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ABSTRACT 

Background- Diabetes Mellitus (DM) and depression share a bidirectional association- 

both influencing each other in multiple ways with depression increasing the risk of 

incidence of diabetes and diabetes increasing the risk of subsequent depression. Both 

diabetes and depression are associated with increased risk of cognitive decline. 

Aims- 1. To assess the cognitive function in persons with Type 2 Diabetes Mellitus 

with depressive disorder and without Depressive Disorder. 

2.To assess the cognitive performance in a healthy control group and compare with the 

subjects with Type 2 Diabetes Mellitus with depressive disorder and without Depressive 

Disorder. 

Methods- The present study is a cross-sectional observational study ,consisting of 3 study 

groups- patients with diabetes mellitus and depression (n = 35),only diabetes mellitus (n = 

35) and healthy controls(n=35).Participants were assessed clinically and cognitively using 

the Mini International Neuropsychiatric Interview (6.0), Hamilton Depression Rating 

Scale(HAM-D) ,Global Assessment of Functioning Scale (GAF), Hindi Mental Status 

Examination (HMSE) , NIMHANS Neuropsychology Battery- 2004 and a questionnaire 

about sociodemographic data and were analysed across cognitive domains of attention, 

speed, executive functioning, comprehension, visuo-spatial orientation, learning and 

memory. 

Results- Participants in the study group 1 and study group 2  had impaired attention, 

visual learning ,executive functioning (p<0.001),comprehension (p<0.001), response 

inhibition and  memory components of cognitive functioning when compared to healthy 

control group. 
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Conclusion- Multipronged interaction between depression and diabetes makes the 

management of these more challenging. Alleviating depressive symptoms in these 

patients has a positive impact on improving their cognitive, mental as well as physical 

functioning. Increased awareness about this and timely psychiatrist consultation would 

help in better care in these groups of patients. 

 

Key words- neurocognitive functions, diabetes ,depression, 

 

 

 

 

  



XVIII 
 

 

TABLE OF CONTENTS 

 

 

1. Introduction                                                                     Page No. 1 

2. Objectives                                                                     Page No. 4 

3. Review of Literature                                                         Page No. 5 

4. Methodology                                                                     Page No. 15 

5. Results                                                                                 Page No. 24 

6. Discussion                                                                     Page No. 47 

7. Conclusion                                                                     Page No. 52 

8. Summary                                                                     Page No. 54 

9. Bibliography                                                                     Page No. 57 

10. Annexures                                                                     Page No. 63 

 

 

 



1 
 

 

“A COMPARATIVE STUDY OF NEUROCOGNITIVE FUNCTIONS 

IN TYPE 2 DIABETES MELLITUS WITH AND WITHOUT 

DEPRESSIVE DISORDER TO HEALTHY CONTROLS” 

 

INTRODUCTION 

Cognition is an intricate and multifarious  set of mental processes that is responsible for 

the awareness of the surrounding environment and to interact with it accordingly. It 

is a broad term referring to mental processes associated with learning, thinking 

and memory. 

Cognitive dysfunction refers to deficits in attention, working memory, speed of 

processing, reasoning, problem solving and verbal learning. 

It is a concept that has been given less attention .It is said to contribute  to the  significant 

functional impairment in individuals with depression.(1)and also quite overlooked as not 

a well-recognized complication of diabetes.(2).Cognitive complaints are also the core 

symptoms in acute episodes of depression. 

Major Depressive Disorder is a complex disorder which presents with 

depressed mood, anhedonia or loss of interest and easy fatigability along with 

other symptoms like loss of appetite, disturbed sleep, feelings of guilt, feelings of 

unworthiness, reduced self-esteem and self-confidence, pessimistic views 

about future, reduced attention and concentration and suicidal thoughts over a period 

of at least 2 weeks.(3)It is also associated with cognitive deficiencies, which contribute to 

poor functional outcomes and, as a result, a lower health-related quality of life. 

Depression alone was the second leading cause of burden globally in 2010, with disability 
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among working-age people being the highest of estimates. (4).350 million people were 

affected by it worldwide. (5) 

 

Type 2 Diabetes mellitus is a complex metabolic disease that can have devastating effects 

on multiple organs in the body.It is the leading cause of end-stage renal disease in the 

United States(6) and is also a common cause of vision loss, neuropathy, and 

cardiovascular disease.  

 

Diabetes is frequently associated with Depression as a comorbid condition.The risk of 

developing depression is higher among patients with diabetes compared to that among the 

general population. Depression is almost twice as common in type 2 diabetes mellitus 

patients compared with people free of diabetes. Diabetes and depression share a 

bidirectional association- both influencing each other in several ways with depression 

increasing the risk of incidence of diabetes and diabetes increasing the risk of subsequent 

depression.(7). 

Depression and diabetes are independent risk factors for one another, and both are 

associated with increased risk of cognitive decline which increases the morbidity and 

reduced functional outcome .Despite the close relationship between diabetes and 

depression and their effect on cognition, a few prospective studies have examined the 

combined effect of diabetes and depression on cognitive decline.(8) and only a few 

studies have examined the same in Indian patients  using standardized batteries. 

In the light of previous studies and dearth of Indian studies related to this research 

subject, the current study aims to know the association between the presence of type 2 

diabetes mellitus, depression, and cognitive functions through neuropsychological 

evaluation. 
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Implications of the study is that the data obtained will be useful in understanding the 

portrayal of cognitive dysfunction in diabetes with depression compared to diabetes 

without depression and healthy controls .This in turn will help in 

planning fitting measures to improve cognition and global functioning of 

patients with diabetes with depression or diabetes / depression alone . 
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AIMS AND OBJECTIVES OF THE STUDY 

 

1. To assess the cognitive function in persons with Type 2 Diabetes Mellitus with 

Depressive disorder and without Depressive disorder. 

2. To assess the cognitive performance in a healthy control group and compare with the 

subjects with Type 2 Diabetes Mellitus with Depressive disorder and without 

Depressive Disorder. 
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REVIEW OF LITERATURE 

 

INTRODUCTION 

COGNITION 

The term cognition is derived from Latin as a translation 'Cognitio' in Greek that refers to 

knowledge. 'Nus' refers to whereby the soul reasons and comprehends as explained by 

Aristotle in 350 BC. 

Human cognition has evolved step by step and progressively and is unique and superior 

because of the ability to think and comprehend. It can be divided into conscious or 

unconscious. The other forms could be concrete or abstract, intuitive or conceptual.(9). 

Cognitive development has been studied and various theories have been proposed. This 

has helped in understanding various aspects of human life and behavior. This knowledge 

has also helped mankind to integrate various biology of life with psychology and 

philosophy. 

Sigmund Freud, worked on the concepts of Id, Ego and Superego. He proposed 

the psychosexual theory of personality and cognitive development. Eric Erikson's work 

proposed the role of society and culture on the development of the ego. Jean Piaget 

offered four stages of development that lead to adult thought process. These components 

in combination help in various skills like problem solving and planning. This also has the 

capacity of regulating abnormal behavior which forms a significant element of psychiatric 

disorders.(10) 

Cognition is linked to neuronal circuits and their study is important for understanding 

psychiatric disorders and newer treatment options.(10).Since studies suggest that deficits 
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in cognition may predispose individuals to develop psychiatric disorders, it can be used as 

an early marker to know the onset of illness and to predict its course, outcome and 

recovery. 

Executive functions often referred to as cognitive regulatory or executive control systems 

are usually documented with cognitive disorders.(11)They include three broad categories 

of functions which helps in problem solving and planning; 

(I ) Inhibitory functions 

(ii) Working memory 

(iii) Cognitive flexibility 

 

Type 2 Diabetes, also known as non-insulin-dependent diabetes, until recently, as 

predominantly a disease of middle-aged and elderly adults, is becoming increasingly 

common among obese adolescents and youth. Global estimates for the year 2010 predict a 

further growth of almost 50%, with the greatest increases in the developing countries. 

Diabetes mellitus has reached epidemic proportions and affects more than 170 million 

individuals worldwide. 

 It contrasts from type 1 diabetes in pathophysiology, etiology, and prevalence .(12) Onset 

is insidious over many years, with formal diagnosis often occurring only after the 

appearance of biomedical complications. Two different metabolic events underlie its 

development: the occurrence of insulin resistance followed by progressive impairment of 

beta-cell function. Both reduce the bioavailability of insulin and ultimately lead to 

chronic hyperglycemia and its associated micro and macrovascular complications. Poor 

metabolic control has the same effect as for those with type 1 diabetes: a greatly increased 

risk of stroke, heart attacks, kidney disease, blindness, neuropathy, and foot problems as a 

consequence of micro and macroangiopathy secondary to chronic hyperglycemia.(13) 
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PATHOPHYSIOLOGY OF TYPE-2 DM 

Insulin resistance is said to be present when the biological effects of insulin are less than 

expected for both glucose disposal in skeletal muscle and suppression of endogenous 

glucose production primarily in the liver. In the fasting state, however, muscle accounts 

for only a 

small proportion of glucose disposal (less than 20%) whereas endogenous glucose 

production is responsible for all the glucose entering the plasma. Endogenous glucose 

production is accelerated in patients with type 2 diabetes or impaired fasting glucose. 

Because this 

increase occurs in the presence of hyperinsulinemia, at least in the early and intermediate 

disease stages, hepatic insulin resistance is the driving force of hyperglycemia of type 2 

diabetes. 

Insulin resistance is strongly associated with obesity and physical inactivity, and several 

mechanisms mediate this interaction. Several circulating hormones, cytokines, and 

metabolic fuels, such as non-esterified (free) fatty acids (NEFA) originate in the 

adipocytes and modulate insulin action. An increased mass of stored triglyceride, 

especially in visceral or deep subcutaneous adipose depots, leads to large adipocytes that 

are themselves resistant to the ability of insulin to suppress lipolysis. This results in 

increased release and circulating levels of NEFA and glycerol, both of which aggravate 

insulin resistance in skeletal muscle and liver. 

More recently, the concept of glucotoxicity-  development of irreversible damage to 

cellular components of insulin production overtime and the lipotoxicity, involving the 

beta-cell where the NEFA concentrations are raised as a result of enhanced adipocyte 

lipolysis.(12) 
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FIGURE -1- Pathophysiology of hyperglycaemia and increased circulating fatty 

acids in type 2 diabetes(12) 

 

Type 2 diabetes has been associated with decreases in psychomotor speed , frontal 

lobe/executive function , verbal memory , processing speed , complex motor functioning 

,working memory ,immediate recall, delayed recall , verbal fluency ,visual retention , and 

attention . The impact of these subtle neurocognitive deficits on the daily lives of patients 

with type 2 diabetes is not clear.(2) 

 Sinclair et al. found that subjects with mini-mental status exam scores less than 23 fared 

worse on measures of self care and ability to perform activities of daily living. These 

subjects also displayed an increased need for personal care and increased rates of 

hospitalization when compared with controls.(14) 
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PATHOPHYSIOLOGY OF COGNITIVE DYSFUNCTION  IN  DIABETES 

 

FIGURE -2 - Summary of possible mechanistic contributors to cognitive 

dysfunction seen in diabetes mellitus. Not all mechanisms are present in 

every patient.(2) 

 

 

 

Depression as an entity was mentioned in the ancient scriptures itself and in the 

epics like Ramayana and Mahabharata , which denotes its presence since ancient times. 

(15) 

But even before this, depression what we call now, appeared in the second millennium 

BC in Mesopotamia and it was dealt more as a spiritual condition as they believed it was 

because of demonic possessions and priests were called upon rather than physicians to 
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treat the affected ones. The Ancient Greek, Romans, Babylonians, Chinese, Egyptians 

and many other cultures also followed the same idea where they believed that depression 

is caused by demons and evil spirits. 

