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 Abstract 

This study examined the effectiveness of cognitive rehabilitation exercises in 
improving general cognitive functioning among stroke patients. A quasi-
experimental design was employed with a sample of 40 stroke patients recruited 
from government and private hospitals in Lahore. Participants were randomly 
assigned to an experimental group (n=20) and a control group (n=20). Cognitive 
functioning was assessed using the Mini-Mental Status Examination (MMSE) at 
both pre- and post-intervention stages. The experimental group received targeted 
cognitive rehabilitation exercises aimed at enhancing cognitive abilities, while the 
control group received no such intervention. Paired sample t-test analysis revealed 
significant improvements in cognitive functioning within the experimental group, 
whereas no notable change was observed in the control group. These findings 
highlight the potential of culturally relevant, evidence-based cognitive 
rehabilitation approaches in supporting stroke recovery, with implications for 
clinical practice, caregivers, and rehabilitation programs. 
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INTRODUCTION
Brain vascular diseases are among the most prevalent 
neurological conditions. Among the vascular 
illnesses of the brain, stroke is a very significant 
condition. It frequently affects the brainstem, 
parietal and frontal lobes, which can be thought of as 
impairments in language, memory, and 
concentration (Yoo et al., 2015). Neurological 
disorders are often associated with neurocognitive 
deficits (e.g., Fatima, 2019a,b). Stroke, as a 
neurological condition, damages the blood vessels in 
the brain, which reduces the effectiveness of synaptic 
connections in the brain's neurological system 
impacting the neurocognitive functions such as 
concentration, visual spatial skills, speaking, 
reasoning, and executive functions like problem 
solving (Yoo et al., 2015). Among adults, stroke is 
one of the main causes of lasting acquired disability 
(Ma et al., 2014). Stroke incidence has risen by 24% 
for people over 50 and 13% for people over 60 years 
in the past ten years, even though strokes are most 

common people in 70 and older (Renton et al., 
2017). After a stroke, individuals usually enroll in 
rehabilitation programs for the treatment of a variety 
of cognitive, emotional, and physical impairments 
(Panel, 2006). Though 40% of stroke survivors 
report a loss in cognitive functions (particularly 
memory) following the incidence of stroke, there 
aren't many published studies that specifically target 
cognitive rehabilitation for such patients.  
Literature reports different types of strokes. Among 
these, transient Ischemic Stroke, warning indicators 
may occasionally appear, persist for a brief period of 
time, then disappear. Transient ischemic attacks are 
very brief occurrences that are frequently referred to 
as mini strokes (Sheet, 2016). Ischemic stroke, 
according to pathophysiology, occurs when blood 
flow to an area of the brain disturbs, causing some 
degree of irreparable neurological damage. The most 
prevalent category of stroke, an ischemic stroke 
occurs by a congested blood vessel in the brain or 
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neck (Wallace, 2016). A clot that forms inside a 
blood vessel in the brain or neck (called thrombosis); 
a lump that travels from an alternative area of the 
body, such the heart, to the brain (called an 
intercalation); or an acute contraction of an artery in 
or leading to the brain (called stenosis) can all be 
source of blockage.  Around 85% of stroke victims 
pass away from ischemic obstructions, through 
intracerebral hemorrhage considering for the left-
over fatalities. In the brain, ischemic occlusion is the 
consequence of thrombotic and embolic conditions 
(Musuka et al., 2015). Almost 10-15% of the strokes 
are hemorrhagic strokes, which consume a high 
death proportion. Blood vessels rupture in this 
disease as a consequence of inner injuries as well 
stress in the brain tissue. It affects the vascular system 
to develop toxicity, which leads to infarction 
(Flaherty et al., 2005).  
 
Prevalence of Stroke and the Current State of 
Healthcare in Pakistan 
In low- to middle-income countries, the total number 
of cases of stroke increased by 20% during the past 
ten years (Danaei et al., 2011). About one in four 
persons in Pakistan, a low- to middle-income 
country, suffers from hypertension, type II diabetes, 
or cardiovascular disease; due to these extremely 
common factors, Pakistanis are particularly 
vulnerable to stroke (Jafar et al., 2016). An estimated 
250 cases per 100,000 people is the annual 
incidence, which translates to 35,000 new cases 
annually (Khalid et al., 2016). The severe effects of 
stroke extend to social, physical, and psychological 
domains (Srivastava et al., 2010).  Two third of 
Pakistan's population cover their own medical costs 
out of pocket (Nishtar et al., 2013). The stroke 
caregiver is frequently a close relative as there are 
neither professional chronic home support services 
nor inpatient rehabilitation programs (Rathore et al., 
2013).  
Stroke presents major problems to individuals and 
healthcare systems worldwide as it is a primary 
reason of impairment and death. Stroke is one of the 
most common non-communicable illnesses that kill 
people in low- and middle-income nations like 
Pakistan (Dans et al., 2011). Due to a lack of 
neurology specialists, inadequately developed neuro-
rehabilitation services, and cultural norms that cause 

delays in seeking care for stroke-related 
consequences, these post-stroke problems are 
frequently poorly handled in Pakistan. As of 2020, 
there are only about 200 neurologists for every 200 
million people in the nation, and there are only 80 
qualified rehabilitation medicine doctors working all 
over the country. There are currently just ten 
specialized stroke centers in Pakistan, despite efforts 
by the Pakistan Stroke Society to enhance stroke 
services in the nation (Farooq et al., 2021). 
Furthermore, Pakistan's stroke fighters still have 
struggle getting access to quality rehabilitation 
treatments, despite enhancements in medical 
expertise and treatment techniques. Persons with 
stroke in the Pakistan face more problems as a 
consequence because of lack of access to health care 
and socioeconomic differences (Jafar et al., 2016).   
 
