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Abstract 
[Purpose]To find out the effectiveness of play therapy and complex task training on cognitive function in post sub acute stroke 
patient. 
[ Material and methods] 30 patients (18 males and 12 females) with post subacute stroke participated in this study. 30 stroke 
patient was assigned into three groups by the chit method (n=10 per group). GROUP A (experimental group) was receive 
play therapy along with traditional training and GROUP B (experimental group) will be receive complex task training along 
with traditional training whereas GROUP C (control group) was receive traditional training. To evaluate the cognitive 
function of stroke patient we was use M.M.S.E. Two repeated measurements was taken before the intervention, after 4 weeks of 
intervention. 
[Result] Complex task training improved cognitive abilities and complex task training subjects performance was better than 
play therapy and traditional training subjects performance. 
[Conclusion] These finding suggest that complex task training could be as effective as play therapy and traditional training for 
improving cognition in subacute post stroke population. 
Keyword: cognition, play therapy, complex task 
 

I. INTRODUCTION 
Stroke is the third leading cause of death world wide. A WHO study in 1990 quoted incidence mortality due to stroke in 
India to be 73/100,000 per year. The incidence of cereberovascular disease was found to be 2/1000 population per annum and 
4/1000 population per annum in people aged 45 to 84 year [1]. 
Cerebrovascular disease-related mortality rates have been increasing, and 1 out of every 4 cerebrovascular disease 
patients dies within a month after the onset of disease. [2]      Among the surviving patients, 15–30% become severely 
handicapped, and 40% are left with functional deficits, resulting in problems with the major components of functional 
independence: motor, sensory, and cognitive functions [3]. 
More than half of stroke patients suffer from cognitive impairment three months post-stroke [3]. Cognitive impairment is 
considered as one of the major long-term effects after a stroke [4]. 
Cognition, from the Latin term ―cognoscere”, means "to know", "to conceptualize" or "to recognize". Cognition includes 
attention, remembering, producing       and       understanding language, solving problems, and making decisions. 
Cognitive function includes how we use information, think, learn, judge, apply knowledge and change preferences. Dementia 
is described as an acquired cognitive impairment with affected emotional control and impaired function in daily life [68]. 
Cognitive disturbances are frequent after stroke, but rates 
regarding post-stroke dementia and cognitive impairments vary from 7.4 to 56.3 % [5]. 
In addition to the direct effect on the quality of life of patients and their families, [70] there are also indirect effects of this 
cognitive dysfunction on functional recovery, due to the inability to actively participate in functional training and the 
failure to follow task instructions [6]. 
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People often struggle with memory problems following stroke and this can lead to difficulties in everyday life. The degree 
and kind of memory problems, mood changes, and performance of everyday activities can vary widely depending on many 
factors, including the location of the stroke in the brain, severity, age, and the previous health of the person experiencing a stroke. 
Cognitive impairment after stroke is an important factor affecting independent function and activity participation of 
patients, and dementia syndrome has been known to occur in approximately 8 to 26% of stroke patients within 12 months of 
the onset of stroke. In cases of severe cognitive impairment, it decreases morale and motivation to participate in an 
intensive rehabilitation program during the acute phase. It may also affect the ability to acquire motor skills, thus becoming the 
main cause of poor prognosis for rehabilitation. In addition, it may affect only one area of cognitive function, but in most 
cases, it is accompanied by impairment of the overall area of attention, concentration, memory, spatial processing skills, 
language, problem-solving skills, and planning skills. Therefore, accurate assessment of cognitive function and 
prompt initiation of treatment in the early stage is needed for successful rehabilitation. 
Cognitive impairment can influence patients’ self-confidence and may cause depression, anxiety, and unwillingness to take 
part in daily activities [3]. Many patients with stroke experience cognitive impairment. Early identification of cognitive 
impairment after stroke is important for ensuring that patients receive the most appropriate level of rehabilitation after 
discharge from the acute care hospital. The Joint Commission has incorporated the identification of cognitive impairment into 
the accreditation standards for comprehensive stroke centers. Traditionally, cognitive impairment after stroke has been 
identified by the Mini-Mental State Exam or non-standardized methods. 
Play therapy is an effective means of responding to the mental health needs of young children and is widely 
accepted as a valuable and developmentally appropriate intervention [4]. Play therapy represents a unique form of treatment 
that is not only geared toward young children, but is translated into a language children can comprehend and utilize—
the language of play [5]. Games have been shown to be effective therapeutic tools for children and adults. Games can be 
used to increase strength and stamina, promote functional movement patterns, improve dexterity and grasp, and foster 
cognitive and psychosocial skills (Avedon, 1971). The complex task paradigm provides information on the automaticity, 
hemispheric locus, and structural independence of processes hypothesized to underlie the production of skilled performance. [6] The 
complex task methodology is the primary approach used to investigate interactions between cognitive] processing and motor 
performance [7]. 
 

