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Original Article

Assessment of cognitive-behavioral symptoms and 
functional status among stroke survivors
Chandel M, Shashi, Yashomati, Hemlata, Manju Dhandapani*, Manisha Nagi, Sandhya Ghai, Dheeraj 
Khurana, L Gopichandran, Sivashanmugam Dhandapani

Email: manjuseban@gmail.com

Abstract
Background: Stroke is one of  the complex causes of  death and disability. Stroke survivors often experience cognitive-
behavioral and functional changes. Aim: The present study aims to assess the cognitive-behavioral symptoms and 
functional status among stroke survivors. Methods: A descriptive study was done in Neurology and Neurosurgery Out 
Patient Department of  a tertiary care hospital in India. Consecutive 55 adult stroke survivors who were conscious and 
accompanied by the caregivers were included in the study. Standardized tools such as mini-mental status examination 
(MMSE), Neuropsychiatric Inventory Questionnaire (NIP-Q), and Barthel index were used to assess the cognitive, 
behavioral symptom, and functional status of  the patients. Results: Among 55 stroke survivors, 75% of  survivors 
had normal cognition, 20% had a mild cognitive deficit, and 5% had a moderate cognitive deficit. Anxiety was present 
in 65.5%, apathy in 58.2%, and irritability in 54.5% of  the patients. On the assessment of  functional status, 40% of  
the survivors were independent, 23.6% had a moderate dependency, 18.2% had a slight dependency, and 18.2% had 
a severe dependency. Conclusion: Most of  the survivors had various levels of  deficits in cognitive, behavioral, and 
functional status. Common behavioral symptoms seen in patients of  stroke included anxiety, apathy, and irritability. 
Nurses being part of  the stroke team must carry out a comprehensive assessment of  the cognitive, behavioral and 
functional status of  the patients with stroke during follow up visits using brief, simple and valid tools. Appropriate and 
timely assessment is required to streamline the rehabilitation requirement and predict the outcome.

Key-words: Cognitive behavioral symptoms, Functional status, Stroke survivors 

2004). The annual incidence rate of  stroke in India 
varies from 100 to 300 per lakh population in urban 
and rural communities, respectively (Banerjee & Das, 
2006). Roughly 15% to 30% of  patients who have 
had stroke of  stroke live with a permanent disability, 
which adversely affects their quality of  life (Mohanty 
et al., 2018). After hospitalization, many patients have 
problems with cognition, behavior, and functional 
status (Zulkifly et al., 2016). Cognitive impairment is a 
spectrum of  intellectual deterioration happening in an 
individual due to wide variety of  reasons (Al-Qazzaz, 
Ali, Ahmad, Islam, & Mohamad, 2014), producing a 
progressive decline in cognitive ability over time (Xiong 
et al., 2014; Dhandapani, Gupta, Mohanty, Gupta, 
& Dhandapani, 2016). Similar to other neurological 
illnesses, stroke survivors may also feel anxiety, anger, 
or depression (Dhandapani, Dhandapani, Agarwal, & 
Mahapatra 2016; Dhandapani, Gupta, Mohanty, Gupta, 

Introduction
Stroke is the most common cause of  complex and 
severe disability, not only in developing countries like 
India but worldwide (Adamson, Beswick, & Ebrahim, 
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& Dhandapani, 2017). Disabilities due to motor 
deficits, which limit an individual’s capacity to perform 
activities of  daily living (ADL), differ in developed and 
developing countries (Ferri et al., 2011; Bonner et al., 
2016). While more than 70% of  the stroke survivors in 
India live with some kind of  disability, only 20 to 50% 
of  the survivors have a disability in developed countries 
(Ferri et al., 2011). So, the assessment of  cognitive-
behavioral and functional status is an essential aspect 
of  treatment that predicts the outcome.