Cognitive Impairment after Stroke  
The term, cognitive impairment, defines an extensive 
variety of deficiencies in decision-making function, 
linguistic, memory, attention, as well as visuospatial 
abilities (Lees et al., 2014). Considering the 
significant implications of neurocognitive functions 
in wellbeing, quality of life, and other life outcomes 
(Fatima, Hassan et al., 2024; Fatima, Jamil et al., 
2019; Fatima, Mehmood et al., 2022; Meher et al., 
2024), it is important to develop cognitive 
rehabilitation programs focusing on improvement of 
cognitive functions in patients with stroke.  
Typically, after a stroke, cognitive damage can have a 
main share in predicting standard of life and lasting 
prognosis. Following a stroke, cognitive damage is 
related to higher rates of hospitalization, increased 
impairment, as well dependence on daily life tasks. 
Individual differences exist in the degree and nature 
of cognitive impairments; some may have moderate 
impairments, while others may experience more 
severe symptoms resembling dementia (Sachdev et 
al., 2006). 
Significant functional and cognitive impairment may 
result following a stroke. Memory, attention, 
executive functions, and social behavior impairment 
are the primary cognitive symptoms. The most 
prevalent cognitive symptoms following brain 
damage in the chronic phase were executive function 
impairment (75%), attention disorder (82%), and 
memory impairment 90%, according to national 
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epidemiological cohort research (Nakajima et al., 
2016). Unfortunately, post-stroke cognitive 
impairment can appear in a variety of ways. Along 
with demographic and socioeconomic factors, the 
mechanism of injury is one of several factors that 
determine the severity and scope of cognitive 
symptoms. Particularly prevalent, attention problem 
impairment is observed in 24–51% of individuals at 
the time of acute care discharge (Hyndman et al., 
2008). Beyond the acute phase of recovery, cognitive 
impairment may continue; for instance, 11–31% of 
people still have memory impairment a year after a 
stroke (Cappa et al., 2011). Moreover, these cognitive 
problems result in major functional limitations, 
including reduced ability to resume employment and 
daily functioning, and the requirement for 
additional support (Brown et al., 2011; Hart et al., 
2003). 
 
Neuroplasticity and Cognitive Rehabilitation for 
Stroke Patients 
Neuroplasticity, which is also recognized as neural 
plasticity or brain plasticity, is a method that includes 
changeable structure as well as functional 
modifications in the brain. It is described as the 
aptitude of the nervous system to modify its action in 
response to interior and the exterior stimuli by 
rearranging its functional and structural associations 
after the trauma like stroke and traumatic brain 
injury (Mateos-Aparicio & Rodríguez-Moreno, 2019). 
These alterations can be neutral (no change), 
pessimistic (may have pathological consequences), or 
beneficial (restoration for function following injury). 
These modifications happen throughout life and 
may become enhanced after an injury (Dancause et 
al., 2005). Modifications in the structure as well as 
functions of brain areas and networks, cellular and 
synaptic alterations, and behavioral changes like 
increased skill and adaptability are all examples of 
evidence of Neuro plastic changes (Murphy & 
Corbett, 2009; Pekna et al., 2012). 
Stroke has a major negative effect on stroke 
survivors' long-term functional independence and is 
the important reason for acquired impairment in 
addition to being second important reason of deaths 
among adults (Karatzetzou et al., 2022). During 
World War I, cognitive rehabilitation was 
introduced to help patients with brain impairments 

for their survival. Based on diagnosis and 
comprehension of brain and behavioral 
abnormalities, cognitive rehabilitation is a planned 
set of healing exercises designed to reeducate 
memory, attention, and decision-making processes, 
or generally the cognitive functions (Cicerone et al., 
2005). Cognitive rehabilitation treatments can be 
broadly divided into two categories: computerized 
rehabilitation and conventional (paper/pencil 
exercises). The cognitive rehabilitation strategies 
target improvement in patient's concentration and 
focus, visual processing, linguistic, recall, problem-
solving and reasoning skills, and decision-making 
function deficiencies.  
Among the interventions utilized in cognitive 
rehabilitation include conversation skills, computer-
assisted retraining programs, modeling, distributed 
practice, guided practice, flawless learning and direct 
teaching with suggestions, and the use of memory 
aids. Both one-on-one and small-group settings are 
possible for the interventions. Cognitive 
rehabilitation has grown in popularity since 1980s. 
However, research on the effectiveness of cognitive 
rehabilitation is lacking in Pakistan. To enhance the 
cognitive functioning of individuals with chronic 
brain injuries, numerous attempts have been made 
in advanced countries to develop training methods 
and underlying theoretical frameworks. Based on the 
evaluation and comprehension of the patients' 
cognitive impairment, cognitive rehabilitation is an 
organized therapy approach that is functionally 
oriented (Cicerone et al., 2000). Interventions for 
cognitive rehabilitation might be restorative, 
educational, or compensatory (Reinkensmeyer et al., 
2016). The goal of restorative therapies, which 
includes generalized cognitive impairment and 
domain-specific interventions, is to directly restore 
the compromised function of patients with post 
stroke cognitive damage. Adaptive interventions 
change the environment or the way activity is 
approached in order to maximize the ability to do 
important tasks. Thus, despite impairment, adaptive 
techniques encourage participation in important 
activities and life responsibilities (Cheeran et al., 
2009). Compensatory interventions aim to enhance 
patients’ ability to employ tools and aid to overcome 
their disabilities by adapting to their external 
environment. These techniques are coupled with 
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education-based therapies to help patients and their 
loved ones gain a better awareness of post stroke 
cognitive impairment. Pharmacological and non-
pharmacological therapies are included in 
generalized cognitive rehabilitation (El Husseini et 
al., 2023). Pashang et al. (2021), using a quasi-
experimental with a pre-post intervention and follow-
up design found that cognitive rehabilitation 
program improved attention performance in stroke 
patients and had a positive effect on visual and 
auditory attention performance in ischemic stroke 
patients. Moreover, Vafa et al. (2024) 
concluded based on a quasi-experimental research 
design that both computer-based and conventional 
therapy should be utilized to enhance the memory of 
stroke survivors.  
Chen and colleagues explored the effect of visual 
training through games and cognitive exercises in the 
stroke patients. Their study findings showed that 
stroke patients significantly improved in their 
attention, focus, executive functioning, memory, 
visual abilities, abstract thoughts and computational 
ability (Chen et al., 2015). Similarly, Khanjani et al. 
(2018) found that cognitive rehabilitation improved 
selective attention but had no effect on executive 
functioning or divided attention.  
 
