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Background: Stroke often results in significant cognitive and functional disabilities.
While cognitive impairments such as deficits in attention, visuospatial skills, and executive
functioning are common, their relationship with adaptive behavior and social maturity remains
underexplored. This study investigates the association between neuropsychological impairments and
adaptive functioning among stroke patients. Methods: A cross-sectional, correlational study was
conducted among 122 stroke patients aged 40-60 years who were at least six months post-stroke.
Intelligence was assessed using the Binet-Kamat Test of Intelligence (BKT), global cognition using the
Montreal Cognitive Assessment (MoCA), and visuomotor functioning using the Bender-Gestalt Test
(BGT). Descriptive statistics and Pearson’s correlation Results: Mean BKT scores increased across age
groups (3040 years: 96; 41-50 years: 99; 51-60 years: 101), as did MoCA (23 — 25 — 26) and BGT
scores (5.3 — 6.9 — 7.2). A significant positive correlation was found between intelligence (BKT) and
global cognitive functioning (MoCA) (r = 0.52), while BKT also showed a weaker but significant
association with visuomotor performance on the BGT (r = 0.28) Conclusion: Intelligence plays a
meaningful role in cognitive functioning after stroke. Higher 1Q scores were associated with better
performance in global cognition and visuomotor skills, suggesting that intellectual capacity may
support cognitive recovery through cognitive reserve mechanisms. Incorporating intelligence
assessment into stroke rehabilitation may enhance individualized treatment planning and outcome
prediction.
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INTRODUCTION

Stroke is a leading neurological cause of adult disability
worldwide, affecting millions of individuals who
experience lasting cognitive and functional impairments
that significantly reduce their quality of life. Globally,
stroke remains a major public health concern, not only
because of its high morbidity and mortality rates but
also due to the long-term disabilities it imposes on
survivors. The consequences of a stroke often extend
beyond overt motor deficits, encompassing a wide
range of cognitive disturbances such as impairments in
memory, attention, executive function, language, and
visuospatial processing. These neuropsychological
deficits can hinder an individual’s ability to plan,
initiate, execute, and monitor everyday tasks, ultimately
compromising autonomy and successful reintegration
into society.

As advances in acute stroke care have improved
survival rates, the focus of clinical management has
increasingly  shifted toward understanding and
enhancing long-term recovery and functional outcomes.
Modern rehabilitation now emphasizes not only the
restoration of motor abilities but also the recovery of
cognitive and adaptive functioning, which are essential
for achieving independence and improving overall well-
being. Within this context, the concept of cognitive
reserve—the brain’s capacity to compensate for damage

through alternative strategies—has gained prominence
in stroke research, providing a framework to explain the
variability in cognitive outcomes among patients with
similar lesion profiles.

Intelligence, as an indicator of cognitive capacity, plays
a pivotal role in determining the extent of recovery and
adaptability following stroke. The Intelligence Quotient
(IQ) offers a comprehensive measure of intellectual
functioning, encompassing reasoning, problem-solving,
abstract thinking, and learning potential. However, the
direct relationship between 1Q and adaptive functioning
remains complex. Adaptive functioning refers to an
individual’s  ability to perform age-appropriate
behaviors necessary for independent living and social
participation, including communication, self-care,
socialization, and daily living skills. In stroke survivors,
adaptive functioning may decline not only due to
physical impairments but also because of cognitive
deficits that interfere with decision-making, goal
setting, and behavioral regulation.

Although several studies have examined cognitive and
functional outcomes independently, the interaction
between cognitive intelligence and real-world
functional competence remains underexplored. This gap
represents a significant limitation in  current
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neurorehabilitation paradigms. Understanding how
cognitive capacity—as measured by 1Q—relates to
specific neuropsychological domains such as those
evaluated by the Bender-Gestalt Test (BGT) and the
Montreal Cognitive Assessment (MoCA) could provide
valuable insights for developing targeted therapeutic
interventions. Such knowledge is vital for designing
individualized rehabilitation programs, optimizing the
use of clinical resources, and improving long-term
quality of life among stroke survivors.

