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INTRODUCTION 

The World Health Organisation’s definition of stroke is “rapidly developing 

clinical signs of focal (or global) disturbance of cerebral function, with symptoms 

lasting 24 hours or longer, with no apparent cause other than of vascular origin. 

Pathologically it occurs due to a rupture or occlusion of a cerebral vessel. 

The estimated adjusted prevalence rate (range) of stroke in India is 84-262/100000 

in rural and 334-424/100000 in urban areas and the incidence rate is 119-

145/100000 population based on the recent population-based studies. 

As a result of the increasing aging population in India, this number will probably 

increase steadily over the next few decades.  

At the same time case fatality rates are decreasing due to availability of better 

health care services, therefore more and more people would need to learn how to 

cope with the residual disabilities of the disease. 

Although a lot of emphasis has been placed on the prevention of non-

communicable diseases, hardly any importance is given for the rehabilitation for 

the patients who have suffered from non-communicable diseases such as stroke 

which can be debilitating both physically as well as mentally. Stroke has the 

greatest disabling impact of any chronic disease. Psychological changes including 

emotional, behavioural and cognitive changes can be common after stroke. In fact, 
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the National Health Services, UK has specific guidelines for Psychological care 

after stroke. 

Such cognitive and neuropsychological impairment also puts a huge emotional and 

financial burden on the care-givers of such patients 

Disability Adjusted Life Years (DALY) was a term adopted by the WHO in 1996 

which is defined as the number of years lost due to ill health, disability or early 

health. When measured in DALY, Stroke accounts for a huge proportion of the 

global burden in view of the long-term disability that is seen in the survivors. 

Virtually any symptom of cognitive or behavioural dysfunction can occur as a 

result of stroke. Very rarely, these symptoms are the only manifestations of the 

stroke.  More often, other prominent physical symptoms and signs overshadow the 

cognitive or behavioural symptoms making it very unobvious to the clinician’s 

eye. 

Vascular cognitive impairment is a term used to describe the wide spectrum of 

cognitive impairment in people with cerebrovascular diseases. The risk factors for 

developing cognitive and neuropsychiatric impairment includes site of lesion, type 

of stroke whetherischemic or haemorrhagic, infarct severity, lesion volume, age 

and associated co-morbidities such as Diabetes or Atrial Fibrillation. 
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Attention deficits, Visio-spatial deficits, memory deficits, depression, anxiety, 

apathy are some of the common cognitive and neuropsychiatric impairments after 

stroke. 

Although a few studies have been done abroad, a dedicated and comprehensive 

evaluation is needed in India to evaluate the cognitive and neuropsychiatric deficits 

after stroke in order to identify the deficits at an earlier stage so that the quality of 

life of these patients are not hampered.  
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OBJECTIVES OF THE STUDY 

PRIMARY OUTCOME: 

  To evaluate the Cognitive and Neuropsychiatric Deficits in patients after 

stroke 

SECONDARY OUTCOME: 

 To assess the most common cognitive and neuropsychiatric impairments 

after stroke 

 To assess the factors affecting the severity of cognitive and neuropsychiatric 

impairments after stroke 
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MATERIALS AND METHODS 

TYPE OF STUDY:  Cross sectional study 

PLACE OF STUDY: PSG Hospitals, PSGIMS&R, Coimbatore 

DURATION OF STUDY: One year 

STUDY POPULATION: 

Patients aged 18-60 years diagnosed as stroke presenting to the department of 

General Medicine and Neurology for follow up 3 months after the diagnosis of 

stroke, meeting the inclusion criteria, during the study period of 1 year (March 

2018 to March 2019). Patient sample size is restricted to a total number of 75.  

 (Based on N = 4PQ/D2 where P is the prevalence, q= 100-p and d is the allowable 

error) 

INCLUSION CRITERIA  

 Age between 18-60 years 

 Patients presenting to the General Medicine/ Neurology OPD, diagnosed as 

Stroke (Ischemic/ Haemorrhagic) by Brain Imaging earlier who have come 

for follow up 3 months after the diagnosis of stroke 

 Written Informed Consent 
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EXCLUSION CRITERIA 

 Age less than 18 years 

 Age more than 60 years 

 Severe aphasia (as it interferes with performance/understanding of the 

instructions of the neuropsychological tests) 

 Other existing psychiatric and neurological diagnoses that are known to 

affect cognition (Parkinson’s disease, bipolar disorder, epilepsy, 

schizophrenia) 

METHODOLOGY 

This study is based on cross sectional collection of data of patients aged between 

18-60 years diagnosed as stroke earlier who have come for review/follow up 3 

months after the diagnosis of stroke in the General Medicine/ Neurology OPD of 

PSG Hospitals, Coimbatore 

Patients presenting to the OPD with a confirmed diagnosis of stroke (by brain 

imaging modality) and meeting the inclusion criteria as mentioned above, during 

the study period of March 1
st
 2018 to March 1

st
 2019 are taken into consideration 

for the study. A proforma is prepared which includes personal details and detailed 

clinical history of the patient. 
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After taking informed consent from the participant, the participants are made to 

undergo two assessment tests, both of which are validated tests world over. 

The first is the Montreal Cognitive Assessment (MOCA) which measures the 

cognitive skills of the patient such as executive skills, memory and attention. 

Time to administer the MOCA test is approximately 10 minutes. The total possible 

score is 30 points, a score of 26 or above is considered normal.  

The second is the Hospital Anxiety and Depression scale (HADS)which 

measures the presence of anxiety and depression in the participants.  

Each item on the questionnaire is scored from 0 to 3 and this means that a person 

can score between 0 and 21 for either anxiety or depression.  

The results would be analysed to find out the presence of cognitive and 

neuropsychiatric impairments after stroke and if so what are the most common 

impairments which are seen after stroke. 

Also, the factors which contribute to the severity of the impairment such as type of 

stroke, site of lesion, associated co-morbidities would be assessed. 

  



8 

FLOW CHART: 

Proposal to ethics committee and approval from ethics committee 

 

Stroke patients selected according to inclusion and exclusion criteria 

 

History taking, administration of the Montreal Cognitive Assay Test and the 

Hospital Anxiety and Depression Scale to the patients after obtaining consent from 

them 

 

Analysis of the collected data using a statistical software to achieve the objectives 

 

Final report and submission 

 

STATISTICAL TOOLS: 

 Data collected from the patients is tabulated using Microsoft Excel. 

 

 Data are reported as mean + / - standard deviation or the median 

depending on their distribution 

 

 Differences in quantitative variables between groups were assessed by 

means of unpaired t-tests 

 

 Frequencies are expressed as percentages 
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 Comparison between groups was by the non-parametric Mann-

Whitney test 

 

 Chi square test was used to assess the difference in categorical 

variables between groups 

 

 A p value of < 0.05 using two tailed tests was taken as being of 

significance for all statistical tests 

 

 All data would be analysed with a statistical software (SPSS) 
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REVIEW OF LITERATURE 

Cerebrovascular Accident: An Introduction 

Cerebrovascular disease is a collection of diseases in which an insult to the brain or 

spinal cord occurs from a vascular aetiology. (1-4) 

The risk of stroke usually increases with age, and patients have a two-time higher 

risk for every decade after the age of 55 years. Poor diet, lack of exercise, tobacco 

abuse, exposure to environmental tobacco smoke, obesity and excess alcohol 

consumption are lifestyle factors that increase the possibility of stroke. (5) 

Inherited conditions associated with stroke include sickle cell disease 

mitochondrial encephalopathy, lactic acidosis, and stroke (MELAS); cerebral 

autosomal dominant arteriopathy with subcortical infarcts and leukoen-

cephalopathy (CADASIL), Fabry disease and Marfan syndrome. In addition, 

autosomal dominant polycystic kidney disease is associated with intracranial 

aneurysms and fibromuscular dysplasia. Ehlers-Danlos type IV is associated with 

intracranial aneurysms and cervical arterial dissection. Many genetic 

polymorphisms also have been associated with stroke (e.g., variants on 

chromosome 9p21 and 4q25).(6) 
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Blood Supply of Brain 

 

FIGURE 1: CIRCLE OF WILLIS 

 

 

FIGURE 2: BLOOD SUPPLY OF CEREBRAL HEMISPHERES 

Brain is the highest perfused organ in the body. It receives 20 % of the total cardiac 

output. It also has the maximum oxygen extraction of all the organs 

Internal carotid artery supplies about 3/5
th
 of the cerebrum. The 2 vertebral arteries 

join together to form basilar artery which supplies cerebellum and the brain stem. 
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These two arterial circulations join together with the help of communicating 

branches to form Circle of Willis.  

The internal carotid artery enters the skull through the foramen lacerum and travels 

through the petrous bone adjacent to the inner ear.(7) 

The internal carotid group produces 3 branches which includes (8), 

Ophthalmicartery, Anterior cerebral artery, Middle cerebral artery, Posterior 

cerebral artery:  

Vertebral Arteries 

Although the vertebral arteries generally arise from the subclavian arteries, they 

can also originate from the aortic arch or thyrocervical trunk(9) 

Longer circumferential branches from the vertebral arteries and posterior cerebral 

arteries supply the spinothalamic tracts and sympathetic fibers as they traverse the 

medulla, the sensory nuclei, and the descending tracts from cranial nerve V as well 

as emerging fibers from the vagus and glossopharyngeal nerves(10) 

Basilar Artery 

The basilar artery has small penetrating branches supplying the dorsal portions of 

the pons and midbrain.The anterior inferior cerebellar arteries originate from the 

mid–basilar artery. The superior cerebellar arteries give branches supplying the 
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dorsal midbrain, including the colliculi and the superior portions of the cerebellar 

hemispheres and vermis. The long circumferential vessels also supply the dorso-

lateral brain stem. (11) 

At the midbrain level, paramedian branches of the basilar artery supply the cerebral 

peduncles, cranial nerve III nuclei and fibers, and medial portions of the red 

nucleus and medial lemniscus. Short circumferential branches supply the 

ventrolateral pons and midbrain. (12) 

Circle of Willis 

The anastomosis at the base of the brain is termed the circle of Willis. The two 

anterior cerebral arteries are connected by the anterior communicating artery. The 

posterior communicating arteries connect the supraclinoid internal carotid arteries 

with the proximal posterior cerebral arteries. (13-14)Acommon variant is for the 

portion of the posterior cerebral artery between its normal origin from the basilar 

artery and the posterior communicating artery (P1 segment) to be absent or 

hypoplastic (15). 

Anterior Cerebral Arteries 

The anterior cerebral arteries travel anteriorly and then turn posteriorly with 

leptomeningeal branches supplying the medial portions of the frontal and parietal 
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lobes. Terminal portions of the latter artery supply the medial cortex between the 

parietal and occipital lobes. (16) 

Damage to this area can be confused with “watershed” hypoperfusion injury. A 

series of small lenticulostriate arteries originate from the A1 and A2 (between the 

anterior communicating artery and corpus callosum) segments of the anterior 

cerebral artery (17) 

The recurrent artery of Heubner is a large, important medial striate artery that 

provides blood supply to the anterior and inferior portions of the anterior limb of 

the internal capsule(18) 

Anterior Choroidal Artery  

The anterior choroidal arterycommonly arises from the supraclinoid internal 

carotid artery distal to the posterior communicating artery. It gives branches to the 

optic tract, anterior hippocampus, amygdala, tail of the caudate nucleus, geniculate 

body, and inferior portion of the posterior limb of the internal capsule(19) 

Middle Cerebral Artery  

The middle cerebral artery supplies the bulk of the frontal, parietal, and lateral 

portions of the temporal lobes. The M1 segment refers to the portion of the middle 

cerebral artery between its origin from the supraclinoid internal carotid artery and 

its distal branches.(20). The M1 segment gives rise to some medial and all of the 
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lateral lenticulostriate arteries. These arteries supply the head and body of the 

caudate nucleus, the putamen, and the Globus pallidus as well as the anterior            

limb. (21) 

Posterior Cerebral Artery 

The distal portion of the posterior cerebral artery divides into an anterior and a 

posterior division. The anterior division supplies the inferior and medial portions 

of the temporal lobe into the middle cranial fossa with distal branches 

anastomosing with those of the middle cerebral artery. The posterior division 

supplies the occipital lobe, including the calcarine cortex, with terminal branches 

anastomosing with those of the middle cerebral artery and anterior cerebral         

artery. (22) 

In some individuals, a single common artery arising from the P1 segment (Artery 

of Percheron) can supply both thalami. (23). 

Venous System 

The venous drainage of the brain is divided into superficial and deep systems. The 

two transverse sinuses extend laterally from the torculum into the sigmoid sinus, 

which then forms the jugular vein (24). Fibres from cranial nerve VI run within the 

cavernous sinus inferior to the carotid artery, with fibres from cranial nerves III, 
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IV, V1, and V2 running in its lateral wall. The two cavernous sinuses connect to 

each other and drain into the petrosal sinus and then the sagittal sinus (25). 