Objective and Hypothesis 
Based on the literature review, the primary objective 
of the study was to evaluate the effectiveness of 
cognitive rehabilitation exercises in improving 
cognitive functioning of patients with stroke. More 
specifically, it was hypothesized that cognitive 
rehabilitation would be effective in improving 
cognitive functions in patients with stroke.  
 
Method 
Participants  
The research method was quasi experimental 
research design. In this study, the participants were 
patients with stroke with both ischemic and 
hemorrhagic stroke from private and government 
sector hospitals of Lahore. Participant selection was 
made using purposive sampling technique. A total 
sample of 40 patients was selected and randomly 
assigned to 2 groups of experimental and control 
groups with 20 participants in each group. All 
participants showed cognitive impairment following 

stroke. Demographic characteristics of the 
participants have been presented in Table 1. An 
overview of the demographic characteristics at 
baseline showed that distribution of the sample in 
terms of demographic characteristics across control 
and intervention groups was comparable.  For most 
of the demographic characteristics including age and 
gender both groups were comparable. Similarly, 
regarding clinical variables including type of stroke, 
time since stroke, effected brain region, family 
history of stroke, and history of psychiatric illness, 
control and experimental groups were comparable.    
 
Measurements  
General Cognitive Functioning 
General Cognitive functioning was assessed from 
Mini Mental State Examination (MMSE) Urdu 
version (Awan et al., 2015). It is an 11-items tool to 
assess cognitive functioning of an individual in 6 
domains assessing orientation, 
attention/concentration, short-term memory, 
language skills, visuospatial skills, and ability to 
understand and follow instructions. The validity of 
the Urdu version as a screening instrument for 
cognitive impairment has been established (e.g., 
Awan et al., 2015). The tool has been widely used 
with Pakistani samples to assess general cognitive 
functioning (Fatima & Batool, 2024). A higher 
composite score with a maximum potential score of 
30 on MMSE represents good cognitive ability and a 
lower score indicates cognitive impairment.  
 
Procedure  
Initially, the study’s approval from the Departmental 
Advisory Committee was obtained from the 
Department of Humanities, COMSATS University. 
Then, a proper cognitive rehabilitation plan was 
designed for a 12-week time duration. The diverse 
exercises targeting attention, memory, and language 
skills were designed and included for patients as per 
the Pakistani cultural context in the cognitive 
rehabilitation plan. All patients and their caregivers 
were briefed about the study. Then, the consent of 
the patients and their guardians was obtained before 
formal proceedings of the study. Patients in both 
groups were assessed on MMSE for cognitive 
functioning at the baseline level. Then, cognitive 
rehabilitation intervention was provided to the 
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participants in experimental group for 12 weeks with 
three sessions per week. Each session with a 60-
minute duration was provided in an individual 
setting for each patient. The control group did not 
engage in any type of cognitive rehabilitation training 
throughout the study. During the sessions, the 

control group only received standard medical care. 
After 12 weeks of cognitive rehabilitation 
intervention, participants in both groups were  
reassessed at post intervention level on MMSE for 
general cognitive functioning. All participants were 
cordially thanked for their cooperation in the study.  

 
Table 1  
Demographics Characteristic at Baseline Level for Control and Intervention Group 

Variables  Control group (n=20) 
 

Intervention group (n=20) 

M (SD) F (%) M (SD) F (%) 
Gender      
     Male  10 (50 %)  10 (50 %) 
     Female  10 (50 %)  10 (50%) 

Age (Years) 47.05 (6.80)  49.65(6.24)  
Education Level (Years) 11.05 (2.39)  11.95(2.78)  

Type of Stroke     
     Ischemic Stroke   14 (70 %)  12 (60 %) 

Hemorrhagic Stroke 
      

 6 (30 %)  8 (40 %) 

Affected Hemisphere      
      Left  11 (45%)  12 (60%) 
      Right  9 (55%)  8 (40%) 
Time since Stroke (weeks) 8.02 (2.86)  7.6 (3.56)  
Family History of Stroke     
      Yes  8 (40 %)  9 (45 %) 
      No  12 (60 %)  11 (55 %) 
Psychiatric History      
     Yes  12 (60 %)  7 (35 %) 
     No  8 (40 %)  13 (65 %) 
Previous Cognitive Rehabilitation     
     Yes     
     No  20(100%)  20 (100 %) 
 
Data Analysis 
Descriptive statistics were used to describe 
descriptive statistics of demographic variables and 
cognitive functioning. The paired sample t-test was  
used to compare pre and post intervention scores for 
both the control and intervention groups.  

Table 2 provides the descriptive statistics for 
cognitive functioning as measured by the Mini-
Mental State Examination at the baseline level for 
the control group and the intervention group. The 
Table indicates that both groups scored similarly on 
all cognitive domains assessed from MMSE.  
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Results 
Table 2  
Cognitive Functioning Assessed from Mini Mental Status Examination at Baseline Level for Control and 
Intervention Groups  
Variables Control Group Intervention Group 
 M (SD) M(SD) 
Orientation 6.65(1.08) 7.00(.72) 
Registration  2.30(.47) 2.45(.51) 
 Attention & Calculation  2.05 (0.60) 2.45 (0.51) 
 Recall  1.95 (0.60) 1.65 (0.58) 
 Language & Praxis 5.00 (1.16) 4.85 (1.34) 
 
The pre- and post-assessment differences in cognitive 
functioning for the control and intervention groups 
have been presented in Table 3. The results from the 
Table showed that participants in the intervention 
group showed improvement in all cognitive domains 
at post intervention level following the intervention 
application. The mean difference score was 
significant for all five domains for this group. Score  

 
for orientation, registration, attention, recall, and 
language increased notably from a pre-assessment 
mean score to post-assessment mean score, resulting 
in a highly significant t-value (p < .001). This 
significant improvement in attention highlights the 
positive impact of the intervention. While those in 
control group did not present any significant 
improvement in any of the assessed domains.   