The motor deficits, such as hemiparesis, aphasia, and 
dysphagia, along with its associated complications 
persisting after a stroke, leads to functional challenges 
in patients living with stroke. Limited movement of  
the patient also can lead to various complications 
such as contractures, shoulder pain, pressure sore, etc. 
(Tatemichi et al., 1994). The patients with stroke may 
become caregiver dependent due to such disabilities. 
Most of  the caregivers of  stroke survivors face a 
certain degree of  burden due to higher severity of  the 
stroke, degree of  disability, depression, poor quality of  
life of  the patient, loss of  employment, and financial 
constraints (Isaac, Stewart, & Krishnamoorthy, 
2011; Bhattacharjee, Vairale, Gawali, & Dalal, 2012; 
Sreedharan, Unnikrishnan, Amal, Shibi, Sarma, & Sylaja, 
2013). The associated cognitive and neuropsychological 
changes, sensory or autonomic disturbances, and 
reduced utilization of  rehabilitation add to the 
existing physical disability and lead to poor functional 
outcomes.  Permanent disabilities adversely affect the 
stroke survivor’s functional outcome and quality of  life 
(Bhattacharjee et al., 2012; Sreedharan et al., 2013). So, 
the identification of  these problems is necessary to aid 
in a suitable intervention. Assessment of  cognitive-
behavioral and functional status is an essential aspect 
of  designing rehabilitation treatment that predicts the 
outcome. The present study was conducted to assess 
cognitive-behavioral symptoms and functional status 
among stroke survivors.

Materials and Methods
Research design: A cross-sectional study was 
conducted to assess the cognitive and behavioral 
deficits and functional status of  the stroke survivors 
visiting the Neurology OPD after discharge from the 
hospital.

Study Setting: We conducted the study in the 
Neurology OPD, which is a tertiary care center in 
North India, where the state-of-the-art facilities are 
practiced for the care of  patients with stroke and other 
neurological illnesses.  We have a stroke team where 
stroke nurses play an active role in patient management 
from the entry point of  the hospital until homecare. 
The stroke nurses are on duty round the clock. They 
also facilitate the transition of  care from hospital to 
home while the patient is getting discharged. Stroke 
survivors are telephonically followed up after discharge 
while the patients continue to visit for the regular 
follow up.

Sampling Technique and Sample Size: A total 
enumeration with a consecutive sampling technique 
was used to enroll the patients from Neurology OPD. 
The sample size was not calculated due to the short 
duration of  the study. We enrolled consecutively, 55 
stroke survivors who visited the Neurology OPD for 
the follow-up. The duration of  data collection was four 
months.

Inclusion Criteria: All adult stroke survivors who 
were conscious (GCS: E4V5M6), able to speak and 
had consented to participate in the study, were enrolled 
from neurology OPD. 

Exclusion Criteria: Patients who had a stroke within 
the previous six months were excluded from the study. 

Ethical Considerations: Ethical clearance for 
conducting the study was obtained from the Institute 
Ethics Committee. The purpose of  the study was 
explained to the patients who visited OPD, and written 
consent was obtained. A patient information sheet was 
provided to the patients with information about the 
study and required contact details. 

Tools: Appropriate standardized, reliable, and valid 
tools were selected based on the objectives of  the study. 
Tools used for the study were the Mini-Mental Status 
Examination (MMSE) to assess cognitive assessment, 
Neuropsychiatric Inventory Questionnaire (NPI-Q) to 
assess behavioral symptoms and The Barthel Index to 
assess functional status.

Neuropsychiatric Inventory Questionnaire: It is 
a standardized tool that has been used to assess 
neuropsychiatric symptomatology in clinical practice 
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settings, including patients with neurological diseases. 
Neuropsychiatric behavioral changes in the patients 
of  the intracranial tumor were assessed using NPI-Q. 
NPI-Q assesses the 12 behavioral disturbances in 
patients such as delusions, hallucinations, dysphoria, 
anxiety, agitation/aggression, euphoria, disinhibition, 
irritability/lability, apathy, motor activity, sleep 
disturbance and appetite disorder. The NPI-Q has 
been found to be reliable in cross-cultural studies. Its 
use is reported in the Indian setting (Dhandapani et 
al., 2017).  NPI-Q has high reliability, sensitivity and 
validity. Internal consistency of  the NPI-Q is good 
(Cronbach’s α=0.756), and the test-retest reliability of  
the NPI-Q is excellent (r=0.99). The administration 
time required for NPI-Q is six minutes. This tool is 
freely available in the open domain for noncommercial 
research studies (Cummings, Mega, Gray, Rosenberg-
Thompson, Carusi, & Gornbein, 1994; Wong et al. 
2014).  