Cerebral Blood Flow 

The brain, which is among the body’s most metabolically active tissues, receives 

about 14% of resting cardiac output. Normal resting metabolism of brain tissue 

requires 140 micro-mol of oxygen and 24 micro-mol of glucose per 100 g of tissue 

per minute (26). Cerebral blood flow at rest averages 50 to 100 mL per 100 g of 

brain tissue per minute. If blood flow falls below this level, normal neuronal 

function is suppressed (i.e., neurons become electrically quiescent). If the deficit 

persists, irrevocable neural injury can result (27). 

Cerebral blood flow is regulated though a variety of mechanisms in addition to 

mental activity. Constant, overall cerebral blood flow is maintained through 

autoregulation. This autoregulatory relationship is reflected in the equation 

cerebral blood flow = cerebrovascular resistance/mean arterial pressure (28). 

There are, however, limits to cerebral autoregulation. At mean arterial pressures 

greater than about 150 mm Hg, cerebral arterioles are maximally constricted, and 

cerebral blood flow rises (29). 

Metabolic factors can also affect cerebral blood flow. Hypercapnia causes cerebral 

vasodilation, and hypocapnia causes cerebral vasoconstriction that is mediated by 
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changes in the pH of the brain’s extracellular fluid. Cerebral blood flow declines 

by approximately 2% for every 1 mm Hg decline in Pco2 (30).  

Cerebral Ischemia  

Because of its high metabolic demands, brain function is completely dependent on 

its supply of blood and oxygen. Clinical symptoms ensue when global or regional 

blood supply falls below the critical 50 mL per 100 g per minute. Permanent neural 

injury does not occur if the supply of blood and oxygen is 

quickly restored, such as with a faint in the setting of a global reduction in the 

supply of blood or oxygen or a transient ischemic attack with brief, local 

reductions in cerebral blood flow(31).  

Global Ischemic Injury 

In the setting of hypotension, areas of brain between the territories of major 

arteries (i.e., between the anterior cerebral artery and middle cerebral artery in the 

frontal cortex and adjacent subcortical white matter), between the middle cerebral 

artery and posterior cerebral artery (in the parieto-occipital cortex and adjacent 

subcortical white matter), and between penetrating arteries from distal branches of 

the middle cerebral artery and lenticulostriate arteries (deep hemispheric white 

matter, centrum semi-ovale) are especially vulnerable and are termed watershed 

areas (32).  
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The duration of anoxia, the duration of cardiopulmonary resuscitation (CPR), and 

the cause of cardiac arrest are related to poor outcome after CPR.Prognosis also 

cannot be based on the circumstances of CPR or on elevated body temperature 

alone. Bilateral absence of cortical somatosensory evoked responses within 1 to 3 

days also portends a poor prognosis (33).  

Focal Ischemic Injury 

Focal ischemic injury is caused by occlusion of a cervical or intracranial artery that 

supplies the brain. Although this injury can occur from many causes (including 

infection, inflammation, metabolic disorders, trauma, and hematologic disorders), 

the majority of strokes are related to thrombotic or embolic occlusion. Because the 

pH of the extracellular fluid in the penumbral zone is low, vessels are maximally 

dilated and the cerebral autoregulatory response is inoperative. Because 

cerebrovascular resistance in the penumbral zone is fixed, any decline in mean 

arterial pressure can further reduce its cerebral blood flow, thereby extending the 

volume of infarcted tissue (34). 

Cerebral Hemorrhage 

Subarachnoid haemorrhage, which is bleeding between the pial and arachnoid 

coverings over the brain, is most commonly related to a ruptured aneurysm 
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Cerebral aneurysms may occur spontaneously or be acquired as a result of 

infection or trauma(35). 

Non-infectious aneurysms are typically situated at branch points of major cerebral 

arteries: anterior cerebral artery–anterior communicating artery, internal carotid 

artery– posterior communicating artery, middle cerebral artery bifurcation, basilar 

artery tip(36). 

The most common causes of intracerebral parenchymal brain haemorrhages are 

hypertension and cerebral amyloid angiopathy. Myriad other potential vascular and 

nonvascular causes, including vascular malformations, vasculitis, venous sinus 

thrombosis, and coagulopathies are less common. Some tumours (e.g., melanoma 

and renal cell carcinoma can be manifested as an intracerebral haemorrhage (37). 

Susceptibility-weighted brain magnetic resonance imaging sequences may reveal 

prior microhaemorrhages at the grey-white junction in patients with cerebral 

amyloid angiopathy (38). 

Clinical Manifestations of Stroke: 

Neurologic deficits that occur in the setting of ischemic stroke depend on the 

involved vascular territoryand underlying cause.  
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Internal Carotid Artery:  

With occlusion of the internal carotid artery, patients who have an incomplete 

circle of Willis can suffer profound contralateral loss of motor and sensory 

function affecting the face, arm, and leg. In patients with an intact anterior 

communicating artery that can supply the ipsilateral anterior cerebral artery), the 

leg may be relatively spared, and an internal carotid artery occlusion may be 

clinically indistinguishable from a middle cerebral artery occlusion. If the anterior 

communicating artery is absent on the side opposite an internal carotid artery 

occlusion, the ipsilateral leg may also be affected, and the presentation may be 

confused with a cardioembolic cause because both hemispheres are involved. 

Occlusion of the ipsilateral ophthalmic artery can lead to blindness in that eye. 

Transient symptoms of retinal ischemiaindicate amaurosis fugax(39). 

Anterior Choroidal Artery  

The anterior choroidal artery generally arises from the supraclinoid portion of the 

internal carotid artery. Causes of occlusion of the anterior choroidal artery are 

similar to those of occlusion of the small intracranial arteries. Symptoms can 

include contralateral motor and sensory deficits and contralateral visual field 

deficits, the latter of which can occur in isolation (40) 
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Cerebral Arteries  

The middle cerebral artery is the most common artery involved in occlusions 

related to cardiogenic embolism. It supplies the lateral portions of the frontal, 

parietal, and temporal lobes as well as the basal ganglia and the anterior limb and 

genu of the internal capsule. Middle cerebral artery occlusions are characterized by 

involvement of the contralateral face and arm to a greater extent than of the leg 

often accompanied by a contralateral hemi-spatial neglect. 

 Anterior branch, dominant hemisphere middle cerebral artery occlusions can cause 

an expressive, cortical-type motor (Broca) aphasia with sparing of comprehension. 

Occlusion of the angular branch of the middle cerebral artery can cause receptive, 

cortical-type (Wernicke) aphasia. Border zone infarcts can result in transcortical 

aphasias, characterized by relatively preserved repetitions (41) 

Both posterior cerebral arteries arise from the basilar artery in about 75% of 

people.Contralateral hemiballismus can result if the subthalamic nucleus is 

damaged. Infarction of the ipsilateral occipital lobe causes a contralateral 

homonymous hemianopia that can be partial, depending on the extent of injury. 

The visual field deficit tends to become more congruous in the two eyes as the area 

of injury becomes more posterior (42). 
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Vertebral and Basilar Arteries 

Occlusion of the basilar artery can lead to “locked-in syndrome” in which the 

patient is awake and alert, because the periaqueductal gray can receive a separate 

blood supply, but unable to move or to communicate except for vertical eye 

movements, because of sparing of the Collicular nuclei in the midbrain. The tip of 

the basilar artery is a common location for embolic occlusion. Symptoms can 

include visual field defects due to unilateral or bilateral occipital injury and 

confusionstates due to thalamic involvement (43). 

Occlusion of the superior cerebellar artery can cause truncal ataxia because of 

infarction of the cerebellar vermis, with or without ataxia of the ipsilateral limbs, 

which can be caused by infarction of the ipsilateral cerebellar hemisphere (44). 

Small Vessels 

Occlusion of a small penetrating intracranial vessel can result in one of the  classic 

lacunar syndromes. Lacunar syndromes are not pathognomonic of small-vessel 

intracranial disease and can be caused by a variety of other conditions, including 

emboli from a more proximal arterial or cardioembolic source or brain 

haemorrhage (45). 
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DIAGNOSIS: 

History  

Goals of the immediate history include determining the exact time when symptoms 

began or the last time the patient was known to be well, concomitant medical 

illnesses, risk factors, medications, allergies, and other potential causes for 

symptoms that might mimic acute ischemic stroke  

Physical Examination  

Severely elevated blood pressures in the setting of neurologic deficits localising to 

the basal ganglia, thalamus, pons, or cerebellum increase the 

likelihood of a brain hemorrhage. In a patient with transient vertigo associated with 

left arm movement, a reduced blood pressure in that arm suggests subclavian steal 

syndrome (46). 

Detection of an anterior cervical bruit contralateral to symptoms and signs 

indicative of a middle cerebral artery distribution infarct increase the likelihood of 

symptomatic carotid stenosis. An irregularly irregular heart rhythm with or without 

a cardiac murmur may indicate atrial fibrillation and a cardioembolicaetiology. 

Finding a cholesterol embolus on funduscopic examination can be consistent with 

a proximal source of athero-embolism. Fundoscopy can also show evidence of a 

small-vessel disease related to diabetes or hypertension (47). 
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The National Institutes of Health Stroke Scale, which is the most commonly used 

approach, is both reliable and well validated. The individual items are summed to 

provide a total score (48). 

Initial Laboratory Tests  

Laboratory testing can help exclude conditions that may mimic, complicate, or lead 

to an acute ischemic stroke .Tests that should be obtained in all patients with 

suspected ischemic stroke include a complete blood count and platelet count, 

prothrombin time/international normalized ratio (INR), activated partial 

thromboplastin time, blood glucose level, serum electrolytes, tests of renal 

function, troponin level, and oxygen saturation. An electrocardiogram should be 

obtained urgently, and the patient should be sent for a CT brain scan or MRI as 

soon as he or she is stable enough.  

Polycythaemiacan cause hyper viscosity that leads to occlusion of small 

intracranial vessels. Thrombocytopenia, either primary or secondary, can lead to 

platelet thrombi. The prothrombin time/INR and activated thromboplastin time 

provide indices that may reveal an underlying coagulation disorder, and 

thrombocytopenia and coagulation disorders may preclude treatment with 

intravenous recombinant tissue plasminogen activator (49). 
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The electrocardiogram may reveal changes suggestive of acute myocardial 

ischemia as well as atrial fibrillation, the most common cause of embolic stroke. 

Stroke may also cause a variety of cardiac arrhythmias. Acute MI, especially 

anteroseptal MI, is associated with a higher risk of cardiogenic embolism, and an 

acute stroke may also precipitate an MI(50). 

Brain Imaging  

CT is widely and rapidly available and provides the information necessary for the 

treatment of most patients with acute stroke.MRI can detect areas of acute 

ischemic injury not apparent on CT brain imaging, but it cannot be performed in 

patients with metal implants and devices such as cardiac pacemakers and is a 

challenge to perform in unstable patients (51). 

The changes on brain CT, such as loss of gray-white distinction, loss of the 

insular ribbon, and blurring of the borders of the basal ganglia, can be subtle. The 

area of ischemic injury on brain CT scan appears as a relative hypodensity, in 

contrast to brain haemorrhage, which appears hyperdensecompared with the 

surrounding brain parenchyma. CT can also show acute hemorrhage in the 

subarachnoid space, which can be indicative of aneurysmal rupture. The dense 

middle cerebral artery sign or the dot sign, in which an artery in the sylvian fissure 

may appear dense, can indicate thrombus in these vessels (52).  
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The findings on CT are often normal in the acute phase of ischemic stroke, and 

MRI is more sensitive for detecting acute ischemic injury. Because brain CT 

imaging of posterior fossa structures is often obscured by beam hardening artefact 

from the petrous bones, MRI is also more sensitive for visualizing the brain stem 

and cerebellum (53). 

MRI signal patterns also candistinguish acute from subacute and remote ischemic 

injury, distinguish acute and remote brain hemorrhage, and identify other 

nonvascular conditions. However, MRI is not required before treatment with 

intravenous rtPA because CT can reliably exclude parenchymal brain hemorrhage 

and can detect other common conditions that may mimic a stroke, such as a mass 

lesion (54). 

Lumbar Puncture 

Brain CT usually demonstrates blood in the subarachnoid space in patients 

presenting with symptoms and signs of subarachnoid hemorrhage. If, however, 

brain CT fails to visualize a subarachnoid hemorrhage in a patient in whom the 

clinical suspicion of subarachnoid hemorrhage is high, lumbar puncture should still 

be obtained (55). 
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Other Imaging Studies 

Carotid duplex ultrasonography, which combines B-mode vascular imaging with 

measures of blood flow velocity, is commonly used to screen for extracranial 

carotid artery stenosis but is rarely indicated in the acute setting. Both CT and MR 

angiography provide non-invasive vascular imaging of the extracranial and 

intracranial cerebral circulation, and either study can be obtained in conjunction 

with parenchymal imaging in the acute setting (56). 