II. REVIEW OF LITERATURE 
Surinder Pal Singh et.al (2011) shows that the addition of play therapy along with conventional therapy shown greater 
improvement as compared to conventional therapy alone. So Play therapy can be efficiently added in clinical practice for 
treating stroke patients [77]. 
Gye Yeop Kim (2014 Jan;26) shows that Dual-task training improved cognitive and walking abilities, and dual-task training 
subjects’ performance was better than single-task training subjects’ performance. In addition, these training benefits were 
maintained for 2 weeks. Dual task training improves cognitive and walking abilities of patients with stroke [78]. 
Jun Hwan Choi et al (2012) found that dual task training could be as effective as conventional balance training for improving 
balance and cognition in sub acute post stroke patient [79]. 
Sameniene J et. al(2008) found that at the beginning of early rehabilitation period and after rehabilitation applied, there 
was a significant moderate correlation between mental state and reaction time in stroke patients [80]. 
Goethals I Audenaert K.(2004) This finding was associated with activation effects in posterior (mainly parietal) 
brain areas in addition with activation of previously observed anterior (mainly anterior cingulate) brain regions [81]. 
Mercier L1, Audet T et.al(2001) The factors that make the greatest contribution in explaining the variance in 
functional autonomy are, in order of importance, the motor factor, the perceptual factor, and the cognitive factor [82]. 
OzdemirF1, BirtaneMet.al(2001)Cognition evaluation should be taken as a whole to predict functional outcome in patients 
with post acute stroke, except for the baseline orientation score that seemed more predictive for ambulation [83]. 
 

III. HYPOTHESIS 
A. NULL Hypothesis 
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There will be no significant effect of play therapy and complex task training on cognitive function in post sub acute stroke 
patient. 
 
 
B. Alternate Hypothesis 
There will be a significant effect of play therapy and complex task training on cognitive function in post sub acute stroke 
patient. 

C. Aims And Obectives 
1) AIMS 
a) To find out the effectiveness of play therapy and complex task training on cognitive function in post sub acute stroke 

patient. 
2) Objectives 
a) To identify the effectiveness of play therapy and complex task training on cognitive function. 
b) To improve the cognitive function.  

 
IV. MATERIAL AND METHODS 

Many studies have reported that a complex task or dual task training affects on cognitive function. However, most of 
studies have focused on the effect of a cognitive task on gait or locomotion and balance. Only few studies have reported that 
a complex task/dual task intervention improved cognition ability in subjects with sub acute stroke patient. 
Some studies have reported that a play therapy along with conventional therapy shown greater improvement on 
functional reach in stroke case. No studies have reported that play therapy intervention on cognitive function in post 
stroke patient. 
The purpose of this study was determine the effectiveness of play therapy and complex task training on cognitive function 
in sabacute post stroke patient. However no such studies are available on the comparison between play therapy and complex task 
training in patients with sub acute stroke population. 
1) Sensory impairment in involved limb. 
2) Any other medical condition which affect the participation in the therapy. 

 
A. Variables 
1) Dependent Variables 
a) Cognition 
2) Independent Variables 
a) Play therapy 
b) Complex task training 

 
B. Instruments And Tools 
1) Design of The Study: Comparative study 
2) Place of Study: The study was conducted in S.M Hospital and Heart Canter and Ujala Nursing Home. 
3) Study Population: Study was conducted in patients with post sub acute stroke patient. 

 
C. Selection Criteria 
1) Inclusion Criteria 
a) Inch tape 
b) Marker 
c) Ball 
d) Basket 
e) Large box 
f) Stop watch 
g) Modified Ashworth Scale (Bohannon RW and Smith MD,1987). 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.177 

                                                                                                                Volume 7 Issue V, May 2019- Available at www.ijraset.com 
     

 ©IJRASET: All Rights are Reserved 1108 

2) Procedure 
a) Post subacute stroke patient 
b) Gender: Both males and females was taken into consideration. 
c) Patient’s Age Range : 30 year-50 year  
d) Right or left sided hemiplegia. 
e) Subjects must be medically stable. 
f) Spasticity 1 to 1+ on Modified Ashworth Scale. 
3) Exclusion Criteria 
a) Individuals of age less than 30 years or more than 50 years. 
b) Acute stroke patient and chronic stroke patient. 
c) Unable to maintain standing for at least 10 minutes. 
d) Unable to sit unsupported for at least 10 minutes. 
e) Concurrent cerebellar and brainstem lesion.  
f) Visual spatial hemineglect or apraxia. 
30 patients (18 males and 12 females) with subacute stroke were participated in this study. Their diagnosis were confirm 
clinically through computed tomography scans or magnetic resonance imaging. 30 stroke patient were assigned into three groups 
(group A, B, C) by the chit method(n=10 per group).The patient were recruited following attendance at the department of 
physiotherapy in S.M Hospital And Herat Centre Lucknow and Ujala Medical centre Lucknow between September 
2016 and January 2017 for a first ever cerebral stroke involving the cortical or subcortical area as recruit as per the 
inclusion and exclusion criteria and informed consent was obtain from all the subjects after the procedure was explain to them. 
GROUP A (experimental group) was receive play therapy along with traditional training and GROUP B (experimental group) 
will be receive complex task training along with traditional training whereas GROUP C (control group) was receive 
traditional training. The protocol was received and approved by the all participants provided written informed consent 
before the selection procedure. All the subject was be select based on the inclusion and exclusion criteria subject was randomly 
assign into three group will 30 subject each. Prior to participant each subject was require reading and signing and inform 
consent form. 
Experimental Group A was receive play therapy along with traditional training, protocol for experimental group B in each 
session= 
1 Ball into basket 5 minutes 2 Balls into well 5minutes 
3 Throw and catch 5 minutes 4 Hit the target 5 minutes 
After completing two games there was a rest period of 10 minutes. Thus a total of 30 minutes for play therapy session. 
 