 
Table 3 
Pre and Post Assessment of Cognitive Functioning for Control and Experimental group 
 Pre-assessment  Post-assessment  

 
  

Groups M (SD) M (SD t(df=19) p-value Cohn’s d 
Control group      
Orientation 6.65(1.08) 6.80(.76) -0.82 0.42 0.10 
Registration  2.30(.47) 2.25(.44) -0.56 0.57 0.09 
Attention & Calculation  2.05 (0.60) 2.10 (0.71) -0.29 0.77 0.07 
Recall  1.95 (0.60) 2.00 (0.55) -0.37 0.71 0.08 
Language & Praxis 5.00 (1.16) 5.00 (1.29) 0.00 1.00 0.00 
Intervention group      
Orientation 7.00(.72) 8.30(.65) -8.85 0.00 2.00 
Registration  2.45(.51) 2.95(.22) -4.35 0.00 1.18 
Attention & Calculation  2.45 (0.51) 3.55 (0.51) -11.00 0.00 2.15 
Recall  1.65 (0.58) 2.40 (0.50) -6.09 0.00 1.38 
Language & Praxis 4.85 (1.34) 5.90 (1.16) -3.80 .001 0.79 
 
Discussion 
The current study examined the efficiency of 
cognitive rehabilitation exercises on cognitive 
functions in patients with stroke. The assessments 
were conducted using Mini Mental Status 
Examination. The MMSC gave a general level of 

each participant’s cognitive abilities before and after 
the intervention. Individuals in the intervention 
group attended twelve sessions of the cognitive 
rehabilitation therapy designed to improve cognitive 
functioning. Overall, the findings showed that 
participants in the intervention group showed 
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improved performance on MMSE presenting better 
level of overall cognitive functioning. These findings 
underscore the efficacy of the cognitive rehabilitation 
intervention, as evidenced by significant 
improvements in all five domains of cognitive 
functioning in the intervention group. In contrast, 
the control group did not exhibit significant changes, 
emphasizing the potential of targeted cognitive 
rehabilitation to enhance cognitive performance in 
specific domains. 
The study showed that participants in the 
experimental group showed improvement in 
orientation and attentional abilities following 
cognitive rehabilitation. The results supported the 
hypothesis by providing evidence for the 
effectiveness of cognitive rehabilitation for 
improving these cognitive abilities. Previous 
literature based on empirical evidence supports the 
findings. For example, Pashang et al. (2020) based on 
a quasi-experimental design found that cognitive 
rehabilitation exercises enhance visual and auditory 
attentional processes in patients with stroke.  
Moreover, supporting the study hypothesis the 
current study observed significant improvement in 
memory and language functions following cognitive 
rehabilitation among participants in the 
experimental compared to control group. 
Participants in the intervention group showed 
statistically significant improvement in memory and 
language functions from pre assessment to the post 
assessment level. In comparison, the control group 
did not show significant improvement in both of 
these functions from pre assessment to the post 
assessment level. The finding further supports the 
effectiveness of the cognitive rehabilitation 
intervention in improving language abilities and 
memory functions. These findings are supported 
from a review study by Elloitt & Parente (2014). The 
authors concluded based on a meta-analysis that 
cognitive rehabilitation techniques developed to 
enhance memory were effective therapeutic 
approaches for neurological patients, particularly 
patients with traumatic brain injury and stroke. 
Pertaining to the language function, these findings 
are similar and consistent with other studies. For 
example, Breitenstein et al., (2017) showed that 
stroke patients with chronic aphasia received three 
weeks of intense speech and language therapy under 

standard clinical settings. Therapy enhanced their 
ability to communicate verbally in everyday 
situations. The findings further showed that 
intensive speech and language therapy significantly 
improved language performance in post stroke 
aphasia patients highlighting the importance of early 
and intensive intervention. These findings are also 
consistent with Azimian et al., (2024) who provided 
evidence for the efficacy of neuropsychological 
rehabilitation on cognitive and communicative 
recovery.  
The principle of neuroplasticity in the brain, often 
known as the neuroplasticity theory, explains and 
supports the current research findings.  According 
to recent research on stroke victims' brain plasticity, 
spoiled cortical tissues had a great capacity for 
restructuring (Webster et al., 2006). Neurotic 
plasticity can also be facilitated by behaviors, ideas, 
emotions, and environmental stimuli through the 
activity-dependent plasticity process which is 
necessary for learning, memory, and brain injury 
healing, as well as for the growth of healthy persons. 
Although non-synaptic plasticity refers to 
modifications in their usual stimulus framework, 
synaptic plasticity at the cellular level relates to 
modifications in neural transmission (Keller & Just, 
2016). 
 
Limitations, Strengths, and Future 
Recommendations   
The unique strength of the study is that this a priori 
study in Pakistan evaluating the effectiveness of 
cognitive rehabilitation exercises in improving 
cognitive functions in patients with stroke. Given the 
evidence that the neuropsychological assessment and 
rehabilitation is only in its initial stages in Pakistan 
(Fatima & Sharif, 2019), this is a significant step in 
providing evidence of effectiveness of cognitive 
rehabilitation from this underrepresented 
population in literature. However, the findings must 
be interpreted in light of certain limitations. First, 
the sample size in both groups was comparatively 
small, which could limit the generalizability of the 
findings to a larger population of stroke survivors. A 
large sample size may provide more robust 
conclusions. Secondly, the study assessed the efficacy 
of cognitive rehabilitation on short term basis, 
leaving the long-term effectiveness of cognitive 
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rehabilitation unexplored. Lastly, a major challenge 
was the dropout rate of stroke patients in the study 
over a course of 12 weeks, as some participants did 
not return for follow up sessions. Future studies are 
recommended to assess the efficacy of rehabilitation 
over long term basis using varied and larger samples 
to get clearer picture of how cognitive rehabilitation 
works. 
 