In patients who are not candidates for intravenous rtPA but who may be considered 

for acute endovascular therapy, these studies can be used to identify a proximal 

arterial occlusion. Transcranial Doppler ultrasonography is an alternative for 

evaluating the proximal cerebral vessels, but it cannot be obtained in some patients 

because of inadequate sonographic windows (57). 

Differential Diagnosis 

A variety of other neurologic conditions may also be manifested acutely. Migraine 

with aura can be associated with focal neurologic deficits, including speech 

impairment, visual changes, vertigo, weakness, numbness, and imbalance. Mass 

lesions such as neoplasmsand abscessesare generally associated with a slowly 

progressive worsening of neurologic symptoms but may occasionally be 

manifestedacutely. Metabolic disorders such as hypoglycaemia or hyperglycaemia, 
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toxin exposures and drug intoxications can cause focal symptoms similar to stroke. 

Stroke like symptoms may also be a manifestation of malingering, a conversion 

disorder, or other psychiatric illness (58). 

TREATMENT: 

Intravenous r-TPA 

After initial stabilization, the management of patients with acute ischemic stroke is 

directed at determining whether treatment with intravenous rtPA is appropriate. 

Intravenous rtPA, administered within 4.5 hours of the onset of symptoms, does 

not reduce mortality but results in a higher odd of a better neurologic outcome at 3 

months compared with placebo (59). 

The benefit of rtPA declines over time within this 4.5-hour treatment window, with 

the odds ratio for a favourable 3-month outcome declining from 2.55 for treatment 

within 0 to 90 minutes, to 1.64 for 91 to 180 minutes, to 1.26 for 181 to 270 

minutes, and to no statistical benefit for treatmentbeyond 4.5 hours. Registry 

studies support a benefit in routine clinical practice similar to that in randomized 

trials (60). 

As a result, current guidelines recommend that treatment with intravenous rtPA 

(Food and Drug Administration approved up to 3 hours after symptom onset) not 

be given if more than 4.5 hours have elapsed since the onset of symptoms. Some 
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patients have absolute exclusion criteria against treatment with intravenous rtPA 

with additional relative contraindications for treatment between 3 and 4.5 hours in 

patients without contraindications, treatment should begin as soon as possible in 

either treatment window (61). 

Endovascular Therapy 

Endovascular therapy can be considered in selected patients who cannot be treated 

with intravenous rtPA, such as patients who had a recent surgical procedure and 

who present up to 6 hours after a middle cerebral artery occlusion and perhaps 

longer after basilar artery occlusion (62). 

Other Treatments 

Urgent anticoagulation to prevent recurrent stroke, to prevent worsening, or to 

improve functional outcome of patients with acute ischemic stroke is not 

recommended. Aspirin should not be started within 24 hours of treatment with 

intravenous rtPA, but aspirin should be started at 325 mg daily within 24 to 48 

hours after the onset of stroke.Hemicraniectomy can increase survival in patients 

with extensive middle cerebral artery strokes (63). 

Antihypertensive medications to reduce blood pressure acutely by 10 to 25% in the 

first 24 hours with a goal of blood pressure to below 140/90 mm Hg by 1 week 

does not improve outcomes compared with discontinuation of all antihypertensive 
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medications.Current guidelines recommend that antihypertensive medications not 

be given unless the blood pressure rises to more than 220/120 mm Hg or higher in 

the absence of other indications. An exception is that blood pressure can be 

lowered in patients who are otherwise candidates for intravenous rtPA with a goal 

of maintaining blood pressures below 180/105 mm Hg after treatment (64). 

Several potential complications of acute stroke can often be avoided such as UTI, 

aspiration pneumonia and deep vein thrombosis through proper precautions (65). 

Unusual Causes of Stroke  

Cerebral Venous Thrombosis  

Thrombosis of a cerebral venous sinus can cause headache, focal stroke like 

manifestations, seizures, altered mental status, and papilledema.With superior 

sagittal sinus obstruction, patients can develop bilateral leg weakness and sensory 

changes. Obstruction of a transverse sinus or one of the major veins over the 

cerebral convexity can also produce symptoms, depending on the area of the brain 

that is injured.  

The diagnosis can be suspected on routine CT or MRI and confirmed by CT or MR 

venography.Initial acute treatment options include either body weight–adjusted 

subcutaneous low-molecular-weight heparin or dose-adjusted intravenous heparin. 
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Oral warfarin anticoagulation should be started and continued for at least 3 months, 

with an INR target of 2.0 to 3.0(66). 

Cervical Artery Dissection 

A cervical artery dissection or cerebral artery dissection, each of which is caused 

by the formation and subsequent longitudinal extension of an intramural 

hematoma, can narrow or obstruct the arterial lumen. Patients may have underlying 

fibromuscular dysplasia; inherited conditions, such as Marfan syndrome, Ehlers-

Danlos syndrome, or tuberous sclerosis; an elevated blood homocysteine level; or 

no identified underlying cause. MR angiography may show a hyperintense mass 

adjacent to a flow void, and MR angiography or catheter angiography can show a 

tapered lumen leading to an obstruction or even a double lumen. Treatment may 

include thrombolysis, anticoagulation, or endovascular or surgical repair, 

depending on individual circumstances, but no randomized trials are available to 

guide such decisions (67). 

Examples of vasculitis that can cause strokelike symptoms include primary central 

nervous system vasculitis, systemic lupus erythematosus, rheumatoid vasculitis, 

Behçet disease, Takayasu arteritis, temporal arteritis, fibromuscular dysplasia, 

Granulomatosis with Angiitis, sarcoidosis, meningovascular syphilis, and Lym-

phomatoid Angioendotheliomatosis (68). 
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Drug-Related Causes of Stroke  

A variety of legal and illicit drugs can precipitate an ischemic stroke. Intravenous 

drug users are more likely to develop bacterial endocarditis which can cause 

embolic stroke. Potent vasoconstricting drugs (e.g., cocaine, ephedrine, 

phenylpropanolamine, and Fenoxazoline) and dietary supplements (e.g., ephedra) 

may precipitate cerebral vasospasm and ischemic stroke, although haemorrhagic 

strokes are more common. These drugshave been used in high doses as appetite 

suppressants, and case reports suggest that stroke may occur even after the first use 

of these products (69). 

PREVENTION OF STROKE: 

Primary Prevention 

Because more than 75% of strokes are first events, primary prevention of stroke is 

of very much importance.Following a healthy lifestyle (not smoking, following a 

diet low in sodium and rich in fruits and vegetables, getting at least 30 minutes of 

moderate or vigorous physical activity daily, having a body mass index below 25 

kg/m2, and consumption of no more than one alcoholic drink per day for women 

and one or two for men) is associated with an 80% lower risk of a first stroke 

compared with people who do not follow these lifestyles (70). 
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The effect is graded, with increasing benefit depending on the number of healthy 

lifestyles an individualfollow. There is no evidence that prophylactic treatment 

with aspirin or other antiplatelet drugs reduces the risk of stroke in low-risk 

individuals (71). 

Risk factors that are amenable to treatment include hypertension, diabetes, atrial 

fibrillation, and carotid stenosis. Treatment of hypertension dramatically reduces 

the risk of stroke.Regular blood pressure screening and treatment of 

hypertensionwith a goal below 140/90 mm Hg are recommended. Blood pressure 

treatment and the use of a statin in patients with diabetes are recommended to 

lower the risk of a first stroke. Statinsare also recommended to prevent a first 

ischemic stroke in patients with coronary heart disease. Although microvascular 

complications of diabetes are reduced with adequate glycaemic control (target 

glycated haemoglobin level <7%), there is no evidence that tight control reduces 

the risk of stroke or coronary heart events(72). 

Prevention of Stroke in the Patient with Asymptomatic Carotid Stenosis 

The benefit of carotid endarterectomy for patients with asymptomatic carotid 

stenosis is currently uncertain because of advances in medical therapy.The risk of 

ipsilateral stroke associated with an asymptomatic carotid stenosis may be 

considerably less than 1% per year on the basis of older observational studies and 
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clinical trials,and the reported benefit of carotid endarterectomy depends on 

surgical success and complication rates that may not be widely achievable outside 

of randomized trials. Clinical trials are in progress comparing carotid 

revascularization in asymptomatic patients with current best medical therapy. 

Population screening for asymptomatic carotid stenosis is not recommended (73). 

Secondary Prevention after a Transient Ischemic Attack or Stroke 

Although clinical trials demonstrating the efficacy of lifestyle interventions for 

secondary stroke prevention are generally lacking, the same lifestyle behaviours 

associated with a reduced risk of a first stroke are an essential part of secondary 

stroke prevention.Patients should routinely be prescribed an antiplatelet agent 

unless there are contraindications. Short-term dual antiplatelet therapy with aspirin 

and clopidogrel is more efficacious than single-agent therapy, but long-term 

therapy is not and may cause more serious bleeding. The choice of agent needs to 

be individualized, but aspirin (50 to 325 mg daily), clopidogrel (75 mg daily), or 

aspirin plus sustained-release dipyridamole (25/200 mg twice daily) are proven 

options. The exception is the patient who has a specific indication for treatment 

with an anticoagulant, such as atrial fibrillation or a prosthetic heart valve, or in 

whom antithrombotic therapy is contraindicated (74). 
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The choice of a specific antihypertensive regimen for secondary prevention should 

be individualized; some data suggest that increased blood pressure variability, 

which is more common with β-blockers, blunts the benefit of blood pressure 

reduction for preventing recurrent stroke (75). 

Patients with atrial fibrillation–related stroke should be treated with warfarin or a 

novel oral anticoagulant (e.g., direct thrombin inhibitor, factor Xa inhibitor). 

Anticoagulation with warfarin is indicated in patients with stroke related to acute 

MI (76). 

Procedures and Devices 

Stroke related to a high-grade (i.e., 50 to 99%) intracranial stenosis is associated 

with a high risk of recurrence. Aspirin is preferred to warfarin in these patients 

because it is as efficacious and is associated with fewer complications. Intracranial 

angioplasty/stenting is no better than medical treatment (e.g., aggressive lifestyle 

modification, platelet antiaggregant therapy, and a high-potency statin) for the 

prevention of a recurrent stroke in this setting (77). 

PROGNOSIS 

TIA is a major risk factor for stroke and requires urgent evaluation to detect 

specific causes that may require immediate treatment.The strokes that occur are 

frequently disabling or fatal. Factors associated with higher risk include age older 
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than 60 years, diabetes, impaired speech or weakness, symptoms lasting more than 

10 minutes, and evidence of ischemic injury on brain MRI. After the acute period, 

about 20% of patients who had a TIA will have a stroke during the next                   

10 years (78). 

Stroke-related mortality varies by age. The 30-day stroke mortality rate is 

estimated to be 9% for patients aged 65 to 74 years, 13% for patients aged 74 to 84 

years, and 23% for patients older than 85 years. About 30% of patients who have 

had a stroke will have a recurrent stroke within 5 years. Stroke is also a leading 

cause of disability. Among stroke survivors, approximately 45% have cognitive 

deficits, 30% are unable to walk without assistance, 25% are institutionalized, and 

25% are dependent in activities of daily living after 6 months (79). 

INTRACEREBRAL HEMORRHAGE  

Intracerebral hemorrhage is responsible for 10 to 15% of all strokes in Western 

countries but up to 20 to 30% of strokes among Asian populations. By far the most 

important risk factor for intracerebral hemorrhage is hypertension, particularly 

when it is poorly controlled. Worldwide, the incidence of intracerebral hemorrhage 

ranges from 10 to 40 per 1 million people, with the rate in Japan being at the top 

end of this range. Age-adjusted rates for men are about 50% higher than those for 
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women. Other risk factors for intracerebral hemorrhage include heavy alcohol use, 

coagulopathy, and low serum cholesterol levels (80) 

Pathophysiology 

Primary intracerebral hemorrhage typically consists of a large, space-occupying 

confluent area of blood that has clotted within the brain parenchyma. Abrupt 

arterial rupture leads to rapid accumulation of blood within the brain parenchyma, 

thereby causing increased local tissue pressure, physical distortion, and 

displacement of the brain. This unique form of neurohemoinflammation causes 

local brain oedema, programmed neuronal and glial apoptotic cell death, and 

breakdown of the brain-blood barrier. (81). 