Barthel Index: This is developed by D W Barthel in 
1965 to identify the patient’s self-care abilities in 10 
areas. The individual is scored on the independence of  
performance in several areas.  The areas assessed are 
feeding, bathing, grooming, dressing, bowel control, 
bladder control, toileting, chair transfer, ambulation, 
and stair climbing. Based on the amount of  assistance 
required to complete each activity, each item is rated. 
Total scores range from 0 (complete dependence) 
to 100 (complete independence). A score of  0-20 
indicates total dependency, 21-60 indicates severe 
dependency, 61-90 indicates moderate dependency, and 
91-99 indicates slight dependency, and 100 indicates 
independence. Inter-rater reliability was r=0.849 
(p<.001) (Hocking, Williams, Broad, & Baskett, 1999; 
Rollnik, 2011).

Mini-Mental Status Examination: The areas assessed 
are person’s attention, concentration, orientation to time 
and place, long-term and short-term memory, language 
ability, constructional praxis, abstract thinking, and 
list-generating fluency. This is used to screen for the 
cognitive loss and for the bedside cognitive assessment, 
it has a score ranging from zero to 30. A score of  24-
30 means no cognitive impairment; 18-23 means mild 
cognitive impairment, and 0-17 means severe cognitive 
impairment. Test-retest reliability of  the MMSE r > 
0.80. The MMSE also correlates with other battery 

of  neuropsychological and cognitive assessments. The 
sensitivity of  MMSE is 44% and specificity is 79% 
(Folstein, Robins, & Helzer, 1983; Crum, Anthony, 
Bassett, & Folstein, 1993). 

Permission to Use the Tool: All three standardized 
tools were available in the public domain with the 
permission to use for academic research.

Data Collection Procedure: Patients who met 
the inclusion criteria and consented for the study 
were enrolled. Consent was taken after explaining 
the objectives of  the study. The cognitive status of  
the patients was assessed using Mini-Mental Status 
Examination (MMSE); Neuropsychiatric Inventory 
Questionnaire (NPI-Q) was used to assess the 
behavioral symptoms and functional status was 
assessed using the Barthel Index. Data were entered 
into an Excel spreadsheet, cleaned, and prepared for 
analysis. The analysis was done using SPSS 18. 

Results
The results of  the study are described as per the 
objectives. Socio-demographic variables of  the patients 
enrolled in the study are shown in Table 1.

Table 1:
Socio-demographic Profile of the Patients

(N=55)

Variable Frequency(f) Percentage(%)
Age (in 
years) Mean± SD, 

≤40 13 23.852.3±13
 41-60 25 45.4

>60 17 30.8

Gender

39 70.9Male

Female 16 29.1

Habitat

33 60.0Rural

Urban 16  29.1
  Suburban       6   10.9

Education
Illiterate & just literate 13 23.7

Primary 7 12.7

High school & Secondary 28 50.9

Graduation & above 7 12.7
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Occupation

Professionals 11 20.0

Skilled worker 14 25.5
Unskilled worker/
unemployed 30 54.5

  Marital status

Single 6 10.9

Married   46               83.6

Divorced    1                1.8

Widow/    2               3.6
Per-capita income (in 
rupees) 
<500    2                3.6

500-5,000   43             78.2
5,000-10,000   8             14.6
>10,000   2             3.6

The maximum number of  patients (45.4%) belonged 
to the age group of  41-60 years with a mean age of  the 
study participants being 52.3+13 years. The majority 
of  the patients were males (70.9%), married (83.6%), 
and were rural residents (60.0%). The mean monthly 
per-capita income was Rs. 3595.4+3049.5 (Table 1).

Table 2: 
Clinical Profile of the Patients 			 

N=55

Variables Frequency Percentage

Diagnosis
Subarachnoid 
hemorrhage 8 14.5
Intracranial 
hemorrhage 7 12.7
Thrombotic CVA 36 65.4
Thromboembolic 
CVA 4 7.3

Duration 
since the 
onset of  
stroke 6 months- 1 year 25 45.4

> 1 year 30 54.6
Place of  
onset Home 45 81.8

Workplace 4 7.3
Market 5 9.1
Others 1 1.8

Position at 
onset Squatting 7 12.7

Lying 19 34.5
Standing 18 32.7
Sitting 11 20.0

Variables Frequency Percentage
Activity 
during 
onset Sleeping 14 25.4

Just awaken 10 18.2
After toileting 3 5.4
Working 28 51.0

Majority of  the patients had suffered from ischemic 
stroke (72%), out of  which 65% suffered from the 
thrombotic event, 28% of  patients with hemorrhagic 
stroke, an almost equal proportion of  the patients 
had subarachnoid hemorrhage(15%) and intracranial 
hemorrhage (13%). More than half  of  the patients had 
been suffering from stroke for more than a year.

