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Abstract

Estimating premorbid IQ is essential for determining whether current cognitive performance 
reflects decline from an individual’s likely level of functioning before neurological injury 
or disease, yet commonly used estimators may be less valid in culturally and linguistically 
diverse (CALD) older adults. This critical narrative review synthesizes direct, within-
population validation, and contextual evidence across established premorbid-IQ methods, 
newer culturally grounded and informant-based approaches, and emerging computational, 
longitudinal, and harmonization directions. Direct evidence on diversity-related influences 
remains limited, whereas within-population validation is concentrated most strongly in 
language-specific word-reading measures; no single method has been sufficiently validated 
across heterogeneous CALD older adults. We therefore propose an evidence-informed 
structured multimethod framework organized around four clinical tasks: Select the quan-
titative estimator or estimators with the strongest individual applicability; Contextualize 
estimates using developmental, educational, linguistic, occupational, migration, and collat-
eral information; Compare reasonably applicable estimates for convergence, divergence, 
and plausible sources of discrepancy; and Report the most defensible premorbid range, 
evidentiary weighting, and remaining uncertainty. Contextual information should inform 
applicability and relative weight rather than unsupported numerical corrections. The frame-
work is intended to structure clinical reasoning while highlighting priorities for future 
validation research and has not itself been validated as a standardized clinical algorithm.

Keywords: premorbid IQ; culturally and linguistically diverse populations; cultural 
neuropsychology; older adults; multilingual assessment; literacy; educational quality; word 
reading; neuropsychological assessment; cross-cultural assessment

1. Introduction
Assessment of premorbid IQ is vital given the cross-sectional nature of a neuropsy-

chological evaluation and at the core of making correct inferences about how one’s brain 
functions at present (van den Broek, 2025). Premorbid IQ refers to an estimate of an 
individual’s level of intellectual functioning prior to the onset of a neurological injury, 
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neurodegenerative disease, or other condition capable of altering cognitive performance 
(Bright & van der Linde, 2020; Franzen et al., 1997). Because direct measurements obtained 
before illness or injury are rarely available, premorbid IQ typically must be inferred ret-
rospectively. Such estimates provide an individualized comparison point for evaluating 
whether current cognitive performance represents decline relative to the person’s likely 
pre-injury or pre-disease level of ability (Lezak et al., 2012; Strauss et al., 2006).

Premorbid IQ and cognitive reserve are related but distinct constructs. Cognitive re-
serve refers to the adaptability of cognitive processes, including their efficiency, capacity, and 
flexibility, that helps explain why individuals with similar levels of brain aging, pathology, 
or insult may differ in cognitive and everyday functioning (Stern, 2009; Stern et al., 2020). 
Educational experience, premorbid IQ, occupational complexity, literacy, and cognitively 
stimulating activities have commonly been used as proxies for or contributors to cognitive 
reserve, but none is synonymous with the construct (Nogueira et al., 2022; Stern et al., 2020). 
This distinction is particularly important in culturally and linguistically diverse (CALD) 
populations because commonly used indicators of both premorbid IQ and cognitive reserve 
may be shaped by educational quality, literacy, language, and sociocultural opportunity 
(Manly et al., 2002). For example, a low score on a language-bound word-reading estimator 
may coexist with substantial occupational complexity, multilingual experience, adaptive 
functioning, or other evidence of lifetime cognitive enrichment. Such discordance should 
prompt consideration of whether the estimator adequately reflects the individual’s linguistic 
and educational history rather than automatic inference of low premorbid IQ.

Cognitive test performance is usually captured in a single session, providing insights 
into the examinee’s current status. However, referral questions are typically related to 
changes in cognitive status, such as declines due to an event (e.g., head injury secondary 
to a motor vehicle accident) or a disease process (e.g., Alzheimer’s disease). Without the 
context of an individual’s premorbid IQ, two individuals with the same score on a test could 
represent two distinct realities—a normal level of functioning for one and a notable decline 
for the other (Crawford et al., 1998). In the absence of adequate or meaningful baseline 
testing to which current performance can be compared, clinicians must rely on alternative 
methods of inference to estimate a patient’s cognitive ability before the injury or onset of 
the relevant disease process. In this context, estimates of premorbid IQ allow clinicians to 
make determinations related to the presence and magnitude of cognitive decline, thereby 
informing diagnosis and treatment.

