to stress, irregular food habits and premature ageing due to 

instability of mind. Classics narrate the involvement 

of Rajas and Tamas in Prajnaparadha.  Kashyapa quotes Rajas as the initiator for all activities and Tamas as 

the regulator of all activities. The combination of Rajas and Tamas as psychic constitution leads to most 

unstable status of mind. Bhagavad Gita also describes in detail qualities of Rajas and Tamas in mind. The 

composition disturbs mind and memory results into Cognitive impairment. 
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Sarata - Samhananata - Pramanata - Satmya Parikshana 

 Madhyama Dhatu Sarata, Madhyama Samhanana, and Madhyama Pramana and Madhyama 

Satmya were observed in maximum patients. As per classics, Pramana is related with longevity. Saara is 

related with quality of Dhatu (body tissues). Samhanana is body built and Satmya is ability to take different 

type of Rasa satmyata. As Sara, Satmya, Samahana all are related to diet Pattern and Pramana is the result of 

diet pattern Sarata. Samhanana and Satmya all have influence over disease related to diet as T2DM etc. and 

thus irregular and fast food habits cause Cognitive impairment in T2DM patients. 

Sattva and psychological status 

 On examining the Sattva Bala, it was revealed that majority of the patients were having Avara Sattva, 

and remaining with Madhyama Sattva. In the examination of psychological status of patients at first visit, it was 

observed that all patients were distressed; followed by maximum in depressed state and nearly half in 

sentimental state. These were the mixed expressions of the patients. Madhyama Sattva persons have medium 

endurance and their stressors can be managed by counseling. Avara Sattva needs to be attended and managed 

by both counseling and drugs. The Bala of Sattva is important in treating the disease and in fact can be 

improved by proper psychological care. The examination is also important in prescribing the medicine, dose of 

medicine and direction of memory enhancing therapy. 

Aahara Shakti 

 Maximum patients had Madhyama Aahara Shakti, while nearly one sixth had Alpa Aahara Shakti. This 

proportion shows that the disease T2DM is directly proportional to diet. The irregular food habits, fast food 

habits, and improper diet pattern causes T2DM and Cognitive impairment.  

Vyayama Shakti 

 Maximum patients had Madhyama Vyayama Shakti, while nearly half had Alpa Vyayama Shakti. As 

discussed earlier, the physical capacity to perform exercise is significant in relation to capability to handle the 

memory and T2DM both. There is strong evidence that physical capacity is inversely proportional to T2DM, 

ageing process and Cognitive impairment. 

Srotodushti involvement 

 In the present study, it was observed that all the patients showed signs of vitiation of  Manovaha 

Srotasa, which was obvious as the disease under study owes to vitiation of the Manovaha srotasa. Rasavaha, 

Raktavaha, Annavaha and Medavaha Srotasa were also found vitiated in maximum patients. As described 

earlier, Rasavaha Srotasa is vitiated due to excess thinking and worrying. Annavaha Srotasa can be vitiated due 

to Pavaka Vaigunya, i.e., impaired Agni, and Medovaha Srotasa gets vitiated due to Avyayama, Ati-

Samkshobha and Atinidra Sevana and irregular food pattern and mixed diet. All the above mentioned causative 

factors are observed as etiological factors in the present study. 

Lakshanatmaka Parikshana 

Prevalence of cardinal signs 

 All the patients in the present study complained of T2DM, being stressed out or burnt out or feeling 

tense and feeling aged or old, and memory complaints to an extent so as to disturb their daily life. This was the 

primary criteria for inclusion of studied population under trial and fulfils the diagnosis. These are the primary 

complaints of the patients at first visit and those willing to treat it were included. Feeling stressed and memory 

complaints can be considered as the Purvarupa of the disease if in mild form and cardinal subjective symptoms 

if presented in severe form. The symptoms indicate Vata-Kapha-Rajas-Tamas vitiation and  Sattva depletion in 

the body and mind of the patient. Depending upon the severity, the physician should identify and treat the 

disease at the earliest in order to prevent further damage. 
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Observations of chief complaints 

 Grahana (grasping Power), Dharana (retention Power), Smarana (memory power) were found 

impaired. The deterioration of intellectual functions in the disease T2DM and as the age advances has been 

described nicely by these terms. Moreover, stress and depression also has the potential to affect the intellect 

adversely in various ways. These are suggestive of Prajnaparadha as causative factor, leading to disease 

T2DM and, ultimately result in Cognitive impairment. This also indicates the cognitive impairment progress as 

per age. 

 Among other symptoms, Utsaha Hani (decreased enthusiasm), Karmendriya Hani (decreased loco-

motor activities), Parakrama hani (decreased physical strength) and Buddhi Hani (deterioration in wisdom) 

were found in all patients. These four symptoms involve the somatic as well as psychic capacity of the patient 

at equal level. These are due to somato-psychological impact of the disease. These can also be attributed to the 

underlying cellular exhaustion to cope up extra stress and hormonal senescence advanced at the early age. 