Hippocrates , known as the father of medicine, along with other physicians from the 

school of Hippocratic physicians (460-377BC) described the state of depression in the 5th 

century.(16) 

 

NOSOLOGY OF DEPRESSION  

According to ICD-10, mild/moderate/severe depressive episode is classified 

under F32.1, F32.2, F32.3 respectively. More than one episodes of depression is 

classified under recurrent depressive disorder F33. (3) 

In DSM-5 depressive episodes are classified under Major depressive disorder. It 

also mentions the specifiers and severity. The Diagnostic and Statistical Manual of 

Mental Disorder identifies cognitive impairment (i.e., poor concentration or 

indecisiveness) as a criterion item of a major depressive episode (MDE).(17) 

 

WHOs, global burden of disease study places unipolar depression among the 10 leading 

medical causes of disability in the world, and second only to ischemic 

heart disease.(18)Depression affects one in seven individuals at some time in their 

life.(19) With a life time prevalence of around 13.5-21.2%.It is the most prevalent 

amongst all the  mental disorders. (20) And at any time, at least 5% of the population 

suffers from depression.(21) 

As per the WHO, 36% of Indian population is affected with depression at one or 

the other times in their lifetime. It is found worldwide, and it affects the individuals of all 

ages, both the sex, socioeconomic status and religion. 
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 In 2015, approximately 322 million people in the world were diagnosed to have 

depression and in that, 57 million were from India which accounted about 18% of global 

estimate.(22)The lifetime prevalence rates of MDD ranges from 5-17%. 

NEUROBIOLOGY 

The monoamine hypothesis is the main hypothesis until the recent research. 

Monoamine hypothesis states that, the dysfunction in regulation of neurotransmitters i.e. 

Serotonin, Norepinephrine and Dopamine is responsible for development of depression. 

Two recent theories about dopamine and depression that are available,are mesolimbic 

dopamine pathway, which may be dysfunctional in depression and that the dopamine D1 

receptor may be hypoactive in depression.(10)The symptoms of mood disorders and 

biological research findings support the hypothesis that mood disorders involve pathology 

of the brain. The four brain regions which are implicated in regulation of emotions are: 

the prefrontal cortex (PFC), the anterior cingulate, the amygdala and the hippocampus. 

DEPRESSION AND COGNITIVE IMPAIRMENT 

Cognitive impairments are frequently observed in patients suffering from depression. 

About 2/3rd of these patients exhibit impairments in cognitive functions(23) 

After in-vivo structural, functional imaging studies and post mortem studies, it was 

postulated that frontal–striatal–thalamic and limbic–thalamic–frontal networks play a 

significant role in the pathogenesis of depression by regulating mood, cognition and 

behaviour.(24)Lesions in the parietal and frontal areas of brain were associated with 

severity of the illness and impairment in cognition in individuals prone for 

depression.(25) 

Abnormal neuronal activity was elicited by the areas in brain responsible for cognitive 

control during functional neuroimaging. Poor behavioural performance was exhibited by 

them on performing demanding cognitive tasks.(26) 



12 
 

FIGURE – 3 DETERMINANTS OF COGNITIVE DEFICITS IN MDD (27) 

 

COGNITION IN DIABETES AND DEPRESSION 

A study conducted by Demakakos et.al, who looked in to the synergistic effects of 

diabetes and depression on memory and executive functioning, concluded that  

participants with either diabetes or elevated depressive symptoms recalled significantly 

fewer words compared with those free of these conditions with respect to memory (word 

recall), but more words compared with those with both conditions. With respect to 

executive function (animal naming), participants aged more than 65 years with diabetes 

or those with elevated depressive symptoms named significantly fewer animals compared 

with the reference category, while those with both conditions named fewer animals 

compared with any other category. The rate of executive function decline was 

significantly greater in participants with both conditions (-0.54, 95% CI, -0.99 to -0.10; 

and –0.71, 95% CI, -1.16 to -0.27, per study wave, for those aged 50–64 and > 65 years, 

respectively), but not in participants with either condition. Diabetes and elevated 
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depressive symptoms are inversely associated with memory and executive function, but, 

individually, do not accelerate cognitive decline. They also concluded that the co-

occurrence of diabetes and elevated depressive symptoms significantly accelerated 

cognitive decline over time, especially among those aged 50–64 years. (7) 

 

Szeman et. al, found that patients with diabetes are approximately 1.5 times more likely 

to experience cognitive decline than individuals without diabetes(28).  

A study by Sullivan et.al, reported that diabetes patients with comorbid depression 

experienced a greater cognitive decline compared with those without depression over a 

40-month follow-up(29).  

 Type 2 DM has been associated with a decrease in psychomotor speed(8), executive 

function(8,30), working memory(30), and immediate recall. (31).  

A cross-sectional study by Solanki et. al, concluded that although there is a correlation 

between diabetes and cognitive functions, a significant correlation was not found between 

depression and cognitive performance (32).  

A cross-sectional study by  Guerrero-Berroa et.al, concluded that significant 

associations of depression with several cognitive domains and overall cognition even in 

cognitively normal elderly with Type-2 DM, suggesting that depression may have a role 

in impaired cognitive function in Type-2 DM, which may be attenuated by 

antidepressants(33).  

An epidemiological cross-sectional study conducted by Degmecic et al. inferred that  

patients with Diabetes mellitus and depression presented more cognitive dysfunctions 

compared with the control group was suggestive of a synergistic effect of diabetes and 
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depression on cognitive function that accelerates cognitive decline over time and 

significantly adds to baseline differences. (34) 

A systematic review conducted by Danna MS et.al, found the presence of comorbid 

depression was associated with poorer cognitive outcomes than for persons with diabetes 

Alone.(35) 

 

The review of literature indicates that cognitive dysfunction in Diabetes and depression 

has been a curious research area. Cognition has been tested using neuropsychological 

batteries like Halstead Reitan battery test and CANTAB, Luria Nebraska or by tests like 

WCST, Stroop test, DSST,N back test etc. Age, Education, Address, Gender and Level of 

IQ matched controls were also recruited in some studies. It was observed that 

symptomatic patients having diabetes and depression had attention, set shifting, memory, 

learning, processing speed  and executive function deficits when compared to either of 

them alone or to healthy controls. 
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METHODOLOGY: 

SOURCE OF DATA: 

STUDY SUBJECTS:   :   All patients diagnosed with Type 2 Diabetes Mellitus, visiting 

the Department of Medicine and the Endocrinology Department, SDM College of 

Medical Sciences and Hospital, Dharwad. 

STUDY GROUP -1 (PATIENTS WITH DIABETES MELLITUS AND 

DEPRESSION) 

INCLUSION CRITERIA:  

1. Patients in the age group of 18-60 years, diagnosed with Type 2 Diabetes 

Mellitus on treatment with and without insulin and oral hypoglycemic drugs 

with a minimum duration of illness of 2 years. 

2. Patients who met the criteria for depression according to ICD 10 DCR 

classification. 

EXCLUSION CRITERIA:    

1. Patients who denied consent for the study. 

2. Patients previously diagnosed with psychiatric disorders like psychosis, 

substance abuse and anxiety disorders. 

3. Patients with h/o cerebrovascular accidents, seizure disorder, Intellectual 

developmental disorder and any other neurodegenerative disorders. 

4. Patients with Thyroid disorders. 

5. Patients diagnosed with Type 1 Diabetes Mellitus, Pancreatic Diabetes and 

Gestational Diabetes Mellitus. 

6. Patients with coexisting chronic medical illness - Hypertension, Chronic 

infections like TB ,HIV,etc 
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 STUDY GROUP 2 (PATIENTS WITH DIABETES MELLITUS WITHOUT 

DEPRESSION) 

INCLUSION CRITERIA:  

1. Patients in the age group of 18-60 years, diagnosed with Type 2 Diabetes Mellitus 

on treatment with and without oral hypoglycemic drugs. 

2. Patients who did not meet the criteria for depression according to ICD 10 DCR 

classification. 

EXCLUSION CRITERIA 

1. Patients who denied consent for the study. 

2. Patients previously diagnosed with psychiatry disorders other than depression. 

3. Patients with H/o cerebro-vascular accidents, seizure disorder, Intellectual 

developmental disorder and any other neurodegenerative diseases. 

4. Patients who had Thyroid disorders. 

5. Patients diagnosed with Type 1 Diabetes Mellitus, Pancreatic Diabetes, 

Gestational Diabetes Mellitus. 

6. Patients with coexisting chronic medical illness. 

 

CONTROL GROUP (NORMAL HEALTHY VOLUNTEERS) 

INCLUSION CRITERIA 

1. Age and gender matched with patients in the ratio of 1:1 

2. Informed consent. 

 

EXCLUSION CRITERIA:    
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1. Should not be diagnosed to have Diabetes Mellitus ( diagnosed by RBS, 

FBS,PPBS ) and Depressive Disorder.  

2. Recent or current medical illness that might significantly impair CNS 

function. 

3. Significant neurological disorders affecting cognitive functions. 

4. Family history of hereditary neurological disorders. 

5. ICD-10 DCR diagnosis of alcohol dependence syndrome and other substance 

use disorders. 

STUDY AREA: Department of Medicine and Department of Endocrinology, SDM 

College of Medical Sciences and Hospital, Manjushree Nagar, Sattur, Dharwad-580009 

STUDY PERIOD: 18 months 

 METHODS OF COLLECTION OF DATA: 

STUDY DESIGN:    Cross-sectional Observational study. 

SAMPLE SIZE: Minimum of 35 in each group of subjects for appropriate statistical 

results.  

SAMPLE SIZE ESTIMATION: 

The calculation of the sample size was done after consultation with the institutional 

Statistician. As convenience sampling was used, it was decided to interview all the 

subjects who met the inclusion criteria and gave consent for the same. 

 

 SAMPLING PROCEDURE: Convenient sampling was done to select the study 

subjects in the Department of Medicine and Endocrinology of SDM College of Medical 

Sciences and Hospital , Manjushree Nagar, Sattur, Dharwad  
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 STUDY INSTRUMENTS:  

1.Socio-demographic, clinical, and investigation proforma (Annexure - 3) 

A self-designed information sheet was prepared to collect the socio-demographic,clinical 

and investigation details from the patients recruited in the study. 

2. Mini-International Neuropsychiatric Interview-  (MINI Version 6)(36) 

(Annexure-4) 

The Mini-International Neuropsychiatric Interview (MINI) is a short structured diagnostic 

interview, developed jointly by psychiatrists and clinicians in the United States and 

Europe, for DSM- IV and ICD- 10 psychiatric disorders. The administration time of the 

interview is approximately 15 minutes and designed to meet the need for short but 

accurate structured clinical trials and epidemiology studies and to be used as a first step in 

outcome tracking in non-research clinical settings. Mini has been validated in relation to 

the Structured Clinical Interview for DSM-III-R, Patient Version, The Composite 

International Diagnostic Interview (CIDI) and ICD 10th Edition. Mini was used for 

diagnostic evaluation of psychiatric manifestation in the study sample and was applied in 

all the study subjects. 

3.International Classification of Diseases 10th edition by WHO(3)  

4.Hamilton Depression Rating Scale (HAM-D)(37) (Annexure-5 ) 

HAM-D scale is the most widely used depression severity rating scale in the 

world. Max Hamilton published it in 1960 and was designed to measure the severity of 

depression in previously diagnosed depressed inpatients. The original HAM-D  included 

21 items, but Hamilton pointed out that the last four items (diurnal variation, 

depersonalization/ derealization, paranoid symptoms, and obsessive-compulsive 
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symptoms) should not be counted for the total score because these symptoms do not 

reflect depression severity. Therefore, the 17-item version of the HAM-D used in this 

study has become the standard for clinical trials and, over the years, the most widely 

used scale for controlled clinical trials in depression. Limitations include , Factoring out 

all symptom spheres of major depressive disorder , cognitive indicators, Existence of 

elements determining diverse concepts    (e.g., irritability and anxiety, anhedonia and 

hopelessness). On an average it takes 12 minutes to complete. Reliability (0.65-0.9), 

interrater (0.48-0.92), and validity (0.65-0.90), internal consistency coefficients of 0.83, 

are generally good, although concerns have been raised about its congruence 

with the DSM-V MDD criteria.Scoring  0 - 7 (Normal), 8 – 13( Mild), 14- 

18(Moderate), 19-22(Severe), ≥ 23 –Very severe. A total HAM-D score of 7 or less after 

treatment is for most raters a typical indicator of remission. 

5.Hindi Mental Status Examination (HMSE) (38) (Annexure-6) 

6.Global Assessment of Functioning Scale (GAF) (39) (Annexure-7) 

A 100-point single item scale indicates overall psychological, social and occupational 

Functioning (it is revision of Health Sickness Rating Scale – Luborsky(1962). It is 

divided into 10 equal decile 1- 10, 11-20.... Up to 91-100. Reliability 0.61-0.91. 

7.NIMHANS Neuropsychology Battery- 2004(40)  

Tests used- 

Test of speed- Digit symbol substitution test (Annexure-8) 

Test of attention- Digit vigilance test. (Annexure-9) 

Test of comprehension – Token test. (Annexure-10) 
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Tests of executive function- Stroop test(Annexure-11), Tower of 

London test (Annexure-12). 