The older adult population in the United States (U.S.) is highly diverse with respect 
to race and ethnicity, language, and education. Based on U.S. Census data, approximately 
one-quarter of adults aged 65 and older identified as members of a racial or ethnic minor-
ity group in 2022, including 9% of Hispanic origin (of any race), 9% African American 
(non-Hispanic), 5% Asian American (non-Hispanic), 0.6% American Indian and Alaska 
Native (non-Hispanic), 0.1% Native Hawaiian/Pacific Islander (non-Hispanic), and 0.9% 
identifying with two or more races (Administration for Community Living [ACL], 2024). 
Sixteen percent of older adults spoke a language other than English at home. Educational 
attainment also varied substantially across groups. Although 89% of older adults overall 
had completed high school and approximately one-third (33%) had obtained a bachelor’s 
degree or higher, corresponding rates differed among African American (83% and 22%), 
Asian (82% and 43%), and Hispanic (63% and 16%) older adults (Administration for Com-
munity Living [ACL], 2024). These demographic, linguistic, and educational differences 
have important implications for estimating premorbid IQ because many commonly used es-
timation methods rely, directly or indirectly, on factors such as education, literacy, language, 
and other sociodemographic characteristics.
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Terminology regarding ethnicity, cultural background, and language warrants particu-
lar care. In this review, “Hispanic/Latino” is used when referring to ethnicity or origin as 
defined by a data source or study sample and is not treated as synonymous with Spanish-
speaking. “Spanish-speaking” is used when language is the relevant characteristic, and 
geographic or cultural origin is specified when it materially affects interpretation. These 
distinctions are important because Spanish-speaking populations are themselves highly 
heterogeneous with respect to national origin, migration history, education, literacy, dialect, 
and cultural experience.

In this review, CALD is used as a pragmatic organizing term for heterogeneity in 
cultural background and language experience rather than as an exhaustive taxonomy of 
diversity. Educational quality and continuity, literacy, migration history, socioeconomic 
circumstances, occupational experience, acculturation, and related life experiences are 
considered explicitly because they may intersect with cultural and linguistic background and 
influence the applicability of premorbid-IQ estimators within as well as between populations. 
Accordingly, reference to CALD populations in this review should not be interpreted as 
implying that culture and language are the only relevant dimensions of heterogeneity.

Approaches to premorbid IQ estimation generally fall into several broad categories: 
clinical judgment, best-performance methods, demographic regression equations, measures 
of abilities assumed to be relatively resistant to neurological decline (“hold” measures), 
word-reading and related lexical measures, and combination methods that integrate test per-
formance with demographic predictors (Bright & van der Linde, 2020; Franzen et al., 1997). 
More recent work has explored structured informant-based approaches and computational 
methods intended to improve prediction accuracy (Apolinario et al., 2013; van der Linde 
& Bright, 2018). Culturally grounded test-development work also offers methodological 
models for more context-sensitive assessment, although such measures are not themselves 
premorbid-IQ estimators (Jacklin et al., 2020; LoGiudice et al., 2006). Each approach has dis-
tinct advantages, assumptions, and limitations, and no single method has been established 
as valid across the range of cultural, linguistic, educational, and aging-related contexts 
considered in this review (Apolinario et al., 2013; Briceño et al., 2023; Overman et al., 2021). 
Section 3 summarizes these approaches before we examine the evidence most directly 
relevant to CALD older adults.

The contribution of the present review lies in integrating several bodies of literature that 
are often considered separately when estimating premorbid IQ: conventional premorbid-
estimation methods, estimator validation within particular populations and languages, cul-
tural and linguistic neuropsychology, educational quality and literacy, migration and accul-
turation, and emerging methodological approaches. We further distinguish empirical studies 
that directly examine whether diversity-related characteristics affect the performance or ap-
plicability of premorbid-IQ estimators from within-population validation studies and from 
contextual evidence that informs interpretation without directly validating an estimator. This 
synthesis is then translated into a premorbid-IQ-specific structured multimethod framework 
organized around four clinical tasks—Select, Contextualize, Compare, and Report—while 
explicitly identifying the limitations of the evidence supporting that framework.