D. Procedure For Group A 
1) Ball into Basket: While sitting unsupported on a stool of appropriate height, seat depth, and width; patient threw a ball into a 

basket by both hands. The basket was placed at a height of 5 feet from ground and 8 feet away from patient. The 
number of times patient succeeded in putting the ball into basket in a period of 5 minutes was taken as score. 

2) Balls into Well: While sitting unsupported on a stool, patient picked up small balls one at a time with his impaired limb, 
reaching forward, backward, side wards. Balls were scattered on the floor all around the patient. After picking up the 
ball, the patient threw it into a large box (well) 8 feet in length, 4 feet in height, 3 feet in width, placed 8 feet away from 
patient. In a period of 5 minutes, number of balls patient successfully threw into well was taken as score. 

3) Throw and Catch: While standing, the patient threw a ball with both hands towards wall which was 8 feet away. The ball 
was thrown from at or above shoulder level and the patient caught the ball with both hands as it bounced back. In a period 
of 5 minutes the number of times patient succeeded in catching the ball after bouncing from wall was taken as score. Target 
was taken as score. Distance between patient and target, distance of target from ground, size of target was adjusted in 
order to provide just right challenge to patient. 

4) Experimental Group B was recieve complex task training along with traditional training. 
 
E. Procedure For Group B 
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1) Standing on foam surface with rapid alternating hand movement while throwing and catching a ball. 2.Sitting while 
holding basket and naming the objects . 

2) Pick the ball and keep into the same color box with music commond. 
3) Watching T.V, eating fruits on verbal commond. 
Control group B was recieve traditional training such as R.O.M, Bed mobility, transfer training(buttock to buttock, bed to 
wheelchair and wheelchair to bed) duration of each session was 30 minutes. 
To evaluate the cognitive function of stroke patient we was use M.M.S.E. Two repeated measurements was taken 
before the intervention, after 4 weeks of intervention. The MMSE scale takes around 10 min and assesses cognitive function in 
the areas of orientation, memory, attention and calculation,     language     and visual construction. Patients score between 0 
and 30 points, and cutoffs of 23/24 have typically been used to show significant cognitive impairment. 
Play therapy and complex task training was given 30 min, 3 days per weeks for a total of 4 weeks. 

F. Data Analysis 
Thirty subjects participated in this study. The frequency and percentage was calculated for qualitative data means (+_ SD 
) was calculated for continuous data paired) unpaired t- test was used to compare the continuous variable between two groups, 
while one way ANOVA was used for more than two groups. P value less than 0.05 was taken as a criteria for rejecting null 
hypothesis. 
1) Hit the Target: While standing, the patient hit a target 15 inch height at 5 feet above the ground and 8 feet away from 

patient by his both hands. In a period of 5 minutes the number of times the patient succeeded in hitting the 
 

V. RESULTS 
Table 1: Distribution of study subjects according to Gender 

  

Group A 
 

Group B 
 

Group 
 

C 

 

Male 
 

4 
 

7 
 

7 
 

Female 
 

6 
 

3 
 

3 
 

Significance 
 

Chi Square =2.5,p=0.28 

Table 1 shows the study subjects according to gender. Results show that the distribution of gender that almost same in each 
group ( Chi Square =2.5,p=0.28) i.e the study is a gender matched study 

Table 2: Age of Study Subjects 
  

Group 
 

A 

 

Group 
 

B 

 

Group 
 

C 

 

Significan 
 

ce 
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A 
 

ge 

 

52.00± 
 

5.16 

 

52.70± 
 

4.73 

 

51.80± 
 

8.06 

 

F=0.05,p= 
 

0.943 

Table 2 shows the study of subjects according to age, result shows that the mean age of study subjects in group A is 52.00 
years (±5.16), group B is 52.70 years (±4.73) and group C is 51.80 years (±8.06). one way ANOVA shows that the mean 
age of study subjects is almost same (F=0.05,p=0.943). 

