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ABSTRACT

Background: Disease-specific outcome measures are increasingly used in clinical and research settings to evaluate health-
related quality of life in specific populations. The Stroke Impact Scale (SIS) is a widely recognized tool for assessing the impact
of stroke on patients’ daily functioning. Initially developed in English, the SIS has been translated into several languages
worldwide. However, no validated Urdu version currently exists for use in Pakistan, where Urdu is the national language and
stroke prevalence is steadily increasing.

Objective: To translate the Stroke Impact Scale (proxy version) into Urdu and to determine its validity and reliability among
Pakistani stroke patients.

Methods: This descriptive tool translation study was conducted in two phases. In Phase 1, the SIS-proxy was forward-translated
into Urdu and then back-translated into English, following the World Health Organization (WHO) translation and adaptation
guidelines. Expert consensus was used to finalize the culturally adapted version. In Phase 2, psychometric testing was conducted
on a sample of 200 stroke patients. Test-retest reliability was assessed by administering SIS-U twice to 50 participants with a
3-day interval. Construct validity was examined by correlating SIS-U with the Barthel Index. Internal consistency was
determined using Cronbach’s alpha, while exploratory factor analysis identified underlying domains based on Eigenvalues >1.
Floor and ceiling effects were also evaluated.

Results: The Urdu version of SIS demonstrated excellent test-retest reliability with an ICC value of 0.892 and strong construct
validity through a significant correlation with the Barthel Index (r = 0.88, p = 0.000). Internal consistency was high, with a
Cronbach’s alpha of 0.892. Factor analysis extracted seven components explaining 82.25% cumulative variance. No floor or
ceiling effects were observed in the total score distribution.

Conclusion: The Urdu version of the Stroke Impact Scale (proxy) is a valid and reliable instrument for evaluating the impact
of stroke on daily activities in Pakistani patients, and is recommended for use in both clinical and research settings.

Keywords: Activities of Daily Living, Psychometrics, Proxy, Reliability, Stroke, Stroke Rehabilitation, Validation Study.
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INTRODUCTION

Non-communicable diseases (NCDs) represent a pressing global health crisis, accounting for approximately 63% of all deaths
worldwide, with this burden projected to rise by 15% between 2010 and 2020 (1). Among these, stroke—a condition that can alter an
individual’s life within moments—is the second leading cause of death globally, surpassed only by ischemic heart disease (1,2). Defined
by the World Health Organization in 1970 as a rapidly developing clinical event marked by focal or global neurological impairment
lasting at least 24 hours or resulting in death, without any apparent cause other than vascular origin, stroke remains a critical focus for
healthcare systems worldwide (3). It arises due to the disruption of blood flow to the brain caused either by a blockage, known as
ischemic stroke, or by a rupture, termed hemorrhagic stroke—both leading to irreversible neuronal damage due to oxygen deprivation
(4). Although ischemic stroke comprises the majority of cases, accounting for 80% of all incidents, hemorrhagic stroke—despite being
less frequent—contributes to approximately 40% of all stroke-related mortalities, underscoring its severity (5). Transient ischemic
attacks (TIAs), often referred to as "mini-strokes," are also significant as they precede full strokes in nearly 10% of cases within 90 days,
serving as a clinical warning sign (6). The hallmark symptoms of stroke—including facial asymmetry, arm weakness, and speech
disturbances—necessitate prompt neuroimaging via CT or MRI, with MRI providing superior early diagnostic accuracy (7). The
widespread impact of stroke is reflected in its ranking as the third leading cause of disability and the second leading cause of death
worldwide, accounting for over 113 million Disability Adjusted Life Years (DALYs) (8). Projections suggest that the global incidence
of stroke may rise to 23 million annually by 2030 (9). Regional statistics further demonstrate the extensive burden, with Europe reporting
1.1 million stroke deaths annually and over a million survivors in the UK alone (10). The United States anticipates that by 2030, nearly
4% of its population will be affected by stroke, contributing to an annual economic cost exceeding $72 billion (11). Notably, sex-based
disparities exist, as women appear to suffer more severe strokes, with a 25.5% mortality rate compared to 20.2% in men, possibly due
to hormonal, physiological, and behavioral differences (12).