Implications  
The finding of this research has significant 
implications for both practitioners and researchers in 
clinical and research settings. Considering the 
significance of wellbeing during adversities and 
health crises (Fatima et al., 2022), it is imperative to 
develop rehabilitation programs for improving 
quality of life and wellbeing of patients. The results 
from this study emphasize the need for healthcare 
professionals in Pakistan to incorporate structured 
cognitive rehabilitation programs into their standard 
care for stroke patients. The study underscores the 
importance of developing cognitive rehabilitation 
services at hospitals and rehabilitation centers, 
ensuring that such intervention is accessible to stroke 
survivors across the country. Since no previous work 
in Pakistan has focused on developing or 
implementing the cognitive rehabilitation for stroke 
survivors, it gives hope to future patients by showing 
that cognitive recovery is possible for their better 
quality of life. Over time, these findings can help 
develop more advanced programs that are accessible 
to diverse clinical populations. From a research 
perspective this research provides avenues for further 
exploration into cognitive rehabilitation in Pakistan. 
Conclusion  
This study was conducted to explore the effectiveness 
of cognitive rehabilitation on cognitive deficits in 
individuals with stroke. The study assesses the 
effectiveness of cognitive rehabilitation by comparing 
participant’s cognitive abilities before and after the 
intervention using pre assessment and post 
assessments. In general, the findings of the present 
study indicated that cognitive rehabilitation therapy 
significantly improved cognitive abilities in 
individuals with stroke. The results suggest that 
structured cognitive interventions focusing on 
cognitive domains may play a critical role in 
enhancing cognitive functioning and quality of life 

for stroke patients. Therefore, it is recommended to 
integrate cognitive rehabilitation programs as part of 
the standard care for individuals with stroke, 
particularly focusing on cognitive tasks. Further 
research should evaluate the long-term benefits of 
these interventions and explore their efficacy across 
diverse populations. 
 
REFERENCES 
Azimian, M., Farazi, M., Nilipour, R., Sayad Nasiri, 

M., Amrevani, M., Hosseinzadeh, S., & 
Valitabar Kerati, Z. (2024). Investigating the 
effectiveness of neuropsychological 
rehabilitation on stroke patients. Iranian 
Rehabilitation Journal, 22(4), 595–604. 
https://doi.org/10.32598/irj.22.4.1528.3 

Breitenstein, C., Grewe, T., Flöel, A., Ziegler, W., 
Springer, L., Martus, P., ... & Bamborschke, 
S. (2017). Intensive speech and language 
therapy in patients with chronic aphasia 
after stroke: a randomised, open-label, 
blinded-endpoint, controlled trial in a 
health-care setting. The Lancet, 389(10078), 
1528-1538. 

Brown, A. W., Moessner, A. M., Mandrekar, J., 
Diehl, N. N., Leibson, C. L., & Malec, J. F. 
(2011). A survey of very-long-term outcomes 
after traumatic brain injury among members 
of a population-based incident 
cohort. Journal of Neurotrauma, 28(2), 167–
176. https://doi.org/10.1089/neu.2010.140
0. 

Cappa, S. F., Benke, T., Clarke, S., Rossi, B., 
Stemmer, B., Van Heugten, C. M., ... & 
Brainin, M. (2011). Cognitive 
rehabilitation. European Handbook of 
Neurological Management, 545–
567. https://doi.org/10.1002/97804707532
79. 

 
 
 
 
 
 
 
 

https://portal.issn.org/resource/ISSN/3106-7964
https://portal.issn.org/resource/ISSN/3106-7956
https://biofrontiers.net/
https://doi.org/10.1089/neu.2010.1400
https://doi.org/10.1089/neu.2010.1400
https://doi.org/10.1002/9780470753279
https://doi.org/10.1002/9780470753279


                                    ISSN: 3106-7964 |3106-7956   

                                                                                                                       Volume 2, Issue 2, 2025 
 

https://biofrontiers.net                                        | Neha et al., 2025 | Page 37 

Cheeran, B., Cohen, L., Dobkin, B., Ford, G., 
Greenwood, R., Howard, D., ... & Rothwell, 
J. (2009). The future of restorative 
neurosciences in stroke: Driving the 
translational research pipeline from basic 
science to rehabilitation of people after 
stroke. Neurorehabilitation and Neural Repair, 
23(2), 97–107. 
https://doi.org/10.1177/154596830832663
6. 

Chen, C. X., Mao, R. H., Li, S. X., Zhao, Y. N., & 
Zhang, M. (2015). Effect of visual training 
on cognitive function in stroke patients. 
International Journal of Nursing Sciences, 4(2), 
329–333. 
https://doi.org/10.1016/j.ijnss.2015.11.002 

Cicerone, K. D., Dahlberg, C., Kalmar, K., 
Langenbahn, D. M., Malec, J. F., Bergquist, 
T. F., Felicetti, T., Giacino, J. T., Harley, J. 
P., Harrington, D. E., & others. (2000). 
Evidence-based cognitive rehabilitation: 
Recommendations for clinical practice. 
Archives of Physical Medicine and Rehabilitation, 
81(12), 1596–1615. 
https://doi.org/10.1053/apmr.2000.19240. 

Cicerone, K. D., Dahlberg, C., Malec, J. F., 
Langenbahn, D. M., Felicetti, T., Kneipp, S., 
... & Catanese, J. (2005). Evidence-based 
cognitive rehabilitation: Updated review of 
the literature from 1998 through 2002. 
Archives of Physical Medicine and Rehabilitation, 
86(8), 1681–1692. 
https://doi.org/10.1016/j.apmr.2005.03.02
4. 