Tests of learning and memory-Auditory verbal learning test 

(Annexure-13), complex figure test. (Annexure-14) 

THE DIGIT SYMBOL SUBSTITUTION TEST (DSST) (40) 

The Digit Symbol Substitution Test (Wechsler, 1981) is a test of visuomotor 

coordination, motor persistence, sustained attention and response speed. Rapid 

information processing is required in order to substitute the symbols accurately and 

quickly. The test consists of a sheet in which numbers 1-9 are randomly arranged in 4 

rows of 25 squares each. The subject substitutes each number with a symbol using a 

number-symbol key given on the top of the page. The first ten squares are for practice 

Score: The time taken to complete the test forms the score. Errors made are noted down. 

 

STROOP TEST (40) 

The color names “Blue”, “Green”, “Red” and “Yellow” are printed in capital letters on a 

paper. Procedure:- The stimulus sheet is placed in front of the subject. The subject is 

asked to read the stimuli column-wise as fast as possible. The time taken to read is noted 

down. Next, the subject is asked to name the color in which the word is printed. The time 

taken to name all the colors is noted down. The words are presented in the mother tongue 

of the subject.Stroop effect score-Time taken to name- Time taken to read the words 

 

TOKEN TEST(40) 

Verbal Comprehension is the ability to understand spoken speech. 
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The Token test (De Renzi & Vignolo, 1962) is a measure of verbal comprehension. As 

the name suggests, it involves tokens differing in color, size and shape. The test involves 

the capacity to follow spoken commands of varying complexity. In this project a 

shortened version of the test was used (DeRenzi & Faglioni, 1978) 

Scoring: A score of one is given each time the subject follows the instructions correctly. 

A half mark is deducted for every repetition. If the subject fails to follow the instruction 

correctly even after two repetitions, the trial is considered a failure and a score of zero is 

given. The maximum score is 36. 

REY’S AUDITORY VERBAL LEARNING TEST (AVLT) (40) (41) 

The Rey’s Auditory Verbal Learning Test (AVLT) (Schmidt, 1996)(42) adapted for 

different cultures by WHO was adapted to suit conditions in India. Rey originally 

developed the test in 1964. It consists of words designating familiar objects like vehicles, 

tools, animals and body parts. There are two lists A and B, with 15 different words in 

each list. The words were translated into the four Indian languages of Kannada, Tamil, 

Telugu and Hindi.The words in Indian languages are given in English script. 

 

TEST OF VISUO-CONSTRUCTIVE ABILITY / TEST OF VISUAL MEMORY 

COMPLEX FIGURE TEST (40) 

Procedure: The complex figure is recalled by drawing it from memory. The subject is 

asked to recall the figure twice the first time is an immediate recall three minutes after the 

copying is completed, and the second time is a delayed recall 30 minutes later.Score:- On 

each of the copy, immediate recall and delayed recall trials, a score of 0, 0.5, 1 or 2 was 

assigned to each unit of the figure based on the accuracy and placement criteria. An 

accurately drawn and correctly placed unit was given a score of 2. An accurately drawn 
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but incorrectly placed unit was assigned a score of 1. An inaccurately drawn but correctly 

placed unit also was assigned a score of 1. An inaccurately drawn but recognizable and 

incorrectly placed unit was assigned a score of 0.5. An inaccurately 

drawn/unrecognizable/incorrectly drawn/omitted unit was given a score of 0. In the copy 

trial, the time taken to copy was also noted down. 

DATA COLLECTION:  Data was collected through the interview method. 

ETHICAL CONSIDERATION: 

 Informed consent was obtained from the subjects. 

 Information collected, remained classified and no auxiliary remunerations  were 

offered to the participants. 

STATISTICAL ANALYSIS: 

Statistical Product and Service Solutions (SPSS) version 20 for Windows 

(Armonk,NY:IBM corp) software was used to analyse the data. Statistical analysis was 

done by using tools of descriptive statistics such as frequency and proportion (percentage) 

for representing categorical /nominal data. Parametric test, One-Way ANOVA was used 

to make group comparisons. Chi-squared test was used to explore the association and 

non-parametric test - Kruskal Wallis Test-  was used to make group comparisons. 

Sociodemographic variables, cognitive functions were compared between three groups  

and also between each other. 

SYNOPSIS APPROVAL: 

The synopsis was submitted to Institutional Ethics Committee, SDM College of Medical 

Sciences and Hospital, Dharwad and approval was sought for carrying out the study as 

thesis for  the Doctor of Medicine (MD) in Psychiatry. Endorsement certificate is 
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attached. (Annexure). The recommendations by the critics of the university were 

integrated. 
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RESULTS 

TABLE 1: CORRELATION BETWEEN GROUP AND SOCIODEMOGRAPHIC 

PARAMETERS 

Parameters 

Study Groups 

p-value 1 -Diabetes + 

Depression 

(n = 35) 

2 - Diabetes - 

Depression 

(n = 35) 

Control 

(n = 35) 

Age (Years) 41.83 ± 8.89 42.66 ± 8.32 42.66 ± 8.32 0.8951 

Age       0.9992 

   21-30 Years 4 (11.4%) 3 (8.6%) 3 (8.6%)  

   31-40 Years 10 (28.6%) 9 (25.7%) 9 (25.7%)  

   41-50 Years 14 (40.0%) 16 (45.7%) 16 (45.7%)  

   51-60 Years 7 (20.0%) 7 (20.0%) 7 (20.0%)  

Sex       
 

0.9633 

   Male 17 (48.6%) 18 (51.4%) 18 (51.4%)  

   Female 18 (51.4%) 17 (48.6%) 17 (48.6%)  

Residence       0.8593 

   Urban 17 (48.6%) 17 (48.6%) 19 (54.3%)  

   Rural 18 (51.4%) 18 (51.4%) 16 (45.7%)  

Education       0.9603 

   School Educated 23 (65.7%) 22 (62.9%) 22 (62.9%)  

   College Educated 12 (34.3%) 13 (37.1%) 13 (37.1%)  

Socio-Economic Status       0.9733 

   Upper Middle 18 (51.4%) 16 (45.7%) 18 (51.4%)  

   Lower Middle 10 (28.6%) 10 (28.6%) 10 (28.6%)  

    Lower 7 (20.0%) 9 (25.7%) 7 (20.0%) 
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SOCIO-DEMOGRAPHIC VARIABLES OF STUDY PARTICIPANTS 

 

AGE :  

The variable age (Years) was normally distributed amongst the 3 subgroups : study group 

1, study group 2 and Control group. Thus, parametric test, One-Way ANOVA were used 

to make comparisons between the groups.  

The mean (SD) score of Age (years) in the 1st study group was 41.83 (8.89) and the study 

group 2 had mean of 42.66 (8.32) ,   42.66 (8.32)  was the mean (SD) of  the Control 

group. No substantial variance was seen between the groups in terms of age (years) (F = 

0.111, p = 0.895).  

FIGURE 4 - 
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GENDER 

48.6% of the participants in the study group 1 were Male and 51.4% were Female. 51.4% 

were Males and 48.6% were Females in the study group 2. 51.4% of the participants in 

the control group were Males and  48.6% were Females. 

FIGURE 5  
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RESIDENCE 

Chi-squared test was applied to examine the relationship between the groups and the 

variable Residence. 48.6% of the participants in the study group 1 belonged to the Urban 

background and 51.4% to Rural. Similarly, 48.6% of the participants in the study group 2 

belonged to the Urban background and 51.4% to Rural. 54.3% of the participants in the 

control group belonged to the Urban locale and 45.7% to the Rural locale. No major 

difference was seen between the various groups in terms of distribution of Residence (χ2 

= 0.305, p = 0.859).  

 

FIGURE 6  
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EDUCATION 

Chi-squared test was used to investigate the relationship between the study groups , 

control group and Education. 65.7% of the participants in the study group 1 were School 

Educated and 34.3% were College Educated. 62.9% of the participants in the study group 

2 were School Educated and 37.1% were College Educated. 62.9% of the participants in 

the control group were School Educated. 37.1% were College Educated.No noteworthy 

findings were noticed between the various groups , in terms of distribution of Education 

(χ2 = 0.082, p = 0.960).  

FIGURE -7 

 

 

SOCIOECONOMIC STATUS 

Chi-squared test was used to study the link between  Groups and Socio-Economic Status. 

51.4% of the participants in the study group 1 belonged to Upper Middle, 28.6% to Lower 

Middle, 20.0% of the group to Lower SES.  45.7% of the participants in the study group 2 

belonged to Upper Middle, 28.6% to  Lower Middle, and 25.7% to Lower SES. 51.4% of 
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the participants in the control group belonged to Upper Middle, 28.6% to Lower Middle, 

and 20.0% to Lower SES.  Sizeable differences were not seen between the groups in 

terms of distribution of Socio-Economic Status (χ2 = 0.502, p = 0.973).  

FIGURE -8 
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CLINICAL VARIABLES  

 

 

 

 

    

Parameters 

Study Groups 
p-value 

1 -Diabetes + 

Depression 

(n = 35) 

2 - Diabetes - 

Depression 

(n = 35) 

Control 

(n = 35) 

 

 

 

 

HDRS*** 

17.40 ± 4.13 1.97 ± 2.22 1.91 ± 2.15 <0.0014 

HMSE*** 27.94 ± 1.63 29.74 ± 1.58 30.23 ± 1.19 <0.0014 

GAF***       <0.0012 

   70-61 2 (5.7%) 0 (0.0%) 0 (0.0%)  

   80-71 11 (31.4%) 0 (0.0%) 0 (0.0%)  

   90-81 14 (40.0%) 20 (57.1%) 0 (0.0%)  

   100-91 8 (22.9%) 15 (42.9%) 35 (100.0%)  

 

 

***Significant at p<0.05, 1- One-Way ANOVA, 2-Fisher's Exact Test, 3- Chi-Squared 

Test, 4- Kruskal Wallis Test 

The following variables were remarkably linked (p<0.05) with the control HDRS, 

HMSE, GAF 

 

  

TABLE 2: CORRELATION BETWEEN GROUP AND CLINICAL PARAMETERS 
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HDRS 

HDRS scores mean (SD) score was 17.40 (4.13) in the study group 1. study group 2 

had a mean score of 1.97 (2.22). and  it was 1.91 (2.15)  in the control group  

A notable difference between the 3 groups in terms of HDRS (χ2 = 70.627, p = <0.001) 

and the study group 1 had the highest median HDRS score . 

FIGURE -9 

 

 

HMSE 

This variable was not distributed normally between the 3 groups .Thus, Kruskal Wallis 

Test (non-parametric test) was exercised to make the comparisons between the groups.  

27.94 (1.63) was the mean (SD) of HMSE in the study group1.The study group 2 had 

mean of  29.74 (1.58) and the Control group had mean of  30.23 (1.19). A considerable 
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variance was observed between the 3 groups in terms of HMSE (χ2 = 36.274, p = 

<0.001), with the Control group having the highest median HMSE. 