 

Table 3: Effect of Intervention on M.M.S.E. 
  

Group 
 

A 

 

Group 
 

B 

 

Group 
 

C 

 

Signific 
 

ance 

 

0 
 

Week 
 

M.M. 
 

 

22.30± 
 

1.33 

 

22.40± 
 

1.50 

 

20.80± 
 

1.61 

 

F=3.60, 
 

p=0.041 

 

4 
 

Week 
 

M.M. 
 

 

25.90± 
 

0.73 

 

27.10± 
 

0.99 

 

24.60± 
 

0.69 

 

F=23.19 
 

,p=0.001 

 

Signif 
icance 

 

t=-
10.59,p 
=0.001 

 

t=-
9.08,p 
=0.00 
1 

 

t=-
9.12,p 
=0.00 
1 

 

 
Post Hoc Test :At 0 week- Group A Vs Group C,Group B Vs Group C are significant 
Post Hoc Test :At 4 week- Group A Vs Group C,Group B Vs Group C& Group A Vs Group B are significant 
Table 3 shows the effect of intervention on M.M.S.E . The result shows that the mean M.M.S.E on 0 week in group A is 
22.30 (±1.33), group B is 22.40 (±1.50) and group C is 20.80 (±1.61). The mean of M.M.S.E on 4week of group A is 25.90 
(±0.73), group B is 27.10 (±0.99) and group C is 24.60 (±0.69). At 0 week,the mean MMSE score is significantly 
lower in group C(F=3.60,p=0.041) where as the mean MMSE score has been increased after 4th week follow up & Group B 
shows maximum improvements on MMSE and this is statistically significant (F=23.19,p=0.001). 
 

VI. DISCUSSION 
In this study we showed that the play therapy and complex task training may improve cognitive function in 
sabacute post stroke patient. The present study sought to investigate the effects of 4 weeks of play and complex task training 
along with traditional training on cognitive function in post sub acute stroke patient. 
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The evaluation of cognitive function of stroke patient is important for the identification of treatment strategies for 
functional recovery and their return to daily living. The Mini Mental State Examination test was used to measure 
cognitive function in the present study. The Mini-Mental State Exam (MMSE) has a sensitivity of45 to 60% and specificity of 
65 to 90% for detecting MCI using cut-points of 27 or 28.16. 
Cognitive function increased with time and difference was observed in the degree of improvement in the M.M.S.E test 
according to training group. Complex task training displayed greater improvement than the play therapy and control 
group after 4 week intervention. 
Similar study reported that GyeYeop Kim et al(2014 Jan;26) effect of dual task training on cognitive and motor function 
of stroke patients. The result shows that the dual task training improved cognitive and walking abilities of stroke patient. 
Other study reported that Vasques et al (2011) conducted a dual task training combined with aerobic training for depressed 
elderly subjects. Their data showed improvement in cognitive assessments, which led them to suggest that dual task training in a 
safe and useful approach for cognitive function training. 
Same study reported that Hiyamizu et al.(2012) divided 45 elderly subjects into dual task and single task training groups 
and studied the effects of dual task balance training on cognition and concurrent standing postural control. Their results 
show that the dual task group had significantly improved performance compared to single task group . 
This study reported that Surinder Pal Singh et.al(2011)shows that the addition of play therapy along with conventional 
therapy shown greater improvement as compared to conventional therapy alone. So Play therapy can be efficiently added 
in clinical practice for treating stroke patients [16]. Other study reported that Barzegary, L a et al reported that the effect of play 
therapy on children with ADHD results showed that there was a significant difference between control and experimental 
groups in hyperactivity and attention deficit variables.i.e resulted that play therapy may be effective method for treating children 
with ADHD. Some studies have shown when subjects participate in play sessions, they feel much desirable. And these 
feelings lead to much attention and preciseness about different objects and they can generate this attention to another 
situation. Therefore cognitive therapy is important for stroke patient to reduce fall risk, to improve attention for training time. 
Although patients with stroke have complex impairement involving sensory and motor function as well as cognitive function. 
They receive therapy focused on a single aspect at a time for example a physical therapist provides treatment for motor 
improvement, sensory improvement or poor balance control. Whereas many task in a community setting require for cognitive 
function because more than half of the stroke patient suffer from cognitive impairment. Cognitive impairment is directly 
affected on the quality of life patients or functional activity participates in functional training and failure to follow task 
instruction. 
 
A. Limitation 
There was some limitation to our study- 
1) We did not observe long term follow up. 
2) Variation in age may vary the improvement of cognitive function. Younger age stroke population may show faster 

improvement than older one. 
3) Lack of availability of sub acute stroke population. 
4) Fluctuation in vitals during treatment sessions. 
5) Patients were not easily cooperated with treatment program. 
6) Limited varieties of play therapy were used.  
7) The intervention duration was short therefore we cannot comment on the long term effect of complex task training on 

cognition. Further research using a complex task training program with more device training components would help to 
identify a broader rehabilitation strategy for clinical use. 
 