Danaei, G., Finucane, M. M., Lin, J. K., Singh, G. 
M., Paciorek, C. J., Cowan, M. J., et al. 
(2011). National, regional, and global trends 
in systolic blood pressure since 1980: 
Systematic analysis of health examination 
surveys and epidemiological studies with 786 
country-years and 5.4 million participants. 
The Lancet, 377(9765), 568–577. 
https://doi.org/10.1016/S0140-
6736(10)62036-3.  

 
 
 

Dans, A., Ng, N., Varghese, C., Tai, E. S., Firestone, 
R., & Bonita, R. (2011). The rise of chronic 
non-communicable diseases in Southeast 
Asia: Time for action. The Lancet, 377(9766), 
680–689. https://doi.org/10.1016/S0140-
6736(10)61506-1. 

El Husseini, N., Katzan, I. L., Rost, N. S., Blake, M. 
L., Byun, E., Pendlebury, S. T., & Smith, E. 
E. (2023). Cognitive impairment after 
ischemic and hemorrhagic stroke: A 
scientific statement from the American 
Heart Association/American Stroke 
Association. Stroke, 54(6), e272–e291. 
https://doi.org/10.1161/STR.00000000000
00430. 

Farooq, A., Venketasubramanian, N., & Wasay, M. 
(2021). Stroke care in Pakistan. 
Cerebrovascular Diseases Extra, 11(2), 118–
121.https://doi.org/10.1159/000519554. 

Fatima, S. (2019a). Executive Dysfunctions in 
Autism Spectrum Disorders. In: Ardila, A., 
Fatima, S., Rosselli, M. (eds) Dysexecutive 
Syndromes: Experimental and Clinical 
Perspectives(Pp 61-79). Springer. 
https://doi.org/10.1007/978-3-030-25077-
5_4 

Fatima, S. (2019b). Executive Dysfunctions in 
Attention-Deficit Hyperactivity Disorder. In: 
Ardila, A., Fatima, S., Rosselli, M. (eds) 
Dysexecutive Syndromes: Experimental and 
Clinical Perspectives(Pp 45-59). Springer. 
https://doi.org/10.1007/978-3-030-25077-
5_3 

Fatima, S., Arshad, M., & Mushtaq, M. (2022). 
Religious coping and young adult’s mental 
well-being during Covid-19: Testing a double 
moderated mediation model. Archive for the 
Psychology of Religion, 44(3), 158-174. 
https://doi.org/10.1177/008467242211216
85  

Fatima, S., & Batool, F. (2024). “Negative affectivity 
distorts thinking”: a multilevel analysis of 
criminogenic thinking among Pakistani 
incarcerated offenders. The Journal of Forensic 
Psychiatry & Psychology, 35(5), 744–769. 
https://doi.org/10.1080/14789949.2024.23
76666 

https://portal.issn.org/resource/ISSN/3106-7964
https://portal.issn.org/resource/ISSN/3106-7956
https://biofrontiers.net/
https://doi.org/10.1177/1545968308326636
https://doi.org/10.1177/1545968308326636
https://doi.org/10.1053/apmr.2000.19240
https://doi.org/10.1016/j.apmr.2005.03.024
https://doi.org/10.1016/j.apmr.2005.03.024
https://doi.org/10.1016/S0140-6736(10)62036-3
https://doi.org/10.1016/S0140-6736(10)62036-3
https://doi.org/10.1016/S0140-6736(10)61506-1
https://doi.org/10.1016/S0140-6736(10)61506-1
https://doi.org/10.1161/STR.0000000000000430
https://doi.org/10.1161/STR.0000000000000430
https://doi.org/10.1159/000519554
https://doi.org/10.1007/978-3-030-25077-5_4
https://doi.org/10.1007/978-3-030-25077-5_4
https://doi.org/10.1080/14789949.2024.2376666
https://doi.org/10.1080/14789949.2024.2376666


                                    ISSN: 3106-7964 |3106-7956   

                                                                                                                       Volume 2, Issue 2, 2025 
 

https://biofrontiers.net                                        | Neha et al., 2025 | Page 38 

Fatima S, Hassan S, Jameel F. (2024). A Moderated 
Mediation Model of Age-Related Decline in 
Selective Executive Functions and Quality of 
Life in Men with Substance Use Disorder. 
Clinical Neuropsychiatry, 21(2), 143-152. doi: 
10.36131/cnfioritieditore20240203.  

Fatima, S., Jamil, M. & Ardila, A. (2019). Cognitive 
Control and Criminogenic Cognitions in 
South Asian Gamblers. Journal of Gambling 
Studies, 35, 501–516. 
https://doi.org/10.1007/s10899-018-9805-8 

Fatima, S., Mehmood, N. & Shakil, M. (2022). 
Mediated Associations Between Religious 
Coping, Self-Regulation, and Psychological 
Distress Vary for Young Muslim Men and 
Women in Lahore, Pakistan. Journal of 
Religion and Health, 61, 109–124. 
https://doi.org/10.1007/s10943-021-01413-
4 

Fatima, S., Sharif, H. (2019). The Assessment of 
Executive Functions in Cross-Cultural 
Context. In: Ardila, A., Fatima, S., Rosselli, 
M. (eds) Dysexecutive Syndromes: 
Experimental and Clinical Perspectives (Pp 
317-336). Springer. 
https://doi.org/10.1007/978-3-030-25077-
5_16 

Flaherty, M. L., Woo, D., Haverbusch, M., Sekar, P., 
Khoury, J., Sauerbeck, L., & Broderick, J. P. 
(2005). Racial variations in location and risk 
of intracerebral hemorrhage. Stroke, 36(5), 
934–937. 
https://doi.org/10.1161/01.STR.00001607
56.72109.95 

Hart, T., Millis, S., Novack, T., Englander, J., Fidler-
Sheppard, R., & Bell, K. R. (2003). The 
relationship between neuropsychologic 
function and level of caregiver supervision at 
1 year after traumatic brain injury. Archives of 
Physical Medicine and Rehabilitation, 84(2), 
221–
230. https://doi.org/10.1053/apmr.2003.50
023. 