CLINICAL MANIFESTATIONS 

Primary intracerebral hemorrhage usually is manifested as an acute focal 

neurologic deficit. It is clinically indistinguishable from ischemic stroke, except 

that the onset and evolution of the deficit tend to be more violent. Unlike an 

aneurysmal subarachnoid hemorrhage, which often causes a dramatic surge in ICP 

with sudden loss of consciousness at its onset, intracerebral hemorrhage tends to 

produce worsening headache, vomiting, and a depressed level of consciousness 

during several hours. In fulminant cases, however, catastrophic bleeding can lead 

to a massive hematoma and brain death within 6 hours of onset (82). 
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The putamenis the site most frequently affected. When the expanding hematoma 

involves the adjacent internal capsule, patients develop dense contralateral 

hemiparesis, usually with hemianesthesia and hemianopia. Larger hemorrhages 

progressively affect the overlying cortex, thereby resulting in aphasia, hemi-spatial 

neglect, and contralateral gaze paresis. When the haemorrhage arises in the 

thalamus, hemianesthesia can initially precede the hemi-paresis. The completed 

syndrome is usually characterized by a dense contralateral sensorimotor deficit that 

may be accompanied by a contralateral visual field deficit, impaired upward gaze, 

or both (83). 

Lobarhemorrhages, which usually originate at the junctions between gray and 

white matter in the cerebral hemispheres, may result from either hyper-tension or 

amyloid angiopathy. The clinical manifestation depends on the location of the 

hemorrhage. It is occasionally accompanied by dysarthria, adjacent cranial nerve 

(mostly sixth and seventh) dysfunction, and paralysis of conjugate ipsilateral gaze. 

Seizures complicate the course of intracerebral hemorrhage in about 12% of 

patients. Although the risk is higher when the cortex is the primary site of 

bleeding, seizures can complicate deep intracerebral hemorrhage as well (84). 

Expansion of the hematoma due to active, ongoing bleeding is an important cause 

of early neurologic deterioration after an intracerebral hemorrhage. The likelihood 

of progression is even higher if the first CT scan is obtained earlier but minimal 



39 

when the initial CT scan is obtained more than 6 hours after the onset of the bleed. 

Enlargement of the mass usually does not change the clinical picture until there is 

enough brain stem compression to precipitate coma, which can happen abruptly 

(85). 

DIAGNOSIS 

Nonenhanced CT imaging of the brain is the method of choice for making the 

emergency diagnosis of intracerebral hemorrhage. CT readily demonstrates the 

size and location of the hematoma, any extension into the ventricular system, the 

degree of surrounding oedema, and tissue displacement, such as a midline shift, 

due to mass effect. CT angiography may reveal secondary intracerebral 

hemorrhage due to an aneurysm or arteriovenous mal-formation or active 

extravasation of contrast material into the clot (“spot sign”), which implies an 

increased risk of early growth of the hematoma when it is identified soon after the 

onset of symptoms. (86). 

TREATMENT: 

Surgical Management 

Although intracerebral hemorrhage has traditionally been considered a 

neurosurgical problem, randomized controlled trials have shown thatcraniotomy 

and surgical evacuation of the hematoma within 24 hours do not improve outcome 
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compared with initial medical management, even with larger bleeds within 1 cm of 

the cortical surface.Because abrupt and dramatic deterioration to coma can occur 

within the first 24 hours of the onset of symptoms in these patients, surgery should 

be performed promptly before further clinical deterioration occurs (87). 

Ventricular Drainage 

External ventricular drainageis indicated in all stuporous or comatose patients with 

intraventricular hemorrhage and ventricular enlargement in whom aggressive 

support is indicated. This life-saving procedure, which can be performed at the 

bedside, decompresses the intracranial vault and arrests the process of downward 

brain stem herniation by allowing drainage of bloody CSF into a drainage 

receptacle. Connecting the drainage system to a pressure transducer also allows 

measurement of ICP (88). 

Reverse of Anticoagulation  

A single dose of recombinant activated factor VII-a (3 to 6 mg by intravenous 

push) normalizes the INR within minutes, promotes haemostasis, and is an 

attractive option for expediting life-saving neurosurgical intervention when 

minutes count. Patients with intracerebral hemorrhage anticoagulated with 

unfractionated or low-molecular weight heparin should be reversed with protamine 

sulphate (89). 
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Blood Pressure Control  

Acute intracerebral hemorrhage often leads to extreme arterial hypertension. 

Aggressive blood pressure reductions in the setting of impaired autoregulation can 

result in exacerbation of ischemic injury, whereas lack of blood pressure control 

can theoretically exacerbate the early growth of the hematoma and the risk of 

vasogenicoedema. Current guidelinesrecommend a systolic blood pressure target 

of less than 180 mm Hg and a mean blood pressure target of 160 mm Hg, lowering 

of systolic blood pressure to less than 140 mm Hg within 6 hours of onset of 

symptoms does not reduce mortality and provides only borderline improvement in 

the extent of disability among survivors compared with a goal of less than 180 mm 

Hg. Agents of choice are labetalol, a combined α- and β-blocker, and nicardipine, 

which is a calcium-channel blocker. Sodium nitroprusside should be avoided 

because of its lack of a reliable dose-response effect and its capacity to directly 

increase ICP (90). 

Cerebral Oedema 

Brain swelling can progress for many days after the onset of intracerebral 

hemorrhage, but it most often causes neurologic deterioration within the first 72 

hours in patients with hemorrhages exceeding 30 mL in volume. Management of 

cerebral oedema should be guided by measurement of the ICP with an external 
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ventricular drain or parenchymal monitor, with efforts directed at maintaining ICP 

below 20 mm Hg and cerebral perfusion pressure above 70 mm Hg. As is the case 

with subarachnoid hemorrhage, therapy should be directed by an approach that 

includes sedation, blood pressure optimization, bolus osmotherapy, controlled 

hyperventilation, mild hypothermia, and, as a last resort, salvage hemicraniectomy 

in selected younger patients. Dexamethasone and other corticosteroids do not 

effectively treat intracerebral hemorrhage–related brain oedema and are 

contraindicated (91). 

Medical and Neurologic Complications  

To combat malnutrition and muscle wasting, early enteral feeding should be 

initiated through a nasoduodenal feeding tube in patients who lack the capacity to 

swallow. Body temperature and the blood glucose level should be maintained in 

the normal to slightly elevated range with surface cooling and continuous insulin 

infusion. About 12% of patients with intracerebral hemorrhage experience 

convulsive seizures during their hospitalization, and risk is increased with lobar 

location. Prophylactic anticonvulsant therapy with phenytoin (20 mg/kg 

intravenously) or a similar agent is reasonable for high-risk stuporous or comatose 

patients. If seizures have not occurred, anticonvulsants should be discontinued at 

discharge because they can hamper neurologic recovery during rehabilitation. Even 

with anticonvulsant therapy, continuous electroencephalographic monitoring 
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reveals electrographic seizure activity in 20% of comatose patients. It is unclear 

whether midazolam infusion or other aggressive measures to eliminate these 

seizures (92). 

PROGNOSIS  

Factors that consistently predict death or functional disability at 30 days include a 

large volume of intracerebral hemorrhage, depressed level of consciousness, 

intraventricular hemorrhage, infratentorial location, and older age. The volume of 

the hematoma can be easily calculated from CT scan images by use of the “ABC ÷ 

2 method,” which involves multiplying thediameter of the hematoma in three 

dimensions and dividing by two.Mortality after intracerebral hemorrhage is lower 

among patients in specialty neurologic intensive care units, presumably because of 

adherence to best medical practices, early transition to rehabilitation, and cautious 

optimism when setbacks occur (93). 

COGNITIVE FUNCTIONS OF THE BRAIN 

Cognition is "the mental action or process of acquiring knowledge and 

understanding through thought, experience, and the senses” (94) 

Attention:  

Attention is the cognitive process of selectively concentrating on a particular 

aspect of information, while ignoring other perceivable information.   
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Memory: 

Memory is related to limbic systems and is the retention of information over time. 

Brain areas responsible for memory such as the hippocampus, the amygdala, the 

striatum, or the mammillary bodies are involved in specific types of memory. For 

example, the hippocampus is believed to be involved in spatial learning, while the 

amygdala is thought to be involved in emotional memory (95) 

Language: 

There are 2 higher centres in the Brain which regulate speech. 

The first area is Wernicke's area (96) which is located in the posterior section of 

the superior temporal gyrus in the dominant cerebral hemisphere. People with a 

lesion in this area of the brain develop receptive aphasia, in which there is 

impairment of language comprehension, while speech retains a natural sentence 

structure. 

The second area is Broca's area, (97) located in the posterior inferior frontal gyrus 

of the dominant hemisphere. People with a lesion to this area develop expressive 

aphasia, in which understanding is intact but ability to express in the form of 

language is lost. Other clinical symptoms that may be present in expressive aphasia 

are problems with fluency, articulation, word-finding, repetition, and producing 

and understanding grammatical sentences, both oral as well as written. Those with 
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this type of aphasia also exhibit ungrammatical speech and show inability to use 

syntactic information to determine the meaning of sentences.  

 

FIGURE 3: HIGHER CENTRES FOR SPEECH 

 

VISUO-SPATIAL PERCEPTION: 

Visuospatial dysgnosia is a loss of the sense of "whereness" in the relation of 

oneself to one's environment and in the relation of objects to each other (98) 

Visuospatial dysgnosia has been connected with Alzheimer's disease as a possible 

early sign of the disease. The first symptom of Alzheimer's onset is loss of 

memory, but visual or visuospatial dysfunction is the presenting symptom in some 

cases and is common later in the disease course. (99) 
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Abstract Thinking: 

The skill to draw conclusions, or interpret and condense complex ideas is called 

Abstract thinking. On assessment, abstract thinking is assessed by asking patients 

to interpret proverbs. Patients with dementia or other cognitive deficits may fail to 

do so, as they fail to see the relationships between similar objects and ideas (100) 

Orientation: 

Orientation is a function of the mind involving awareness of three dimensions: 

time, place and person. (101). 

The exact cerebral region involved in orientation is uncertain, but lesions of the 

brain stem and the cerebral hemispheres have been reported to cause 

disorientation, suggesting that they act together in maintaining awareness and its 

sub function of orientation. 

Delayed Recall 

Recall in memory is the mental process of retrieval of information from the past. 

Along with encoding and storage, it is one of the three core processes of memory. 

There are three main types of recall: free recall, cued recall and serial recall. 

Free recall 

Free recall describes the process in which a person is given a list of things to 

remember and then is examined by being asked to recall them in any order (102). 
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Free recall often exhibits evidence of primacy and recency effects. Primacy effects 

are displayed when the person recalls items presented at the beginning of the list 

earlier and more frequently. 

Serial recall 

Serial recall is the ability to recall items or events in the order in which they 

occurred.  

According to neuroimaging data, PET studies on recall and recognition have 

consistently found increases in regional cerebral blood flow (RCBF) in the 

following six brain regions: the prefrontal cortex, particularly on the right 

hemisphere;  the hippocampal and Para hippocampal regions of the medial 

temporal lobe; the anterior cingulate cortex; the posterior midline area that includes 

posterior cingulate, retro-splenial and cuneus regions; the inferior parietal cortex, 

especially on the right hemisphere; and the cerebellum, particularly on the left. 

(103)  

COGNITIVE DISORDER FOLLOWING STROKE 

Dementia happens when the brain is affected by a specific disease or condition that 

leads to cognitive impairment.In case of a stroke, many cognitive domains can be 

affected, which includes attention, memory, language, and orientation. The greatest 

impact of stroke at the time of diagnosis is on the attention and executive functions 
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than on memory, which may be impaired at a number of post-stroke intervals. 

Studies conducted earlier show that post-stroke memory prevalence varies from 

23% to 55% 3 months after stroke, ending with a decline from 11% to 31% 1 year 

after stroke (104). 

Cognitive impairment after stroke is common and leads to PSD. It includes all 

dementia varieties that occurs after a stroke, including Vascular Dementia; 

degenerative dementia, particularly Alzheimer’s disease (AD); or mixed 

dementia.Vascular Dementia, the second leading cause of dementia in the world 

after AD, occurs as a consequence of stroke(105). 

The manifestation greatly varies, from mild cognitive impairment (MCI) and to 

severe dementia. 

The most common diagnostic criteria are by the National Institute of Neurological 

Disorders and Stroke and Association Internationale pour la Recherché et 

l’Enseignementen Neurosciences for Vascular dementia. The severity of cognitive 

symptoms could be assessed using the Clinical Dementia Rating Scale.The most 

useful test to assess the early dementia stages, even the severity of dementia in 

clinical practice, is the Mini-Mental State Examination (106). 
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COGNITIVE DOMAIN AND MEMORY ASSESSMENT 

Cognitive impairment, especially memory problems following a stroke, can be 

evaluated and assessed through neuropsychological assessments. In practise 

different neuropsychological assessments are used to check cognitive dysfunction. 