B. Future Study 
Future study may based on : 
1) Large sample size can be taken. 
2) Long Treatment time session can be planned. 
3) To find out improvement in hand function with complex task training. 
4) To find out improvement in ADL with complex task training and play therapy. 
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5) To find out improvement in coordination with complex task training and play therapy. 
 

C. Clinical Implimentation 
After analyzing the result we concluded those 4 weeks of complex task training along with traditional training shown 
greater improvement as compared to play therapy along with traditional training and traditional training alone. So we 
strongly recommended that complex task training can be efficiently added in clinical practice for rehabilitation of stroke 
population. 

VII. CONCLUSION 
We demonstrated that 4 weeks of complex task training along with traditional training had modest effects on cognitive 
function compared with 4 weeks of play therapy training along with traditional training and traditional training alone in patient 
with subacute stroke. These finding suggest that complex task training could be as effective as play therapy and traditional 
training for improving cognition in subacute post stroke population. 

BIBLIOGRAPHY 
[1] Sacco RL, Kasner SE, Broderick JP, Caplan LR, Connors JJ, Culebras A et al. An updated definition of stroke for the 21st century: a statement 

for healthcare professionals from the American Heart Association/American Stroke Association. Stroke.2013;44(7):2064-89. 
[2] Bhalla A Gupta OP, Gupta SB, Predicting mortality in stroke neurology in India, 2002; 279-2 
[3] Fromm A, Waje-Andreassen U, Thomassen L, Naess H. Comparison betweenIschemic Stroke Patients <50 Years and >/=50 Years 

Admitted to a Single Centre: The Bergen Stroke Study. Stroke Res Treat 2011;2011:183256. 
[4] Ellekjaer H, Holmen J, Indredavik B, Terent A. Epidemiology of stroke inInnherred, Norway, 1994 to 1996. Incidence and 30-day case-fatality 

rate. Stroke81 
[5] Ellekjaer H, Selmer R. [Stroke--similar incidence, better prognosis]. Tidsskr NorLaegeforen2007 Mar 15;127(6):740-3. 
[6] .Wolfe CD. The impact of stroke. Br Med Bull 2000;56(2):275-86. 
[7] Guidelines for management of ischaemic stroke and transient ischaemic attack 2008.Cerebrovasc Dis 2008;25(5):457-507. 
[8] Hounsfield GN. Computerized transverse axial scanning (tomography). 1. Description of system. Br J Radiol 1973 Dec;46(552):1016-22. 
[9] Hordnes J, Thomassen L, Waje-Andreassen U, Smievoll AI. [Early CT changes in acute cerebral infarction]. Tidsskr Nor Laegeforen 2001 

Aug 10;121(18):2147-9. 
[10] Kidwell CS, Chalela JA, Saver JL, Starkman S, Hill MD, Demchuk AM, et al. Comparison of MRI and CT for detection of acute 

intracerebralhemorrhage. JAMA 2004 Oct 20;292(15):1823 30. 
[11] Sobesky J, Zaro WO, Lehnhardt FG, Hesselmann V, Neveling M, Jacobs A, et al.Does the mismatch match the penumbra? Magnetic resonance 

imaging and positron emission tomography in early ischemic stroke. Stroke 2005 May;36(5):980-5. 
[12] Heiss WD, Graf R. The ischemic penumbra. Curr Opin Neurol 1994 Feb;7(1):11-9. 
[13] Patel RA, White CJ. Acute ischemic stroke treatment: State of the art. Vasc Med2011 Feb;16(1):19-28. 
[14] Wardlaw JM, Chappell FM, Best JJ, Wartolowska K, Berry E. Non-invasive imaging compared with intra-arterial angiography in the diagnosis 

of symptomaticcarotid stenosis: a meta-analysis. Lancet 2006 May 6;367(9521):1503-12. 
[15] Rosfors S, Hallerstam S, Jensen-Urstad K, Zetterling M, Carlstrom C. Relationshipbetween intima-media thickness in the common carotid 

artery and atherosclerosis in the carotid bifurcation. Stroke 1998 Jul;29(7):1378-82. 
[16] Kern R, Steinke W, Daffertshofer M, Prager R, Hennerici M. Stroke recurrences in patients with symptomatic vs asymptomatic middle cerebral artery 

disease.Neurology 2005 Sep 27;65(6):859-64. 
[17] Stolz E, Kaps M, Kern A, Dorndorf W. Frontal bone windows for transcranialcolorcoded duplexsonography. Stroke 1999 Apr;30(4):814-20. 
[18] T.homassen L, Waje-Andreassen U, Naess H, Aarseth J, Russell D. Dopplerultrasound and clinical findings in patients with acute ischemic stroke 

treated withintravenous thrombolysis. Eur J Neurol 2005 Jun;12(6):462-5. 
[19] Russell D, Brucher R. Online automatic discrimination between solid and gaseouscerebral microemboli with the first 