 
 
 

Pashang, S. H., Zare, H., Alipour, A., & Sharif-
Alhoseini, M. (2021). The effectiveness of 
cognitive rehabilitation in improving visual 
and auditory attention in ischemic stroke 
patients. Acta Neurologica Belgica, 121(4), 
915–920. https://doi.org/10.1007/s13760-
020-01288-4 

Hyndman, D., Pickering, R. M., & Ashburn, A. 
(2008). The influence of attention deficits 
on functional recovery post stroke during 
the first 12 months after discharge from 
hospital. Journal of Neurology, Neurosurgery & 
Psychiatry, 79(6), 656-663. 
https://doi.org/10.1136/jnnp.2007.125609 

Jafar, T. H., Haaland, B. A., Rahman, A., Razzak, J. 
A., Bilger, M., Naghavi, M., ... & Hyder, A. 
A. (2016). Non-communicable diseases and 
injuries in Pakistan: Strategic priorities. The 
Lancet, 388(10060), 2606-2617. 
https://doi.org/10.1016/S0140-
6736(16)31592-3. 

Karatzetzou, S., Tsiptsios, D., Terzoudi, A., 
Aggeloussis, N., & Vadikolias, K. (2022). 
Transcranial magnetic stimulation 
implementation on stroke prognosis. 
Neurological Sciences, 43(2), 873–888. 
https://doi.org/10.1007/s10072-021-05698-
1. 

Keller, T. A., & Just, M. A. (2016). Structural and 
functional neuroplasticity in human learning 
of spatial routes. NeuroImage, 125, 256–266. 
https://doi.org/10.1016/j.neuroimage.2015
.10.015. 

Khalid, W., Rozi, S., Ali, T. S., Azam, I., Mullen, M. 
T., Illyas, S., & Kamal, A. K. (2016). Quality 
of life after stroke in Pakistan. BMC 
Neurology, 16, Article 250. 
https://doi.org/10.1186/s12883-016-0537-3 

Khanjani, Z., Farhoudi, M., Nazari, M., Saeedi, M., 
& Abravani, P. (2018). Effectiveness of 
cognitive rehabilitation on selective and 
divided attention and executive function in 
adults with stroke. Shenakht Journal of 
Psychology and Psychiatry, 5(3), 81–94. 
https://doi.org/10.29252/shenakht.5.3.81 

 

https://portal.issn.org/resource/ISSN/3106-7964
https://portal.issn.org/resource/ISSN/3106-7956
https://biofrontiers.net/
https://doi.org/10.1161/01.STR.0000160756.72109.95
https://doi.org/10.1161/01.STR.0000160756.72109.95
https://doi.org/10.1053/apmr.2003.50023
https://doi.org/10.1053/apmr.2003.50023
https://doi.org/10.1007/s13760-020-01288-4
https://doi.org/10.1007/s13760-020-01288-4
https://doi.org/10.1136/jnnp.2007.125609
https://doi.org/10.1016/S0140-6736(16)31592-3
https://doi.org/10.1016/S0140-6736(16)31592-3
https://doi.org/10.1007/s10072-021-05698-1
https://doi.org/10.1007/s10072-021-05698-1
https://doi.org/10.1016/j.neuroimage.2015.10.015
https://doi.org/10.1016/j.neuroimage.2015.10.015
https://doi.org/10.1186/s12883-016-0537-3
https://doi.org/10.29252/shenakht.5.3.81


                                    ISSN: 3106-7964 |3106-7956   

                                                                                                                       Volume 2, Issue 2, 2025 
 

https://biofrontiers.net                                        | Neha et al., 2025 | Page 39 

Lees, R., Selvarajah, J., Fenton, C., Pendlebury, S. T., 
Langhorne, P., Stott, D. J., & Quinn, T. J. 
(2014). Test accuracy of cognitive screening 
tests for diagnosis of dementia and 
multidomain cognitive impairment in 
stroke. Stroke, 45(10), 3008-3018. 
https://doi.org/10.1161/STROKEAHA.11
4.005842. 

Mateos-Aparicio, P., & Rodríguez-Moreno, A. 
(2019). The impact of studying brain 
plasticity. Frontiers in Cellular Neuroscience, 
13, 66. 
https://doi.org/10.3389/fncel.2019.00066. 

Meher, K., Mushtaq, M., & Fatima, S. (2024). Death 
Anxiety and WellBeing in Doctors During 
COVID-19: The Explanatory and Boosting 
Roles of Sleep Quality and Work Locality. 
OMEGA - Journal of Death and Dying, 
89(2), 667-682. 
https://doi.org/10.1177/003022282210780
74  

Murphy, T. H., & Corbett, D. (2009). Plasticity 
during stroke recovery: From synapse to 
behaviour. Nature Reviews Neuroscience, 10(2), 
861-872. http://doi.org/10.1038/nrn2735. 

Musuka, T. D., Wilton, S. B., Traboulsi, M., & Hill, 
M. D. (2015). Diagnosis and management of 
acute ischemic stroke: Speed is critical. 
CMAJ, 187(12), 887–893. 
https://doi.org/10.1503/cmaj.140355. 

Nakajima, Y. A. (2006). A five-year model project for 
supporting persons with higher brain 
dysfunctions. Higher Brain Function Research, 
26(3), 263–273. 
https://doi.org/10.2496/hbfr.26.263. 

Nishtar, S., Boerma, T., Amjad, S., Alam, A. Y., 
Khalid, F., ul Haq, I., & Mirza, Y. A. (2013). 
Pakistan's health system: Performance and 
prospects after the 18th Constitutional 
Amendment. The Lancet, 381(9884), 2193–
2206. 