FIGURE -10 

 

GAF 

Study group 1 subjects had the largest segment of GAF: 70-61 and 80-71. Study group 2 

had the principal proportion of GAF: 90-81. Control group participants had the prominent 

ratio of GAF: 100-91.  
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FIGURE - 11  
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Parameters 

Study Groups 

p-value 1 -Diabetes + 

Depression 

(n = 35) 

2 - Diabetes - 

Depression 

(n = 35) 

Control 

(n = 35) 

 

 

 
    

 

 

DSST: Time Taken (s) 

406.74 ± 

146.76 

381.54 ± 

137.92 

362.63 ± 

102.63 
0.4894 

DVT: Time Taken (s)*** 
726.63 ± 

164.76 

624.71 ± 

143.35 
279.26 ± 55.88 <0.0014 

DVT: Number of Errors*** 1.97 ± 1.96 1.23 ± 1.17 0.00 ± 0.00 <0.0014 

Tower of London*** 3.06 ± 1.28 4.34 ± 0.87 5.60 ± 0.50 <0.0014 

Stroop Effect*** 231.20 ± 42.61 219.51 ± 61.83 175.09 ± 21.42 <0.0014 

Token Test*** 31.49 ± 1.48 32.23 ± 1.42 36.00 ± 0.00 <0.0014 

AVLT: Immediate Recall*** 10.17 ± 1.84 11.51 ± 1.36 14.20 ± 0.72 <0.0014 

AVLT: Delayed Recall*** 6.74 ± 1.58 7.40 ± 1.35 11.71 ± 1.30 <0.0014 

Complex Figure Test: 

Copy*** 
35.03 ± 1.22 35.34 ± 0.91 35.71 ± 0.67 0.0254 

Complex Figure Test: 

Immediate Recall*** 
19.20 ± 4.37 16.63 ± 3.83 22.37 ± 3.82 <0.0011 

Complex Figure Test: Delayed 

Recall*** 
11.54 ± 2.27 10.11 ± 2.58 13.11 ± 2.65 <0.0014 

***Significant at p<0.05,  

1 One-Way ANOVA, 2Fisher's Exact Test, 3 Chi-Squared Test, 4 Kruskal Wallis 

Test 

 

The following variables were remarkably linked (p<0.05) with the control  

 DVT: Time Taken (s), DVT: Number of Errors, Tower of London, Stroop Effect, Token 

Test, AVLT: Immediate Recall, AVLT: Delayed Recall, Complex Figure Test: Copy, 

Complex Figure Test: Immediate Recall, Complex Figure Test: Delayed 

 

 

 

 

TABLE 3: CORRELATION BETWEEN GROUP AND COGNITIVE PARAMETERS 
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DSST 

Time Taken (in seconds) in this test was not distributed normally in the 3 groups. Thus, 

Kruskal Wallis Test was used to do the comparisons between the groups. The mean (SD) 

scores of Time Taken (s) in the study group 1 was 406.74s (146.76), 381.54s (137.92) in 

the study group 2 and was 362.63s (102.63) in the Control group.  No major difference 

between the groups in terms of DSST was detected . Time Taken (s) (χ2 = 1.430, p = 

0.489).  

The Box-and-Whisker plot illustrates the distribution of DSST: Time Taken (s) in the 3 

groups. 

FIGURE- 12 
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DVT 

Time Taken (s) was not distributed normally amongst the 3 groups. Thus, Kruskal Wallis 

Test was used to render comparisons between the groups. The mean (SD) of time taken 

(TT) (seconds) in the 1st study group was 726.63s (164.76). Mean TT (s) in the study 

group 2 was 624.71 (143.35) and in the Control group was 279.26 (55.88).There was a 

noteworthy finding between the 3 groups in terms of DVT: Time Taken (s) (χ2 = 72.658, 

p = <0.001). The study group 1 had the highest median Time Taken (s). 

The observations (DVT: Number of Errors) were not distributed normally in the 3 

groups . Thus, Kruskal Wallis Test was applied to compare between the groups.Mean 

(SD) of  the number of Errors in the 1ST study group was 1.97 (1.96), 1.23 (1.17) in the 

study group 2. And 0.00 (0.00) in the Control group. 

The Box-and-Whisker plot further down shows the distribution of DVT: Time Taken (s) 

in the 3 groups.  

FIGURE- 13 
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FIGURE- 15 

 

FIGURE- 14 
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FIGURE- 16 

 

 

TOWER OF LONDON 

The data was not distributed normally amongst the 3 groups. Thus, Kruskal Wallis Test 

was used to make group comparisons. The mean (SD) of NMM (Total no. of problems 

solved with minimum no. of moves) in the study group 1 was 3.06 (1.28), in the study 

group 2 was 4.34 (0.87), and it was 5.60 (0.50) in the control group. A substantial 

divergence was noticed between the 3 groups (χ2 = 63.055, p = <0.001),  and the median 

NMM was highest in the Control group.  

Strength of Association (Kendall's Tau) = 0.69 (Large Effect Size) 
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The Box-and-Whisker plot illustrates the distribution of the Tower of London amongst 

the 3 groups. The middle horizontal line represents the median Tower of London, the 

upper and lower bounds of the box represent the 75th and the 25th centile of Tower of 

London respectively, and the upper and lower extent of the whiskers represent the Tukey 

limits for Tower of London in each of the groups.  

FIGURE- 17 
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STROOP TEST 

Stroop Effect was not distributed normally amongst the 3 groups. Thus, Kruskal Wallis 

Test was used to make group comparisons.The mean (SD) score of the Stroop Effect was 

231.20 (42.61) in the study group1, 219.51 (61.83) in the study group 2 , and was 175.09 

(21.42) in the Control group.A prominent difference was seen between the 3 groups in 

terms of Stroop Effect (χ2 = 28.682, p = <0.001).The study Group 1 had the highest 

median Stroop Effect.Strength of Association (Kendall's Tau) = 0.39 (Medium Effect 

Size) 

FIGURE- 18 
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TOKEN TEST 

The variable Token Test was not normally distributed in the 3 groups. Thus, Kruskal 

Wallis Test was applied .The mean (SD) score of the number of times the test done 

correctly in the Token Test in the study group 1 was 31.49 (1.48), in the study group 2 

was 32.23 (1.42), and the control group had mean score of 36.00 (0.00).A remarkable 

difference was noted between the 3 groups in terms of the Token Test (χ2 = 74.872, p = 

<0.001), with the Control group having the highest median score. 

The Box-and-Whisker plot paints the distribution of the Token Test in the 3 groups.  

 

FIGURE- 19 
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AVLT 

The variable AVLT: Immediate Recall was not normally distributed in the 3 subgroups . 

Thus, non-parametric test ,Kruskal Wallis Test was used to make group comparisons.  

The mean (SD) of correct no. of words recalled in the Immediate Recall (Number correct) 

of AVLT in the study group 1 was 10.17 (1.84) .The mean of correct no. of words 

recalled in study group 2 was 11.51 (1.36), and 14.20 (0.72) in the Control group. A 

remarkable difference between the 3 groups in terms of Immediate Recall (χ2 = 67.986, p 

= <0.001). The highest median score was seen in the Control group.  

The Box-and-Whisker plot portrays the distribution of AVLT: Immediate Recall in the 3 

groups. .  

FIGURE- 20 
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The variable Delayed Recall (NC) in the AVLT was not distributed normally between 

the 3 groups. Thus, Kruskal Wallis Test was employed to do the comparisons.  

The mean (SD) score of the Delayed Recall in AVLT ,in the study group 1 was 6.74 

(1.58),  7.40 (1.35) in the study group 2, and 11.71 (1.30) in the Control group. A 

considerable outcome was witnessed between the 3 groups (χ2 = 69.026, p = <0.001). 

The median score was maximum in the Control group.  

The Box-and-Whisker plot describes the distribution of AVLT: Delayed Recall in the 3 

groups. Strength of Association (Kendall's Tau) = 0.64 (Large Effect Size) 

FIGURE- 21 
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COMPLEX FIGURE TEST 

IR : 

The variable Complex Figure Test: Immediate Recall was distributed normally in the 3 

groups. Thus, One-Way ANOVA was applied to do the comparisons.  

The mean (SD) score of Immediate Recall (Complex Figure Test) in the study group 1 

was 19.20 (4.37), 16.63 (3.83) in the study group 2, and 22.37 (3.82) in the Control 

group. A striking difference was seen between the 3 groups (F = 17.970, p = <0.001). The 

Control group had the maximum mean score. 

FIGURE- 22 
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DR: 

The variable , Delayed Recall was not distributed normally among the 3 groups. Thus, 

Kruskal Wallis Test was employed to do comparisons between the groups. The mean 

(SD) score of Delayed Recall (Complex Figure Test) in the study group 1 was 11.54 

(2.27), 10.11 (2.58) in the study group 2, and  13.11 (2.65) in the Control group. A 

prominent difference was seen between the 3 groups in terms of Delayed Recall 

(Complex Figure Test)  (χ2 = 19.711, p = <0.001). The mean Delayed Recall score was 

highest in the Control group. Strength of Association (Kendall's Tau) = 0.17 (Small Effect 

Size) 

The Box-and-Whisker plot shows the distribution of Complex Figure Test: Delayed 

Recall amongst the 3 groups. 

FIGURE- 23 
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FIGURE- 24 
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DISCUSSION 

 

This study targeted at exploring the neurocognitive deficits in individuals with Diabetes 

and Depression , individuals with diabetes without depression and comparing with the 

healthy control group.The study consisted of 35 individuals in each arm of the Diabetes 

with Depression group, Diabetes without Depression group, and the healthy controls. 

Participants who visited the OPD of Medicine and Endocrinology of SDM College of 

Medical Sciences and Hospital with the diagnosis of Diabetes Mellitus and who gave 

informed consent were included in the study. 

Noteworthy findings were observed between the three groups .The study group 1 had 

significant impairment in the cognitive functioning when compared with study group 2 

and similar observation was replicated with study group 2 and the healthy controls. The 

results were comparable with across all the three groups. 

ASSOCIATION BETWEEN COGNITIVE FUNCTIONING AND 

SOCIO DEMOGRAPHIC VARIABLES- 

No meaningful correlation was seen between the groups in terms of age (Years) (F = 

0.111, p = 0.895) , distribution of Gender (χ2 = 0.076, p = 0.963) , and also Residence (χ2 

= 0.305, p = 0.859). Strength of association between the two variables (Bias Corrected 

Cramer's V) = 0 (Little/No Association) 
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AGE: 

The mean (SD) score of Age (Years) was 41.83 (8.89)  in the study group 1 and 42.66 

(8.32) in the study group 2 and was 42.66 (8.32)  in the  Control group. No major 

variance was seen between the groups (Years) (F = 0.111, p = 0.895).  

This finding is in line with a previous study done by Sostaric and Zalar 

study (2011) where the mean age of the participants was 39 years.(43) The literature says 

that, depression has a higher prevalence among people younger than 45 years and our 

study finding can be attributable to this result.  

GENDER 

Study participants were almost equally distributed amongst all the groups 

EDUCATION 

65.7% of the participants in the study group 1were School Educated and 34.3% were 

College Educated. 62.9% of the participants in the study group 2 were School Educated 

and 37.1% were College Educated. 62.9% of the participants in the control group were 

School Educated. 37.1% were College Educated. 

Our study finding is in line with previous study done by Rajul Tandon et al 

(2002), where 70% of the participants were having education less than 12th grade and 

the remaining 30% were educated above 12th grade (44) 

ASSOCIATION BETWEEN COGNITIVE FUNCTIONING AND 

CLINICAL VARIABLES 

HMSE 

The mean (SD) of HMSE in the study group 1 was 27.94 (1.63), was 29.74 (1.58)   in the                                                

study group 2 and was 30.23 (1.19) in the Control group.A considerable difference was 
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witnessed between the 3 groups in terms of HMSE (χ2 = 36.274, p = <0.001), with the 

Control group having the peak median HMSE score. 

ASSOCIATION BETWEEN COGNITIVE FUNCTIONING AND 

NEUROPSYCHOLOGICAL TESTS 

 

Trivial difference was noticed between the three groups amongst the findings of DSST, 

Complex figure test – copying. 

There   was also a considerable  difference between the groups in  Stroop test (stroop 

effect) which tests the response inhibition and speed of processing.A noteworthy outcome 

between the study group 1 and control group was noticed in executive functioning 

assessed using Tower of London test. 

 

DSST 

The mean (SD) score ,Time Taken in seconds was 406.74 (146.76) in the study group 1 ,       

was 381.54 (137.92) in the study group 2 and  was  362.63 (102.63).Not much difference 

was seen between the groups in terms of Time Taken (s) (χ2 = 1.430, p = 0.489) i.e., 

processing speed.This outcome was contrary to the study done by Sullivan et.al.,where 

there was significant observation ,seen in the subjects with diabetes and depression.(29) 

TOWER OF LONDON TEST 

The mean (SD) of NMM (Total no. of problems solved with minimum no. of moves) in 

the study group 1 was 3.06 (1.28), 4.34 (0.87) in the study group 2, and 5.60 (0.50) in the 

control group. Observations were sizable between the 3 groups (χ2 = 63.055, p = <0.001). 

The Control group had the highest median score. 

This was similar to the findings of a previous study done by Hassel Balch BJ 
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et al  (2012) which was a meta-analysis showed deficits in people with MDD in remission 

phase compared to healthy subjects, with moderate effect size in domains of executive 

functions. (45)Similar finding was seen in the study by Lee RS et al  (2012) which 

showed that there were cognitive deficits in all the aspects of executive functions with 

small to medium effect sizes.(46)Similar finding was also seen in a meta-analysis done 

Rock et al (2013) which assessed 168 remitted depressed patients and 178 controls by 

using CANTAB tests, showed significant moderate deficits in executive functions.(23) 

 

Executive functioning contributes more strongly to psychosocial outcomes . Poorer the 

executive functions, higher the psychosocial dysfunction. Also associated with the 

functional disability both in diabetes as well as depression. 

