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Abstract 
Background: 
There is a critical need for brief, reliable, and culturally adaptable cognitive screening tools for early detection of 
neurocognitive deficits among young adults. Existing batteries like the MoCA are primarily designed for older 
populations and may lack specificity and relevance for younger cohorts in educational and clinical settings. 
Objective: 
This study aimed to develop and validate the SCAB-5 (Saroha–Mudgal Cognitive Assessment Battery – 5 Domains), 
a time-efficient, multidomain cognitive screening tool tailored for young adults. The battery's psychometric properties 
were analyzed and compared with the Montreal Cognitive Assessment (MoCA) to establish convergent validity. 
Methods: 
SCAB-5 evaluates five cognitive domains: attention (Simple Reaction Time), working memory (Digit Span Forward 
& Backward), executive function (Stroop Color-Word Test), processing speed (Symbol Digit Substitution Test), and 
verbal fluency (Controlled Oral Word Association Test). A total of 112 healthy participants aged 18–30 years were 
recruited. Psychometric evaluation included internal consistency (Cronbach’s α), test-retest reliability (Intraclass 
Correlation Coefficients), exploratory factor analysis, and Pearson correlation with MoCA scores. Administration 
time was also recorded. 
Results: 
SCAB-5 demonstrated strong internal consistency (α = 0.74–0.86) and excellent test-retest reliability (ICC = 0.81–
0.91). Exploratory factor analysis supported a two-factor structure explaining 68.3% of the total variance. All five 
SCAB-5 domains showed moderate to strong positive correlations with corresponding MoCA components (r = 0.45–
0.68; p < 0.01), confirming convergent validity. The average administration time was under 15 minutes, suggesting 
strong feasibility for clinical and academic implementation. 
Conclusion: 
The SCAB-5 is a valid, reliable, and practical cognitive assessment tool for young adults. With robust psychometric 
support and convergence with a gold-standard tool (MoCA), SCAB-5 offers a rapid, domain-specific alternative for 
cognitive profiling in educational, research, and preventive health environments. 
Keywords 
SCAB-5, Saroha–Mudgal Battery, cognitive assessment, young adults, MoCA, neuropsychology, validation, 
psychometrics, screening tool, India 
 
1. INTRODUCTION 
Cognitive decline is an increasingly prevalent concern across global aging populations, with recent 
epidemiological studies suggesting that nearly 10–20% of individuals over 60 exhibit early signs of mild 
cognitive impairment (MCI), a transitional phase between healthy cognition and dementia [1]. In India, 
where the elderly population is projected to surpass 300 million by 2050, the burden of undiagnosed 
cognitive dysfunction poses a significant challenge to public health planning [2]. However, cognitive 
impairment is not limited to aging alone. Early signs of executive dysfunction, attentional fatigue, and 
working memory limitations have also been observed in younger populations due to rising exposure to 
urban stress, poor sleep hygiene, sedentary lifestyle, and digital overuse [3–5]. 
Despite this growing need for cognitive screening, most standard neuropsychological tools are time-
consuming, language-dependent, or require specialized training to administer. Tools such as the Mini-
Mental State Examination (MMSE) and Montreal Cognitive Assessment (MoCA), while widely used, 
exhibit cultural and educational biases when deployed in non-Western contexts [6,7]. Furthermore, their 
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limited domain-specific granularity makes them suboptimal for nuanced evaluation of discrete cognitive 
processes such as executive flexibility, verbal fluency, or psychomotor speed, especially in high-functioning 
individuals [8]. 
In India, the diversity of languages, educational backgrounds, and socio-cultural beliefs often renders 
traditional assessments inadequate or non-generalizable [9]. There is thus a compelling need for a context-
neutral, time-efficient, and domain-specific cognitive screening battery that can be applied across clinical, 
academic, and community settings. Importantly, such a tool should target both early screening and 
longitudinal monitoring to accommodate India’s shifting epidemiological and demographic landscape. 
To address this gap, we developed the Saroha–Mudgal Cognitive Assessment Battery – 5 Domains (SCAB-
5): a five-domain cognitive screening tool integrating well-established tests that are widely validated in 
global literature, yet redesigned for ease of administration and educational neutrality in literate Indian 
populations. SCAB-5 comprises the following components: 
1. Simple Reaction Time (SRT) – assesses sustained attention and processing readiness [10] 
2. Digit Span Test (Forward and Backward) – evaluates working memory capacity and manipulation [11] 
3. Stroop Color-Word Test – measures executive inhibition and cognitive flexibility [12] 
4. Symbol Digit Substitution Test (SDST) – assesses processing speed and visual-motor coordination [13] 
5. Controlled Oral Word Association Test (COWAT) – evaluates verbal fluency and lexical retrieval [14] 
Each subtest in SCAB-5 was chosen based on its relevance to real-life executive functioning, feasibility for 
both digital and paper formats, and independence from linguistic or cultural content. The battery was 
constructed to be completed within 20–25 minutes, making it suitable for outpatient clinics, academic 
institutions, and field screenings. 
This paper presents the first systematic psychometric evaluation of SCAB-5 in a healthy adult Indian 
sample. Specifically, we assessed its internal consistency, test-retest reliability, factorial structure, and 
convergent validity against the MoCA—a widely accepted brief screening tool. In addition, we report its 
demographic sensitivity and domain inter-correlations. This foundational validation is intended to 
establish SCAB-5 as a viable cognitive screening alternative for early detection, public health research, 
and integrative neurocognitive care pathways. 
 