Stroke prevalence is rising in low- and middle-income countries as well. A 2013 national health survey in Brazil reported that over 22
million individuals had experienced a stroke, with Brazil also exhibiting the highest stroke mortality rate in South America (13). In
Canada, the prevalence reached 405,000 individuals in 2013 (13). The risk of stroke increases significantly with age, doubling every
decade after the age of 55 (14). In developed countries, it most commonly affects those between 70 and 75 years of age (3). A study in
Singapore reported a stroke prevalence of 7.6% among individuals aged 60 and above (7,8). While age and gender remain unmodifiable
risk factors, the most important modifiable contributors to stroke are hypertension and diabetes. In the United States, approximately 75
million individuals are hypertensive (3,4), while in Pakistan, the prevalence is as high as 33%, the highest in South Asia (9). Hypertension
contributes to both ischemic and hemorrhagic strokes by inducing structural and functional changes in cerebral vasculature (3). Similarly,
diabetes is a major stroke risk factor, conferring a 23% higher risk in diabetics compared to non-diabetics, with insulin resistance playing
a key role in ischemic events (4). Alarmingly, Pakistan ranks sixth globally in diabetes prevalence, with an estimated 9-10% of the
population affected (12). Many individuals remain undiagnosed or do not adhere to follow-up care due to limited awareness and
healthcare accessibility (4). The consequences of stroke extend far beyond physical health, disrupting daily life and placing immense
psychological, social, and economic burdens on individuals and families alike (11). Stroke survivors often experience a profound decline
in quality of life (QOL), not only due to impaired mobility but also owing to changes in cognition, mood, self-perception, and social
interaction (2,10). As a result, comprehensive post-stroke evaluations must consider all aspects of recovery, not merely physical
independence. Given this alarming epidemiological trajectory, there is a critical need to investigate the modifiable risk factors
contributing to stroke within vulnerable populations. This study therefore aims to rationally explore the prevalence and impact of key
risk factors—particularly hypertension and diabetes—among individuals affected by stroke, in order to inform preventive strategies and
optimize early intervention.

METHODS

This study employed a descriptive cross-sectional design with a psychometric analysis component to evaluate the validity and reliability
of the Urdu version of the Stroke Impact Scale (SIS-U) through translation and cultural adaptation. Following formal approval from the
original developer of the SIS, the translation process was conducted in accordance with World Health Organization (WHO) guidelines.
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This multistep procedure included forward translation, expert panel review, back-translation, cognitive debriefing, and pretesting to
ensure conceptual and linguistic equivalence for the Urdu-speaking population. A total of 200 stroke patients were recruited using a
convenience sampling technique. Participants included adult patients diagnosed with either ischemic or hemorrhagic stroke, who were
clinically stable and capable of providing informed consent or whose proxies could participate on their behalf. Patients with pre-existing
severe cognitive impairment, significant psychiatric disorders, or communication limitations that could interfere with the assessment
process were excluded. Ethical approval for the study was obtained from the institutional review board, and written informed consent
was secured from all participants or their legal representatives prior to data collection (3,7).