 

STROOP TEST 

A notable observation was appreciated between the 3 groups in terms of Stroop Effect (χ2 

= 28.682, p = <0.001), and the study group1 had the highest median Stroop Effect . 

This finding is in line with the results of the ACCORD MIND TRIAL- by Sullivan MD 

et/al (2013) (29) 

Participants in the study group 1 and study group 2  had impaired visual learning. This 

finding is similar to a previous study done by Lee RS et al(2012) which showed that, 

there were cognitive deficits in the areas of visual learning and memory with small to 

medium effect sizes. (46) 

 

 

 



51 
 

STRENGTHS OF THE STUDY: 

The study followed a fastidious inclusion criterion and exclusion criterion. The current 

study used a systematized interview method for classifying psychiatric disorders and 

other purviews . It had meticulous study design and was implemented sensibly .where 3 

groups of subjects were compared for their level  of cognitive functioning. A battery of 

tests from a neuropsychology battery forming the study tools were robust. Findings were 

compared with the control group. 

 

LIMITATIONS OF THE STUDY: 

The important limitation of the study was the small sample size and single centric hence 

results cannot be generalized. The study was cross sectional and no follow up to assess 

the further effect of the DM or the depression.Neuroimaging modalities were not looked 

in to .Long term outcomes could not be assessed. Social cognition was not assessed. 

Intervention was not delivered, although, patients were referred to Department of 

Psychiatry when found to have syndromal diagnosis on MINI. 
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CONCLUSION 

The study was a cross sectional ,observational study consisting of the 3 groups –study 

group 1, study group 2 and the Control group. Age and gender were almost equally 

matched in all the groups and similarly matched in living conditions .Majority were 

school educated in the study sample. The aim was to assess any neurocognitive deficits 

amongst the study groups 1 and 2  and to compare with the healthy controls. 

Cognitive deficits  of significant value were found amongst the study groups 1 and 2 as 

compared to the control group in areas of  Attention, Comprehension, Memory, Visual 

learning, Planning, Reasoning and Problem solving and Executive functions. No 

significant deficits were found with respect to the processing speed .Influence of the poor 

control of diabetes over cognitive functions may have confounded the results. The study 

also came across the subjects who were not aware to seek treatment for their depression 

and hence sensitizing the medical fraternity about the importance of the complication of 

cognitive decline which could be detrimental on the long run and early diagnosis of 

comorbid depression in subjects with diabetes would go a long way in the positive 

outcome. 

FUTURE DIRECTIVES  

To conduct study in larger population and in non-clinical sample. To look at the follow up 

of the study and long term sequelae. Neuroimaging modalities could be incorporated in to 

the study. Long term studies that could explore the outcomes of cognitive decline 

quantitatively as well as qualitatively could help in the process of the management of the 

subjects with both diabetes and depression. Follow up interventions in patients diagnosed 

with depression and further how it affects the cognitive performance could be looked in 

to. Role of cognitive remediation therapy in these subjects as an intervention could be 
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assessed. Studies to know other endophenotype of depression and DM could help in 

categorising the subjects and in the earlier  diagnosing the high risk subjects. To Assess 

the effect of treatment of depession in the similar subjects in the improvement of  the 

cognitive functioning , diet and medications adherence  
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SUMMARY 

Diabetes and depression share a bidirectional association- both influencing each other in 

multiple ways. Despite the close relationship between diabetes and depression and their 

importance for cognition, few prospective studies have examined the combined effect of 

diabetes and depression on cognitive decline, especially in Indian scenario.Studies using 

standardized batteries to assess cognitive functioning is lacking. Hence, this study was 

undertaken to evaluate cognitive impairment in diabetes with depression and diabetes 

without depression group and compared with the age and gender matched healthy 

controls. 

This was a cross sectional study consisted of 3 groups : study group 1 Diabetes with 

depression , study group 2 diabetes without depression and the healthy controls. 

Participants were included using the following criteria - age >18 years to 60 years, school 

or college educated,  those who gave informed consent, had no major psychiatric or 

medical co-morbidities were taken up. Age and gender matched controls were included 

for the study.  

A standard proforma was used to collect the relevant sociodemographic and clinical data.  

MINI -6.0 was used to rule out other psychiatric comorbidities. ICD-10 criteria for 

depression was used and HDRS was used to quantitate the depression. HMSE and  GAF 

scores were assessed. Tests from NIMHANS neuropsychology battery were applied to 

assess cognitive functioning. Data obtained were entered in SPSS-20. Statistical tests 

done and p value less than 0.05 was considered significant. And results were drawn. 

 

Substantial variations were not comprehended between the groups in terms of age (Years) 

(F = 0.111, p = 0.895) ,distribution of Residence (χ2 = 0.305, p = 0.859) and also of 
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Education (χ2 = 0.082, p = 0.960). Majority of the subjects in the study group 1 belonged 

to GAF: 70-61 and 80-71 . Participants in the study group 2 had the largest ratio of GAF: 

90-81. Control group participants had the largest share of GAF: 100-91. 

Cognitive functions such as speed of processing, attention, memory, 

verbal learning, visual learning, reasoning and problem solving, and executive functions 

were tested using the NIMHANS battery. 

No major difference between the groups in terms of DSST was detected . Time Taken (s) 

(χ2 = 1.430, p = 0.489).  

A remarkable outcome was appreciated  between the 3 groups in terms of DVT: Time 

Taken (s) (χ2 = 72.658, p = <0.001. The mean (SD) of NMM (Total no. of problems 

solved with minimum no. of moves) in the study group 1 was 3.06 (1.28), in the study 

group 2 was 4.34 (0.87), and it was 5.60 (0.50) in the control group. A substantial 

divergence was seen between the 3 groups (χ2 = 63.055, p = <0.001),  and the median 

NMM was highest in the Control group. A notable observation was also seen between the 

3 groups in terms of Stroop Effect (χ2 = 28.682, p = <0.001), with the study group 1 

having the highest  median Stroop Effect. A remarkable difference was noted between the 

3 groups in terms of the Token Test (χ2 = 74.872, p = <0.001), with the Control group 

having the highest median score . A prominent difference between the 3 groups in terms 

of Immediate Recall (χ2 = 67.986, p = <0.001) and also Delayed Recall (χ2 = 69.026, p = 

<0.001) was appreciated. The highest median score was seen in the Control group. A 

striking finding was observed between the 3 groups in terms of Immediate Recall 

(Complex Figure Test) (F = 17.970, p = <0.001). The Control group had the maximum 

mean score and similar results were perceived in the delayed recall test. 

Neurocognitive dysfunction may go unnoticed for a long duration if not formally tested. 

Routine screening of diabetic and depression patients for cognitive dysfunction is 
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necessary in clinical practice and medical community must be made cognizant about the 

same. Assessment of neurocognitive dysfunctions will help in planning adequate 

remediation strategies and rehabilitation, which can reduce morbidity and can enhance the 

overall functioning of the individual. 

  



57 
 

REFERENCES: 

1.  Butters MA, Becker JT, Nebes RD, Zmuda MD, Mulsant BH, Pollock BG, et al. 

Changes in cognitive functioning following treatment of late-life depression. Am J 

Psychiatry. 2000;157(12):1949–54.  

2.  Kodl CT, Seaquist ER. Cognitive dysfunction and diabetes mellitus. Vol. 29, 

Endocrine Reviews. 2008. p. 494–511.  

3.  Americans N, Article S, Haghir H, Mokhber N, Azarpazhooh MR, Haghighi MB, 

et al. The ICD-10 Classification of Mental and Behavioural Disorders. IACAPAP 

E-textb child Adolesc Ment Heal. 2013;55(1993):135–9.  

4.  Ferrari AJ, Charlson FJ, Norman RE, Patten SB, Freedman G, Murray CJL, et al. 

Burden of Depressive Disorders by Country, Sex, Age, and Year: Findings from 

the Global Burden of Disease Study 2010. PLoS Med. 2013;10(11).  

5.  Marcus M, Yasamy MT, van Ommeren M, Chisholm D. Depression, a global 

public health concern. WHO Dep Ment Heal Subst Abus [Internet]. 2012;1–8. 

Available from: 

http://www.who.int/mental_health/management/depression/who_paper_depression

_wfmh_2012.pdf 

6.  U.S. Renal Data System. 2015 USRDS Annual Data Report Volume 2: 

Epidemiology of Kidney Disease in the United States. United States Ren Data Syst 

[Internet]. 2016;2:1–274. Available from: 

https://www.usrds.org/2015/download/vol2_USRDS_ESRD_15.pdf%0Ahttp://ww

w.usrds.org/2015/view/Default.aspx 

7.  Demakakos P, Muniz-terrera G, Nouwen A. Type 2 diabetes , depressive 



58 
 

symptoms and trajectories of cognitive decline in a national sample of community-

dwellers : A prospective cohort study. 2017;1–14.  

8.  Reaven GM, Thompson LW, Nahum D, Haskins E. Relationship between 

hyperglycemia and cognitive function in older NIDDM patients. Diabetes Care. 

1990;13(1):16–21.  

9.  Heyes C. New thinking: The evolution of human cognition. Philos Trans R Soc B 

Biol Sci. 2012;367(1599):2091–6.  

10.  Sadock BJ SV. Kaplan and Sadock’s synopsis of psychiatry: Behavioural 

sciences/clinical psychiatry. Lippincott Williams & Wilkins. 2011.  

11.  Etkin A, Gyurak A, O’Hara R. A neurobiological approach to the cognitive deficits 

of psychiatric disorders. Dialogues Clin Neurosci. 2013;15(4):419–29.  

12.  Stumvoll M, Goldstein BJ, Haeften TW Van. Type 2 diabetes: principles of 

pathogenesis and therapy. Lancet. 2005;365:1333–46.  

13.  Ryan CM. Diabetes mellitus and neurocognitive dysfunction. Horm Brain Behav 

Online. 2009;2973–3004.  

14.  Sinclair AJ, Girling AJ, Bayer AJ. Cognitive dysfunction in older subjects with 

diabetes mellitus: impact on diabetes self-management and use of care services. All 

Wales Research into Elderly (AWARE) Study. Diabetes Res Clin Pract [Internet]. 

2000;50(3):203–12. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/11106835 

15.  Rao A V. Depressive illness in India. Indian J Psychiatry. 1984;26(4):301–30111.  

16.  Hippocrates, Jones WHS, Withington ET, Smith WD, Potter P, Heraclitus E, Al. 



59 
 

Hippocrates. Vol 1. Harvard University Press: 1923.  

17.  American Psychiatric Association. Diagnostic and statistical manual of mental 

disorders, fifth edition. Vol. 3, Mental Health Clinician. 2013.  

18.  Evans DL, Charney DS, Lewis L, Golden RN, Gorman JM, Krishnan KRR, et al. 

Mood disorders in the medically ill: Scientific review and recommendations. Biol 

Psychiatry. 2005;58(3):175–89.  

19.  KESSLER RC, PETUKHOVA M, SAMPSON N ZA, WITTCHEN & H-U. 

Twelve-month and lifetime prevalence and lifetime morbid risk of anxiety and 

mood disorders in the United States. Int J Methods Psychiatr Res. 2012;21(3):69–

184.  

20.  Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime 

Prevalence and Age-of-Onset Distributions of. Arch Gen Psychiatry [Internet]. 

2005;62(June):593–602. Available from: 

http://archpsyc.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.62.6.593 

21.  Murphy JM, Laird NM, Monson RR, Sobol AM, Leighton AH. A 40-year 

perspective on the prevalence of depression: The Stirling County study. Depress 

Sci Ment Heal. 2013;6:41–8.  

22.  World Health Organization. Depression and other common mental disorders: 

global health estimates. Geneva: 2017.  

23.  Rock PL, Roiser JP, Riedel WJ, Blackwell AD. Cognitive impairment in 

depression: A systematic review and meta-analysis. Psychol Med. 

2014;44(10):2029–40.  



60 
 

24.  Majer M, Ising M, Künzel H, Binder EB, Holsboer F, Modell S, et al. Impaired 

divided attention predicts delayed response and risk to relapse in subjects with 

depressive disorders. Psychol Med. 2004;34(8):1453–63.  

25.  Marc Dubina, c,*, Myrna Weissmanb, c, Dongrong Xua, c, Ravi Bansala, c, 

Xuejun Haoa, c J, Liua, c, Virginia Warnerb, and Bradley Petersona  c aThe. 