The above data suggests the physical and psychological decline in Cognitive impairment in T2DM patients.  

HbA1C and Cognition 

 In the present study there is strong correlation between HbA1C level and Cognitive impairment as there 

are more patients having HbA1C level more than 7.5. The probable cause for Cognitive impairment in high 

HbA1C level could be chronic sustained hyperglycemia. Hyperglycemia damages the neurons in the brain by 

oxidative stress mediated free radical formation, augmented release of inflammatory cytokines and 

glycosylation process without the action of enzymes. Furthermore, persistent hyperglycemia reduces neural 

growth in the hippocampus, which hampers the working memory and learning and thereby leading to a 

degeneration of hippocampus and cell death.  

Hyperlipidemia and Cognitive impairment 

In the present study all the patients are hyper lipidimic with raised cholesterol and triglyceride level. This shows 

the strong corelelation between Hyperlipidemia and Cognitive impairment. The probable cause is increased 

atherosclerosis which can cause damage to brain vascular endothelial cells and may interfere with the 

metabolism amyloid precursor proteins, thereby, accelerating the production and accumulation of AB and 

leading to cognitive dysfunction. Another study for this by Farr et. al. proposed that increased Triglyceride may 

affect amino acid receptors, impairing hippocampal synaptic transmission and affecting memory formation. is 

responsible for large vessel disease, whereas small vessel disease is unremitting because of remodeling of large 

and small arteries, impaired endothelial function and destruction of cerebral blood flow auto regulation leading 

to decrease in perfusion. Reduced blood flow obstructs the brain’s ability to understand, process, integrate 

information, etc, ultimately leading to impaired learning and memory ability.  

ACE III assessment: 

On considering the cutoff score of ACE III in the present study all patients are in the range og Cognitive 

impairment. Out of five domains in this scale the memory and attention domain is less in maximum patients 

shows that the memory and attention is more affected in T2DM patients, fluency of the T2DM patients are also 

affected in maximum extent.  Visuospatial and language domains are less affected in T2DM patients in this 

study shows that this two are not much affected. Memory and attention are the variables if affected disturb the 

daily life more. 

CONCLUSION: The conclusions of our study support the hypothesis that there is an association between 

T2DM and impairment of Cognition. The study revealed a trend of increasing prevalence and incidence of 

Cognitive impairment in the T2DM population in Pune India. Higher prevalence of Cognitive impairment is 

alarming, and results of the present study suggest that every Diabetic subjects should be examined for cognition 

so that future imperative sequels of T2DM, especially neurodegeneration and vascular dementia may be tackled 
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effectively. Further more studies are required to determine how Cognitive impairment prevalence and incidence 

may be influenced by T2DM. 

FINANCIAL SUPPORT: Nil 

CONFLICT OF INTEREST:  There are no conflicts of interest.  

 

REFRENCES: 

1. Wei Li et.al, Prevalence, Influence Factors and Cognitive Characteristics of Mild Cognitive Impairment 

in Type 2 Diabetes mellitus, Front, Ageing Neuroscience, July 2019, Volume 11, Article 180. 

2. Sarath VB, Balaji PV, A Study of Cognitive Impairment in patients with Type 2 Diabetes mellitus- A 

Prospective Observational study, Int J Sci Stud 2020; 8 (3); 120-123. 

3. T. Cukierman et.al, Cognitive decline and Dementia in diabetes- systemic overview of prospective 

observational studies, Diabetologia, 2005, 48: 2460-2469. 

4. Wei Li et.al, Prevalence, Influence Factors and Cognitive Characteristics of Mild Cognitive Impairment 

in Type 2 Diabetes mellitus, Front, Ageing Neuroscience, July 2019, Volume 11, Article 180. 

5. Khullar S et.al. The prevalence and predictors of Cognitive impairment in Type 2 Diabetic population of 

Punjab, India, J Soc Health Diabetes, 2017, 5: 47-53. 

6. Lin Sun et.al, Risk Factors for  Cognitive impairment in Patients with Type 2 Diabetes, Hindawi Journal 

of Diabetic Research, 2020, 4591938. 

7. Dr A V Joshi et.al., Mild Cognitive impairment- A conceptual study, JMSCR, Vol 3, Issue 7, 6723-

6729. 

8. Diana Bruna & Sofia Schumann et al, Addenbrook’s Cognitive Examination III in the diagnosis of 

Dementia: a critical Review, Dovepress Journal- Neuropsychiatric disease and treatment, Feb 2019, doi 

10.2147/ NDTS151253. 

9. Khullar S et.al. The prevalence and predictors of Cognitive impairment in Type 2 Diabetic population of 

Punjab, India, J Soc Health Diabetes, 2017, 5: 47-53. 

 

 

 

 

 

http://www.jetir.org/