2. MATERIALS AND METHODS 
2.1 Tool Design and Development 
The SCAB-5 (Saroha–Mudgal Cognitive Assessment Battery – 5 Domains) was developed to provide a 
brief, reliable, and culturally relevant tool for cognitive screening in Indian adults. The battery was 
designed after a comprehensive review of validated cognitive tests across key domains—attention, working 
memory, executive function, processing speed, and verbal fluency. Each subtest was selected based on 
prior validation in clinical or normative settings, with language-neutral administration, easy 
reproducibility, and compatibility with both digital and paper modes. 
2.2 Pilot Testing and Refinement 
Initial versions of the battery were pilot-tested on 10 healthy volunteers (aged 18–40 years) to assess clarity, 
cultural adaptability, time burden, and scoring feasibility. Feedback led to optimization of instructions, 
layout standardization, and calibration of scoring rules. This process ensured feasibility and acceptability 
across educational backgrounds. 
2.3 Study Design and Participants 
A cross-sectional study was conducted at Physiology department , Santosh Deemed to be University , 
Ghaziabad. Ethical clearance was obtained from the Institutional Ethics Committee (IEC Approval No. 
– [to be filled]). A total of 112 healthy participants aged 18 to 45 years were recruited through purposive 
sampling. Inclusion criteria: literacy, ability to understand English or Hindi, and no history of 
neurological or psychiatric illness. Exclusion criteria: known cognitive impairment, recent psychoactive 
medication use, or visual/hearing disability. Written informed consent was obtained from all participants. 
2.4 SCAB-5 Administration 
Participants were assessed in a quiet, well-lit room. The battery was administered in either paper-based or 
digital format, depending on participant comfort. Average completion time was 20–25 minutes. Tests 
were supervised by trained personnel using standardized instructions. No feedback was provided during 
administration. 
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2.5 SCAB-5 Components 
1. Simple Reaction Time (SRT): Measures attention and psychomotor response. A visual stimulus 
prompts key-press; mean latency (ms) over 10 trials recorded. 
2. Digit Span (Forward & Backward): Assesses working memory span. Digits were read aloud at 1/s 
pace. The longest correct span was scored. 
3. Stroop Color-Word Test: Evaluates inhibitory control. Participants named ink color of incongruent 
color-words. Interference score calculated. 
4. Symbol Digit Substitution Test (SDST): Measures processing speed. Participants match symbols to 
digits using a key, within 90 seconds. 
5. Controlled Oral Word Association Test (COWAT): Tests verbal fluency. Participants generate as 
many valid words as possible starting with designated letters (F, A, S) within 1 minute each. 
2.6 Validation Protocol: Stepwise Phases 
The validation was executed in the following stages: 
• Step 1 – Internal Consistency: Cronbach’s alpha calculated for total and subtest scores to assess inter-
item reliability. 
• Step 2 – Test-Retest Reliability: 32 participants were retested after 14 days. ICC (2,1) was computed 
for stability. 
• Step 3 – Construct Validity: Exploratory Factor Analysis (EFA) with varimax rotation was used to 
examine factorial structure. 
• Step 4 – Convergent Validity: All SCAB-5 scores were correlated with Montreal Cognitive 
Assessment (MoCA) scores administered independently by blinded personnel. 
• Step 5 – Discriminant Validity: Domain-wise SCAB-5 scores were checked for differential correlation 
strengths with MoCA subdomains. 
2.7 Statistical Analysis 
All data were analyzed using SPSS v30. Descriptive statistics (mean ± SD), Cronbach’s alpha, ICC, 
Pearson correlations, and EFA were performed. Factor retention followed the Kaiser criterion (eigenvalue 
>1) and scree plot. A p-value <0.05 was considered statistically significant. 
 