Idnetificaiton of a circuit-based endophenotupe for familial depression. Psychiatry 

Res. 2013;201(3):175–81.  

26.  Holmes AJ PD. Spatiotemporal dynamics of error processing dysfunctions in 

major depressive disorder. Arch Gen Psychiatry. 2008;65:179–88.  

27.  McIntyre RS, Cha DS, Soczynska JK, Woldeyohannes HO, Gallaugher LA, 

Kudlow P, et al. Cognitive deficits and functional outcomes in major depressive 

disorder: Determinants, substrates, and treatment interventions. Depress Anxiety. 

2013;30(6):515–27.  

28.  Szémán B, Nagy G, Varga T, Veres-Székely A, Sasvári M, Fitala D, et al. Changes 

in cognitive function in patients with diabetes mellitus. Orv Hetil. 

2012;153(9):323–9.  

29.  Sullivan MD, Katon WJ, Lovato LC, Miller ME, Murray AM, Horowitz KR, et al. 

Association of depression with accelerated cognitive decline among patients with 

type 2 diabetes in the ACCORD-MIND trial. JAMA Psychiatry. 

2013;70(10):1041–7.  

30.  Munshi M, Grande L, Hayes M, Ayres D, Suhl E, Capelson R, et al. Cognitive 

dysfunction is associated with poor diabetes control in older adults. Diabetes Care. 

2006;29(8):1794–9.  



61 
 

31.  Grodstein F, Chen J, Wilson RS, Manson JE. Type 2 diabetes and cognitive 

function in community-dwelling elderly women. Diabetes Care. 2001;24(6):1060–

5.  

32.  Solanki RK, Dubey V, Munshi D. Neurocognitive impairment and comorbid 

depression in patients of diabetes mellitus. Int J Diabetes Dev Ctries. 

2009;29(3):133–8.  

33.  Guerrero-Berroa E, Ravona-Springer R, Schmeidler J, Heymann A, Soleimani L, 

Sano M, et al. Depressive Symptoms Are Associated with Cognitive Function in 

the Elderly with Type 2 Diabetes. J Alzheimers Dis. 2018;65(2):683–92.  

34.  Degmecić D, Bacun T, Kovac V, Mioc J, Horvat J, Vcev A. Depression, anxiety 

and cognitive dysfunction in patients with type 2 diabetes mellitus--a study of adult 

patients with type 2 diabetes mellitus in Osijek, Croatia. Coll Antropol [Internet]. 

2014 Jun;38(2):711–6. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/25145012 

35.  Danna SM, Graham E, Burns RJ, Deschênes SS, Schmitz N. Association between 

depressive symptoms and cognitive function in persons with diabetes mellitus: A 

systematic review. PLoS One. 2016;11(8):1–14.  

36.  International M, Interview N. M.i.n.i. 2016;2.  

37.  Williams JB. A structured interview guide for the Hamilton Depression Rating 

Scale. Arch Gen Psychiatry. 1988;45(8):742-7.  

38.  Ganguli M, Ratcliff G, Chandra V, Sharma S, Gilby J, Pandav R, et al. A hindi 

version of the MMSE: The development of a cognitive screening instrument for a 

largely illiterate rural elderly population in india. Int J Geriatr Psychiatry. 



62 
 

1995;10(5):367–77.  

39.  Hall RCW. Global Assessment of Functioning. Psychosomatics. 1995;36(3):267–

75.  

40.  Rao, S.L., Subbakrishna, D.K. GK. NIMHANS NEUROPSYCHOLOGY 

BATTERY . 2004.  

41.  Rey A. L ‘examen clinique en psychologie [Clinical tests in psychology]. 

Universitaires de France. 1964.  

42.  Schmidt M. Rey Auditory verbal learning test: A handbook. Los Angeles (CA): 

Western Psychological Services. 1996.  

43.  Šoštarič M, Zalar B. The overlap of cognitive impairment in depression and 

schizophrenia: A comparative study. Psychiatr Danub. 2011;23(3):251–6.  

44.  Tandon R, Singh AP, Sinha PK, Trivedi JK. Executive functions in depression: a 

clinical report. Indian J Psychiatry. 2002;44(4):343–7.  

45.  Hasselbalch BJ, Knorr U, Hasselbalch SG, Gade A, Kessing LV. Cognitive deficits 

in the remitted state of unipolar depressive disorder. Neuropsychology. 

2012;26(5):642–51.  

46.  Lee RSC, Hermens DF, Porter MA, Redoblado-Hodge MA. A meta-analysis of 

cognitive deficits in first-episode Major Depressive Disorder. J Affect Disord 

[Internet]. 2012;140(2):113–24. Available from: 

http://dx.doi.org/10.1016/j.jad.2011.10.023 

  

 



63 
 

 

 

 

 

 

 

 

 

 

 

 

  

ANNEXURE -1  



64 
 

INFORMED CONSENT FORM 

 

Title of the Study: “A COMPARATIVE STUDY OF NEUROCOGNITIVE 

FUNCTIONS IN TYPE 2 DIABETES MELLITUS WITH AND WITHOUT 

DEPRESSIVE DISORDER TO HEALTHY CONTROLS” 

 

Information to be given to the participants ( Subjects of study group 1 and 2) 

Cognitive dysfunction is a common but less addressed complication of diabetes mellitus 

which is further worsened by the co-morbid depression. This study involves assessing the 

cognitive function of the subjects participating in it. This study involves participating in 

an interview with the research collaborator. There may be other reasons why you are not 

eligible to participate in this study. The study doctor will talk to you about why you may 

or may not be eligible. Your consent to participate in the above study is sought. Before 

you decide to take part, please take as much time as you need to ask any questions. You 

will not be paid any money to participate in this study. You have the right to refuse 

consent or withdraw during any part of the study without giving any reason. In such an 

event, you will still receive best possible treatments without any prejudice. If you have 

any doubts about the study, please feel free to clarify the same. This study does not 

include any interventions in the form of medications or therapy. It includes uses of 

questionnaires and scales which is used to collect relevant information.As this is not an 

intervention study, no possible risks are involved for the participant. All information 

collected from you will be kept in strict confidentiality. This information will not be 

shared with others and will be used only for this study and if the study is being published 

in a medical journal, only anonymous data will be used. Personal details of the 

participants will not be published. 

Undertaking by the investigator 

Your consent to participate in the above study is sought. The information you give us will 

remain confidential and will be discussed with the supervisor of this study. However, if 

we think any information needs to be shared with your clinical team in order to benefit 

your treatment and in case there is a risk to you, this will be shared with them after 

informing you. The data will not identify you in any way. You have the right to refuse 

consent or withdraw from the study at any point without giving any reason.  In such an 

event, you will still receive the best possible treatment, without any prejudice.  If you 

have any doubts about the study, please feel free to clarify the same. You are free to 

contact the investigator for any further clarification or assistance if you so desire. The list 

of investigators and their phone numbers is given below: 1)Dr. Sahana S Murthy, Post 

Graduate, Dept of Psychiatry, SDM Medical College, Sattur, Dharwad. Tel 

ANNEXURE 2 
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:(0836)2477889. 2) Dr. Abhay V Matkar, Professor, Dept of Psychiatry, SDM Medical 

College, Sattur, Dharwad. -580009 Tel: (0836)2477889. 

Consent: 

I have been informed about the procedures of the study in my own language. I have 

understood that I have the right to refuse my consent or withdraw it any time during the 

study without adversely affecting my / my ward’s treatment.  I have been provided ample 

time to ask questions and I have been clarified to my satisfaction. I am also aware that by 

subjecting to this study, I will have to give more time for assessments by the doctor and 

that these assessments do not interfere with the benefits. I have been explained the 

contents of the informed consent in a language understandable to me and I am signing 

this document on my own volition. I……………………………. the undersigned, give 

my consent to be a participant of this study. 

 

SIGNATURE OF PATIENT:                                        SIGNATURE OF WITNESS: 

NAME:                                                                           NAME: 

ADDRESS AND PHONE NUMBER:                        

Relative’s consent (in the event the patient cannot comprehend and consent) 

I (Name)…………………………..………… (Relative) of (Patient)..……………………. 

have been informed about the procedures of the study.  I have understood that I have the 

right to refuse the consent or withdraw it any time during the study without adversely 

affecting my ward’s treatment.  I have been provided ample time to ask questions and I 

have been clarified to my satisfaction I ,……………………………. the undersigned, 

give my consent to be a participant of this study. 

 

SIGNATURE/ THUMB IMPRESSION: 

NAME OF RELATIVE:                                            

ADDRESS & PHONE NO: 

 

 

ಶೀರ್ಷಿಕೆ  :- ಟೈಪ್-2 ಮಧುಮೇಹ ಮತ್ತು  ಖಿನ್ನ ತೆ ಸಹಿತ ಹಾಗು ರಹಿತ ರೋಗಿಗಳ  

ಅರಿವಿನ್ ಕಿ್ರಯೆ ಮತ್ತು  ಆರೋಗಯ ವಂತರ ಅರಿವಿನ್ ಕಿ್ರಯೆಯ ತ್ತಲನಾತಮ ಕ 

ಅಧ್ಯ ಯನ್. 

SIGNATURE OF THE DOCTOR/ INVESTIGATOR                                                   

NAME:                                                                                                                                  

DATE:                                                                       

DESIGNATION: 
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ಭಾಗವಹಿಸುವವರಿಗೆ ಮಾಹಿತಿ:. 
ಅರಿವಿನ ಕಿ್ರ ಯೆಯ ದೀಷವು ಮಧುಮೇಹದಲಿ್ಲ  ಸಾಮಾನಯ ವಾದರೂ ಅತೀ ಕಡಿಮೆ 

ಗುರುತಸಲ್ಪ ಟಿ್ಟ ದೆ.ಇದು  ಖಿನನ ತೆಯಿಂದ ಮತ್ತ ಷಿ್ಟ  ಹದಗೆಡುತ್ತ ದೆ. ಈ ಆಧ್ಯ ಯನವು 

ಭಾಗವಹಿಸುತತ ರುವವರ ಅರಿವಿನ ಕಾಯಿವನ್ನನ  ನಿರ್ಿಯಸುವ ಪರಿೀಕೆೆ ಗಳನ್ನನ  

ಒಳಗಿಂಡಿರುತ್ತ ದೆ. ಈ ಅಧ್ಯ ಯನದಲಿ್ಲ   ಸಂಶೀಧ್ನಾ ಸಹಯೀಗಿಯಿಂದಿಗಿನ 

ಸಂದರ್ಿನದಲಿ್ಲ  ಭಾಗವಹಿಸಬೇಕಾಗಿರುತ್ತ ದೆ. ಈ ಅಧ್ಯ ಯನದಲಿ್ಲ  ಭಾಗವಹಿಸಲು ತಾವು 

ಅಹಿರಿರುವಿರೀ ಇಲಿ್ವೀ ಎಿಂಬುದನ್ನನ  ನಿಮಮ  ವೈದಯ ರು ನಿಮಗೆ ತಳಿಸುತಾತ ರೆ. ಈ 

ಅಧ್ಯ ಯನವು,ಔಷಧಿಗಳು ಅಥವಾ ಚಿಕ್ರತೆೆ ಯ ರೂಪದಲಿ್ಲ  ಯಾವುದೇ 

ಮಧ್ಯ ಸಿ್ಥ ಕೆಗಳನ್ನನ  ಒಳಗಿಂಡಿಲಿ್ . ಇದು ಮನೀವೈದಯ ಕ್ರೀಯ ಸಂಬಂಧಿತ್ 

ಮಾಹಿತಯನ್ನನ  ಸಂಗಿ ಹಿಸಲು ಬಳಸುವ ಪಿ ಶ್ನನ ವಳಿಗಳು ಮತ್ತತ  ಮಾಪಕಗಳ 

ಬಳಕೆಗಳನ್ನನ  ಒಳಗಿಂಡಿದೆ. ಇದುನಿಮಮ ಜೀವನದಲಿ್ಲಯವೈಯಕ್ರತ ಕ ಹಸತ ಕೆೆ ೀಪದ 

ಅಧ್ಯ ಯನವಲಿ್ವಾದದ ರಿಿಂದ, ಭಾಗವಹಿಸುವವರಿಗೆ ಯಾವುದೇ ಅಪಾಯಗಳಿಲಿ್ . 

