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Abstract

Background: AbilityScore is a standardized compos-
ite developmental index (0–1000) that quantifies child
developmental performance relative to age-normed ex-
pectations. Operational data from more than 18.6
million therapy sessions show inter-rater reliability
r = 0.91 and ICC = 0.88. However, formal concur-
rent validity against established reference instruments,
controlled test-retest reliability, and minimal clinically
important difference (MCID) have not been published.

Objective: To determine the concurrent validity
of AbilityScore against Vineland-3, CARS-2, Bayley-
4, and ABAS-3; to assess the reliability of the 7-day
test-retest; and to estimate a preliminary MCID.

Methods: Cross-sectional multi-center psychome-
tric validation study with a nested prospective test-
retest substudy. Component A: n = 300 children
aged 7 months to 7 years assessed with AbilityScore
and comparator instruments in the same session by
blinded raters in 6 Pinnacle Blooms Network centers.
Component B: n = 60 subset, reassessed at 7 days.
Primary analysis: Pearson correlation (Bonferroni-
adjusted α = 0.017). Pre-registered SAP on OSF.

Discussion: This study addresses the single most
important evidence gap for AbilityScore. It will de-
termine whether the instrument meets the accepted
thresholds for concurrent validity (r ≥ 0.50) and relia-
bility (ICC ≥ 0.80), allowing the progression from op-
erational evidence to formal psychometric validation.

Trial registration: CTRI (to be registered prior
to first enrollment). OSF pre-registration of SAP (to
be completed prior to data collection).

Keywords: psychometric validation; concurrent va-
lidity; test-retest reliability; MCID; developmental as-
sessment; AbilityScore; SPIRIT 2013

1 Background and Rationale
AbilityScore is a composite developmental index that
we built to address a practical problem: at our centers,
the same child receives ADOS-2, Vineland and Bayley
reports that do not talk to each other, and families are
left unsure how to interpret progress. AbilityScore uni-
fies the clinical essence of 25 established assessments
into a single 0–1000 metric with seven domain-specific
Readiness Indexes. The instrument architecture, the
computation methodology, and the operational evi-
dence are described in the Technical Monograph (Sari-
palli, 2026).

Operational data from approximately 18.6 million
therapy sessions demonstrate inter-rater reliability r =
0.91 (p < 0.001) and ICC = 0.88 (95% CI 0.84–0.91).
These real-world scoring consistency metrics from rou-
tine clinical operations in more than 70 centers provide
a robust operational foundation for formal validation,
but do not substitute for a controlled psychometric
validation study.

Three critical properties remain unestablished
through peer-reviewed evidence:

1. Concurrent validity: No formal correlation
coefficients have been published between Abili-
tyScore and established reference instruments ad-
ministered to the same children in the same ses-
sion.

2. Reliability of the test and the retest: No
formal assessment of the stability of the score has
been performed over a short period without inter-
vening therapy modification.

3. Minimal clinically important difference
(MCID): The smallest score change that families
and therapists consider meaningful has not been
formally determined.

1



This study addresses all three gaps. We are candid:
until these results are available, AbilityScore should be
regarded as a well-constructed instrument with strong
operational evidence, not yet a formally validated one.

2 Objectives

2.1 Primary Objective
Determine the concurrent validity of AbilityScore
by computing correlation coefficients between Abili-
tyScore (composite and 7 Readiness Indexes) and es-
tablished reference instruments (Vineland-3, CARS-2,
Bayley-4, ABAS-3) when administered to the same
children in the same assessment session.

2.2 Co-Primary Objective
Determine the reliability of AbilityScore test and retest
over a 7-day interval (±2 days) without intervention
therapy modification, assessed by ICC (mixed two-
way, absolute agreement).

2.3 Secondary Objectives
1. To estimate a preliminary MCID using both

anchor-based (therapist-rated Global Impression
of Change) and distribution-based (0.5 SD, 1
SEM) methods.