Stroke events occurred at home in the majority of  the 
patients (81.8%). On assessing the position during the 
stroke onset, 34.5% developed stroke while lying, and 
32.7% while standing. On assessing the activity during 
which stroke occurred, half  of  the patients developed 
stroke while performing work, and one-fourth of  the 
patients developed stroke while sleeping. 

Figure 1: Cognitive status of the stroke survivors based on MMSE

As shown in Figure 1, the mean MMSE score of  the 
patients was 26.3±4.17 out of  30, with a range of  15-
30 (maximum possible score is 30). Out of  50 patients, 
75% of  survivors had normal cognition, 20% had mild 
cognitive impairment, and 5% had moderate cognitive 
impairment.

Figure 2: Behavioral symptoms of stroke survivors based on the 
neuropsychiatric inventory



Chandel M, et al.,: Cognitive-Behavioral and Functional Status among Stroke Survivors

48 Manipal Journal of Nursing and Health Sciences | July 2020 | Volume 6 | Issue 2

Behavioral symptoms based on neuropsychiatric 
inventory elucidates that 65.5% of  the patients had 
anxiety, followed by apathy in 58.2%, irritability in 
54.5%, elation in 36.4%, and depression/dysphonic 
in 34.5% of  the patients. Other neuropsychiatric 
symptoms reported were sleep disturbance, agitation, 
motor disturbance, appetite, delusion, and hallucination 
(Figure 2).

Functional status based on Barthel Index elucidates that 
among 55 survivors, 40% survivors were independent, 
whereas 18.2% had a slight dependency, 23.6% had a 
moderate dependency, and again, 18.2% had a severe 
dependency. The mean Barthel Index score was 
84±21.43 out of  100 (maximum possible score) with a 
range of  25-100 (Figure 3).

Figure 3: Functional Status of Stroke Survivors Based on Barthel 
Index

Discussion

The cognitive, behavioral, and functional status of  the 
stroke survivors were assessed in the present study. 
Similar to existing evidence, most of  the patients were 
male and of  the age of  more than 40 years. Permanent 
disability, dependency, and mortality are high among 
patients suffering from a stroke not only in developing 
countries but also in developed countries with 
advanced health care infrastructure (Özdemir, Birtane, 
Tabatabaei, Ekuklu, & Kokino, 2001). 

Post-stroke cognitive deficits often occur in patients of  
stroke and are often ignored by healthcare providers. 
In the current study, the result showed that among 
55 stroke survivors, cognitive impairment was found 
among one-fourth of  the patients. The occurrence 
of  post-stroke cognitive impairment ranged from 
20% to 80%. The prevalence may vary among 

different countries, maybe due to the varying level of  
importance given to post-stroke cognitive assessment 
in different healthcare setups (Sun, Tan, & Yu, 2014; 
Gbiri, Akinpleu, Ogunniyi, Akinwuntan, & Van Staden, 
2015). In patients of  subarachnoid hemorrhage, 
diminishing recent memory,  remote memory, and 
phonemic fluency were reported (Patel, Coshall, Rudd, 
& Wolfe, 2002; Rist et al., 2013). Patients with cognitive 
deficits may not have good understanding and hence 
adherence to the various modalities of  rehabilitation. 
It was reported that 38% of  the patients with cognitive 
deficits have a comparatively poor outcome at three 
months (Mahak et al., 2018). 

In day to day practice, identifying behavioral symptoms 
after stroke is often ignored. The identification of  
neuropsychological symptoms such as depression, 
anxiety, apathy, etc. can be complex due to the overlap 
between the symptoms of  stroke and the behavioral 
symptoms and also due to cognitive and communication 
deficits. We must choose appropriate techniques and 
tools to identify behavioral symptoms in these patients, 
especially from the patients who have cognitive and 
communication deficits.