Demographic and clinical data, including age, gender, type and side of stroke, were recorded. Functional outcomes were assessed using
both the SIS-U (for proxy assessment) and the Barthel Index. Data analysis was conducted using SPSS version 20. For internal
consistency, Cronbach’s alpha was calculated for each domain of the SIS-U, with values >0.70 considered acceptable. Test-retest
reliability was assessed using the intraclass correlation coefficient (ICC), along with 95% confidence intervals, to measure the temporal
stability of the tool. A subset of participants from the total sample was used for test-retest reliability evaluation, although the specific
number was not detailed, which may affect interpretability. Construct validity was assessed by evaluating Spearman’s correlation
coefficients between the SIS-U and the Barthel Index, expecting a positive correlation across functionally related domains. Content
validity was assured during the expert review phase of translation. The floor and ceiling effects were determined by identifying the
proportion of participants scoring the lowest or highest possible scores in SIS-U domains, with less than 15% considered acceptable,
indicating adequate scale responsiveness. For factor analysis, sample adequacy was tested using the Kaiser-Meyer-Olkin (KMO)
measure, and Bartlett’s test of sphericity was used to confirm the suitability of data for exploratory factor analysis. Factors were extracted
based on Eigenvalues greater than one, consistent with established psychometric thresholds.

RESULTS

The study was conducted on a sample of 200 stroke patients with a mean age of 65.8 years (£11). Female participants slightly
outnumbered males, comprising 52.2% (n=105) of the sample compared to 47.3% males (n=95). The majority of patients (81.6%)
experienced ischemic strokes (n=164), while the remaining 17.9% (n=36) had hemorrhagic strokes. Left-sided stroke was more prevalent
(58.2%, n=117) compared to right-sided (41.3%, n=83). Test-retest reliability of the SIS-U was evaluated in 50 participants who
completed the assessment twice, with a 3-day interval between sessions. Pearson correlation coefficient for the overall SIS-U score
between the two assessments was +0.99, reflecting a very strong correlation, while the ICC value was 0.892, indicating excellent
reliability (p=0.000). Domain-wise test-retest reliability coefficients were also high, ranging from 0.81 to 0.99 across all domains:
strength (0.97), cognition (0.99), emotions (0.98), communication (0.98), ADLs (0.99), mobility (0.95), hand function (0.81), and social
participation (0.99), all statistically significant at p=0.000. Internal consistency of the SIS-U across its eight domains yielded a
Cronbach’s alpha of 0.892, confirming excellent internal reliability. Descriptive statistics further supported this consistency, with item-
total correlations ranging from 0.71 to 0.88 for most domains. Notably, the item-total correlation for the social participation domain was
substantially lower at 0.071, indicating possible limitations in internal alignment for this particular domain.

The floor and ceiling effects were assessed by dividing total SIS scores (range 1-295) into five quartiles. No participants were found in
the lowest quartile (1-59), and only 13.9% (n=28) scored in the highest range (237-295), indicating no significant floor or ceiling effect.
The majority of participants (40.8%, n=82) fell within the mid-range quartile (119-177), reflecting moderate functional impact and
supporting the tool’s ability to capture a broad range of functional outcomes. Inter-item correlation analysis revealed significant positive
relationships among all domains, with correlation coefficients ranging from mild to moderate. Exceptions were noted for the social
participation domain, which showed no significant correlations with other domains, despite reaching statistical significance (p=0.000),
suggesting a potential issue in construct integration. Construct validity was confirmed through a strong positive Spearman correlation
(r = 0.88, p = 0.000) between the SIS-U and the Barthel Index, indicating that SIS-U reliably aligns with established measures of
functional independence. Content validity, evaluated via expert ratings, yielded a content validity index (CVI) of 0.83, demonstrating
satisfactory content adequacy, supported by an item agreement score of 49 out of 6 raters and an average S-CVI of 0.96. Factor analysis
confirmed sampling adequacy with a KMO value of 0.94 and a highly significant Bartlett’s test (x> = 18291.8, df = 1711, p < 0.001).
Seven factors were extracted with Eigenvalues >1, explaining a cumulative variance of 82.25%. The first component accounted for
53.04% of the total variance, followed by 11.83%, 5.79%, 4.29%, 3.09%, 2.46%, and 1.75% by the subsequent components. Factor
loadings showed clear alignment of items within specific components, with coefficients >0.30 used as a threshold for component
assignment.
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Table 1: Age Mean, SD, Frequencies