2. To evaluate classification concordance of Abili-
tyScore zones (Red/Yellow/Green) against sever-
ity categories from comparator instruments (ex-
ploratory ROC-based analysis—not diagnostic
accuracy, as AbilityScore is explicitly non-
diagnostic).

3. Assess agreement between AbilityScore Readyi-
ness Indexes and corresponding comparator do-
main scores using Bland-Altman analysis.

2.4 Exploratory Objectives
1. Examine whether the AbilityScore baseline is as-

sociated with the duration of therapy at 6 months
(pilot analysis generating hypotheses only).

2. To compare psychometric properties across diag-
nostic subgroups (ASD, ADHD, GDD, Speech-
Language Disorder) – descriptive subgroup anal-
ysis.

2.5 Publication Hierarchy
This study supports two manuscripts. The primary
manuscript will report concurrent validity and test-
retest reliability (objectives 2.1 and 2.2). The sec-
ondary manuscript will report preliminary MCID, clas-
sification concordance, and subgroup analyzes (objec-
tives 2.3 and 2.4). The primary manuscript is the pri-
ority delivery.

3 Study Design
Cross-sectional multi-center psychometric validation
study with a nested prospective test-retest substudy
(Table 1).

All 300 children complete Component A. A random
subset of 60 returns 7 days later without any modifi-
cation to their therapy programme.

3.1 Comparator Instruments
We selected comparator instruments that the global
developmental assessment community treats as estab-
lished references – not because they are perfect, but
because they are the language that academia speaks
(Table 2).

The coverage of the comparator is stronger in the
Toddler band (three instruments covering adaptive,
autism-specific, and developmental domains) than in
the Child band (three instruments covering adaptive
and autism-specific but lacking a direct broad cogni-
tive comparator). We considered adding WPPSI-IV
for the Child band but excluded it: children with neu-
rodevelopmental conditions aged 4–7 show markedly
elevated assessment fatigue with IQ-type testing, and
we prioritized ecological validity and child tolerance
over maximal domain coverage.

Total assessment burden: Toddler band approxi-
mately 150–250 minutes; Child band approximately
135–180 minutes. Sessions are split into two consecu-
tive days with a mandatory 15-minute rest period be-
tween instruments. If a child shows sustained distress
lasting more than 5 minutes or refuses to engage, the
session is paused and resumed the following day.

4 Study Population
4.1 Inclusion Criteria

1. Age 7 months to 7 years of age at enrollment.

2. Documented neurodevelopmental condition
(ASD, ADHD, GDD, Speech-Language Disorder,
DCD, or Intellectual Disability).

3. Currently enrolled in a participating Pinnacle
Blooms Network center.

4. Written informed consent from the parent or legal
guardian.

For Component B (test-retest) and MCID estima-
tion only, an additional criterion applies: at least
one previous AbilityScore assessment in record, to en-
able the therapist Global Impression of Change rat-
ing. This requirement does not apply to Component
A, where first-time AbilityScore participants are eligi-
ble to reduce familiarity bias.

4.2 Exclusion Criteria
1. Acute medical illness that could affect perfor-

mance.
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Table 1: Study design overview

Component Design Sample Instruments Primary Analysis

A: Concurrent validation Cross-sectional; same
child, same session

n = 300 AbilityScore +
Vineland-3 + CARS-2
+ Bayley-4 (toddler)
/ ABAS-3 (child)

Pearson/Spearman
correlation, Bland-
Altman, ROC

B: Test-retest Prospective; 7-day in-
terval

n = 60 (subset of A) AbilityScore adminis-
tered twice

ICC, Bland-Altman,
SEM

Table 2: Comparator instruments by age band

Instrument Domain Rationale Age band Time

Vineland-3 Adaptive behavior Most widely used adap-
tive measure; maps to Self-
Sufficiency and Mainstream
indexes