ನಿಮ್ಮ ಿಂದ ಸಂಗಿ ಹಿಸಲಾದ ಎಲಿಾ  ಮಾಹಿತಯನ್ನನ  ಕಟಿ್ಟ ನಿಟಿ್ಟ ದ ಗೌಪಯ ತೆಯಲಿ್ಲ  

ಇಡಲಾಗುತ್ತ ದೆ. ಈ ಮಾಹಿತಯನ್ನನ  ಇತ್ರರಿಂದಿಗೆ ಹಂಚಿಕೊಳಳ ಲಾಗುವುದಿಲಿ್  ಮತ್ತತ  

ಈ ಅಧ್ಯ ಯನಕೆೆ  ಮಾತಿ್  ಬಳಸಲಾಗುತ್ತ ದೆ ಮತ್ತತ  ಅಧ್ಯ ಯನವನ್ನನ  ವೈದಯ ಕ್ರೀಯ 

ಜನಿಲ್ನಲಿ್ಲ  ಪಿ ಕಟ್ಟಸಲಾಗುತತ ದದ ರೆ, ಅನಾಮಧೇಯ ಮಾಹಿತಯನ್ನನ  ಮಾತಿ್  

ಬಳಸಲಾಗುತ್ತ ದೆ. 

ತನಿಖಾಧಿಕಾರಿಯ ಜವಾಬ್ದಾ ರಿ: 
ಈ ಅಧ್ಯ ಯನದಲಿ್ಲ  ಪಾಲ್ಗೊ ಳಳ ಲು ನಿಮಮ  ಸಮಮ ತಯನ್ನನ  ಕೊೀರುತೆತ ೀವೆ. 

ಅಧ್ಯ ಯನದಲಿ್ಲಪಾಲ್ಗೊ ಿಂಡಲಿ್ಲನಿಮಗೆಯವುದೇಆರ್ಥಿಕನೆರವುಸ್ಥಗುವುದಿಲಿ್ , ಹಾಗು ನಿೀವು 

ಅಧ್ಯ ಯನದ ಅವಧಿಯಲಿ್ಲ  ಯಾವುದೇ ಸಮಯದಲಿಾ ದರು ನಿಮಮ  ಸಮಮ ತಯನ್ನನ  

ಹಿಿಂತೆಗೆಯಬಹುದು. ರೀಗಿಯ ಮಾಹಿತಯನ್ನನ  ಈ ಅಧ್ಯ ಯನಕೆೆ   ಮಾತಿ್ 

ಉಪಯಗಿಸಲಾಗುತ್ತ ದೆ  ಮತ್ತತ  ವೈಯಕ್ರತ ಕ ಮಾಹಿತಯನ್ನನ ಬಹಿರಂಗವಾಗಿಬಳಸುವುದಿಲಿ್ . 

ಈ ಅಧ್ಯ ಯನವನ್ನನ  ಕುರಿತ್ತ  ನಿಮಗೆ ಯಾವುದೇ ಶಂಕೆ ಇದದ ಲಿ್ಲ  ಹಿಿಂಜರಿಯದೆ 

ಕೆಳಗಿನವರಿಂದಿಗೆ ಪರಿಹರಿಸ್ಥಕೊಳಿಳ . ಡಾ. ಸಹನ ಎಸ್ ಮೂತಿ ಸಾನ ತ್ಕೊೀತ್ತ ರ 

ವಿದ್ಯಯ ರ್ಥಿನಿ ,ಮನೀವೈದಯ ವಿಭಾಗ, ಎಸ್. ಡಿ. ಎಮ್. ದೂರವಾಣಿ ಸಂಖ್ಯಯ : 

08362477890 

ಸಮಮ ತಿ 

ನನನ  ಸವ ಿಂತ್ ಭಾಷೆಯಲಿ್ಲ  ಅಧ್ಯ ಯನದ ಕಾಯಿವಿಧಾನಗಳ ಬಗೆೊ  ನನಗೆ 

ತಳಿಸಲಾಗಿದೆ. ನನನ  ಚಿಕ್ರತೆೆ ಯ ಮೇಲೆ ಪಿ ತಕೂಲ್ ಪರಿಣಾಮ ಬೀರದಂತೆ ನನನ  

ಒಪ್ಪಪ ಗೆಯನ್ನನ  ನಿರಾಕರಿಸುವ ಅಥವಾ ಅಧ್ಯ ಯನದ ಸಮಯದಲಿ್ಲ  ಅದನ್ನನ  

ಹಿಿಂತೆಗೆದುಕೊಳುಳ ವ ಹಕೆು  ನನಗೆ ಇದೆ ಎಿಂದು ನಾನ್ನ ಅಥಿಮಾಡಿಕೊಿಂಡಿದೆದ ೀನೆ. 

ಪಿ ಶ್ನನ ಗಳನ್ನನ  ಕೇಳಲು ನನಗೆ ಸಾಕಷಿ್ಟ  ಸಮಯವನ್ನನ  ನಿೀಡಲಾಗಿದೆ 
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ಮತ್ತತ ನನಗೆತೃಪ್ಪತ ಯಾಗುವಷಿ್ಟ ಸಪ ಷಿ ತೆಕೊಡಲಾಗಿದೆ. ಈ ಅಧ್ಯ ಯನಕೆೆ  ಒಳಪಡುವ 

ಮೂಲ್ಕ, ನಾನ್ನ ವೈದಯ ರಿಿಂದ ಮೌಲ್ಯ ಮಾಪನಗಳಿಗೆ ಹೆಚಿಿ ನ ಸಮಯವನ್ನನ  

ನಿೀಡಬೇಕಾಗುತ್ತ ದೆ ಮತ್ತತ  ಈ ಮೌಲ್ಯ ಮಾಪನಗಳು ಪಿ ಯೀಜನಗಳಿಗೆ 

ಅಡಿಿ ಯಾಗುವುದಿಲಿ್  ಎಿಂದು ನನಗೆ ತಳಿದಿದೆ. ನನಗೆ ಅಥಿವಾಗುವ ಭಾಷೆಯಲಿ್ಲ  

ತಳುವಳಿಕೆಯುಳಳ  ಒಪ್ಪಪ ಗೆಯ ವಿಷಯಗಳನ್ನನ  ನನಗೆ ವಿವರಿಸಲಾಗಿದೆ ಮತ್ತತ  ನಾನ್ನ 

ಈ ಸಮಮ ತಪತಿ್ ನನನ ಒಪ್ಪಪ ಗೆಯಮೇರೆಗೆಸಹಿಮಾಡುತದೆದ ೀನೆ. ನಾನ್ನ ……………………….  

ಈ ಅಧ್ಯಯ ಯನದಲಿ್ಲ  ಪಾಲ್ಗೊ ಳಳ ಲು ನನನ  ಒಪ್ಪಪ ಗೆ ನಿೀಡುತೆತ ೀನೆ.  

 

ರೀಗಿಯ ಹೆಸರು: 

ಸಹಿ: 

ವಿಳಾಸ:                        ಸಿ ಳ: 

ದೂರವಾಣಿ ಸಂಖ್ಯಯ :  

 

ವೈದಯ ರ/ ಸಂಶೀಧ್ಕರ ಸಹಿ:                                                          

ಸಿ ಳ: 

ಹೆಸರು:                                                                           

ದಿನಾಿಂಕ: 

ಹುದೆದ :  
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Informed Consent –Healthy volunteers 

 

Title of the Study: A COMPARATIVE STUDY OF NEUROCOGNITIVE 

FUNCTIONS IN TYPE 2 DIABETES MELLITUS WITH AND WITHOUT 

DEPRESSIVE DISORDER TO HEALTHY CONTROLS  

Information given to the subjects 

Cognitive dysfunction is a common but less addressed complication of diabetes mellitus which is 

further worsened by the co-morbid depression. This study involves assessing the cognitive 

function of the subjects participating in it. This study involves participating in an interview with 

the research collaborator .You have not been diagnosed with type 2 DM or depression. Cognitive 

function tests will be performed, with your cooperation which would aid in comparing the 

cognitive function of the study group and inferring more accurate results. Your consent to 

participate in the above study is sought. Before you decide to take part, please take as 

much time as you need to ask any questions. You will not be paid any money to 

participate in this study. You have the right to refuse consent or withdraw during any part 

of the study without giving any reason. In such an event, you will still receive best 

possible treatments without any prejudice. If you have any doubts about the study, please 

feel free to clarify the same. This study does not include any interventions in the form of 

medications or therapy. It includes uses of questionnaires and scales which is used to 

collect relevant information.  As this is not an intervention study, no possible risks are 

involved for the participant. All information collected from you will be kept in strict 

confidentiality. This information will not be shared with others and will be used only for 

this study and if the study is being published in a medical journal, only anonymous data 

will be used. Personal details of the participants will not be published. 

Undertaking by the investigator 

Your consent to participate in the above study is sought. The information you give us will remain 

confidential and will be discussed with the supervisor of this study. The data will not identify you 

in any way. The study you take part in, is not invasive and would aid in compairing the cognitive 

function of the study group. You have the right to refuse consent or withdraw from the study at 

any point without giving any reason. If you have any doubts about the study, please feel free to 

clarify the same. You are free to contact the investigator for any further clarification or assistance 

if you so desire. The list of investigators and their phone numbers is given below: 1)Dr. Sahana S 

Murthy, Post Graduate, Dept of Psychiatry, SDM Medical College, Sattur, Dharwad. Tel 
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:(0836)2477889. 2) Dr. Abhay V Matkar, Professor, Dept of Psychiatry, SDM Medical College, 

Sattur, Dharwad. -580009 Tel: (0836)2477889. 

Consent: 

I have been informed about the procedures of the study in my own language. I have understood 

that I have the right to refuse my consent or withdraw it any time during the study.  I have been 

provided ample time to ask questions and I have been clarified to my satisfaction. I am also aware 

that by subjecting to this study, I will have to give more time for assessments by the doctor and 

that these assessments do not interfere with the benefits. I have been explained the contents of the 

informed consent in a language understandable to me and I am signing this document on my own 

volition. I……………………………………………. the undersigned, give my consent to be a 

participant of this study. 

 

SIGNATURE OF PATIENT:                                        SIGNATURE OF WITNESS: 

NAME:                                                                           NAME: 

ADDRESS AND PHONE NUMBER:  

                       

SIGNATURE OF THE DOCTOR/ INVESTIGATOR:                                        PLACE: 

NAME:                                                                                                                   DATE:                                                                       

DESIGNATION: 

ಆರೋಗಯ ವಂತ ಸವ ಯಂಸೇವಕರ ಸಮಮ ತಿ ಪತಿ  

ಶೋರ್ಷಿಕೆ :  ಟೈಪ್-2 ಮಧುಮೇಹ ಮತ್ತು  ಖಿನ್ನ ತೆ ಸಹಿತ ಹಾಗು ರಹಿತ ರೋಗಿಗಳ  

ಅರಿವಿನ್ ಕಿ್ರಯೆ ಮತ್ತು  ಆರೋಗಯ ವಂತರ ಅರಿವಿನ್ ಕಿ್ರಯೆಯ ತ್ತಲನಾತಮ ಕ 

ಅಧ್ಯ ಯನ್. 

 

ಭಾಗವಹಿಸುವವರಿಗೆ ಮಾಹಿತಿ: 

ನಿೋವು ಆರೋಗಯ ವಂತ ವಯ ಕ್ರು ಯಾಗಿದ್ದಾ  ಈ ಅಧ್ಯ ಯನದಲಿ್ಲ  ಪಾಲ್ಗೊ ಳಳ ಲು ನಿಮಮ  

ಸಮಮ ತಯನ್ನನ  ಕೊೀರುತೆತ ೀವೆ. ಅಧ್ಯ ಯನದಲಿ್ಲ  ಪಾಲ್ಗೊ ಿಂಡಲಿ್ಲ  ನಿಮಗೆ ಯಾವುದೇ ಆರ್ಥಿಕ  

ನೆರವು ಸ್ಥಗುವುದಿಲಿ್ , ಹಾಗು ನಿೀವು ಅಧ್ಯ ಯನದ ಅವಧಿಯಲಿ್ಲ  ಯಾವುದೇ 



70 
 

ಸಮಯದಲಿಾ ದರು ನಿಮಮ  ಸಮಮ ತಯನ್ನನ  ಹಿಿಂತೆಗೆಯಬಹುದು. ಈ 

ಅಧ್ಯ ಯನವು,ಔಷಧಿಗಳು ಅಥವಾ ಚಿಕ್ರತೆೆ ಯ ರೂಪದಲಿ್ಲ  ಯಾವುದೇ 

ಮಧ್ಯ ಸಿ್ಥ ಕೆಗಳನ್ನನ  ಒಳಗಿಂಡಿಲಿ್ . ಇದು ಮನೀವೈದಯ ಕ್ರೀಯ ಸಂಬಂಧಿತ್ 

ಮಾಹಿತಯನ್ನನ  ಸಂಗಿ ಹಿಸಲು ಬಳಸುವ ಪಿ ಶ್ನನ ವಳಿಗಳು ಮತ್ತತ  ಮಾಪಕಗಳ 

ಬಳಕೆಗಳನ್ನನ  ಒಳಗಿಂಡಿದೆ. ಇದುನಿಮಮ ಜೀವನದಲಿ್ಲಯವೈಯಕ್ರತ ಕ ಹಸತ ಕೆೆ ೀಪದ 

ಅಧ್ಯ ಯನವಲಿ್ವಾದದ ರಿಿಂದ, ಭಾಗವಹಿಸುವವರಿಗೆ ಯಾವುದೇ ಅಪಾಯಗಳಿಲಿ್ . 