Variable Mean £SD
Age 65.8 £11
Variables Frequency
GENDER

Male 95(47.3%)
Female 105(52.2%)
STROKE TYPE

Ischemic 164(81.6%)
Hemorrhagic 36(17.9%)
SIDE OF STROKE

Left 117(58.2%)
Right 83(41.3%)

Table 2: Test Re-Test Coefficient of Urdu Version of SIS-3

ICC

Pearson’s correlation (r)

p-value

1st assessment 0.892

2nd assessment

0.99

0.000

Table 3: Psychometric Properties of SIS-U Domains and Cronbach's Alpha

Domains Mean Standard Deviation Range Item-Total Correlation Pearson’s r (Test-Retest) p-Value
1t and 2" assessment
Strength 10.5 424 16 0.88 0.97 0
Cognition 226 8.6 28 0.8 0.99 0
Emotions 28,6 7.27 33 0.71 0.98 0
Communication 233 8.66 28 0.79 0.98 0
ADLs 24.8 11.24 40 0.87 0.99 0
Mobility 22.8 10.85 36 0.88 0.95 0
Hand function 11.3 6.07 20 0.764 0.81 0
Social participation 216 9.7 30 0.071 0.99 0
Total items Cronbach's Alpha
N=8 0.892

Table 4: Floor and Ceiling Effect
Quartiles of total score of SIS Frequency Percentage
1 (score range from 1-59) 0 0%
2 (score range from 60-118) 44 21.9%
3 (score range from 119-177) 82 40.8%
4 (score range from 178-236) 46 22.9%
5 (score range from 237-295) 28 13.9%
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Table 5: Inter-Item Correlation

SIS domains Strength Cognition emotions communication ADLs Mobility Hand Social
function participation
Strength rs =1 rs=0.71 rs=0.71 rs=0.73 rs=0.8 rs=0.85 rs=0.72 rs=0.11
p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0

Cognition rs=0.73 rs=1 rs=0.73 rs=0.79 rs=0.72  rs=0.73 rs=0.51 rs=0.06
p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0

Emotions rs=0.71 rs=0.73 rs=1 rs=0.58 rs=0.71  rs=0.72 rs=0.56 r5s=0.04
p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0

Communication rs=0.73  rs=0.79 rs=0.58 rs=1 rs=0.7 rs=0.75 rs=0.61 rs=0.11
p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0

ADLs rs=0.84 rs=0.72 rs=0.71 rs=0.76 rs=1 rs=0.89 rs=0.84 rs=0.02
p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0

Mobility rs=0.85 rs=0.85 rs=0.72 rs=0.75 rs=0.89  rs=1 rs=0.75 rs=0.08
p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0

Hand function rs=0.72  rs=0.56 1s=0.56 rs=0.61 rs=0.84  rs=0.75 rs=1 rs=0.10
p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0

Social rs=0.11 rs=0.06 rs=0.04 rs=0.11 rs=0.02 rs=0.08 rs=0.10 rs=1

participation p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0 p=0.0

Table 6: Summary of Construct Validity, Content Validity, and Sampling Adequacy

Measure Statistical Value p-Value Interpretation

Barthel Index and SIS Correlation Spearman’s r = 0.88 0.000 Strong correlation

Content Validity Index (CVI S-CVI=0.96; CVI=0.83 N/A Satisfactory content validity

No. of Rate =5 Total item

agreement = 49
Sampling Adequacy (KMO) KMO =0.94 0.000 Excellent sampling adequacy

Table 7: Components of SIS and %age Variance

Components Eigen value %age of variance
1 31.2 53.04

2 6.9 11.83

3 3.4 5.79

4 2.5 4.29

5 1.8 3.09

6 1.4 2.46

7 1.03 1.75
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Table 8: Factor Loading