In the current study, behavior symptoms were assessed 
by the Neuropsychiatric Inventory in which most 
common behavior problems were anxiety (65.5%), 
apathy (58.2%), irritability (54.5%), euphoria (36.4%), 
depression/dysphoria (34.5%), sleep/night time 
behavior disturbance (29.1%), agitation/aggression 
(23.6%), motor disturbances (16.4%), delusion and 
hallucination (3.6%).

A study conducted in Italy on neuropsychiatric 
symptoms in stroke survivors reported that the most 
common behavioral symptoms were depression 
(61%), irritability (33%), eating disturbances (33%), 
agitation (28%), apathy (27%) and anxiety (23%) 
(Go et al., 2014). These findings were in line with the 
findings of  the present study. Apathy, a state of  lack 
of  emotion or interest, may be present in isolation or 
may co-exist with depression (Go et al., 2014) and is 
reported in approximately 30% of  the stroke survivors 
(Kneebone & Lincoln, 2012). Anxiety and irritability 
also are very common and can burden the caregivers 
equally (Åström, 1996; Angelelli et al., 2004). Many of  
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the behavioral symptoms are often overlooked during 
hospitalization; hence it is necessary to identify these 
symptoms during follow up. 

Disability following a stroke leads to deterioration in 
the quality of  life and the burden on caregivers. In a 
study by Rosamond et al., (1999), 15% to 30% of  stroke 
survivors were reported to have permanent disability 
despite medical and surgical treatment for stroke. Many 
factors, such as age and associated co-morbidities, 
increase the proportion of  patients with permanent 
disabilities (Go et al., 2014). Accurate assessment and 
identification of  physical and functional deficits are 
mandatory to aid the best rehabilitation treatment in 
patients of  stroke. In the present study, independent 
stroke survivors were 40%, slightly dependent 18%, 
moderate dependent 24% and fully dependent were 
18%. Eriksson et al., (2008) reported in his study that 
73.1% of  the stroke survivors are dependent in the early 
post-stroke phase and are involved in the acute stage 
of  rehabilitation and depended on caregivers for their 
activities of  daily living (Eriksson, Norrving, Terént, & 
Stegmayr, 2008). Similarly, the present study also found 
that most of  the stroke survivors continue to live with 
disabilities as they are having associated hemiparesis 
(63.6%) and difficulty in performing activities of  daily 
living (52.7%). 

Various factors determine the neurological outcome of  
patients with stroke (Xiong et al., 2014; Dhandapani, 
et al. 2015; Dhandapani, Kapoor, Gaudihalli, 
Dhandapani, Mukherjee, & Gupta, 2015; Kapoor 
et al. 2018; Aggarwal et al. 2018). The present study 
has identified various behavioral symptoms present 
in stroke survivors. Behavioral symptoms such as 
depression, agitation, irritability, anxiety etc. can result 
in poor therapeutic compliance among the patients 
and hence can influence the outcome of  patients. 
Behavioral symptoms are reported to be one of  the 
important factors that contributed to the burden 
among caregivers of  patients with other neurological 
illnesses (Dhandapani et al. 2015). Considering the high 
prevalence, cognitive-behavioral and functional deficit 
assessment must be given due priority while monitoring 
the health status and quality of  life of  stroke survivors.

Along with physical rehabilitation, cognitive-behavioral 
therapy as well as brief  counseling sessions, may benefit 
the survivors suffering from various cognitive and 
behavioral symptoms. Rehabilitation outcomes could 
be better predicted if  we incorporate the cognitive and 
behavioral deficits along with the functional deficits. 
Nurses have an important role in identifying these 
deficits using appropriate tools and guiding the patients 
to appropriate rehabilitation facilities (Mahak et al., 
2018). The tools used in the present study are simple as 
well as brief  and can be used by nurses during the follow 
up of  the patients. Timely assessment of  the cognitive 
and behavioral changes along with the functional 
status, aids in choosing appropriate individualized 
rehabilitation services for the patients. Nurses 
should take a lead role in the assessment, especially 
in constrained settings where neuropsychologists 
are available, but limited in number. Brief  nurse-led 
counseling can be provided to patients with behavioral 
symptoms (Dhandapani, 2016; Thakur, Dhandapani, 
Ghai, Mohanty, & Dhandapani, 2019). Studies on the 
effectiveness of  various interventions on alleviating the 
cognitive psychological symptoms can be conducted to 
create evidence-based interventions for improving the 
outcome of  the patients living with stroke.