The present study aims to assess intelligence in stroke
survivors using the Binet-Kamat Test of Intelligence
(BKT) and to examine the extent to which 1Q predicts
outcomes in  neuropsychological  performance.
Cognitive functioning is evaluated using the Montreal
Cognitive Assessment (MoCA), while visuomotor and
perceptual organization are measured through the
Bender—Gestalt Test (BGT). By analyzing the
associations among these measures, this study seeks to
determine whether higher intelligence is linked to better
cognitive performance following stroke. It is
hypothesized that higher 1Q scores will show positive
correlations with both MoCA and BGT outcomes,
indicating that intelligence plays a foundational role in
facilitating cognitive recovery in stroke patients.

MATERIAL AND METHODS

2.1 Study Design and Participants

This study was designed as a cross-sectional,
correlational investigation aiming to assess the
association between neuropsychological impairments
and adaptive functioning in adult stroke survivors. The
study was conducted among patients attending follow-
up visits at the neurology and rehabilitation departments
of tertiary care hospitals in Tamil Nadu, India. A total
of 122 participants were enrolled using purposive
sampling. All participants were adults between 40 and
60 years of age, with a confirmed diagnosis of either
ischemic or hemorrhagic stroke, verified through
clinical examination and neuroimaging reports.
Importantly, only those individuals who were at least
six months post-stroke at the time of assessment were
included, as this duration is generally considered
sufficient to allow stabilization of cognitive and
neurological status following the acute phase. This
design ensured that the study captured long-term
cognitive and adaptive outcomes rather than transient or
fluctuating impairments related to the acute recovery
period.

To maintain a consistent and reliable sample, specific
inclusion and exclusion criteria were applied. Eligible
participants were required to be medically stable,
cooperative, and capable of undergoing cognitive and
functional assessments in a structured clinical
environment. Only those who could provide informed
written or verbal consent were included in the study.
Participants with severe aphasia, which would
compromise their ability to understand instructions or

respond to cognitive tasks, were excluded. In addition,
individuals with a prior history of major psychiatric
disorders such as schizophrenia or bipolar disorder, or
with  neurodevelopmental  disorders  including
intellectual disability or autism spectrum disorder, were
not considered for inclusion. Stroke survivors who
presented with progressive neurological diseases like
Parkinson’s disease or Alzheimer’s disease were also
excluded to prevent confounding of cognitive
outcomes. Furthermore, patients with uncontrolled
medical conditions such as severe hypertension, renal
failure, or unstable diabetes were excluded, as such
conditions could interfere with neuropsychological
testing or introduce additional variables affecting
adaptive behavior.

Ethical clearance for the study was obtained from the
Institutional Ethics Committee of Meenakshi Academy
of Higher Education and Research (MAHER). All
participants were briefed in their native language
regarding the purpose and procedures of the study, and
written informed consent was obtained. In cases where
participants had limited literacy, the consent form was
explained thoroughly, and verbal consent was recorded
in the presence of an independent witness. All
neuropsychological and adaptive assessments were
conducted in a quiet, controlled clinical setting by
trained clinical psychologists following standardized
administration protocols.

2.2 Assessment Tools

Intelligence was evaluated using the Binet—Kamat Test
of Intelligence (BKT), a standardized measure adapted
from the Stanford-Binet Scale for the Indian
population. The BKT provides an Intelligence Quotient
(1Q) and Mental Age (MA), offering a comprehensive
evaluation of intellectual capacity across domains such
as verbal reasoning, abstract thinking, numerical ability,
vocabulary, and comprehension. The test is widely used
in clinical and research settings to assess overall
cognitive potential and is particularly useful for
identifying variations in intellectual performance
following neurological injury.

Global cognitive functioning was assessed using the
Montreal Cognitive Assessment (MoCA), a brief yet
comprehensive screening tool designed to detect mild
cognitive impairment. The MoCA evaluates multiple
cognitive domains including memory, attention,
executive function, visuospatial ability, language, and
orientation, providing an overall index of current
cognitive status relevant to stroke pathology.

Visuospatial and visuomotor integration were examined
using the Bender—Gestalt Test (BGT) — Copy Version.
The BGT involves reproducing a series of geometric
figures and is a well-established measure for detecting
deficits in perceptual organization, visual-motor
coordination, and constructional ability, which are often
compromised following stroke. Performance on the
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BGT reflects both perceptual processing efficiency and
fine motor control, offering insights into specific
neuropsychological deficits that may accompany
broader cognitive impairments.