Although several of the principles discussed in this review are relevant across adult-
hood, we retain an older-adult focus because neurodegenerative disease, age-related sen-
sory changes, cohort-linked educational experiences, and the clinical need to distinguish 
longstanding individual differences from acquired decline make premorbid-IQ estimation 
particularly consequential in later life. Evidence from broader adult samples is included 
when it provides empirical evidence relevant to a particular premorbid estimator or neces-
sary contextual or methodological information; such findings are not presented as direct 
validation in CALD older adults when the sample does not support that conclusion.
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2. Methods
2.1. Literature Search Rationale and Strategy

The present article is a critical narrative review rather than a systematic or scoping re-
view. A narrative approach was selected because the aim was to critically integrate evidence 
across premorbid IQ estimation, cultural and linguistic neuropsychology, educational and 
literacy factors, aging, and emerging methodological approaches rather than to conduct an 
exhaustive study-identification or quantitative meta-analytic review.

Relevant peer-reviewed literature was identified through searches of PubMed, APA 
PsycINFO, APA PsycArticles, and ProQuest Central, supplemented by Google Scholar and 
backward citation tracking of relevant empirical studies, reviews, and methodological pa-
pers. Searches focused broadly on premorbid IQ estimation; demographic, reading-based, 
and other performance-based estimation methods; culturally and linguistically informed 
neuropsychological assessment; literacy and educational quality; bilingualism, multilingual-
ism, acculturation, and migration; cognitive reserve; sensory and motor factors in aging; 
and emerging longitudinal, normative, harmonization, and computational approaches. 
Foundational studies were retained when necessary to describe the development and psy-
chometric basis of established premorbid estimation methods. Literature searches were last 
updated in September 2026.

2.2. Approach to Evidence Synthesis
The literature was organized thematically according to the major approaches to premor-

bid IQ estimation: clinical judgment, best-performance methods, demographic regression 
equations, “hold” measures, word-reading and related lexical measures, combination meth-
ods, culturally grounded and informant-based approaches, and emerging computational, 
longitudinal, and harmonization directions.

For purposes of interpretation, we distinguished three forms of evidence. Direct evi-
dence on diversity-related influences included empirical studies that evaluated whether 
cultural, linguistic, educational, demographic, migration-related, or other relevant character-
istics affected the performance, calibration, stability, or predictive validity of a premorbid-IQ 
or premorbid-cognitive-ability estimator, or that directly compared estimator performance 
across relevant populations, languages, or normative contexts. Within-population valida-
tion evidence included studies that established the reliability, validity, or stability of an 
estimator within a particular language or population without necessarily examining whether 
diversity-related characteristics influenced estimation. Contextual evidence included re-
search addressing factors such as literacy, educational quality, acculturation, socioeconomic 
context, cross-cultural test performance, sensory functioning, or related measurement is-
sues without directly evaluating a premorbid estimator. Contextual evidence was used to 
inform interpretation and clinical considerations but was not treated as direct validation of 
a premorbid-IQ estimator.

3. Approaches to Estimating Premorbid IQ
Various approaches exist for estimating premorbid IQ. However, there is currently no 

universally accepted gold standard given the limitations of each method. Table 1 summa-
rizes the evidence on reliability and validity, key population limitations, and representative 
evidence for the established and emerging approaches discussed in this section; where an 
approach represents methodological infrastructure or a future research direction rather 
than a validated premorbid-IQ estimator, this distinction is stated explicitly. Below is a 
critical summary of existing approaches.
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Table 1. Methods and Evidence Relevant to Premorbid IQ Estimation in Culturally and Linguistically 
Diverse Older Adults.

Method Evidence on 
Reliability Evidence on Validity Key Population 

Limitations
Representative 

Evidence

Clinical Judgment

No single reliability 
coefficient applies to 
unstructured clinical 
judgment. Estimates 
can vary across 
clinicians because the 
demographic and 
historical variables 
considered, and the 
weight assigned to 
them, are not 
standardized.

Comparative work 
indicates that actuarial 
demographic estimates can 
correspond more closely 
with obtained IQ than 
clinicians’ unstructured 
estimates. Clinical 
judgment is also 
vulnerable to systematic 
estimation error when 
demographic information 
is weighted informally.

Potential for cultural 
and educational bias; 
inconsistent weighting 
of age, education, 
occupation, language, 
and life history; limited 
reproducibility across 
clinicians.