multifrequencytranscranial Doppler. Stroke2002 Aug;33(8):1975-80. 
[20] Kapral MK, Silver FL. Preventive health care, 1999 update: 2. Echocardiography forthe detection of a cardiac source of embolus in patients with 

stroke. Canadian Task Force on Preventive Health Care. CMAJ 1999 Oct 19;161(8):989-96. 
[21] de Bruijn SF, Agema WR, Lammers GJ, van der Wall EE, Wolterbeek R, Holman ER, et al. Transesophageal echocardiography is superior 

to transthoracicechocardiography in management of patients of any age with transient ischemicattack or stroke. Stroke 2006 Oct;37(10):2531-4. 
[22] Woods TD. Transesophageal echocardiography and stroke.CurrAtheroscler Rep2005 Jul;7(4):255-62. 
[23] Hankey GJ, Eikelboom JW, van Bockxmeer FM, Lofthouse E, Staples N, Baker RI.Inherited thrombophilia in ischemic 

stroke and its pathogenic subtypes. Stroke 2001Aug;32(8):1793-9. 
[24] Bamford J, Sandercock P, Dennis M, Burn J, Warlow C. Classification and naturalhistory of clinically identifiable subtypes of cerebral 

infarction. Lancet 1991 Jun22;337(8756):1521-6. 
[25] Norrving B. Long-term prognosis after lacunar infarction. Lancet Neurol 2003 Apr;2(4):23845. 
[26] Adams HP, Jr., Bendixen BH, Kappelle LJ, Biller J, Love BB, Gordon DL, et al.Classification of subtype of acute ischemic stroke. Definitions for 

use in amulticenter clinical trial.TOAST.Trial of Org 10172 in Acute Stroke Treatment.Stroke 1993 Jan;24(1):35-41. 
[27] Fure B, Wyller TB, Thommessen B. TOAST criteria applied in acute ischemicstroke. ActaNeurolScand 2005 Oct;112(4):254-8. 
[28] Landau WM, Nassief A. Editorial comment--time to burn the TOAST. Stroke 2005 Apr;36(4):902-4. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.177 

                                                                                                                Volume 7 Issue V, May 2019- Available at www.ijraset.com 
     

 ©IJRASET: All Rights are Reserved 1113 

[29] Marnane M, Duggan CA, Sheehan OC, Merwick A, Hannon N, Curtin D, et al.Stroke subtype classification to mechanism-specific
 and undetermined categories byTOAST, A-S-C-O, and causative classification system: direct comparison in theNorth 
Dublin population stroke study. Stroke 2010 Aug;41(8):1579-86. 

[30] Goldstein LB, Bertels C, Davis JN. Interrater reliability of the NIH stroke scale.Arch Neurol 1989 Jun;46(6):660-2. 
[31] Young FB, Weir CJ, Lees KR. Comparison of the National Institutes of Health Stroke Scale with disability outcome measures in acute stroke trials. 

Stroke 2005Oct;36(10):2187-92. 
[32] Sulter G, Steen C, De KJ. Use of the Barthel index and modified Rankin scale inacute stroke trials. Stroke 1999 Aug;30(8):1538-41. 
[33] Wilson JT, Hareendran A, Hendry A, Potter J, Bone I, Muir KW. Reliability of themodified Rankin Scale across multiple raters: benefits of a 

structured interview.Stroke 2005 Apr;36(4):777-81. 
[34] Kannel WB, D'Agostino RB, Sullivan L, Wilson PW. Concept and usefulness ofcardiovascular risk profiles. Am Heart J 2004 Jul;148(1):16-26. 
[35] Wolf PA, D'Agostino RB, Belanger AJ, Kannel WB. Probability of stroke: a riskprofile from the Framingham Study. Stroke 1991 Mar;22(3):312-8. 
[36] Rothwell PM, Coull AJ, Giles MF, Howard SC, Silver LE, Bull LM, et al. Changein stroke incidence, mortality, case-fatality, severity, and risk factors 

in Oxfordshire,UK from 1981 to 2004 (Oxford Vascular Study). Lancet 2004 Jun12;363(9425):1925-33. 
[37] O'Donnell MJ, Xavier D, Liu L, Zhang H, Chin SL, Rao-Melacini P, et al. Riskfactors for ischaemic and intracerebralhaemorrhagic stroke in 22 

countries (theINTERSTROKE study): a case-control study. Lancet 2010 Jul 10;376(9735):112-23. 
[38] Hankey GJ. Potential new risk factors for ischemic stroke: what is their potential?Stroke 2006 Aug;37(8):2181-8. 
[39] Gottesman RF, Hillis AE. Predictors and assessment of cognitive dysfunctionresulting from ischaemic stroke. Lancet Neurol 2010 

Sep;9(9):895-905. 
[40] Wade DT, Hewer RL, David RM, Enderby PM. Aphasia after stroke: natural history and associated deficits. J Neurol Neurosurg Psychiatry 1986 