Together, these instruments provided a
multidimensional profile of the participants’ cognitive
and intellectual functioning, enabling an in-depth
analysis of the relationships between intelligence,
global cognition, and visuomotor abilities in post-stroke
recovery.

2.3 Data Collection and Analysis

All assessments were administered individually in a
quiet, well-controlled environment by trained clinical
psychologists following standardized administration
protocols to ensure reliability and consistency. During
each testing session, demographic and clinical data—
including age, sex, education level, stroke type, time

The obtained data were systematically compiled and
coded for analysis. Descriptive statistics (mean,
standard deviation, and range) were computed to
summarize  participant  characteristics and  test
performance across predefined age groups. To
determine the strength and direction of relationships
among the primary variables, Pearson’s correlation
coefficients were calculated between the Binet—Kamat
Test of Intelligence (BKT), Montreal Cognitive
Assessment (MoCA), and Bender—Gestalt Test (BGT)
scores. In addition, post hoc comparisons using Tukey’s
Honestly Significant Difference (HSD) test were
performed to explore age-related differences in
intelligence and cognitive measures.

All statistical analyses were performed using the
Statistical Package for the Social Sciences (SPSS)
version 20.0, with the level of significance set at p <
0.05.

since stroke, and presenting neurological symptoms—
were collected using a structured record form.

RESULTS AND OBSERVATIONS:

The neuropsychological and adaptive profiles of the 122 stroke survivors were analyzed with respect to age distribution,
cognitive and perceptual scores, and levels of adaptive functioning. Participants were stratified into three age groups—
30-40 years, 41-50 years, and 51-60 years—to examine trends in functional recovery and neuropsychological outcomes.
The most commonly reported clinical symptoms included right and left hemiplegia, observed primarily among older
participants (46-58 years), followed by memory disturbances, anxiety, and expressive speech impairment. Emotional
complaints such as anxiety and depression were predominantly seen in the oldest age group, highlighting the intersection
of cognitive decline and psychosocial burden in post-stroke life.

The Bender Gestalt Test (BGT) Copy scores, which reflect visuospatial and motor coordination abilities, demonstrated a
positive trend across age groups. Participants aged 30—40 years had a mean BGT score of 5.3, while those in the 41-50
and 51-60 age groups scored 6.9 and 7.2 respectively. These findings suggest a gradual improvement or preservation of
visuospatial functioning with age, potentially due to higher cognitive reserve or greater adaptation post-stroke in older
adults. Similarly, the Montreal Cognitive Assessment (MoCA) scores, representing multidomain cognitive performance,
also showed a progressive increase across age groups, with mean scores of 23, 25, and 26 for the youngest to oldest age
brackets. These results suggest that older participants had better global cognitive functioning, which may be attributed to
greater engagement in rehabilitation or more stable recovery trajectories.

Table 1: BKT 1Q Function Scores by Age Group 1Q tests assess cognitive abilities and intellectual capacity.

Age Group (Years) No. of Patients 1Q Score (Mean)
30-40 8 96
41-50 40 99
51-60 74 101

Assesses cognitive capacity. Scores: 96 — 99 — 101. Also Indicates possible cognitive reserve or milder stroke effects

in older adults.

Table 2 : MOCA Scores by Age Group The MOCA test screens for mild cognitive impairment and early dementia.

Age Group (Years)

No. of Patients

MOCA Score (Mean)

3040 8 23
41-50 40 25
51-60 74 26

Screens for mild cognitive impairment. Scores: 23 — 25 — 26. Also Suggests better overall cognition in older groups,

possibly due to recovery or rehabilitation.
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Overall, the results of this study indicate a moderate but significant association between neuropsychological
functioning—especially global cognition as measured by MoCA—and adaptive behavior in stroke survivors. While
visuospatial abilities assessed by BGT showed a weaker correlation with adaptive outcomes, the trend across all
measures pointed to better functioning with increasing age. These findings emphasize the importance of incorporating
both cognitive and adaptive assessments in stroke rehabilitation programs to more accurately capture the breadth of
recovery and guide individualized intervention strategies.