Items Factor loading Component
SIS3 0.73 1
SIS4 0.71 1
SIS18 0.49 1
SIS32 0.65 1
SIS33 0.54 1
SIS34 0.55 1
SIS35 0.65 1
SIS36 0.73 1
SIS37 0.69 1
SIS39 0.69 1
SIS41 0.69 1
SIS42 0.74 1
SIS43 0.73 1
SIS44 0.76 1
SIS45 0.74 1
SIS46 0.8 1
S1S47 0.79 1
SI1S48 0.77 1
SISS 0.82 2
SIS6 0.84 2
SIS7 0.79 2
SIS8 0.8 2
SIS9 0.76 2
SIS10 0.78 2
SIS11 0.74 2
SIS12 0.61 2
SIS13 0.55 2
SIS38 0.56 2
SIS40 0.56 2
SIS1 0.57 3
SIS2 0.65 3
SI1S28 0.74 3
S1S29 0.67 3
SIS30 0.56 3
SIS31 0.68 3
SIS49 0.73 3
SIS50 0.77 3
SIS51 0.81 3
SIS52 0.8 3

© 2025 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. 445



+,

Vol 3 Issue 2: Urdu Translati d Validati SIS-P '
Jﬁn';?:ieD efi:{.e rdu Translation and Validation of roxy + . INSIEHTS- J“n

INSIGHTS-JOURNAL OF HEALTH
AND REHABILITATION ® ® ®

Items Factor loading Component
SIS53 0.73 3
SIS54 0.92 4
SIS55 0.92 4
SIS56 0.92 4
SIS57 0.91 4
SIS58 0.91 4
SIS59 0.93 4
SIS21 0.58 5
SIS22 0.62 5
SIS23 0.68 5
SIS24 0.64 5
SIS25 0.65 5
SIS26 0.66 5
SIS14 0.56 6
SIS15 0.58 6
SIS16 0.57 6
SIS27 0.56 6
SIS17 0.83 7
SIS19 0.76 7
SIS20 0.79 7
Distribution of Participants by SIS Score Quartiles Gender Distribution in Stroke Patients

80

701
£ 60}
I§ 50|
‘g 40 Male
é 20 Female
= 201

10

0 1(1-59) 2 (60-118) 3(119-177) 4 (178-236) 5 (237-295)
SIS Score Quartiles
Figure 2 Distribution of Participants by SIS Score Quartiles Figure 1 Gender Distribution in Stroke Patients
DISCUSSION

The present study was conducted to translate and culturally adapt the Stroke Impact Scale version 3 (SIS-3) for proxy use into the Urdu
language and evaluate its psychometric properties in a clinical population of stroke patients. The findings demonstrated that the Urdu
version (SIS-U) possessed robust validity and reliability, meeting the pre-established psychometric hypotheses and aligning well with
the standards set by international adaptations of the scale (15,16). The translation process adhered rigorously to established World Health
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Organization (WHO) protocols, ensuring semantic and conceptual equivalence through expert consensus and careful linguistic handling,
which contributed to the clarity and usability of the final version in clinical settings. Test-retest reliability, a cornerstone of psychometric
evaluation, was established with an ICC of 0.892, indicating excellent reliability across repeated assessments (17,18). The domain-
specific test-retest reliability values, which ranged from 0.81 to 0.99, reflected high temporal stability and were consistent with or
exceeded the benchmark value of 0.96 set during hypothesis formulation. Comparative analysis with other cultural versions revealed
that the Korean, Brazilian, and Italian versions of SIS reported relatively lower reliability values for domains like social participation
and mobility (19,20). These discrepancies may be attributed to differences in study populations, as prior studies were hospital-based
whereas the current study focused on outpatient stroke survivors who likely presented with less acute impairment and more stable
functional status at the time of assessment (21).