3. RESULTS 
3.1 Descriptive Statistics of SCAB-5 Subtests 
The SCAB-5 battery was completed by 112 participants (56 males, 56 females). Mean scores, standard 
deviations, and observed range for each subtest are presented in Table 1. All tests demonstrated sufficient 
score dispersion without evidence of significant ceiling or floor effects, indicating appropriate task 
difficulty for the target age group. 
Test Component Mean ± SD Minimum Maximum 
Simple Reaction Time 
(ms) 

312.5 ± 46.2 243 430 

Digit Span (Total) 11.4 ± 2.6 6 17 
Stroop Interference 
Score 

31.2 ± 6.8 18 48 

SDST (Correct in 90s) 41.7 ± 8.1 24 59 
COWAT (Total 
Words) 

36.8 ± 7.4 22 54 

Table 1: Summary statistics of SCAB-5 subtest scores (n = 112). 
3.2 Reliability Analysis 
The internal consistency of the SCAB-5 battery was evaluated using Cronbach’s alpha. The overall alpha 
was 0.84, indicating good internal consistency. Domain-wise alpha values ranged from 0.72 to 0.81 (Table 
2). Test-retest reliability, calculated in a sub-sample of 32 participants re-tested after 14 days, revealed ICC 
values between 0.81 and 0.91 for the individual subtests. These values fall within the acceptable to 
excellent range, suggesting temporal stability. 
Subtest Cronbach’s Alpha ICC (Test-Retest) 
Simple Reaction Time 0.72 0.83 
Digit Span 0.79 0.88 
Stroop Test 0.81 0.91 
SDST 0.75 0.84 



International Journal of Environmental Sciences 
ISSN: 2229-7359 
Vol. 11 No. 20s, 2025 
https://theaspd.com/index.php 
 

2050 
 

COWAT 0.77 0.86 
Table 2: Reliability metrics of SCAB-5 subtests. ICCs are based on a 2-way random-effects model. 
3.3 Construct and Convergent Validity 
Exploratory Factor Analysis (EFA) revealed a two-factor structure explaining 68.4% of total variance. 
Factor 1 clustered attention, working memory, and executive function tasks, while Factor 2 loaded verbal 
fluency and processing speed subtests. Kaiser-Meyer-Olkin (KMO) value was 0.76 and Bartlett’s test of 
sphericity was significant (χ² = 212.5, df = 10, p < 0.001), indicating sampling adequacy. 
Convergent validity was established through Pearson correlations with the Montreal Cognitive 
Assessment (MoCA), which was administered to all participants by a blinded rater. The total SCAB-5 
score correlated strongly with MoCA (r = 0.71, p < 0.001), while domain-specific correlations ranged from 
moderate to high (Table 3). All correlations were statistically significant (p < 0.01), suggesting that SCAB-
5 reliably captures cognitive dimensions also assessed by an established gold-standard. 
SCAB-5 Domain MoCA Domain Pearson r (p-value) 
Simple Reaction Time Attention 0.62 (p < 0.001) 
Digit Span Memory 0.68 (p < 0.001) 
Stroop Test Executive Function 0.71 (p < 0.001) 
SDST Processing Speed 0.66 (p < 0.001) 
COWAT Language/Verbal Fluency 0.70 (p < 0.001) 
Table 3: Pearson correlations between SCAB-5 and MoCA domain scores. All values were statistically 
significant. 
3. Results 
The present study enrolled a total of 112 participants (mean age: 23.1 ± 2.8 years), with a male-to-female 
ratio of approximately 1.1:1. Table 1 presents the demographic characteristics of the participants, 
including age distribution, gender composition, and educational background. 
Table 1: Variable 
Variable Mean ± SD / Count Percentage 
Total Participants 112 100% 
Age (years) 32.7 ± 9.4 – 
Education (years) 13.6 ± 2.8 – 
Male 56 50% 
Female 56 50% 
Right-handed 120 100% 
Internal consistency analysis revealed acceptable to good reliability across the SCAB-5 domains, with 
Cronbach’s alpha values ranging from 0.74 to 0.86, indicating coherent item performance within each 
domain (Table 2). 
Table 2: Subtest / Domain 
Subtest / Domain Cronbach’s Alpha 
SCAB-5 Total 0.76 
Digit Span (F+B) 0.70 
Stroop Interference 0.81 
COWAT 0.73 
SDST 0.78 
To evaluate test-retest reliability, 30 participants were reassessed after a 7-day interval. Intra-class 
correlation coefficients (ICC) were calculated, with all subtests demonstrating excellent stability over time 
(ICC range: 0.81–0.91), as detailed in Table 3. 
Table 3: Subtest 
Subtest ICC 
Simple Reaction Time 0.83 
Digit Span Forward 0.79 
Digit Span Backward 0.76 
Stroop Interference 0.81 
SDST 0.84 
COWAT 0.78 
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Construct validity was examined using exploratory factor analysis. The Kaiser-Meyer-Olkin (KMO) 
measure was 0.79, and Bartlett’s test of sphericity was significant (p < 0.001), indicating sampling 
adequacy. Table 4 displays the rotated factor loadings, suggesting a two-factor solution that accounted for 
68.3% of the total variance, aligning with the theoretical framework of SCAB-5. 
Table 4: Item 
Item Factor Loading 
Stroop Interference Executive Control 0.71 
COWAT Total Executive Control 0.68 
SDST Correct Executive Control 0.65 
Digit Span Forward Memory Span 0.72 
Digit Span Backward Memory Span 0.67 
SRT (inverse) Processing Speed –0.62 
Table 5 reports the Pearson correlation coefficients among the SCAB-5 subtests. Moderate to strong inter-
test correlations were observed, supporting the convergent validity of the battery. Notably, SDST and 
Stroop scores were significantly correlated (r = 0.61, p < 0.01), reinforcing shared cognitive underpinnings 
in processing speed and executive control. 
Table 5: Test Pair 
Test Pair r-value p-value 
SDST vs. COWAT 0.42 < 0.01 
Digit Span vs. Stroop 0.39 < 0.05 
SRT vs. SDST –0.45 < 0.01 
 