Conclusion
Most of  the survivors in the present study had various 
levels of  deficits in cognitive, behavioral, and functional 
status. Common behavioral symptoms seen in patients 
of  stroke included anxiety, apathy, and irritability. 
Nurses must be a part of  the stroke team and must 
perform cognitive, behavioral, and functional status of  
the patients with stroke during their follow up using 
brief, simple, and valid tools. Appropriate and timely 
assessment should be in practice for patients of  the 
stroke to streamline the rehabilitation requirement and 
predict the outcome.

Sources of  support: None
Conflict of  interest: None declared
Source of  support in the form of  grants: None

References
Al-Qazzaz, N. K., Ali, S. H., Ahmad, S. A., Islam, S., 

& Mohamad, K. (2014). Cognitive impairment and 



Chandel M, et al.,: Cognitive-Behavioral and Functional Status among Stroke Survivors

50 Manipal Journal of Nursing and Health Sciences | July 2020 | Volume 6 | Issue 2

memory dysfunction after a stroke diagnosis: a 
post-stroke memory assessment. Neuropsychiatric 
disease and treatment, 10, 1677–1691. https://doi.
org/10.2147/NDT.S67184

Adamson, J., Beswick, A., & Ebrahim, S. (2004). Is 
stroke the most common cause of  disability? 
Journal of  stroke and cerebrovascular diseases: 
the official journal of  National Stroke Association, 
13(4), 171–177. https://doi.org/10.1016/j.
jstrokecerebrovasdis.2004.06.003

Angelelli, P., Paolucci, S., Bivona, U., Piccardi, L., Ciurli, 
P., Cantagallo, A., Antonucci, G., Fasotti, L., Di 
Santantonio, A., Grasso, M. G., & Pizzamiglio, 
L. (2004). Development of  neuropsychiatric 
symptoms in poststroke patients: a cross-
sectional study. Acta psychiatrica Scandinavica, 
110(1), 55–63. https://doi.org/10.1111/j.1600-
0447.2004.00297.x

Aggarwal, A., Dhandapani, S., Praneeth, K., Sodhi, H., 
Pal, S. S., Gaudihalli, S., Khandelwal, N., Mukherjee, 
K. K., Tewari, M. K., Gupta, S. K., & Mathuriya, 
S. N. (2018). Comparative evaluation of  H&H and 
WFNS grading scales with modified H&H (sans 
systemic disease): A study on 1000 patients with 
subarachnoid hemorrhage. Neurosurgical review, 
41(1), 241–247. https://doi.org/10.1007/s10143-
017-0843-y

Aström M. (1996). Generalized anxiety disorder in 
stroke patients. A 3-year longitudinal study. Stroke, 
27(2), 270–275. https://doi.org/10.1161/01.
str.27.2.270

Banerjee TK, Das SK (2016). Fifty years of  stroke 
researches in India. Ann Indian Acad Neurol 19:1-
8

Bhattacharjee, M., Vairale, J., Gawali, K., & Dalal, P. 
M. (2012). Factors affecting burden on caregivers 
of  stroke survivors: Population-based study in 
Mumbai (India). Annals of  Indian Academy 
of  Neurology, 15(2), 113–119. https://doi.
org/10.4103/0972-2327.94994

Bonner, B., Pillai, R., Sarma, P. S., Lipska, K. J., Pandian, 
J., & Sylaja, P. N. (2016). Factors predictive of  
return to work after stroke in patients with mild-
moderate disability in India. European journal 
of  neurology, 23(3), 548–553. https://doi.
org/10.1111/ene.12887

Crum, R. M., Anthony, J. C., Bassett, S. S., & Folstein, 
M. F. (1993). Population-based norms for the Mini-
Mental State Examination by age and educational 
level. Jama, 269(18), 2386-2391.

Cummings, J. L., Mega, M., Gray, K., Rosenberg-
Thompson, S., Carusi, D. A., & Gornbein, J. (1994). 
The Neuropsychiatric Inventory: comprehensive 
assessment of  psychopathology in dementia. 
Neurology, 44(12), 2308-2308.