(Crawford et al., 2001; 
Kareken, 1997; Kareken 
& Williams, 1994)

Best Performance 
Method

Not a fixed 
psychometric 
instrument; 
reproducibility 
depends on which 
scores or historical 
indicators are selected 
as the individual’s 
“best” performance. 
Normal intraindividual 
score variability limits 
stability of the estimate.

Conceptually simple but 
can overestimate 
premorbid IQ because 
healthy individuals 
normally show substantial 
score scatter. Direct 
validation relevant to 
CALD premorbid-IQ 
estimation is limited.

The highest observed 
score may itself be 
influenced by language, 
education, cultural 
familiarity, or 
test-specific strengths; 
overestimation may 
obscure genuine 
decline.

(Bright & van der 
Linde, 2020; Franzen 
et al., 1997)

Demographic-Only 
Regression 
Equations

The same equation is 
reproducible when 
demographic variables 
are coded consistently, 
but individual 
prediction error can be 
substantial and 
estimates regress 
toward the population 
mean.

Can provide useful 
prediction independent of 
current neurological status, 
but accuracy is weaker at 
IQ extremes and 
transportability depends 
on the development 
sample. Evidence relevant 
to CALD premorbid-IQ 
estimation indicates that 
education and place of 
birth can contribute 
substantially to prediction, 
but population-appropriate 
calibration remains 
necessary.

Years of education may 
not capture educational 
quality, literacy, 
language of instruction, 
interrupted schooling, 
migration history, 
socioeconomic context, 
or differences in 
occupational 
classification.

(Barona et al., 1984; 
Crawford et al., 1989; 
Franzen et al., 1997; 
Sierra Sanjurjo et al., 
2015)

Hold/Don’t Hold 
Tests

Reliability depends on 
the underlying subtests; 
there is no single 
reliability coefficient for 
the approach. 
Estimates may also be 
affected when the 
presumed “hold” 
subtests are altered by 
current neurological 
disease.

In bilingual Mexican 
Americans, prediction by 
candidate hold measures 
differed across the U.S. and 
México WAIS-IV versions; 
in older Brazilian adults, 
Vocabulary showed relative 
stability across cognitively 
healthy, amnestic MCI, and 
Alzheimer’s disease 
groups.

Crystallized knowledge 
and verbal subtests are 
influenced by 
educational 
opportunity, language, 
and cultural familiarity; 
disease-related change 
may reduce presumed 
hold performance.

(Bright & van der 
Linde, 2020; de Oliveira 
et al., 2014; Ontiveros & 
Gasquoine, 2024; 
Powell et al., 2003)
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Table 1. Cont.

Method Evidence on 
Reliability Evidence on Validity Key Population 

Limitations
Representative 

Evidence

Word-Reading and 
Related Lexical 
Measures

Many language-specific 
reading measures 
report good internal 
consistency, interrater 
reliability, or test–retest 
stability, although 
stability can diminish 
with greater 
neurological disease 
severity.

This approach has the 
largest body of validation 
evidence across multiple 
populations and languages 
in the present review. 
Language-specific 
word-reading measures in 
Spanish, Portuguese, 
Japanese, Swedish, and 
Korean show associations 
with intellectual-ability 
criteria and/or relative 
stability in MCI or 
dementia; Brazilian 
Portuguese lexical-decision 
evidence provides a related 
language-based approach. 
Preservation becomes less 
dependable with greater 
dementia severity.

Highly dependent on 
literacy, educational 
quality and continuity, 
language proficiency, 
orthography, age of 
language acquisition, 
and sensory or speech 
functioning. English 
irregular-word 
paradigms cannot 
simply be translated 
across writing systems.

(Alves et al., 2012, 2013; 
Burin et al., 2000; Del 
Pino et al., 2018; Del Ser 
et al., 1997; Matsuoka 
et al., 2006; Olsen et al., 
2015; Overman et al., 
2021; Rolstad et al., 
2008; Schrauf et al., 
2006; Serrao et al., 2015; 
Sierra Sanjurjo et al., 
2015; Yi et al., 2017)

Combination 
Methods

Reliability depends on 
the component 
measures and the 
stability of the 
regression model; there 
is no single reliability 
coefficient for the 
approach.

Combining demographic 
and performance-based 
predictors can improve 
prediction in some samples, 
including Latin American 
samples, but incremental 
validity is not uniform and 
combining predictors does 
not itself establish cultural 
validity.