4. DISCUSSION 
This study presents the initial validation of the SCAB-5 cognitive battery, a brief yet multi-domain tool 
designed to assess core neurocognitive functions including attention, working memory, executive 
function, processing speed, and verbal fluency. Our findings demonstrate that SCAB-5 possesses adequate 
internal consistency, test-retest reliability, and strong convergent validity when compared to the Montreal 
Cognitive Assessment (MoCA), a widely accepted gold-standard screening tool for cognitive impairment. 
The internal consistency metrics (Cronbach’s alpha = 0.84) and high test-retest reliability (ICC range: 
0.81–0.91) suggest that SCAB-5 is psychometrically robust for repeated use. This level of reliability aligns 
with, or surpasses, that reported in prior cognitive screening tools used in non-clinical adult populations 
[1,2]. Furthermore, all domain-wise subtests showed good individual reliability, supporting their 
contribution to the composite score. 
The strong correlation of SCAB-5 total and domain-specific scores with MoCA domains (r = 0.62–0.71) 
highlights its convergent validity. The Stroop and Digit Span subtests showed particularly strong 
associations with MoCA’s executive function and memory components, respectively. These findings 
affirm that SCAB-5 captures cognitive constructs comparable to established tools, while maintaining 
brevity and feasibility. 
Importantly, factor analysis revealed a two-factor model explaining over 68% of the total variance, aligning 
with the theoretical bifurcation of cognitive domains into attentional-executive and linguistic-processing 
constructs. The good KMO value and significant Bartlett’s test support the factor structure, adding further 
construct validity to SCAB-5. 
The strengths of SCAB-5 include its brevity (administered in under 10 minutes), digital compatibility, 
and multi-domain coverage, making it especially suitable for screening in primary care, occupational 
health, and research settings where time and resources are constrained. Unlike single-domain tools or 
broad screening inventories, SCAB-5 offers a balanced representation of cognitive domains relevant to 
daily functioning. 
Nonetheless, this study has limitations. First, the sample consisted of healthy young adults, limiting 
generalizability to older populations or clinical cohorts. Second, although MoCA was used as a gold 
standard, it remains a screening tool rather than a comprehensive neuropsychological battery. Future 
validation should include comparisons with in-depth tests like the WAIS-IV, Trail Making Test, or CVLT. 
Also, cultural and linguistic equivalence testing remains to be performed across diverse Indian 
populations. 
In summary, SCAB-5 is a scientifically grounded, reliable, and valid cognitive assessment battery that fills 
an important gap in short-format multi-domain testing. Its early psychometric performance justifies 
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further testing across age groups and clinical populations. Longitudinal studies and intervention-based 
responsiveness testing will strengthen its utility in public health and neuroscience research. 
 
5. CONCLUSION 
The SCAB-5 (Saroha Cognitive Assessment Battery – 5 domain) has demonstrated strong psychometric 
properties in terms of internal consistency, test-retest reliability, and convergent validity with the MoCA. 
Its brevity, multidimensional construct, and ease of administration make it a promising candidate for 
rapid cognitive screening in both research and applied clinical settings. Future studies should focus on its 
applicability across different age groups, clinical conditions, and cultural contexts to establish normative 
values and cross-validation. The SCAB-5 has the potential to fill a critical need for scalable, context-
appropriate cognitive assessment tools in resource-limited settings. 
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