A set of standardized neuropsychological assessments have been selected due to 

their sensitivity for MCI and to cover different cognitive domains including 

memory; for example, MMSE, Montreal Cognitive Assessment (MoCA), and 

Addenbrooke’s Cognitive Examination Revised (ACE-R) are extensively used to 

assess the cognitive dysfunction of patients (107). 

An array of validated clinical neuropsychological assessments is used to assess 

cognitive domain, including Trail Making Test (TMT)and Clock Drawing Test 

(CDT)for attention and executive function, Rey Osterrieth Figure Copy for 

construction praxis test, and Phonological and Semantic Fluency Token test for 

language test(108). 

The most common tests to assess memory evaluate memory in terms of retention, 

retrieval, and encoding (such as, the Wechsler Memory Scale (WMS)-Revisedmay 

be used to differentiate amnesia from dementia in patients). For verbal memory, 

array of assessments is used, such as the WMS, Rey Auditory Verbal Learning 

Test, Rivermead Behavioural Memory Test (RBMT), and California Verbal 
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Learning Test. Memory disturbances in elderly dementia patients can be checked 

using the Free and Cued Selective Reminding Test. This test helps in 

differentiating dementia from normal aging with acceptable precision (109). 

PSMA 

The decline in memory due to stroke Vascular Dementia and the characterization 

of memory issues based on Vascular Dementia development can be checked 

through a PSMA. This test is based on popular studies and is a combination of 

multiple available neuropsychological assessment tests.Memory evaluation is 

associated with memory types. Short-term memory and working memory refer to 

the learning areas of the cognitive domain, which are processed by the frontal lobe. 

Episodic and semantic long-term memory refers to memory, language, and 

visuospatial domains, which are processed by the parietal, medial temporal lobe, 

and hippocampus. Procedural memory refers to the procedural domain and is 

processed by the cerebellum and basil ganglia (110) 

RISK FACTORS FOR COGNITIVE IMPAIRMENT 

The hazard of cognitive impairment after stroke is related with overlay of the 

frequent cerebrovascular disease and the dementia. As per demography, the age 

and education level of a patient are related to post-stroke cognitive impairment 

risk. Age is a risk factor for stroke as well as the cognitive decline after stroke. The 
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education level could influence the expression of the cognitive impairment in 

patients. The cohort study conducted by Elbaz et al. on 4,010 participants 

suggested that higher education was associated with the better cognitive 

performances (111). 

A study conducted by Sibolt et al. included 486 patients with ischemic stroke, 115 

of which met the dementia criteria of the Diagnostic and Statistical Manual of 

Mental Disorders. This study showed that patients who were diagnosed as having 

dementia after stroke would suffer from recurrent strokespriorto those without 

dementia, implying that dementia after stroke was associated with increased risk 

for recurrent stroke. Post-stroke cognitive impairment and the recurrence of stroke 

could be a basis for the aggravation. These evidences support that the vascular 

therapy would benefit the recovery of the post-stroke impairment (112). 

Lesions on neuroanatomical structure 

Since many earlier studies, dementia after stroke has been thought to be based on 

the neuroanatomical lesions caused by stroke. The study conducted by 

Tomlinson et al. concluded the volume of infarcts interrelated the occurrence and 

worsening of cognitive impairment, which would cause dementia when more than 

100 ml (113). 
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A recent study suggested that the total volume of infarcts explained only a minimal 

cause of the change of cognition in stroke patients, and strengthened the fact that 

infarcts in important areas played a role in the mechanism of cognitive impairment 

after stroke and was associated with the severity of the dementia. It also suggested 

that not the total infarcted volume but the infarcted volume in the crucial areas, 

such as cortical limbic areas, frontal cortex and the white matter in consistency in 

MMSE and counted for the cognitive impairment after stroke (114). 

By locating the lesions with MRI, the study also showed that the infarct on the left 

hippocampus would impair verbal long-term memory and that on the right 

hippocampus may cause nonverbal long-term memory deficits, implying the 

difference between the both the hippocampi (115). Another study on 658 

participants without dementia proposed that cerebral infarcts were related with a 

smaller hippocampus, and that both infarcts and reduced hippocampal volume 

were independently related with memory deterioration. There is evidence implying 

that the impaired hippocampal neural volume is associated with dementia in 

patients after stroke. This study demonstrated that the vascular aetiologies such as 

high total cholesterol and diabetes mellitus which are related to the high stroke 

dangercould lead to the atrophy of the hippocampus (116). 

White mater lesionsare a common radiological appearance of sub-clinical ischemic 

damage of the cerebral parenchyma attributed to the small vessel cerebrovascular 
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disease. Lacunar stroke is oftenlinked with the WMLs and caused by ischemia of 

small vessels Both WML and lacunar stroke are prognosticators of cognitive 

decline and linked to the level of cognitive impairment. A study on 350 subjects 

from a community in Japan noticed that the cognitive impairment which was 

assessed by MMSE and Modified Stroop test was present in 15.7% subjects and 

was associated with the WMLs and notable cerebral atrophy (117). 

The Leukoaraiosis And DISability Study (LADIS) focuses on the link between 

WMLs and disability in elderly population.Another study proposed that lacunar 

infarcts in the thalamus were related with lower scores of MMSE, while in the 

putamen/pallidum reduced the memory function. Another study proposed that 

WMLs and lacunar infarcts lessened the cognitive function, particularly the 

psychomotor speed, executive function and global cognitive function and 

acomparable result was projected by the study on 448 patients with symptomatic 

atherosclerotic disease from the cohort of SMART-MR on a 4 year follow-up, 

which suggested that the interaction between brain atrophy and WMLs or infarcts 

could hasten the cognitive decline. The pathogenesis of WMLs in VCI is not clear. 

The study on 32 non-stroke and non-dementia subjects with and without WMLs 

which wasassessed by the white matter hyperintensities on MRI investigated the 

mechanism of WMLs leading to cognitive impairment, and proposed that WMLs 
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may lead to cortical thinning and hence impaired the executive function and verbal 

fluency (118). 

Cerebral microbleeds 

CMB is defined as the hemorrhage lesser than 5 mm, which can be detected by T2-

weighted MRI, and isa marker for small vascular diseases such as subcortical small 

vascular disease (associated with hypertension) and cerebral amyloid angiopathy. 

The existence of CMB may also predict the consequence of the cognitive 

impairment. The convincing evidences come from two large sample analyses. The 

AGES-Reykjavik study which included 3,906 older subjects with CMBs suggested 

that the multiple CMBs located in the deep locations are associated with the lower 

cognitive function such as slower processing speed and poorer executive function 

and have a high risk for the vascular dementia (119).And the Rotterdam Scan study 

which included 3,979 subjects without dementia as measured by the MMSE and 

neuropsychological batteries suggested that the presence of numerous CMBs 

especially in a strictly lobar location may be associated with worse performance on 

cognitive tests in almost all cognitive domains except memory (120). 
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MANAGEMENT  

Treatment for cognitive impairment 

Cholinesterase inhibitors 

Cholinesterase inhibitors, donepezil, galantamine, and rivastigmine have been 

approved for clinical use in AD. Followed by the development of the clinical trials, 

the cholinesterase inhibitor is confirmed as the promising drug for the treatment of 

the post-stroke cognitive impairment, among which the donepezil is the most 

promising one (121). 

The studies have suggested a significant for improving the cognitive function and 

daily living .A double-blind, placebo-controlled, randomized clinical trials lasting 

24 weeks have suggested that donepezil has benefits on cognition, but inconsistent 

benefits in global cognitive function of the patients with post stroke cognitive 

impairment .The recommendation for drug treatments of VCI from American 

Heart Association/American Stroke Association (AHA/ASA) suggested that 

donepezil could be effective for cognitive enhancement in patients with VCI and 

be recommended with the Class II-a; Level A evidence (122). 

A recent trial on patients with right hemisphere stroke who were treated with 

donepezil for 4 weeks showed that a significant cognitive improvement existed as 

measured by MMSE and the increased activation appeared in both prefrontal areas, 
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both inferior frontal lobes, and in the left inferior parietal lobe, which suggested 

that the effect of donepezil may correlated to the parieto-frontal network in the 

cognitive impairment after stroke (123). However, the study on the cerebral 

autosomal dominant arteriopathy with subcortical infarcts and leuco-

encephalopathy (CADASIL) patients who suffered from the subcortical ischemic 

vascular dementia showed different results. The study tested the effect of donepezil 

on 168 patients with CADASIL which was measured by vascular ADAS-Cog at 18 

weeks. The results revealed that there was no significant difference in the vascular 

ADAS-cog score between the patients treated with donepezil and controls but an 

increased executive function existed (124). 

Besides Donepezil, AHA/ASA also proposed the effect of other cholinesterase 

inhibitors such as galantamine and rivastigmine. One randomized clinical trial on 

galantamine suggested a significant less decline in cognition, function, and 

behaviour in patients with vascular dementia mixed with AD , while another one 

suggested that the galantamine could attenuate the cognitive impairment on 

executive function, but not on daily functions in a sample of patients with VCI 

(125). 
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Memantine 

The memantine, a non-competitive N-methyl-D-aspartate receptor antagonist, 

which performs the neuro protective effect by reducing the excitotoxicity, may 

have effects on both AD and VCI .Two randomized clinical trials have shown the 

memantine improves the cognition as measured by ADAS-cog and behaviour as 

measured by NOSGER disturbed behaviour, but not global functioning in patients 

with mild to moderate vascular dementia (126).  

However, the meta-analysis on the two trials above suggested that the benefits in 

cognition and behaviour were not supported by clinical global measures. However, 

the effort of the memantine test on animal model is promising. The studies in 

vivo suggested memantine could relieve the impaired memory and decrease the 

neural lesions caused by cerebral ischemia. The further study on rats with cortex 

occlusions suggested that the treatment with memantine could reduce the growth of 

microinfarct and diminish the cognitive deficits (127).. 

NEUROPSYCHIATRIC MANIFESTATIONS OF STROKE 

Post stroke depression 

Post stroke depression (PSD) is a common and well-studied reaction to stroke. 

Depending on the sample size and the assessment tools used, researchers have 

found that PSD occurs in 20% to 40% of stroke patients.PSD has the same signs 
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and symptoms (including disturbed sleep, a lack of interests, guilt or a 

preoccupation of thought, reduced energy, diminished concentration ability, 

disturbed appetite, psychomotor agitation or retardation, and thoughts of death or 

suicide) as a major depressive disorder (MDD). Four or more of these symptoms, 

in the presence of depressed mood or anhedonia (the loss of pleasure), for a 

duration of 2 weeks or longer will satisfy criteria for MDD (128). 

Generalized anxiety disorder 

Another common sequela of stroke is generalized anxiety disorder (GAD), which 

occurs in 20% to 30% of patients, depending on the time that has elapsed since the 

stroke.GAD is characterized by frequent and uncontrollable worry that occurs most 

of the time for at least 6 months and includes feelings of restlessness, impaired 

concentration ability, irritability, muscle tension, and/or a sleep disturbance. 

Anxiety after stroke can adversely impact recovery from stroke and is associated 

with decreased ADLs and social dysfunction (129). 

Catastrophic reactions and emotional incontinence (pseudobulbar affect) 

Catastrophic reactions, a term first coined by Goldstein, is defined as the intense 

emotional reactions that patients have when presented with a task that they are 

unable to perform due to neurologic deficits.Research has found that catastrophic 

reactions are prevalent and related to lesion location; they occur in about 4% to 
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20% of stroke survivors. Denial of physical impairment can also lead to 

catastrophic reactions: when denial fails, anger arises (130). 

Afflicted individuals are often disinhibited or unable to control their emotional 

expressivity, and there is a disconnection between external stimuli and the 

emotional responses (131). 

DENIAL 

Denial and anosognosia are terms that have often been used interchangeably since 

they were first applied to the medically ill.Anton and Pick first described the 

phenomenon of denial in 1898, and in 1914, Babinski coined the 

term anosognosia (to describe brain-injured patients with hemiplegia who did not 

acknowledge their illness). Since then, anosognosia has been used to describe 

patients with various neurologic disorders who lack awareness and insight into 

their disability.Freud viewed the lack of awareness as defence mechanism that 

serves to protect the individual from anxiety.In 1955, Weinstein and Kahn 

observed that there might be different types of anosognosia, though they failed to 

find a specific neurologic function or territory that was associated with 

anosognosia (132). 

Prigatano and Koloffobserved that patients with denial demonstrated some 

knowledge about their illness, showed resistance and anger when receiving 
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feedback about their condition, and struggled when trying to work with new 

information about themselves. Patients with anosognosia seemed oblivious to their 

illness and showed surprise when unable to perform simple tasks(133). 

Ghika-Schmid and colleaguesfound that denial was correlated with decreased fear, 

which was associated with a delay in seeking medical care and with poor outcome. 