All (7mo–7yr) 20–60 min

CARS-2 Autism severity Established severity classifi-
cation; maps to Behaviour
and Cognitive indexes

All (7mo–7yr) 5–10 min

Bayley-4 Cognitive, language, motor Established infant/toddler
assessment; domain scores
comparable to composite

Toddler only (≤4yr) 30–90 min

ABAS-3 Adaptive skills Broad functional compara-
tor for child band where
Bayley-4 is not applicable

Child only (>4–7yr) 15–20 min

2. Severe uncorrected sensory impairment that pre-
vents valid comparator administration.

3. Parent unable to participate in the Vineland-3
caregiver interview.

4. Currently in another interventional research
study.

5. The family has withdrawn their consent to the use
of clinical data in research.

4.3 Sample Size
For concurrent validity: n = 300 provides 95% power
to detect r = 0.30 at Bonferroni-adjusted α = 0.017
and 99% power for r = 0.50. For test-retest: n = 60
provides 80% power to detect ICC = 0.80 with 95% CI
width ≈ 0.15.

4.4 Sampling Strategy
Primary stratification (enforced): age band
(Toddler/Child, 150 each) and diagnosis
(ASD/ADHD/GDD/SLD, 75 each, minimum 50).
Secondary (targeted): severity zone. Descriptive: sex,
city tier. A CONSORT-style flow diagram will doc-
ument participants screened, consented, completed,
withdrawn (with reasons), and replaced.

5 Study Sites
Six Pinnacle Blooms Network centers selected for geo-
graphic and city-tier diversity: Gachibowli and Kukat-
pally (Hyderabad, Tier 1), Visakhapatnam and Vi-
jayawada (Andhra Pradesh, Tier 2), Indira Nagar

(Bengaluru, Tier 1), and Karimnagar (Telangana, Tier
2). Each site enrolls approximately 50 children.

All six sites are operated by sponsors. We ac-
knowledge this openly: external site validation at non-
Pinnacle centers is a necessary future step that this
protocol does not address.

6 Procedures

6.1 Consent

Written informed consent from a parent or legal
guardian in their preferred language (Telugu, Hindi,
English, or Kannada). Unlike the main cohort study
(BHCL-OBS-2026-001), which analyzes de-identified
historical records, this study involves active partici-
pant contact and additional assessments, so individual
informed consent is required. No waiver is sought.

6.2 Component A: Concurrent Valida-
tion

Within 48 hours of enrollment:
Session 1 (Day 1): AbilityScore administered by

the child’s assigned therapist (approximately 90 min-
utes). Immediately afterward, a separate clinician
(blind to AbilityScore results) administers CARS-2
(approximately 10 minutes).

Session 2 (Day 1 or Day 2): A trained asses-
sor (blinded to AbilityScore) administers Vineland-
3 (caregiver interview, 20–60 minutes) and Bayley-4
(toddlers only, 30–90 minutes) or ABAS-3 (children
>4 years, 15–20 minutes).
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6.3 Component B: Test-Retest

Sixty children return 7 ± 2 days after Component A
for a second AbilityScore evaluation only. During the
interval: no changes in intensity, modality, frequency,
or therapy goals. The actual therapy sessions attended
during the interval are documented. The same ther-
apist administers the retest where possible; different-
therapist scenarios are documented and analyzed sep-
arately.

6.4 Preliminary MCID Estimation

In component A, the child’s primary therapist com-
pletes a Global Impression of Change (GIC) rating on
a 7-point Likert scale compared to the child’s previous
AbilityScore. This is a preliminary MCID estimate
from a cross-sectional anchor, not a definitive MCID,
which requires prospective longitudinal data in a sep-
arate study.

6.5 Blinding

All comparator raters are blinded to AbilityScore re-
sults. The AbilityScore therapist is blinded to com-
parator scores. Sealed envelopes until data lock.