Dhandapani, S., Aggarwal, A., Srinivasan, A., Meena, R., 
Gaudihalli, S., Singh, H., ... & Gupta, S. K. (2015). 
Serum lipid profile spectrum and delayed cerebral 
ischemia following subarachnoid hemorrhage: Is 
there a relation? Surgical neurology international, 
6(Suppl 21), S543. 

Dhandapani S, Kapoor A, Gaudihalli S, Dhandapani 
M, Mukherjee KK, Gupta SK (2015). Study 
of  trends in anthropometric nutritional indices 
and the impact of  adiposity among patients of  
subarachnoid hemorrhage. Neurology India. 
63(4):531.

Dhandapani M, Dhandapani S, Agarwal M, Mahapatra 
AK (2016). Pain perception following different 
neurosurgical procedures: a quantitative prospective 
study. Contemporary nurse. 28;52(4):477-85.

Dhandapani, M., & Dhandapani, S. (2016). Role 
of  stroke nurse in hospital, rural settings and 
telestroke. International journal of  stroke. 11 
(3),12-12

Dhandapani, M., Gupta, S., Mohanty, M., Gupta, S. 
K., & Dhandapani, S. (2016). Trends in cognitive 
dysfunction following surgery for intracranial 
tumors. Surgical neurology international, 7(Suppl 
7), S190. 

Dhandapani, M., Gupta, S., Mohanty, M., Gupta, S. K., 
& Dhandapani, S. (2017). Prevalence and trends in 
the neuropsychological burden of  patients having 
intracranial tumors with respect to neurosurgical 
intervention. Annals of  neurosciences, 24(2), 105-
110. 

Eriksson, M., Norrving, B., Terént, A., & Stegmayr, 
B. (2008). Functional outcome 3    months after 
stroke predicts long-term survival. Cerebrovascu-
lar Diseases, 25(5), 423-429.



Chandel M, et al.,: Cognitive-Behavioral and Functional Status among Stroke Survivors

Manipal Journal of Nursing and Health Sciences | July 2020 | Volume 6 | Issue 2 51

Ferri, C. P., Schoenborn, C., Kalra, L., Acosta, D., 
Guerra, M., Huang, Y., ... & Williams, J. D. (2011). 
Prevalence of  stroke and related burden among 
older people living in Latin America, India 
and China.  Journal of  Neurology, Neurosurgery & 
Psychiatry, 82(10), 1074-1082.

Folstein, M. F., Robins, L. N., & Helzer, J. E. (1983). 
The mini-mental state examination. Archives of  
general psychiatry, 40(7), 812-812.

Gbiri, C. A., Akinpleu, A. O., Ogunniyi, A., 
Akinwuntan, A. E., & Van Staden, C. W. (2015). 
Clinical predictors of  functional recovery at six 
month post-stroke. Asian Journal of  Medical 
Sciences, 6(1), 49-54.

Go, A. S., Mozaffarian, D., Roger, V. L., Benjamin, E. 
J., Berry, J. D., Blaha, M. J., ... & Fullerton, H. J. 
(2014). Executive summary: heart disease and 
stroke statistics—2014 update: a report from the 
American Heart Association. Circulation, 129(3), 
399-410. 

Hocking, C., Williams, M., Broad, J., & Baskett, J. 
(1999). Sensitivity of  Shah, Vanclay and Cooper’s 
modified Barthel index. Clinical rehabilitation, 13(2), 
141-147.

Isaac, V., Stewart, R., & Krishnamoorthy, E. S. (2011). 
Caregiver burden and quality of  life of  older 
persons with stroke: A community hospital study 
in South India. Journal of  Applied Gerontology, 30(5), 
643-654. 

Kapoor A, Dhandapani S, Gaudihalli S, Dhandapani 
M, Singh H, Mukherjee KK (2018). Serum albumin 
level in spontaneous subarachnoid haemorrhage: 
More than a mere nutritional marker!. British 
journal of  neurosurgery. ;32(1), 47-52.

Kneebone, I. I., & Lincoln, N. B. (2012). Psychological 
problems after stroke and their management: state 
of  knowledge. Neuroscience & Medicine, 3(1), 83-
89. 

Mahak, C., Manisha, N., Sandhya, G., Dheeraj, K., 
Dhandapani, M., & Dhandapani, S. S. (2018). 
Assessment of  utilization of  rehabilitation services 
among stroke survivors. Journal of  neurosciences 
in rural practice, 9(04), 461-467.