Therefore, it is important to help patients overcome their fear of illness so that they 

may seek the help they need (134). 

Comorbid mental disorders 

Patients who experience problematic psychological reactions to stroke are likely to 

have comorbid mental disorders. All of the short-lived reactions to stroke (such as 

catastrophic reactions and pseudobulbar affect) often correlate with PSD. Studies 

have found that 41% to 75% of patients with catastrophic reactions also manifest 

PSD (135). 

Which Patients Are More Likely to Develop Adverse Psychological Reactions 

to Stroke? 

In the process of identifying those patients who are likely to develop psychological 

reactions to stroke, physicians must consider the amount of time that has elapsed 

since stroke, the current risk factors and symptoms, the patient's history, and the 
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patient's personality and the amount of time that has elapsed since the stroke 

affects one's susceptibility to PSD or GAD.  

Astrum and colleagues followed 80 stroke patients throughout the first 3 years 

after stroke to observe the relationship of neurobiological, functional, and 

psychosocial factors to PSD and GAD. Both PSD and GAD that arose in the first 

weeks after stroke were associated with living alone and with dysphasia. At 3 

months, dysphasia was related to both PSD and GAD, whereas in the remaining 3 

years few social contacts and the level of dependence in ADLs were significantly 

correlated with these disorders (136). 

Other psychological reactions that occur in the acute stages of stroke may also 

predict later development of depression or anxiety. Castillo and associates found 

that, in some cases, early onset of PSD preceded the development of GAD. 

Additionally, in a 3-month follow-up study, Ghika-Schmid and colleagues found 

that denial in the acute stages of stroke was associated with the development of 

depression and anxiety at 3 months following stroke (137). 

Premorbid factors 

Certain premorbid conditions may increase the risk of psychological reactions to 

stroke. Prior stressors (e.g., divorce, ongoing excessive alcohol intake, or previous 

incidents of CVAs) can influence a person's chances of experiencing PSD or 
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poststroke anxiety Patients with a personal or family history of psychiatric illness 

are also at a higher risk for both early-onset and late-onset (3 months post stroke) 

PSD or anxiety as well as for catastrophic reactions. Additionally, certain 

demographic factors (such as being female or younger) may increase vulnerability 

to an array of psychological reactions after stroke (138). 

Depression is often linked to maladaptive thinking processes (termed cognitive 

distortions) that adversely influence a person's appraisal processes and lead to an 

appraisal of problems as unsolvable. Cognitive distortions include “black-and-

white thinking,” “catastrophizing,” and “future-telling.” Therefore, a patient who 

expresses thoughts such as “I will never get better” or “This is out of my control, 

and there's nothing I can do about this” is more likely to feel overwhelmed and to 

become depressed or anxious (139). 

How Do We Distinguish Psychological Reactions from Neuropsychiatric 

Reactions to Stroke? 

It is not clear whether psychological and neuropsychiatric reactions to stroke are 

independent from each other. Some believe that neuropsychiatric reactions to 

stroke are direct and primary manifestations of the biological mechanisms affected 

by the stroke. Others believe that psychological reactions to stroke are indications 

of poor coping mechanisms. 
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In both PSD (which the DSM would categorize as depression secondary to a 

general medical illness and poststroke anxiety, a relationship to the anatomical 

location of the lesion has been proposed. Some studies have linked PSD with left-

sided anterior lesions and lesions to the left basal ganglia, whereas others have 

found that some emotional reactions to stroke are correlated with right-sided 

lesions. Others have found that a relationship between PSD and lesions of the 

anterior frontal cortex is independent of laterality or size of the lesion. 

It is becoming clearer that psychological reactions are complex and may be 

directly related to physiologic mechanisms; this blurs the boundary between 

neuropsychiatric and psychological reactions. For example, cortisol affects regions 

of the brain involved in attention, perception, memory, and appraisal of events. 

Furthermore, abnormal cortisol levels are often found in depressed individuals. 

Dysregulations in cortisol levels may play a role in the perceptual bias depressed 

individuals show toward negative or neutral events (140).  

How Do We Treat Psychological Reactions to Stroke? 

Although primary care physicians do not have specialized psychiatric training, they 

can provide effective care for patients who experience psychological reactions to 

stroke. Primary care physicians can pay close attention to the behaviours that occur 

early after stroke (e.g., denial or overt sadness, the catastrophic reactions to stroke) 
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that may herald the onset of depression or anxiety. Physicians can also look for risk 

factors for inadequate coping (such as social isolation, negative thoughts, severity 

of disability, or previous psychiatric history), which will increase a patient's 

susceptibility to mental illness. 

When a primary care physician encounters a patient, treatment approaches may 

include those that directly alter the individual's physiology, such as medication, 

and approaches that emphasize the patient's thoughts, behaviours, and coping 

methods. Psychotropic medications (e.g., SSRIs, tricyclic antidepressants, 

stimulants) or other therapeutic approaches (such as electro-convulsive therapy or 

CBT) can be effective for PSD, anxiety, and pseudobulbar affects. Still, in cases in 

which medications do not seem to help, or in which a patient experiences extreme 

side effects, other forms of psychological treatment may be useful (141). 

Although CBT has not been widely studied in stroke patients, it has been useful in 

the treatment of depression in the general population and in patients suffering from 

other physical illnesses.CBT is a type of psychotherapy based on the idea that 

reciprocal relationships exist among humans' thoughts, emotions, behaviours, and 

physiology. CBT stems from cognitive therapy, which focuses mostly on the 

individual's thought processes. It emphasizes both thoughts and behaviours in 

treatment of psychological disorders. According to these theories, changing 

ineffective thoughts or behaviours will affect mood and alleviate depression (142). 
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In CBT, individuals learn to alter maladaptive thoughts that amplify feelings of 

helplessness and to restore their sense of control. They learn to perceive situations 

as more manageable and respond to these situations effectively, thereby improving 

their mood and altering their physiology. Patients with catastrophic reactions or 

heightened emotionality may also benefit from CBT, as these reactions may 

represent a lack of effective coping strategies to stress. 

Although CBT training may not always be accessible to physicians, primary care 

physicians can help patients enhance coping mechanisms and engage in effective 

thought processes and behaviour by keeping in mind the fundamental concepts of 

CBT. Physicians facilitate coping processes whenever they help their patients 

understand what part of the illness is under their control (e.g., by supplying them 

with resources that they can draw on in the process of rehabilitation and by 

teaching them constructive problem-solving strategies). Physicians can also help 

their patients by reframing the illness in ways that allow patients to perceive it as 

manageable. Finally, helping a patient find a supportive social network may 

alleviate depression and facilitate coping with illness. 
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OBSERVATION AND RESULTS 

A total of 75 patients with stroke were followed up in the period between October 

2017 to October 2019 in the Neurology and General Medicine OPD. Data were 

analysed using the Montreal Cognitive Assay and the Hospital anxiety and 

depression scale. 

1. Out of the 75 patients included, 2 patients (2.7 %) were between the ages of 20 

to 30. The majority of the patients were between the age groups of 51 to 60 (56 

%). The 2
nd

 highest group was between the ages of 41 to 50 years (26.6 %).  

Table 1: Distribution of study participants according to age: (N=75) 

Age in years Frequency Percentage (%) 

20-30 02 2.7 

31-40 11 14.7 

41-50 20 26.6 

51-60 42 56 

Total 75 100 
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2. The mean age of the patients who presented was 49.7 years 

Table 2: Mean age of the study group 

 Groups N Mean SD 

 

AGE 

Cases 75 49.71 9.26 

Total 75 49.71 9.26 

 

3. Out of the 75 patients assessed, 57 patients were males (76%) and 18 patients 

were females (24%).  

Table 3: Distribution of study participants according to gender: (N=75) 

 

Groups 

Gender 

Frequency Percentage (%) 

Male 57 76 

Female 18 24 

Total 75 100 
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4. Out of the 75 patients with stroke, 30 patients (40%) were a known case of 

Type 2 Diabetes Mellitus and 45 patients (60%) did not have Diabetes. 

 

Table 4: Distribution of study participants according to Diabetes status: 

(N=75) 

 

Diabetes 

Cases 

Frequency Percentage (%) 

Present 30 40 

Absent 45 60 

Total 75 100 

 

5. 38 patients (50.7%) had Systemic hypertension and 37 patients (49.3%) did not 

have Systemic hypertension 

Table 5: Distribution of study participants according to Systemic 

Hypertensive status: (N=75) 

 

Systemic Hypertension 

Cases 

Frequency Percentage (%) 

Present 38 50.7 

Absent 37 49.3 

Total 75 100 
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6. Only 10 patients (13.3%) gave history of Ischemic heart disease whereas 65 

patients (86.7%) did not have ischemic heart disease.  

Table 6: Distribution of study participants according to Ischaemic Heart 

disease status: (N=75) 

 

Ischaemic heart disease 

Cases 

Frequency Percentage (%) 

Present 10 13.3 

Absent 65 86.7 

Total 75 100 

 

7. Out of the 75 patients 25 patients gave history of regular smoking (33.3%) and 

50 patients were not smokers (66.7%). 

Table 7: Distribution of study participants according to Smoking status: 

(N=75) 

 

Smoking status 

Cases 

Frequency Percentage (%) 

Smoker 25 33.3 

Non- Smoker 50 66.7 

Total 75 100 
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8. 12 patients (16%) were alcoholics and 63 patients (84%) were not alcoholics.  

Table 8: Distribution of study participants according to Alcoholic status: 

(N=75) 

 

Alcoholic status 

Cases 

Frequency Percentage (%) 

Alcoholic 12 16 

Non- Alcoholic 63 84 

Total 75 100 

 

9. 14 patients (18.7%) had a first degree relative with stroke and 61 patients 

(81.3%) did not have a family history of stroke. 

Table 9: Distribution of study participants according to Family history of 

stroke: (N=75) 

 

Family history of 

stroke 

Cases 

Frequency Percentage (%) 

Present 14 18.7 

Absent 61 81.3 

Total 75 100 
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10. Out of the 75 patients assessed, 14 patients had a stroke in the Fronto-Tempero-

Parietal region (18%), followed by 11 patients with lesion in the corona radiata 

(14.7). Parietal lobe, Cerebellum and Thalamic lesions were 6 patients each (8 

% each). 5 patients had a lesion in the Capsulo-ganglionic area (6.7 %). Basal 

ganglia, Lateral medullary and Internal lesions were 4 patients each (5.3% 

each). 3 patients each had Pontine, Occipital and Frontal lobe lesions (4% 

each). Temporal and Thalamo-capsular lesions had 2 patients each (2.7% each). 

Corpus callosum and midbrain lesions were seen in 1 patient each (1.3% each).  

 

Table 10: Distribution of study participants according to Site of stroke: 

(N=75) 

 

Site of stroke 

Cases 

Frequency Percentage (%) 

Cerebellum 06 08 

Parietal lobe 06 08 

Thalamocapsular region 02 2.7 

Fronto-temporo-parietal region 14 18.7 

Corona radiata 11 14.7 

Capsuloganglionic 05 6.7 
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Thalamus 06 08 

Pons 03 04 

Lateral medulla 04 5.3 

Occipital lobe 03 04 

Internal capsule 04 5.3 

Temporal lobe 02 2.7 

Frontal lobe 03 04 

Basal ganglia 04 5.3 

Midbrain 01 1.3 

Corpus callosum 01 1.3 

Total 75 100 

 

11. The Visuo-spatial skills were tested using the MoCA questionnaire for which 

the maximum score is 5.  30 participants (40%) had a score of 5, followed by 12 

members (16%) with score of 3, 11 members each had a score of 0 and 2 

(14.7% each), 6 participants had a score of 1 (8%) and 5 members had a score 

of 4 (6.6%). 
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Table 11: Distribution of study participants according to Montreal Cognitive 

Assessment Test- Visuospatial execution skills: (N=75) 

Visuospatial Execution 

skills (Total score of 5) 

Cases 

Frequency Percentage (%) 

0 11 14.7 

1 06 08 

2 11 14.7 

3 12 16 

4 05 6.6 

5 30 40 

Total 75 100 

 

12. Naming was assessed using MoCA with a maximum score of 3. 74 patients had 

a score of 3 (98.7%) and only one patient had a score of 2 (1.3%).  

Table 12: Distribution of study participants according to Montreal Cognitive 

Assessment Test- Naming: (N=75) 

 

Naming (Total score of 3) 

Cases 

Frequency Percentage (%) 

0 0 0 

1 0 0 

2 01 1.3 

3 74 98.7 

Total 75 100 
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13. Attention was given a maximum score of 6 in MoCA. 20 patients (26.7%) had a 

score of 6. 17 patients had a score of 5 (22.7%), 13 patients with score of 3 

(17.3%), 10 patients with score of 4 (13.3%), 7 patients with score of 1 (9.3%), 

5 patients with score 0 (6.7%), and 3 patients with score 2 (4%). 