ನಿಮ್ಮ ಿಂದ ಸಂಗಿ ಹಿಸಲಾದ ಎಲಿಾ  ಮಾಹಿತಯನ್ನನ  ಕಟಿ್ಟ ನಿಟಿ್ಟ ದ ಗೌಪಯ ತೆಯಲಿ್ಲ  

ಇಡಲಾಗುತ್ತ ದೆ. ಈ ಮಾಹಿತಯನ್ನನ  ಇತ್ರರಿಂದಿಗೆ ಹಂಚಿಕೊಳಳ ಲಾಗುವುದಿಲಿ್  

ಮತ್ತತ  ಈ ಅಧ್ಯ ಯನಕೆೆ  ಮಾತಿ್ ಬಳಸಲಾಗುತ್ತ ದೆ ಮತ್ತತ  ಅಧ್ಯ ಯನವನ್ನನ  

ವೈದಯ ಕ್ರೀಯ ಜನಿಲ್ನಲಿ್ಲ  ಪಿ ಕಟ್ಟಸಲಾಗುತತ ದದ ರೆ, ಅನಾಮಧೇಯ ಮಾಹಿತಯನ್ನನ  

ಮಾತಿ್ ಬಳಸಲಾಗುತ್ತ ದೆ. ಭಾಗವಹಿಸುವವರ ವೈಯಕ್ರತ ಕ ವಿವರಗಳನ್ನನ  

ಪಿ ಕಟ್ಟಸಲಾಗುವುದಿಲಿ್ . 

 

ತನಿಖಾಧಿಕಾರಿಯ ಜವಾಬ್ದಾ ರಿ: 

ಮೇಲೆ ವಿವರಿಸ್ಥದ ಹಲ್ವಾರು ಮೌಲ್ಯ ಮಾಪನಗಳ ರೂಪದಲಿ್ಲ  ನಿಮ್ಮ ಿಂದ 

ಸಂಗಿ ಹಿಸಲಾದ ಮಾಹಿತಯನ್ನನ  ಕಟಿ್ಟ ನಿಟಿ್ಟ ದ ಗೌಪಯ ತೆಯಿಂದಿಗೆ 

ನಿವಿಹಿಸಲಾಗುತ್ತ ದೆ. ಈ ಅಧ್ಯ ಯನದ ಭಾಗವಾಗಿರುವ ತ್ನಿಖಾಧಿಕಾರಿಗಳಿಗೆ ಮಾತಿ್ 

ಅಧ್ಯ ಯನದ ದ್ಯಖಲೆಗಳನ್ನನ  ನೀಡುವಅವಕಾರ್ ವಿರುತ್ತ ದೆ.ಈ ಅಧ್ಯ ಯನವನ್ನನ  

ಕುರಿತ್ತ  ನಿಮಗೆ ಯಾವುದೇ ಶಂಕೆ ಇದದ ಲಿ್ಲ  ಹಿಿಂಜರಿಯದೆ ಕೆಳಗಿನವರಿಂದಿಗೆ 

ಪರಿಹರಿಸ್ಥಕೊಳಿಳ . ಡಾ. ಸಹನ ಎಸ್ ಮೂತಿ ಸಾನ ತ್ಕೊೀತ್ತ ರ ವಿದ್ಯಯ ರ್ಥಿನಿ 

,ಮನೀವೈದಯ ವಿಭಾಗ, ಎಸ್. ಡಿ. ಎಮ್. ದೂರವಾಣಿ ಸಂಖ್ಯಯ : 08362477890 

 

ಸಮಮ ತಿ   

ನನಗೆ ನನನ  ಸವ ಿಂತ್ ಭಾಷೆಯಲಿ್ಲ  ಅಧ್ಯ ಯನದ ಪಿ ಕಿ್ರ ಯೆಗಳ ಬಗೆೊ  

ತಳಿಸಲಾಗಿದೆ.ನಾನ್ನ ಈ ಸಮಮ ತ ಪತಿ್ ವನ್ನನ  ಓದಿರುವುದ್ಯಗಿ ಹಾಗು ನನಗೆ ಅಥಿವಾಗುವ 

ಭಾಷೆ ಹಾಗು ರಿೀತಯಲಿ್ಲ  ಈ ಅಧ್ಯ ಯನದ ವಿವರಗಳನ್ನನ  ತಳಿಸಲಾಗಿದೆ ಮತ್ತತ  ಪಿ ಶ್ನನ ಗಳನ್ನನ  

ಕೇಳಲು ನನಗೆ ಅವಕಾರ್ವನ್ನನ  ನಿೀಡಲಾಗಿದೆ. ನನನ  ಅನ್ನಮಾನಗಳನ್ನನ  ಬಗೆಹರಿಸ್ಥಕೊಳಳ ಲು 

ಸಾಕಷಿ್ಟ  ಸಮಯಾವಕರ್ ನಿೀಡಲಾಗಿದೆ ಮತ್ತತ  ಸಂದೇರ್ಗಳನ್ನನ  ನನಗೆ  ಸಮಾಧಾನವಾಗುವ 

ರಿೀತಯಲಿ್ಲ  ಪರಿಹರಿಸಲಾಗಿದೆ. ನಾನ್ನ ವೈದಯ ರಿಿಂದ  ಮೌಲ್ಯ ಮಾಪನ ಮಾಡಲು 

ಹೆಚಿಿ ನ ಸಮಯವನ್ನನ  ನಿೀಡುತೆತ ೀನೆ. 
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 ನಾನ್ನ________________________________________ಈ ಅಧ್ಯ ಯನದಲಿ್ಲ  

ಭಾಗವಹಿಸಲು ನನನ  ಸಮಮ ತಯನ್ನನ  ನಿೀಡುತದೆದ ೀನೆ. 

ರೀಗಿಯ ಹೆಸರು:                              ಸಾಕೆ್ರ ಯ ಸಹಿ:                                                                                                              

ಸಹಿ:                                       ಹೆಸರು:                                                                                                                               

ವಿಳಾಸ:                        

ದೂರವಾಣಿ ಸಂಖ್ಯಯ :  

 

ವೈದಯ ರ/ಸಂಶೀಧ್ಕರ ಸಹಿ:                                                          

ಸಿ ಳ: 

ಹೆಸರು:                                   ದಿನಾಿಂಕ: 

ಹುದೆದ :  
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SOCIODEMOGRAPHIC AND INVESTIGATION PROFORMA 

 

CASE NO.: S____ D____                                        PSYCHIATRY FILE NO.: 

OP NO.:                                                                    IP NO.: 

NAME:                                                                     AGE:                                                 

SEX: M/F      

MARITAL STATUS: Single/ Married/ separated/ Divorced / Widow(er)                                        

RELIGION: Hindu/ Muslim/ Christian/others________. 

EDUCATION: Illiterate / upto 9th/ SSLC/PUC/UG/Graduate/PG/others________. 

OCCUPATION: Unemployed/ Agriculture/Coolie / Self-employed/ Professional 
/others____________. 

TYPE OF FAMILY: Joint/ Nuclear 

NO. OF PERSONS IN FAMILY: TOTAL:__________     ADULTS:___________   
CHILDREN:__________. 

PERCAPITA INCOME (Total income/No. of people): Rs.___________  

SES: BPL/APL                            Informants-                          mobile no: 

ADDRESS & CONTACT No/ PLACE: RURAL/URBAN        

Diet -       

Type of diabetes- I/II                         Duration of diabetes-                           Family h/o DM-Yes/No       

Hypertension- yes/no           Dialysis: 

H/O CHD - yes/no               H/O Stroke - yes/no                       H/O substance abuse– 
yes/no                                                                                                                                                                

H/O Neuropathy – yes/no H/O peripheral vascular disease – yes/no      

Height –                                                                    Weight- 

BMI – wt in kg/(height in m)2 

General physical examination- 

Pulse:  BP:  Temperature:  Pallor-   Icterus:  

Clubbing:          Edema:        Tremors:  

Level of Consciousness-                             Orientation-  

ANNEXURE 3 
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Systemic examination 

Respiratory system: 

Cardiovascular system: 

Per abdomen: 

Central nervous system : 

Mental status Examination:  

General behavior: 

Speech: 

Thought: 

Mood: 

Perception: 

Attention and concentration: 

Orientation: 

Memory: 

Intelligence: 

Judgment: 

Insight: 

Investigations: 

Hemoglobin:     Peripheral smear:  

Total WBC:                   Differential WBC counts:                                                Platelet count:   

FBS:                             PPBS:                                HbA1c : 

TFT: 

LFT:               

 Serum sodium:            Serum potassium:  

RFT: Blood Urea: S.Creatinine:        

ECG: 

ECHO: 

FUNDOSCOPY:  

Neuroimaging (if done): 



74 
 

 ANNEXURE - 4 
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ANNEXURE - 5 
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HINDI MENTAL STATE EXAMINATION (HMSE)      

 

 

                                                                                Correct / Wrong  

1. Is it morning or afternoon or evening? 1 0 

 

2. What day of the week is today?    1 0 

 

3. What date is it today? 1 0 

 

4. Which month is today? 1 0 

 

5. What season of the year is this? 1 0 

 

6. Under which post office does your village come? 1 0 

 

7. Which district does your village fall under? 1 0 

 

8. Which village are you from? 1 0 

 

9. Which block (If village has only blocks)  

OR Which numbered area is this? 

1 0 

 

 

10. Which place is this? 1 0 

 

11. (I went to Delhi and brought three things – 

Mango, chair, and coin) Can you tell me what 

Are the three things I brought from Delhi? 

 

 

1 

 

2 

 

3 

12. (a) Now can you tell me names of the days of the 

week starting from Sunday? 

(b) Now can you tell me names of the days 

backwards? 

 

 

1 

 

2 

 

3 

 

4 

 

5 

 

13-15 What are the names of the three things which I 

told you have brought from Delhi? 

 

1 2 3 

16. (Show the subject the wrist watch and pen) 

Can you tell me these objects? 

(If yes, Items 17 & 18 apply) 

(If No, Item 17(a) apply 

  

ANNEXURE - 6 



 

107 
 

 

   
 

17. Show him the wrist watch and say what is this  

OR 17 (a) If necessary, Identification of watch by 

Touching what is this? 

 

1 0 

18. Show him the pen and say – What is this?  

OR 18(a)(If necessary) Identification of pen by 

Touching what is this? 

 

1 0 

19. Now I am going to say something, listen 

carefully and repeat it exactly as I say 

after I finish Phrase: “NEITHER THIS NOR THAT”  

 

1 0 

20. Now look at my face and do exactly what 

I do. Close your eyes?  

 

1 0 

21. First you take the paper in your right hand, 

then with your both hands, fold it into half 

once and then give the paper back to me.  

 

 

1 

 

2 

 

3 

22. Now say a line about your house? (something 

specifically about your houses) NOT INCLUDED IN 

HMSE TOTAL 

 

If given  

 

1 

Not 

given  

0 

23. Here is a drawing, you must copy this drawing 

exactly as shown in the space provided here 

Must draw two four sided figure =1 

One figure should be mostly inside the other =2 

Orientation of the figures should be obviously 

appropriate =3 

 

 

 

1 

 

 

2 

 

 

3 

 

 

 

 

 

 

 

 

Total 

          

 

 

 

 

 

             /31 

                                                                                                    DATE- 

       

 SIGNATURE- 
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ANNEXURE - 9 
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ANNEXURE - 10 
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ANNEXURE - 11 

STROOP TEST 



 

114 
 

 

  

ANNEXURE 12 
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