6.6 Clinical Oversight Investigators

Two clinical oversight investigators provide indepen-
dent medical governance for the study. They are
not psychometric raters and do not administer Abil-
ityScore or comparator instruments. Their defined re-
sponsibilities are as follows:

Dr. Raghupathi Ramtenki, MD Pediatrics
(Associate Professor, Department of Pediatrics, TRR
Institute of Medical Sciences, Hyderabad): (a) reviews
and confirms the source diagnostic documentation for
eligibility adjudication in ambiguous or complex cases;
(b) provides clinical interpretation of developmental
comparator findings (Vineland-3, Bayley-4, ABAS-3)
when results diverge from AbilityScore zone classifica-
tion; (c) advises on age-appropriate assessment modifi-
cations for children with comorbid medical conditions.

Dr. Srikanth Yadav Boini, MBBS MD (Gen
Med) DM (Neurology) (Consultant Neurologist,
Omega PRK Hospital, Chandanagar, Hyderabad;
APMC Reg No. APMC/FMR/75069): (a) reviews el-
igibility for children with known or suspected neuro-
logical comorbidities (epilepsy, cerebral palsy, acquired
brain injury) to confirm that confounding neurological
instability does not compromise assessment validity;
(b) provides neurological differential interpretation for
complex cases where developmental regression or atyp-
ical progression is observed during the study; (c) sup-
ports protocol governance for safety-relevant neurolog-
ical findings identified incidentally during comparator
assessment.

7 Outcomes
Primary: Pearson r between AbilityScore compos-
ite and (a) VABS-3 Adaptive Composite, (b) CARS-2
Total, (c) Bayley-4 Composite (toddlers) or ABAS-3
GAC (children).

Co-primary: ICC between AbilityScore T1 and T2
at 7 days.

Secondary: Preliminary MCID (anchor + distribu-
tion); classification concordance (ROC-AUC of zones
vs. comparator severity); Readiness Index agreement
(Bland-Altman).

Exploratory: Predictive validity pilot; subgroup
psychometrics.

Pre-specified directional hypotheses are shown in
Table 3.

Strong correlation is evidence of convergent
validity—it does not establish interchangeability be-
tween AbilityScore and the comparator instruments.

8 Statistical Analysis
Full details are in the pre-registered SAP (OSF). Key
elements:

Populations: Full Analysis Set (completed Abili-
tyScore + ≥1 comparator), Per-Protocol Set (no de-
viations), Test-Retest Set (n = 60), MCID Set (prior
AbilityScore + GIC available).

Primary analysis: Pearson r with 95% CI (Fisher
z). Bonferroni correction for 3 primary comparisons
(α = 0.017). Spearman ρ if normality violated.

Test-retest: ICC(3,1) with 95% CI. SEM = SD ×√
1 − ICC. Bland-Altman mean bias and limits of

agreement.
MCID: Anchor-based (mean delta in GIC = 5

group), distribution-based (0.5 SD, 1 SEM). Triangu-
lated as median of three estimates. Labeled “prelimi-
nary” throughout.

Classification concordance: ROC-AUC of zone
boundaries vs. comparator severity categories. Ex-
ploratory only—not diagnostic accuracy.

Multiple comparisons: Bonferroni for primary
family. Benjamini-Hochberg FDR for secondary. No
adjustment for exploratory.

Missing data: Complete-case pairwise. No impu-
tation. Withdrawn participants replaced to maintain
n = 300.

Software: R 4.3+ (psych, pROC, BlandAltman-
Leh, ggplot2, boot). Scripts on OSF.

9 Ethics and Governance
This study involves active participant contact and
administration of assessments beyond routine care—
specifically, comparator instruments (Vineland-3,
CARS-2, Bayley-4, ABAS-3) administered for research
validation. Individual informed consent is required.