Inherits limitations 
from each component 
measure; locally 
inappropriate 
demographic coding or 
reading measures can 
remain biased. 
Regression shrinkage 
can reduce accuracy at 
IQ extremes.

(Kirton et al., 2020; 
Powell et al., 2003; 
Shura et al., 2022; Sierra 
Sanjurjo et al., 2015; 
Watt et al., 2018)

Culturally 
Grounded Test 
Development

Reliability depends on 
the instrument and 
validation population. 
Demonstrating 
reliability for a 
culturally grounded 
cognitive measure does 
not establish reliability 
as a premorbid-IQ 
estimator.

KICA and CICA were 
developed for culturally 
appropriate cognitive 
assessment rather than 
premorbid-IQ estimation. 
Their relevance is 
methodological: they 
illustrate development of 
locally meaningful stimuli, 
task demands, and 
functional content. Related 
work on contextually 
important knowledge 
further illustrates that 
conventional academic 
measures may miss 
culturally valued acquired 
skills.

Highly context-specific; 
materials developed for 
one Indigenous or 
cultural community 
should not be 
generalized to another 
without local 
development and 
validation.

(Jacklin et al., 2020; 
LoGiudice et al., 2006; 
Sternberg et al., 2001)

https://doi.org/10.3390/jintelligence14110284

https://doi.org/10.3390/jintelligence14110284


J. Intell. 2026, 14, 284 7 of 44

Table 1. Cont.

Method Evidence on 
Reliability Evidence on Validity Key Population 

Limitations
Representative 

Evidence

Informant-Based 
Approaches

The PCAS 
demonstrated high 
internal consistency (α
= 0.90) and excellent 
inter-informant 
reliability (ICC = 0.96) 
in its Brazilian 
validation sample.

PCAS scores were 
associated with global 
cognitive functioning and 
reading ability and did not 
decrease across cognitively 
normal, mild cognitive 
impairment, and mild 
dementia groups, 
supporting its use as a 
structured estimate of 
premorbid cognitive 
abilities in that population.

Evidence is 
concentrated in a 
low-educated Brazilian 
older-adult sample; use 
depends on access to a 
knowledgeable 
informant; broader 
cultural, linguistic, and 
educational validation 
is needed.

(Apolinario et al., 2013)

Machine Learning 
and Normative 
Modeling

Conventional test 
reliability is not the 
primary property of 
these models. 
Reproducibility 
depends on model 
specification, data 
quality, internal 
validation, and 
successful external 
replication.

These methods can model 
complex or nonlinear 
relationships among 
demographic, linguistic, 
educational, and 
sociocultural variables, but 
the evidence reviewed is 
methodological or adjacent 
rather than direct validation 
of a clinical CALD 
premorbid-IQ estimator.

Training-sample 
underrepresentation; 
subgroup calibration 
and fairness; limited 
external validation; 
interpretability; and 
transportability across 
languages, settings, 
and populations.

(delCacho-Tena et al., 
2024; Kiselica et al., 
2024; Marquand et al., 
2016; Rivera et al., 2024; 
Wolfers et al., 2018; 
Yuan et al., 2023)

Longitudinal and 
Dynamic Modeling

Conventional test–retest 
reliability is not the 
primary issue. 
Interpretability of 
repeated measurements 
depends on practice 
effects, selective attrition 
and survival, 
nonrandom missingness, 
stable measurement 
properties, and 
longitudinal 
measurement invariance.

Longitudinal models can 
characterize person-specific 
cognitive trajectories and 
dynamic prediction, but 
the studies discussed in 
this review illustrate the 
modeling approach rather 
than validate a 
premorbid-IQ estimator for 
CALD older adults.

Limited longitudinal 
CALD datasets; cohort 
effects; practice effects; 
attrition and survival 
bias; missing data; 
changes in test versions 
or translations; and 
measurement 
equivalence across 
languages and cultures.

(Bertola et al., 2021; 
Calamia et al., 2012; 
Chen et al., 2026; 
Gerstorf et al., 2011; 
Weuve et al., 2015; 
Widaman et al., 2010; 
Wu et al., 2022)

Harmonization

Reliability is not an 
independent property of 
harmonization itself. The 
quality of harmonized 
scores depends on the 
reliability of source 
measures and the 
adequacy of linking, 
calibration, or 
co-calibration 
procedures.