DISCUSSION

This study examined the association between
intelligence and cognitive functioning among stroke
survivors using three standardized neuropsychological
instruments: the Binet-Kamat Test of Intelligence
(BKT), the Montreal Cognitive Assessment (MoCA),
and the Bender-Gestalt Test (BGT). The findings
provide important insights into the role of intellectual
capacity in post-stroke cognitive recovery. Results
demonstrated that individuals with higher intelligence
scores performed better on global cognitive assessments
and visuomotor tasks, suggesting that intelligence may
serve as a cognitive protective factor following stroke.

A key finding of this study was the positive relationship
observed between BKT and MoCA scores. This
indicates that individuals with higher premorbid or
preserved intellectual abilities demonstrate better
performance across multiple cognitive domains such as
attention, memory, and executive functioning. This
association supports the concept of cognitive reserve,
which proposes that individuals with higher intellectual
enrichment may possess greater neural resilience,
enabling them to compensate more effectively for brain
injury (Stern, 2009). Cognitive reserve may explain
why some stroke patients exhibit relatively preserved
cognitive functioning despite similar lesion profiles or
stroke severity.

The study also found a moderate association between
intelligence and visuomotor integration as measured by
the BGT. While the relationship was weaker compared
to MoCA, it still suggests that intelligence contributes
to better perceptual organization, planning, and fine
motor coordination. However, since the BGT is more
sensitive to parietal and occipital lobe functioning, the
weaker association may reflect its focus on specific
neurocognitive abilities rather than general intellectual
capacity.

Age-related trends were also evident in the results.
Older participants (51-60 years) demonstrated slightly
higher BKT, MoCA, and BGT scores compared to
younger adults. While this may appear unexpected, it is
consistent with the view that older individuals may
benefit from greater life experience, structured routines,
and stronger social and family support systems.
Additionally, older adults may possess higher cognitive
reserve accumulated over their lifespan, which may
buffer against the neuropsychological consequences of
stroke. In contrast, younger stroke survivors often
experience greater disruption to vocational and social

roles, increased psychological distress, and lifestyle-
related risk factors such as stress, potentially
contributing to lower cognitive outcomes.

The findings of this study have significant clinical
implications. Intelligence testing is not routinely
included in stroke rehabilitation assessments, which
traditionally focus on memory, attention, and motor
recovery. However, this study highlights the value of
assessing intellectual capacity to better understand
individual differences in rehabilitation potential.
Intelligence may influence motivation, learning ability,
compliance with therapy, and response to cognitive
training programs. Therefore, incorporating measures
such as the BKT into post-stroke evaluations could
improve individualized treatment planning.

Despite its contributions, this study has certain
limitations. The cross-sectional design prevents causal
interpretation of the findings, and longitudinal studies
are needed to explore how intelligence influences
cognitive recovery over time. Additionally, educational
background and socioeconomic status, which are
closely linked to cognitive reserve, were not controlled
in the analysis and may have influenced the results.
Future studies should also examine the interaction
between lesion location, intelligence, and cognitive
outcomes to better understand neuropsychological
variability in stroke survivors.

CONCLUSION

The present study highlights a significant positive
association  between intelligence and cognitive
functioning in individuals recovering from stroke.
Intelligence Quotient (1Q), as measured by the Binet—
Kamat Test (BKT), showed a meaningful relationship
with global cognitive performance assessed through the
Montreal ~ Cognitive  Assessment (MoCA) and
visuomotor integration abilities evaluated by the
Bender—Gestalt Test (BGT). These findings suggest that
individuals with higher intellectual capacity may
experience better cognitive recovery following stroke,
supporting the concept of cognitive reserve as a
protective factor in neurological rehabilitation.

The results also revealed age-related differences, with
older stroke survivors demonstrating comparatively
higher 1Q and cognitive scores than younger patients.
This trend may reflect greater cognitive resilience in
older adults due to accumulated life experiences,
established coping mechanisms, and stronger family or
social support. In contrast, younger stroke survivors
may face greater cognitive and emotional disruption
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due to sudden interruption of
responsibilities and active social roles.
Overall, this study emphasizes that intellectual
functioning is an important determinant of post-stroke
cognitive outcomes. Intelligence assessments can offer
valuable prognostic insight and should be incorporated
into  neuropsychological evaluations to guide
personalized rehabilitation planning. Future research
should further explore the long-term influence of
intelligence on cognitive recovery trajectories and
investigate how integrating cognitive training with
individualized therapy can optimize rehabilitation
outcomes for stroke survivors.
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