Mohanty, M., Dhandapani, S., Gupta, S. K., Shahid, 
A. H., Patra, D. P., Sharma, A., & Mathuriya, S. 

N. (2018). Cognitive impairments after clipping 
of  ruptured anterior circulation aneurysms. World 
neurosurgery, 117, e430-e437.

Özdemir, F., Birtane, M., Tabatabaei, R., Ekuklu, G., 
& Kokino, S. (2001). Cognitive evaluation and 
functional outcome after stroke. American journal 
of  physical medicine & rehabilitation, 80(6), 410-
415. 

Patel, M. D., Coshall, C., Rudd, A. G., & Wolfe, C. D. 
(2002). Cognitive impairment after stroke: clinical 
determinants and its associations with long-
term stroke outcomes. Journal of  the American 
Geriatrics Society, 50(4), 700-706. 

Rist, P. M., Chalmers, J., Arima, H., Anderson, C., 
MacMahon, S., Woodward, M., ... & Tzourio, C. 
(2013). Baseline cognitive function, recurrent 
stroke, and risk of  dementia in patients with stroke. 
Stroke, 44(7), 1790-1795.

Rollnik, J. D. (2011). The early rehabilitation Barthel 
index (ERBI). Die Rehabilitation, 50(06), 408-411.

Rosamond, W. D., Folsom, A. R., Chambless, L. E., 
Wang, C. H., McGovern, P. G., Howard, G., Copper, 
L. S., & Shahar, E. (1999). Stroke incidence and 
survival among middle-aged adults: 9-year follow-
up of  the Atherosclerosis Risk in Communities 
(ARIC) cohort. Stroke, 30(4), 736–743. https://
doi.org/10.1161/01.str.30.4.736

Sreedharan, S. E., Unnikrishnan, J. P., Amal, M. G., 
Shibi, B. S., Sarma, S., & Sylaja, P. N. (2013). 
Employment status, social function decline 
and caregiver burden among stroke survivors. 
A South Indian study.  Journal of  the Neurological 
Sciences, 332(1-2), 97-101.

Sun, J. H., Tan, L., & Yu, J. T. (2014). Post-stroke 
cognitive impairment: epidemiology, mechanisms 
and management. Annals of  translational medicine, 
2(8).

Tatemichi, T. K., Desmond, D. W., Stern, Y., Paik, 
M., Sano, M., & Bagiella, E. (1994). Cognitive 
impairment after stroke: frequency, patterns, and 
relationship to functional abilities. Journal of  
Neurology, Neurosurgery & Psychiatry, 57(2), 202-
207. 

Thakur, D., Dhandapani, M., Ghai, S., Mohanty, M., 
& Dhandapani, S. (2019). Intracranial Tumors: 



Chandel M, et al.,: Cognitive-Behavioral and Functional Status among Stroke Survivors

52 Manipal Journal of Nursing and Health Sciences | July 2020 | Volume 6 | Issue 2

A Nurse-Led Intervention for Educating and 
Supporting Patients and Their Caregivers. Clinical 
journal of  oncology nursing, 23(3), 315-323.

Wong, A., Cheng, S. T., Lo, E. S., Kwan, P. W., Law, 
L. S., Chan, A. Y., ... & Mok, V. (2014). Validity 
and reliability of  the neuropsychiatric inventory 
questionnaire version in patients with stroke 
or transient ischemic attack having cognitive 
impairment. Journal of  geriatric psychiatry and 
neurology, 27(4), 247-252.

Xiong, A., Cavalieri, M., Schmidt, R., Chu, W. W., 
Liu, X., ... & Mok, V. (2014). Prestroke statins, 
progression of  white matter hyperintensities, and 
cognitive decline in stroke patients with confluent 
white matter hyperintensities. Neurotherapeutics, 
11(3), 606-611.

Zulkifly, M., Faizal, M., Ghazali, S. E., Che Din, N., 
Singh, D. K. A., & Subramaniam, P. (2016). A 
review of  risk factors for cognitive impairment 
in stroke survivors. The scientific world journal. 
https://doi.org/10.1155/2016/3456943


	Assessment of cognitive-behavioral symptoms and functional status among stroke survivors
	Recommended Citation

	tmp.1630722963.pdf.gL7gk