Harmonization can place 
scores from different 
instruments on common 
metrics and support 
pooled or cross-study 
analyses. It does not by 
itself establish cultural 
validity, measurement 
equivalence, or the validity 
of an individual 
premorbid-IQ estimate.

Differential item 
functioning; translation 
and linguistic 
equivalence; construct 
non-equivalence; and 
heterogeneity across 
source measures, 
cohorts, languages, and 
educational contexts 
must be evaluated 
explicitly.

(Briceño et al., 2023; 
Merkley et al., 2023; 
Mukherjee et al., 2023; 
Vonk et al., 2022)

Note. Evidence summaries reflect reported test–retest, interrater, or other relevant reliability infor-
mation; associations with independently measured IQ or other relevant criterion measures; stability 
in relevant neurological conditions; and external or cross-population validation where available. 
These descriptions constitute a narrative synthesis and should not be interpreted as formal evidence 
grades. Rows describing culturally grounded test development, machine learning/normative mod-
eling, longitudinal/dynamic modeling, and harmonization include methodological or emerging 
research approaches; inclusion does not imply that each is a validated clinical premorbid-IQ estima-
tor. CALD = culturally and linguistically diverse; CICA = Canadian Indigenous Cognitive Assess-
ment; ICC = intraclass correlation coefficient; KICA = Kimberley Indigenous Cognitive Assessment; 
MCI = mild cognitive impairment; PCAS = Premorbid Cognitive Abilities Scale; WAIS = Wechsler 
Adult Intelligence Scale.
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3.1. Clinical Judgment
Clinical judgment is one of the oldest approaches to estimating premorbid IQ and typ-

ically involves integrating information such as educational attainment, occupational history, 
demographic characteristics, observed behavior, and available cognitive test performance to 
formulate an estimate of an individual’s prior level of functioning (Franzen et al., 1997). Its 
principal advantage is flexibility: clinicians can consider contextual information that may 
not be adequately represented in standardized prediction equations or performance-based 
measures. This may be particularly relevant for CALD older adults, for whom years of 
education, occupational status, literacy, language history, migration experiences, and other 
demographic characteristics may not have the same meaning or relationship to cognitive 
performance as they do in the populations on which conventional premorbid estimation 
methods were developed.

At the same time, unstructured clinical judgment raises concerns regarding repro-
ducibility. In a direct comparison of clinicians’ estimates with demographic regression 
equations in a sample of 60 healthy participants from the United Kingdom, Crawford et al. 
(2001) found that clinicians were more likely to overestimate IQ. Demographic variables 
(age, education, and social class) were more strongly correlated with obtained IQ (r = 0.76) 
than were average clinician estimates (r = 0.64). The observed directional error in that study 
was overestimation, and the broader concern is that clinicians may weight demographic and 
contextual information inconsistently across cases. Kareken (1997) similarly described limi-
tations of unaided clinical inference and emphasized the advantages of actuarial information. 
This does not render clinical information irrelevant; rather, it supports using contextual 
information within an explicit framework instead of relying on unaided impression.

For CALD older adults, clinical judgment may therefore be most useful as a structured 
interpretive component of a multimethod approach rather than as a stand-alone method 
for generating a numerical premorbid IQ estimate. Clinicians can systematically document 
factors such as educational quality and interruptions, literacy opportunities, language acqui-
sition and dominance, occupational complexity, migration history, and relevant sociocultural 
or sensory factors and use this information to evaluate the applicability of quantitatively 
derived estimates. However, in the absence of empirically validated weighting schemes for 
these contextual variables, clinicians should avoid assigning informal numerical corrections 
or treating particular cultural or linguistic characteristics as having fixed effects on estimated 
ability. When different sources of information yield discrepant estimates, the discrepancy 
and resulting uncertainty should be documented explicitly rather than resolved through 
unsupported numerical adjustment.

3.2. Best Performance Method
Although informal clinical judgment remains common in neuropsychological practice, 

several structured approaches have been developed to improve the consistency and repro-
ducibility of premorbid IQ estimation. One of the earliest of these is the Best Performance 
Method (Mortensen et al., 1991), which attempts to infer premorbid IQ from an individual’s 
highest observed level of cognitive performance. This method involves obtaining data 
from several sources, such as test scores, observations, interviews, informant (e.g., family) 
reports, and historical data. Using this approach, the data source that results in the highest 
observed estimate of ability is viewed as the most likely level of one’s premorbid IQ. Relying 
on the assumption that high test scores likely reflect intact function, this approach to esti-
mating premorbid IQ examines the scores on the various subtests of the IQ battery and uses 
the highest (i.e., best) performance as the baseline ability level; current functioning is then 
compared to this best performance and significant deviations are interpreted as declines 
from premorbid levels (Bright & van der Linde, 2020). Arguments against use of this 
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approach suggest significant overestimation of ability in light of the normal heterogeneity 
observed across subtest scores in healthy populations (Franzen et al., 1997).