Table 13: Distribution of study participants according to Montreal Cognitive 

Assessment Test- Attention: (N=75) 

 

Attention (Total score of 6) 

Cases 

Frequency Percentage (%) 

0 05 6.7 

1 07 9.3 

2 03 4 

3 13 17.3 

4 10 13.3 

5 17 22.7 

6 20 26.7 

Total 75 100 

 

14. Language was given a maximum score of 3 in MoCA. 32 patients (42.6%) had 

a score of 3, 29 patients with score of 2 (38.7%), 9 patients with score of 1 

(12%) and 5 patients with score 0 (6.7%). 
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Table 14: Distribution of study participants according to Montreal Cognitive 

Assessment Test- Language: (N=75) 

 

Language (Total score of 3) 

Cases 

Frequency Percentage (%) 

0 05 6.7 

1 09 12 

2 29 38.7 

3 32 42.6 

Total 75 100 

 

15. Abstract thinking in MoCA was given a maximum score of 2. 45 patients had a 

score of 2 (60%), 21 patients with score 0 (28%) and 9 members with score 1 

(12%). 

Table 15: Distribution of study participants according to Montreal Cognitive 

Assessment Test- Abstract Thinking: (N=75) 

 

Abstract Thinking 

(Total score of 2) 

Cases 

Frequency Percentage (%) 

0 21 28 

1 09 12 

2 45 60 

Total 75 100 
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16. Delayed recall was given maximum score of 5 in MoCA. 19 participants had a 

score of 0 (25.3%), 15 members with score 3 (20%), 14 members with score of 

4 (18.7%), 13 members with score 1 (17.4%), 10 members with score 2 (13.3%) 

and 4 members with score of 5 (5.3%). 

 

Table 16: Distribution of study participants according to Montreal Cognitive 

Assessment Test- Delayed recall: (N=75) 

 

Delayed recall (Total 

score of 5) 

Cases 

Frequency Percentage (%) 

0 19 25.3 

1   13 17.4 

2 10 13.3 

3 15 20 

4 14 18.7 

5 04 5.3 

Total 75 100 
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17. The total score of the Montreal Cognitive Assay in 30. A score of 26 or more is 

considered normal and below that is abnormal. Out of the 75 participants, 52 

members had a score of less than 25 (69.3%) and 23 members had a score of 26 

and above (30.7). Thus 69.3 % of the participants had a cognitive impairment 

on assessment.  

Table 17: Distribution of study participants according to Montreal Cognitive 

Assessment Test Score: (N=75) 

 

MOCA total score of 30 

Cases 

Frequency Percentage (%) 

26 and above 23 30.7 

Less than 25 52 69.3 

Total 75 100 
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18.  Mean value of each parameter assessed in MoCA along with the standard 

deviation 

Table 18: Distribution of study participants according to Montreal Cognitive 

Assessment Test- Delayed recall: (N=75) 

 

Domains 

Cases 

N Mean SD 

Visuo-spatial 

execution 

75 3.12 1.86 

Naming 75 2.98 0.11 

Attention 75 3.96 1.89 

Language 75 2.17 0.89 

Abstract 

Thinking 

75 1.32 0.88 

Delayed recall 75 2.05 1.62 

Orientation 75 5.33 1.22 

Total MOCA 

Score 

75 21.09 6.36 
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19. Anxiety was assessed using the Hospital Anxiety and Depression scale. 57 

patients had no anxiety features (76%), 9 patients had borderline symptoms (12%) 

and 9 patients had features of clinical anxiety (12%). 

Table 19: Distribution of study participants according to Hospital Anxiety 

and Depression scale to assess- Anxiety: (N=75) 

 

Anxiety score 

Cases 

Frequency Percentage (%) 

0-7 57 76 

8-10 09 12 

11-21 09 12 

Total 75 100 

 

20. Depression was assessed using the Hospital Anxiety and Depression scale. 58 

participants had no symptoms of depression (77.3%), 14 members had clinical 

features of depression (18.7%) and 3 members had borderline symptoms (4%). 

Table 20: Distribution of study participants according to Hospital Anxiety 

and Depression scale to assess- Depression: (N=75) 

 

Depression score 

Cases 

Frequency Percentage (%) 

0-7 58 77.3 

8-10 03 4 

11-21 14 18.7 

Total 75 100 
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21. To assess which type of stroke (Ischemic or Haemorrhagic) causes greater 

cognitive impairment Fischer exact test was used. There was no statistical 

significance on the type of stroke and cognitive impairment. (p value >0.05). 

Table 21: Association between Type of Stroke and Montreal Cognitive 

assessment test score: 

 

MOCA total score 

of 30 

Type of Stroke P value 

Ischaemic stroke 

(N) 

Haemorrhagic 

stroke (N) 

 

 

0.635 26 and above 21 02 

Less than 25 47 05 

Total 68 07 

Significance level is (P value <0.05) 

 

22. Out of the 6 patients with Cerebellar lesions, 4 patients had a score of less than 

25 and 2 patients had a normal MoCA score and the associated p-value was 0.602 

which is insignificant 
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Table 22: Association between Site of Stroke and Montreal Cognitive 

assessment test score: 

 

MOCA total score 

of 30 

Site of Stroke P value 

Cerebellum (N) Others (N)  

 

0.602 26 and above 02 21 

Less than 25 04 48 

Total 06 69 

Significance level is (P value <0.05) 

23. Out of the 6 patients with a parietal lobe lesion, 4 patients had a normal MoCA 

score and 2 patients had a score less than 25 and the associated p-value was 0.068 

which is insignificant. 

Table 23: Association between Site of Stroke and Montreal Cognitive 

assessment test score: 

 

MOCA total score 

of 30 

Site of Stroke P value 

Parietal lobe (N) Others (N)  

 

0.068 

26 and above 04 19 

Less than 25 02 50 

Total 06 69 

Significance level is (P value <0.05) 
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24.  Out of the 2 patients with lesion in Thalamo-capsular region, both had a score 

less than 25 in MoCA and the associated p-value is 0.468 which is insignificant. 

Table 24: Association between Site of Stroke and Montreal Cognitive 

assessment test score: 

 

MOCA total 

score of 30 

Site of Stroke P value 

Thalamocapsular 

region (N) 

Others (N)  

 

0.468 26 and above 0 23 

Less than 25 2 50 

Total 02 73 

Significance level is (P value <0.05) 

 

25. Patients with Fronto-temporo-parietal region stroke have more chances of 

having MOCA score of less than 25 when compared with stroke occurring at other 

sites and the difference is statistically significant. (p-value less than 0.05). 

  



83 

Table 25: Association between Site of Stroke and Montreal Cognitive 

assessment test score: 

 

MOCA total score 

of 30 

Site of Stroke P value 

Fronto-temporo-

parietal region 

(N) 

Others (N)  

 

0.050* 

26 and above 02 21 

Less than 25 13 39 

Total 15 60 

Significance level is (P value <0.05). 

26.Out of the 11 patients with a lesion in the Corona radiata, 8 patients had a 

MoCA score less than 25 and 3 patients had a normal MoCA score and the 

associated p-value was 0.549 which is insignificant. 

Table 26: Association between Site of Stroke and Montreal Cognitive 

assessment test score: 

 

MOCA total score 

of 30 

Site of Stroke P value 

Corona radiata 

(N) 

Others (N)  

 

0.549 26 and above 03 20 

Less than 25 08 44 

Total 11 64 

Significance level is (P value <0.05) 
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27.  Out of the 5 patients with a Capsulo-Ganglionic lesion, 2 patients had a normal 

MoCA score and 3 patients had a low MoCA score and the associated p-value was 

0.489 which is insignificant. 

Table 27: Association between Site of Stroke and Montreal Cognitive 

assessment test score: 

MOCA total score 

of 30 

Site of Stroke P value 

Capsulo-ganglionic (N) Others (N)  

 

0.489 

26 and above 02 21 

Less than 25 03 49 

Total 05 70 

Significance level is (P value <0.05) 

28. Out of the 6 patients with thalamic lesion, 2 had a normal MoCA Score and 4 

had a low score and the p-value was 0.602 which was insignificant. 

Table 28: Association between Site of Stroke and Montreal Cognitive 

assessment test score: 

MOCA total score 

of 30 

Site of Stroke P value 

Thalamus (N) Others (N)  

 

0.602 

 

26 and above 02 21 

Less than 25 04 48 

Total 06 69 

Significance level is (P value <0.05) 
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29. The association between the site of stroke and anxiety symptoms was assessed 

using Fischer’s exact test. It was found that in patients with a lesion in the Fronto-

Tempero-Parietal region had a statistically significant risk of developing anxiety as 

compared to strokes in other regions (p-value less than 0.05). 

Table 29: Association between Site of Stroke and Anxiety score: 

 

 

Anxiety Score 

Site of Stroke P value 

Fronto-temporo-

parietal region (N) 

Others (N)  

 

0.001* 0-7 06 51 

8-10 05 04 

11-21 04 05 

Total 15 60  

Significance level is (P value <0.05) 

Patients having stroke in the Fronto-temporo-parietal region are having more 

chances of developing Anxiety when compared with stroke occurring among 

patients in other regions and the difference is statistically significant. 
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30. The association between the site of stroke and depression symptoms was 

assessed using Fischer’s exact test. It was found that in patients with a lesion in the 

Fronto-Tempero-Parietal region had a statistically significant risk of developing 

depression as compared to strokes in other regions (p-value less than 0.05). 

Table 30: Association between Site of Stroke and Depression score: 

 

Depression Score 

Site of Stroke P value 

Fronto-temporo-

parietal region 

(N) 

Others (N)  

 

0.024* 

0-7 07 51 

8-10 01 02 

11-21 06 08 

Total 14 61  

Significance level is (P value <0.05) 

Patients having stroke in the Fronto-temporo-parietal region are having more 

chances of developing Depression when compared with stroke occurring among 

patients in other regions and the difference is statistically significant. 
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31.  There is a positive correlation between patients having MOCA score less than 

25 and the tendency to develop Anxiety, means there is a high chance of 

development of Anxiety in patients having MOCA less than 25 when compared to 

MOCA score 26 and above and the difference is statistically significant with (P 

value <0.05). 

Table 31: Correlation between Montreal cognitive assessment score and 

Anxiety: 

 

Anxiety Score 

MOCA score P value 

Less than 25 26 and above  

 

0.024* 

0-7 36 21 

8-10 08 01 

11-21 08 01 

Total 52 23  

 

32. There is a positive correlation between patients having MOCA score less than 

25 and the tendency to develop Depression, means there is a high chance of 

development of Depression in patients having MOCA less than 25 when compared 

to MOCA score 26 and above and the difference is statistically significant with (P 

value <0.05). 
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Table 32: Correlation between Montreal cognitive assessment score and 

Depression: 

 

Depression Score 

MOCA score P value 

Less than 25 26 and above  

 

0.002* 

0-7 35 23 

8-10 3 0 

11-21 14 0 

Total 52 23  
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CHARTS AND DIAGRAMS: 

 

CHART 1: Bar diagram showing age distribution of patients studied 

 

 

CHART 2: Bar diagram showing sex distribution of patients studied 
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CHART 3: Bar diagram showing types of strokes, 1-Ischemic, 2-Hemorrhagic 

stroke 
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DISCUSSION 

Patients with a history of stroke (diagnosed by brain imaging) were followed up in 

the Neurology / Medicine OPD on review, 2-4 months after the initial diagnosis. 

After obtaining informed and written consent from the patients, they were assessed 

for cognitive deficits using the Montreal Cognitive Assay test and for 

neuropsychiatric manifestations using the Hospital Anxiety and Depression scale. 

Out of the 75 patients assessed, 57 patients were males (76%) and 18 patients were 

females (24%).  

Out of the 75 patients included, 2 patients (2.7 %) were between the ages of     20 

to 30. The majority of the patients were between the age groups of 51 to 60 (56 %).  

The 2
nd

 highest group was between the ages of 41 to 50 years (26.6 %).  The mean 

age of the patients who presented was 49.7 years. 

Out of the 75 patients with stroke, 30 patients (40%) were a known case of Type 2 

Diabetes Mellitus and 45 patients (60%) did not have Diabetes.38 patients (50.7%) 

had Systemic hypertension and 37 patients (49.3%) did not have Systemic 

hypertension. Only 10 patients (13.3%) gave history of Ischemic heart disease 

whereas 65 patients (86.7%) did not have ischemic heart disease. Out of the 75 

patients 25 patients gave history of regular smoking (33.3%) and 50 patients were 

not smokers (66.7%). 
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12 patients (16%) were alcoholics and 63 patients (84%) were not alcoholics 

14 patients (18.7%) had a first degree relative with stroke and 61 patients (81.3%) 

did not have a family history of stroke. 