Internal consistency, evaluated using Cronbach’s alpha, was found to be 0.892 for SIS-U, which indicates high inter-item correlation
and scale coherence. This finding aligns with values reported for Korean, Brazilian, Italian, and Nigerian versions, all of which
demonstrated Cronbach’s alpha values exceeding 0.74 (22). The consistency of these results across diverse linguistic and cultural
contexts supports the structural integrity of SIS-3 as a reliable multidimensional measure of stroke recovery. However, the domain of
social participation in this study showed a relatively weak item-total correlation, suggesting potential variability in interpretive relevance
or construct representation in the Urdu-speaking population. Future modifications may be considered to enhance its cultural sensitivity
and measurement fidelity. Construct validity was demonstrated through strong positive correlation between SIS-U and the Barthel Index
(r=0.88, p=0.000), confirming its concurrent validity as a functional outcome measure. This result is in agreement with findings from
French and Korean versions, where similar correlations were reported between SIS physical domains and Barthel-related indices (23).
This supports the argument that SIS-U effectively captures real-world functional limitations and performance in stroke survivors and
can be integrated with established tools to provide a comprehensive clinical picture.

Exploratory factor analysis yielded seven components with Eigenvalues greater than one, explaining a cumulative variance of 82.25%.
The strongest component accounted for over half of the total variance (53.04%). These results differ from earlier psychometric studies
in which fewer components were extracted, such as one UK-based study where a single factor explained 68.76% of the variance and
was used to generate a composite index (22). The multidimensional structure observed in the current analysis supports the domain-based
approach of the SIS, emphasizing its utility in separately evaluating cognitive, emotional, and physical domains of post-stroke recovery.
The absence of floor or ceiling effects in SIS-U further confirms that the tool has an appropriate range and sensitivity to detect subtle
variations in patient-reported outcomes, unlike some previous studies which reported domain-specific floor or ceiling effects,
particularly in cognition and social participation (24). The content validity index (CVI = 0.83) confirmed expert agreement on the
relevance and appropriateness of the items in the Urdu context. This level of agreement supports the assertion that the SIS-U maintains
the conceptual intent of the original scale. The cultural adaptation process appears to have preserved the integrity of the original items,
while ensuring linguistic and contextual resonance.

A major strength of this study lies in its comprehensive psychometric assessment encompassing content validity, construct validity,
internal consistency, and test-retest reliability. Additionally, the use of a representative outpatient stroke population enhances the external
validity of the findings and reflects the tool’s practical relevance in real-world rehabilitation settings. The rigorous adherence to
standardized guidelines for translation and cultural adaptation further strengthens the methodological integrity. However, certain
limitations merit consideration. The study was conducted in a single region, and results may not reflect broader national variations in
language usage or healthcare access. Furthermore, while domain-wise psychometric properties were explored, subgroup analysis by
stroke type, gender, or age was limited and should be expanded in future research to identify specific patient needs or biases in item
performance. The lower inter-item correlation for social participation domain and its poor association with other domains indicate a
potential need for cultural recalibration of this component. Future studies should explore the responsiveness of SIS-U to intervention
over time and its predictive validity in longitudinal designs. Incorporating qualitative feedback from stroke survivors and caregivers
could also enrich the cultural alignment of the tool. Moreover, evaluating SIS-U in inpatient, rural, and linguistically diverse populations
within Pakistan would provide a more nuanced understanding of its broader applicability. In conclusion, the Urdu version of SIS-3 for
proxy reporting demonstrated excellent psychometric performance and cultural relevance, making it a reliable and valid instrument for
assessing post-stroke recovery in Urdu-speaking populations. Its multidimensional scope, linguistic accessibility, and clinical
applicability position it as a valuable addition to stroke rehabilitation outcome assessment in low-resource settings.
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CONCLUSION

The study concludes that the Urdu version of the Stroke Impact Scale (SIS) for proxy use is a valid and reliable instrument for assessing
the impact of stroke on the lives of survivors. Through rigorous translation, cultural adaptation, and psychometric evaluation, the tool
demonstrated strong measurement properties, making it suitable for both clinical practice and research settings. Its availability in Urdu
enables healthcare providers and researchers to more accurately evaluate post-stroke recovery in native-speaking populations, thereby
supporting targeted rehabilitation planning and outcome monitoring in culturally relevant contexts.
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