Panel, O. (2006). Ottawa panel evidence-based 
clinical practice guidelines for post-stroke 
rehabilitation. Topics in Stroke Rehabilitation, 
13(2), 1–269. 
https://doi.org/10.1310/3TKX-7XEC-
2DTG-XQKH 

Pekna, M., Pekny, M., & Nilsson, M. (2012). 
Modulation of neural plasticity as a basis for 
stroke rehabilitation. Stroke, 43(10), 2819–
2828. 
https://doi.org/10.1161/STROKEAHA.11
2.654228 

Rathore, F. A., New, P. W., & Iftikhar, A. (2013). A 
report on disability and rehabilitation 
medicine in Pakistan: Past, present, and 
future directions. Archives of Physical Medicine 
and Rehabilitation, 92(1), 161–166. 
https://doi.org/10.1016/j.apmr.2010.12.00
1. 

Reinkensmeyer, D., Burdet, E., Casadio, M., Differt, 
T., Lamola, G., & Lambercy, O. (2016). 
Computational neurorehabilitation: 
Modeling plasticity and learning to predict 
recovery. Journal of NeuroEngineering and 
Rehabilitation, 13(1), 42. 
https://doi.org/10.1186/s12984-016-0148-
3. 

Renton, T., Tibbles, A., & Topolovec-Vranic, J. 
(2017). Neurofeedback as a form of cognitive 
rehabilitation therapy following stroke: A 
systematic review. PLOS ONE, 12(5), 
e0177290. 
https://doi.org/10.1371/journal.pone.0177
290 

Sachdev, P. S., Brodaty, H., Valenzuela, M. J., 
Lorentz, L., Looi, J. C. L., Berman, K., ... & 
Zagami, A. S. (2006). Clinical determinants 
of dementia and mild cognitive impairment 
following ischemic stroke: The Sydney 
Stroke Study. Dementia and Geriatric Cognitive 
Disorders, 21(5-6), 275-283. 
https://doi.org/10.1159/000091434 

Srivastava, A., Taly, A. B., Gupta, A., & Murali, T. 
(2010). Post-stroke depression: Prevalence 
and relationship with disability in chronic 
stroke survivors. Annals of Indian Academy of 
Neurology, 13(2), 123. 
https://doi.org/10.4103/0972-2327.64643 

 
 
 
 

https://portal.issn.org/resource/ISSN/3106-7964
https://portal.issn.org/resource/ISSN/3106-7956
https://biofrontiers.net/
https://doi.org/10.1161/STROKEAHA.114.005842
https://doi.org/10.1161/STROKEAHA.114.005842
https://doi.org/10.3389/fncel.2019.00066
https://doi.org/10.1503/cmaj.140355
https://doi.org/10.2496/hbfr.26.263
https://doi.org/10.1310/3TKX-7XEC-2DTG-XQKH
https://doi.org/10.1310/3TKX-7XEC-2DTG-XQKH
https://doi.org/10.1161/STROKEAHA.112.654228
https://doi.org/10.1161/STROKEAHA.112.654228
https://doi.org/10.1016/j.apmr.2010.12.001
https://doi.org/10.1016/j.apmr.2010.12.001
https://doi.org/10.1186/s12984-016-0148-3
https://doi.org/10.1186/s12984-016-0148-3
https://doi.org/10.1371/journal.pone.0177290
https://doi.org/10.1371/journal.pone.0177290
https://doi.org/10.1159/000091434
https://doi.org/10.4103/0972-2327.64643


                                    ISSN: 3106-7964 |3106-7956   

                                                                                                                       Volume 2, Issue 2, 2025 
 

https://biofrontiers.net                                        | Neha et al., 2025 | Page 40 

Vafa, M. A., Shalchi, B., Farhodi, M., Nazari, M. A., 
& Horolar, L. A. (2024). A comparative 
study of the effectiveness of non-computer 
and computer-based cognitive rehabilitation 
interventions on auditory/visual working 
memory of stroke patients. Medical Journal of 
Tabriz University of Medical Sciences, 46(2). 
https://doi.org/10.34172/mj.2024.019. 

Wallace, J. B. (2016, April 11). Researchers 
document troubling rise in strokes in young 
adults, starting at age 25. The Washington 
Post. 
https://www.washingtonpost.com/your-
health/researchers-document-troubling-rise-
in-strokes-in-young-adults-starting-at-age-
25/2016/04/11/1a35f2f6-03aa-11e6-bfed-
ef577b1c73f1_story.html 

Webster, B. R., Celnik, P. A., & Cohen, L. G. 
(2006). Noninvasive brain stimulation in 
stroke rehabilitation. NeuroRx, 3(4), 474–
481.  

Yoo, C., Yong, M., Chung, J., & Yang, Y. (2015). 
Effect of computerized cognitive 
rehabilitation program on cognitive function 
and activities of living in stroke patients. 
Journal of Physical Therapy Science, 27(8), 
2487–2490. 
https://doi.org/10.1589/jpts.27.2487 

https://portal.issn.org/resource/ISSN/3106-7964
https://portal.issn.org/resource/ISSN/3106-7956
https://biofrontiers.net/
https://doi.org/10.34172/mj.2024.019
https://www.washingtonpost.com/your-health/researchers-document-troubling-rise-in-strokes-in-young-adults-starting-at-age-25/2016/04/11/1a35f2f6-03aa-11e6-bfed-ef577b1c73f1_story.html
https://www.washingtonpost.com/your-health/researchers-document-troubling-rise-in-strokes-in-young-adults-starting-at-age-25/2016/04/11/1a35f2f6-03aa-11e6-bfed-ef577b1c73f1_story.html
https://www.washingtonpost.com/your-health/researchers-document-troubling-rise-in-strokes-in-young-adults-starting-at-age-25/2016/04/11/1a35f2f6-03aa-11e6-bfed-ef577b1c73f1_story.html
https://www.washingtonpost.com/your-health/researchers-document-troubling-rise-in-strokes-in-young-adults-starting-at-age-25/2016/04/11/1a35f2f6-03aa-11e6-bfed-ef577b1c73f1_story.html
https://www.washingtonpost.com/your-health/researchers-document-troubling-rise-in-strokes-in-young-adults-starting-at-age-25/2016/04/11/1a35f2f6-03aa-11e6-bfed-ef577b1c73f1_story.html
https://doi.org/10.1589/jpts.27.2487