Out of the 75 patients assessed, 14 patients had a stroke in the Fronto-Tempero-

Parietal region (18%), followed by 11 patients with lesion in the corona radiata 

(14.7). Parietal lobe, Cerebellum and Thalamic lesions were 6 patients each (8 % 

each). 5 patients had a lesion in the Capsulo-ganglionic area (6.7 %). Basal 

ganglia, Lateral medullary and Internal lesions were 4 patients each (5.3% each). 3 

patients each had Pontine, Occipital and Frontal lobe lesions (4% each). Temporal 

and Thalamo-capsular lesions had 2 patients each (2.7% each). Corpus callosum 

and midbrain lesions were seen in 1 patient each (1.3% each).  

The total score of the Montreal Cognitive Assay in 30. A score of 26 or more is 

considered normal and below that is abnormal. Out of the 75 participants, 52 

members had a score of less than 25 (69.3%) and 23 members had a score of 26 

and above (30.7). Thus 69.3 % of the participants had a cognitive impairment on 

assessment.  

Anxiety was assessed using the Hospital Anxiety and Depression scale. 57 patients 

had no anxiety features (76%), 9 patients had borderline symptoms (12%) and 9 

patients had features of clinical anxiety (12%). 
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Depression was assessed using the Hospital Anxiety and Depression scale. 58 

participants had no symptoms of depression (77.3%), 14 members had clinical 

features of depression (18.7%) and 3 members had borderline symptoms (4%). 

To assess which type of stroke (Ischemic or Haemorrhagic) causes greater 

cognitive impairment Fischer’s exact test was used. There was no statistical 

significance on the type of stroke and cognitive impairment. (p value >0.05). 

Patients with Fronto-temporo-parietal region stroke have more chances of having 

MOCA score of less than 25 when compared with stroke occurring at other sites 

and the difference is statistically significant. (p-value less than 0.05). 

The association between the site of stroke and anxiety/ depression symptoms was 

assessed using Fischer’s exact test. It was found that in patients with a lesion in the 

Fronto-Tempero-Parietal region had a statistically significant risk of developing 

anxiety and depression as compared to strokes in other regions (p-value less than 

0.05). 

There is a positive correlation between patients having MOCA score less than 25 

and the tendency to develop Depression and Anxiety, means there is a high chance 

of development of Depression in patients having MOCA less than 25 when 

compared to MOCA score 26 and above and the difference is statistically 

significant with (P value <0.05). 
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Sundar, et al. studied 164 patients with stroke and concluded that 31.7% patients 

had cognitive impairment at three months post-ischemic stroke, either on the Mini-

Mental State Examination (MMSE) or the frontal assessment battery (FAB) [19]. 

Of the study subjects, 17.07% were impaired on frontal executive functions only. 

Single and multiple infarcts were not significantly different with respect to post-

stroke cognitive impairment, the main difference being that memory affection was 

significantly more common in the latter 

Pushpendra Nath et al studied the frequency of cognitive impairment after stroke in 

a series of consecutive patients with acute stroke, along with factors which 

influence it. Fifty adults with acute infarct or haemorrhage (as seen on computed 

tomography of the brain) were included in the study. The National Institute of 

Health Stroke Scale (NIHSS) and Barthel’s Index scores were done. Cognitive 

testing was done by PGI Battery of Brain Dysfunction (PGI-BBD) and Short Form 

of the Informant Questionnaire on Cognitive Decline in the Elderly (SIQCODE). 

Mean age of patients was 61.82 years; males and ischemic strokes predominated. 

Dementia was seen in 30%, cognitive impairment no dementia (CIND) in 42%, 

and normal cognition in 28% patients. Factors associated with vascular cognitive 

impairment included old age, male sex, low education, haemorrhage, recurrent or 

severe stroke, silent infarcts, severe cortical atrophy, and left hemispheric or 

subcortical involvement. 
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Leśniak et al.aimed to assess the frequency of cognitive deficits in stroke patients 

and to evaluate the prognostic value of cognitive syndromes for functional 

recovery. The 200 consecutive patients were examined using a clinical screening 

battery for cognitive assessment in the 2nd week after their first-ever stroke of 

which 80 were re-examined after a 1-year follow-up. They found that in the post-

acute stage, 78% patients were impaired in one or more cognitive domains. The 

most frequently affected cognitive abilities were attention (48.5%), language 

(27%), short-term memory (24.5%) and executive functions (18.5%). At the 1-year 

follow-up, attention deficits were still the most frequent symptom. In contrast, 

executive dysfunction, aphasia and long-term memory disorder were significantly 

less frequent than in the post-acute period. 
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CONCLUSION 

The total score of the Montreal Cognitive Assay in 30. A score of 26 or more is 

considered normal and below that is abnormal. Out of the 75 participants, 52 

members had a score of less than 25 (69.3%) and 23 members had a score of 26 

and above (30.7). Thus 69.3 % of the participants had a cognitive impairment on 

assessment.  

Anxiety was assessed using the Hospital Anxiety and Depression scale. 57 patients 

had no anxiety features (76%), 9 patients had borderline symptoms (12%) and 9 

patients had features of clinical anxiety (12%). 

Depression was assessed using the Hospital Anxiety and Depression scale. 58 

participants had no symptoms of depression (77.3%), 14 members had clinical 

features of depression (18.7%) and 3 members had borderline symptoms (4%). 

To assess which type of stroke (Ischemic or Haemorrhagic) causes greater 

cognitive impairment Fischer’s exact test was used. There was no statistical 

significance on the type of stroke and cognitive impairment. (p value >0.05). 

Patients with Fronto-temporo-parietal region stroke have more chances of having 

MOCA score of less than 25 when compared with stroke occurring at other sites 

and the difference is statistically significant. (p-value less than 0.05). 
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The association between the site of stroke and anxiety/ depression symptoms was 

assessed using Fischer’s exact test. It was found that in patients with a lesion in the 

Fronto-Tempero-Parietal region had a statistically significant risk of developing 

anxiety and depression as compared to strokes in other regions (p-value less than 

0.05). 

There is a positive correlation between patients having MOCA score less than 25 

and the tendency to develop Depression and Anxiety, means there is a high chance 

of development of Depression in patients having MOCA less than 25 when 

compared to MOCA score 26 and above and the difference is statistically 

significant with (P value <0.05). 
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LIMITATIONS 

A longer period of follow up could have been made to further analyse the    

patients. 
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Cognitive and Neuropsychiatric Evaluation of Patients After Stroke 

In A Super-Specialty Hospital At Coimbatore: A Cross Sectional 

Observational Study 

-Dr.Murali Sudhinder, Dr.A.Murali, Dr.R.Balakrishnan 

Case Proforma 

Patient name:      IP/OP no: 

Age/Gender:      Address: 

Contact number:  

Height:    Weight:     BMI: 

Occupation (Current &Past): 

Ethnicity (Religion/caste):                                                  Date of assessment: 

Diagnosis/ Date of Diagnosis: 

 

CT/MRI Findings: 

 

 

 

 

 

Co-morbid illnesses: 

H/o Hypertension, Diabetes mellitus, Coronary Artery Disease, Congestive 

Cardiac Failure, Thyroiddisorder, Liver and Renal disorders, etc. 

H/o psychiatric illnesses 

Drug History: 

H/o antihypertensive/ antiplatelet/ anticoagulant/ OHA’s intake, etc. 

 



Personal History: 

Smoking/Alcohol- 

Other Substance abuse- 

 

Family History: 

H/O Stroke/Cardiovascular diseases / Diabetes/ Hypertension 

 

Menstrual History: 

LMP: 

(Including age at menarche, menopause attained/not) 

  



ABBREVIATIONS 

CVA  -  Cerebrovascular accident 

DM  -  diabetes mellitus 

DLP  -  Dyslipidaemia 

WHO  -  World health Organisation 

MELAS - mitochondrial encephalopathy, lactic acidosis, and stroke 

CADASIL -  cerebral autosomal dominant arteriopathy with subcortical  

infarcts and leukoencephalopathy 

ACA  -  Anterior cerebral artery 

MCA  -  Middle cerebral artery 

PCA  -  Posterior cerebral artery 

CPR  -  cardiopulmonary resuscitation 

TIA  -  Transient ischemic attack 

INR  -  international normalized ratio 

CT   - Computed tomography 

MRI  -  Magnetic Resonance imaging 

MI  -  Myocardial infarction 

r-TPA  -  Recombinant tissue plasminogen activator 

ICH  -  Intracerebral hemorrhage 

CSF  -  Cerebrospinal fluid 



ICP  -  Intracranial pressure 

PET  -  Positron emission tomography 

PSD  -  Post stroke dementia 

AD  -  Alzheimer’s disease 

MCI  -  Mild cognitive impairment 

MMSE -  Mini mental status examination 

TMT  -  Trail Making Test 

MoCA -  Montreal Cognitive Assessment 

HADS -  Hospital anxiety and depression scale 

WMS  -  Wechsler Memory Scale 

RBMT -  River mead Behavioural Memory Test 

CDT  -  Clock Drawing Test 

WML  -  White matter lesions 

LADIS -  Leukoaraiosis And DISability Study 

CMB  -  Cerebral microbleeds 

AHA  -  American heart association 

MDD  -  Major depressive disorder 

GAD  -  Generalised anxiety disorder 

CBT  -  Cognitive behavioural therapy 

SSRI  -  Selective serotonin reuptake inhibitors 



PSG Institute of Medical Science and Research, Coimbatore 

Institutional Human Ethics Committee 

INFORMED CONSENT FOR RESEARCH PROJECTS 
 

 

I Dr. Murali Sudhinder am carrying out a study on the topic: Cognitive and 

Neuropsychiatric Assessment of Stroke Patients in a Super-Specialty Hospital At 

Coimbatore : A Cross Sectional Observational Study  as part of my research project 

being carried out under the aegis of the Department of General Medicine 

 

My research guide is: Prof. Dr. A. Murali 

                                    Prof Dr R Balakrishnan 

 

The justification for this study is:  

• The high prevalence of Stroke in our community 

• The lack of awareness of Cognitive and neuropsychiatric impairment after stroke 

and the Disability it leads to. 

The results may help in risk stratification and may also guide in early recognition 

of cognitive and neuropsychiatric impairments after stroke and lead to early 

rehabilitation. 

The objectives of this study are:  

Primary Objective: To evaluate the Cognitive and Neuropsychiatric Deficits in patients after      

stroke 

Secondary Objective: To assess the factors affecting the severity of cognitive and neuropsychiatric impairments after stroke  

 

Sample size: 75 patients 

 

Study participants: Patients diagnosed with stroke presenting to the Neurology/General 

Medicine department 3 months later for follow up meeting the inclusion criteria. 

 

Location: Department of Neurology/ General Medicine, PSG Hospital, Coimbatore  

We request you to kindly cooperate with us in this study. We propose to collect 

background information and other relevant details related to this study. We will be 

carrying out:  

 

Interview Time: 20 to 40 minutes.  



Data collected will be stored for a period of 3 years. We will use the data as part of 

another study.  

 

Methodology: Answering the Montreal Cognitive Assay and Hospital Anxiety and 

Depression scale Questionnaires which are validated tests worldwide. 

. 

 

Benefits from this study: Early recognition of Cognitive and Neuropsychiatric 

impairments after stroke would guide in prompt rehabilitation 

 

Risks involved by participating in this study: Minimal risks 

How the results will be used:  the results will be used for further researches and 

publications 
 

If you are uncomfortable in answering any of our questions during the course of the 

interview , you have the right to withdraw from the interview / study at anytime. 

You have the freedom to withdraw from the study at any point of time. Kindly be assured 

that your refusal to participate or withdrawal at any stage, if you so decide, will not result 

in any form of compromise or discrimination in the services offered nor would it attract 

any penalty. You will continue to have access to the regular services offered to a patient. 

You will NOT be paid any remuneration for the time you spend with us for this interview 

/ study. The information provided by you will be kept in strict confidence. Under no 

circumstances shall we reveal the identity of the respondent or their families to anyone. 

The information that we collect shall be used for approved research purposes only. You 

will be informed about any significant new findings - including adverse events, if any, – 

whether directly related to you or to other participants of this study, developed during the 

course of this research which may relate to your willingness to continue participation. 

 

Consent: The above information regarding the study, has been read by me/ read to me, 

and has been explained to me by the investigator/s. Having understood the same, I hereby 

give my consent to them to interview me. I am affixing my signature / left thumb 

impression to indicate my consent and willingness to participate in this study (i.e., 

willingly abide by the project requirements).  

 

 

Signature / Left thumb impression of the Study Volunteer / Legal Representative:  

 

  

Signature of the Interviewer with date:      Witness: 

Contact no of PI: 9176670100 

Contact Number of Ethics Committee Office: 0422 4345818 
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