Risk: Minimal. No experimental intervention.
Only additional burden is comparator assessments.
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Table 3: Pre-specified directional hypotheses and minimum effect thresholds

Comparison Direction Threshold Rationale

AbilityScore vs VABS-3 Adaptive Composite Positive r ≥ 0.50 Functional constructs overlap
AbilityScore vs CARS-2 Total Negative r ≤ −0.40 Higher ability = lower severity
AbilityScore (Toddler) vs Bayley-4 Composite Positive r ≥ 0.45 Cognitive-motor overlap
AbilityScore (Child) vs ABAS-3 GAC Positive r ≥ 0.50 Adaptive function overlap

Fatigue mitigated by 2-day split and mandatory rest
periods.

Conflict of interest: I (KRS) am the Founder and
Chairman of the sponsor organization and Chief Ar-
chitect of the platform that includes AbilityScore. Dr.
Ramtenki (RR) and Dr. Boini (SYB) are independent
clinical consultants with no equity, employment, or fi-
nancial interest in BHCL. Five independence controls
are in place: (1) external academic PI with no financial
relationship with BHCL; (2) independent biostatis-
tician executing the pre-registered SAP; (3) blinded
comparator raters; (4) pre-registered SAP on OSF; (5)
the sponsor cannot veto, suppress, or delay publication
of unfavorable findings.

Data protection: Pseudonymized (UUIDv4),
AES-256 encrypted, ISO/IEC 27001:2022 certified in-
frastructure. DPDP Act 2023 and GDPR compliant.

10 Timeline
1. Months 1–2: EC approval, CTRI registration,

assessor training.

2. Months 2–4: Enrollment and Component A as-
sessments (n = 300).

3. Months 3–5: Component B test-retest (n = 60).

4. Month 5: Data lock (SHA-256 hash).

5. Months 5–6: an independent biostatist executes
SAP.

6. Months 6–7: Manuscript preparation and sub-
mission.

Total: 7 months from EC approval to manuscript
submission.

Target journals: Lancet Digital Health (1st
choice), JAMA Pediatrics (2nd), Journal of Child Psy-
chology and Psychiatry (3rd).

11 Discussion
This protocol describes what we believe is the most im-
portant study in AbilityScore’s evidence trajectory. If
the results meet pre-specified thresholds – concurrent
validity r ≥ 0.50 against VABS-3 and test-retest ICC
≥ 0.80 – AbilityScore moves from a well-constructed
instrument with strong operational evidence to a for-
mally validated developmental metric. If results are
weaker than expected, they are still valuable: they tell
us exactly where the instrument needs refinement, and

the pre-registered design ensures the findings are pub-
lishable regardless of direction.

We designed this study to be difficult to attack.
Blinded raters prevent expectation bias. The hold-
out data set prevents circular validation. The pre-
registered SAP prevents post-hoc manipulation. The
sponsor-cannot-veto clause prevents suppression. And
the honest acknowledgment that all sites are sponsor-
operated prevents the appearance of hidden conflicts.

What this study cannot do is establish interna-
tional generalizability. All data comes from Indian
populations in 4 states and 16 languages. Cross-
cultural validation is the logical next step, planned for
WHO/UNICEF pilot programs in 2026–2027.

Ethical Approval
To be obtained from a NAITIK-registered Ethics Com-
mittee prior to enrollment. CTRI registration before
the first participant.

Funding
Funded by Bharath Healthcare Laboratories Private
Limited. No external funding.

Conflicts of Interest
KRS is the Founder and Chairman of BHCL, which
developed AbilityScore. RR and SYB are independent
clinical consultants with no equity or financial interest
in BHCL. Formal independence controls are described
in Section 9. The sponsor cannot veto the publication
of unfavorable findings.

Data Availability
De-identified study data will be made available upon
reasonable request after manuscript publication, sub-
ject to Ethics Committee approval and data use agree-
ments.

AI Assistance Disclosure
I used AI-assisted tools to draft and edit the protocol
text. All scientific content, study design, statistical
methods, and final approval are my responsibility. The
AI tools did not have access to participant-level data.
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