Jan;49(1):11-6. 
[41] Inatomi Y, Yonehara T, Omiya S, Hashimoto Y, Hirano T, Uchino M. Aphasiaduring the acute phase in ischemic stroke. Cerebrovasc Dis 

2008;25(4):316-23 
[42] Inatomi Y, Yonehara T, Omiya S, Hashimoto Y, Hirano T, Uchino M. Aphasiaduring the acute phase in ischemic stroke. Cerebrovasc Dis 

2008;25(4):316-23. 
[43] Carlsson GE, Moller A, Blomstrand C. A qualitative study of the consequences of'hidden dysfunctions' one year after a mild stroke in 

persons <75 years.DisabilRehabil 2004 Dec 2;26(23):1373-80. 
[44] Moorhouse P, Rockwood K. Vascular cognitive impairment: current concepts andclinical developments. Lancet Neurol 2008 Mar;7(3):246-

55. 
[45] Leys D, Henon H, Pasquier F. White matter changes and poststroke dementia. Dement GeriatrCognDisord 1998 Jul;9Suppl 1:25-9. 
[46] Savva GM, Stephan BC. Epidemiological studies of the effect of stroke on incidentdementia: a systematic review. Stroke 2010 Jan;41(1):e41-e46. 
[47] Pendlebury ST, Rothwell PM. Prevalence, incidence, and factors associated withpre-stroke and post-stroke dementia: a systematic review and 

meta-analysis. LancetNeurol 2009 Nov;8(11):1006-18. 
[48] Tzourio C, Anderson C, Chapman N, Woodward M, Neal B, MacMahon S, et al.Effects of blood pressure lowering with perindopril and 

indapamide therapy ondementia and cognitive decline in patients with cerebrovascular disease. Arch InternMed 2003 May 12;163(9):1069-75. 
[49] Gorelick PB, Scuteri A, Black SE, DeCarli C, Greenberg SM, Iadecola C, et al.Vascular contributions to cognitive 

impairment and dementia: a statement forhealthcare professionals from the american                heart                association/american strokeassociation. 
Stroke 2011 Sep;42(9):2672-713. 

[50] Bejot Y, Aboa-Eboule C, Durier J, Rouaud O, Jacquin A, Ponavoy E, et al.Prevalence of early dementia after first-ever stroke: a 24-year 
population-basedstudy. Stroke 2011 Mar;42(3):607-12. 

[51] Snowdon DA, Greiner LH, Mortimer JA, Riley KP, Greiner PA, Markesbery WR. Brain infarction and the clinical expression of Alzheimer 
disease.The Nun Study.JAMA 1997 Mar 12;277(10):813-7. 

[52] Wagle J, Farner L, Flekkoy K, Wyller TB, Sandvik L, Eiklid KL, et al. Cognitive impairment and the role of the ApoE epsilon4-allele after 
stroke--a 13 months follow-up study. Int J Geriatr Psychiatry 2010 Aug;25(8):833-42. 

[53] Folstein MF, Folstein SE, McHugh PR. "Mini-mental state". A practical method forgrading the cognitive state of patients for the 
clinician. J Psychiatr Res 1975Nov;12(3):189-98. 

[54] Ellekjaer H, Holmen J, Indredavik B, Terent A. Epidemiology of stroke in Innherred, Norway, 1994 to 1996. Incidence and 30-day case-fatality 
rate. Stroke1997 Nov;28(11):2180-4.. 

[55] Sarti C, Stegmayr B, Tolonen H, Mahonen M, Tuomilehto J, Asplund K. Arechanges in mortality from stroke caused by changes in stroke event 
rates or case fatality? Results from the WHO MONICA Project. Stroke 2003 Aug;34(8):1833-40. 

[56] Hankey GJ, Jamrozik K, Broadhurst RJ, Forbes S, Burvill PW, Anderson CS, et al.Five-year survival after first-ever stroke and related prognostic factors 
in the Perth Community Stroke Study. Stroke 2000 Sep;31(9):2080-6. 

[57] Warlow CP, Dennis MS, van Gijn J, Hankey GJ, Sandercock PAG, Bamford JM, etal. A practical guide to management. 2001. 
[58] Ronning OM, Stavem K. Predictors of Mortality Following Acute Stroke: A CohortStudy with 12 Years of Follow-Up. J Stroke Cerebrovasc Dis 

2010 Nov 12. 
[59] Wolfe CD. The impact of stroke. Br Med Bull 2000;56(2):275-86. 
[60] Weimar C, Ziegler A, Konig IR, Diener HC. Predicting functional outcome and survival after acute ischemic stroke. J Neurol 2002 

Jul;249(7):888-95. 
[61] Thommessen B, Bautz-Holter E, Laake K. Predictors of outcome of rehabilitation of elderly stroke patients in a geriatric ward. Clinic 

Rehabilitation1999 Apr;13(2):123-8. 
[62] Norrving B. Long-term prognosis after lacunar infarction. Lancet Neurol 2003Apr;2(4):238-45. 
[63] Bahle J: Stroke prevention screening program. J VascNurs, 1998, 16: 35– 
[64] Teasell R: Stroke recovery and rehabilitation. Stroke, 2003, 34: 365–366. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.177 

                                                                                                                Volume 7 Issue V, May 2019- Available at www.ijraset.com 
     

 ©IJRASET: All Rights are Reserved 1114 

[65] Mercier L, Audet T, Hebert R, et al.: Impact of motor, cognitive, and perceptual disorders on ability to perform activities of daily living 
after stroke. Stroke, 2001, 32: 2602–2608 

[66] Allan LM, Rowan EN, Firbank MJ, Thomas AJ, Parry SW, Polvikoski TM, et al.Long term incidence of dementia, predictors of mortality and pathological 
diagnosis in older stroke survivors. Brain. 2011;134:3716–27. 

[67] Douiri A, Rudd AG, Wolfe CD. Prevalence of poststroke cognitive impairment: South London Stroke Register 1995–2010. Stroke. 2013;44:138–
45.  

[68] Park JH, Kim BJ, Bae H-J, Lee J, Lee J, Han M-K, et al. Impact of post-stroke cognitive impairment with no dementia on health-related quality of life. 
J Stroke. 2013;15:49–56. 

[69] Taylor GH, Broomfield NM. Cognitive assessment and rehabilitation pathway for stroke (CARPS). Top 
Stroke Rehabil. 2013;20:270–82. 

[70] Bahar-Fuchs A, Clare L, Woods B. Cognitive training and cognitive rehabilitation for mild to moderate Alzheimer's disease and vascular 
dementia. Cochrane Database Syst Rev. 2013;6. 

[71] American Journal of Play | Vol. 1 No. 2 | ARTICLE: Play Therapy: Practice, Issues, and Trends 
[72] Abernethy B. Dual-task methodology and motor skills research: some applications and methodological constraints. J Hum Mov Stud 1988;14:101-32. 
[73] Plummer-D’Amato P, Altmann LJ, Saracino D, et al. : Interactions between cognitive tasks and gait after stroke: a dual task study. Gait Posture, 2008, 27: 

683–688[PMC free article] [PubMed] 
[74] Surinder Pal Singh Effect of Play Therapy on Functional Reach in Stroke CasesIndian Journalof Physiotherapy and Occupational Therapy. Oct.-

Dec., 2011, Vol.5, No.4 of Dual-Task Training on Balance and Cognition in Patients With Subacute Post-StrokeOriginal ArticleAnn Rehabil
 Med 2015;39(1):81-90pISSN: 2234-0645 • eISSN: 2234-0653 

[75] GyeYeop Kim, PhD, DVM1), Mi Ran Han, MSc, PT2), Hong Gyun Lee, PhD, PT1) Effect of Dual-task Rehabilitative Training on Cognitive and 
Motor Function of Stroke Patients.Journal of Physiotherapy Science 26: 1–6, 2014 

[76] Goethals I1, Audenaert K, Jacobs F, Lannoo E, Van     de     Wiele     C, Ham     H, Otte     A, Oostra K, Dierckx      R.Cognitive neuroactivation using 
SPECT and the Stroop Colored Word Test in patients with diffuse brain injury.PubmedJ Neurotrauma. 2004 Aug;21(8):1059-69. 

[77] Mercier     L1, Audet     T, Hébert     R, Rochette A, Dubois MF. Impact of motor, cognitive, and perceptual disorders on ability to perform activities of 
daily living after stroke. 2001 Nov;32(11):2602-8. 

[78] Ozdemir F1, Birtane M, Tabatabaei R, Kokino S, Ekuklu     G     Comparing stroke rehabilitation outcomes between acute inpatient and 
nonintense home settings. Pubmed.Arch Phys Med Rehabil. 2001 Oct;82(10):1375-9. 

[79] Aho K, Harmsen P, Hatano S, Marquardsen J, Smi rnov VE, Strasser TCerebrovascular disease in the community: results of a WHO 
collaborative study.Bull World Health Organ. 1980;58:113–13 

[80] Hall CD1, Echt KV, Wolf SL, Rogers WA Cognitive and motor mechanisms underlying older adults' ability to divide attention while 
walking.Jul;91(7):1039-50.doi:10.2522/ptj.20100114. Epub 2011 Apr 28. 

[81] American Journal of Play | Vol. 1 No. 2 
[82] Silsupadol P, Siu KC, Shumway-Cook A, et al. : Training of balance under single and dual-task conditions in older adults with balance impairment. 

PhysTher, 2006, 86: 269–28 
[83] Jun Hwan Choi, MD, Bo Ryun Kim, MD, PhD, Eun Young Han, MD, Sun Mi Kim, MD.The Effect 

 



 