3.3. Demographic-Only Regression Equations
Demographic-only regression models estimate premorbid IQ using demographic 

characteristics—typically age, education, sex, occupation, race/ethnicity, and/or geographic 
region—based on empirically derived relationships between these variables and IQ (e.g., 
Barona et al., 1984; Crawford et al., 1989; Wilson et al., 1978). An important advantage 
of these approaches is that the predictor variables are generally inexpensive and straight-
forward to obtain and, unlike performance-based measures, are not directly dependent 
on the patient’s current cognitive performance. Demographic approaches may therefore 
provide a useful independent estimate when reading ability, language proficiency, speech or 
motor impairment, sensory limitations, or current neurological dysfunction compromises 
performance-based measures. They also provide an explicit and reproducible method 
for weighting demographic characteristics rather than requiring clinicians to determine 
informally how much weight to assign each factor.

One of the most commonly used demographic approaches is the Barona formula 
(Barona et al., 1984), a weighted regression method developed to estimate IQ on the Wech-
sler Adult Intelligence Scale-Revised (WAIS-R; Wechsler, 1981). The formula uses coded 
demographic characteristics, including age, sex, race, education, occupation, and geographic 
region, with each predictor assigned a different regression weight. Thus, the Barona ap-
proach converts information generally available through the clinical interview into a quanti-
tative estimate of premorbid IQ. The Barona formula has been widely studied as a practical 
and inexpensive approach to estimating premorbid IQ. More recently, Kirton et al. (2020) 
examined its application to the WAIS-IV and found that, after correction for the Flynn effect, 
the Barona estimate showed the smallest mean difference from obtained WAIS-IV Full Scale 
IQ among the prediction models examined. This finding illustrates the potential utility of 
demographic estimation when differences in normative era are explicitly considered.

These advantages do not eliminate important limitations. The Barona Index has a 
relatively large standard error of estimation when applied at the individual level (Barona 
et al., 1984; Spreen & Strauss, 1998). Its application can also be complicated by decisions 
about how occupational and educational histories are classified and by the tendency of 
regression-based estimates to cluster toward the middle of the IQ distribution (Hawkins, 
1995). In addition, because the equation was developed using an earlier U.S. normative 
sample, adjustments for normative changes over time, including the Flynn effect, may be 
necessary when it is applied to more contemporary measures (e.g., Kirton et al., 2020). More 
generally, regression to the mean can reduce accuracy at the extremes of the IQ distribution 
(see Reynolds, 1997; Veiel & Koopman, 2001). Specifically, prior literature has reported that 
the formula may overestimate premorbid IQ in individuals with actual IQs below 89 and 
underestimate premorbid IQ in individuals with actual IQs above 110 (Franzen et al., 1997).

The applicability of demographic equations also depends on how well the development 
sample and the operationalization of demographic predictors correspond to the individual 
being evaluated. This issue is particularly relevant for CALD populations. In a Spanish-
speaking sample of 240 healthy adults residing in Colombia or Argentina, Sierra Sanjurjo 
et al. (2015) examined the utility of education, place of birth, occupation, and gender for 
predicting IQ as measured by the WAIS-III. Only education and place of birth contributed 
to the statistical models, jointly explaining 63.2% of the variance in Full Scale IQ. Although 
the demographics-only model accurately categorized 77.3% of individuals in the average IQ 
group, classification accuracy was considerably lower for the extremely low (34.9%), low-
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average (17.1%), and high-IQ (12.5%) groups. These findings illustrate both the potential 
predictive value of demographic information and its population- and ability-level specificity.

Educational attainment presents an additional limitation because demographic formu-
las generally quantify the amount of education without adequately capturing its quality. 
Years of schooling are a crude proxy for educational experience. For many older adults, 
particularly those educated in under-resourced settings or whose educational experiences 
were affected by geographic location, migration, socioeconomic circumstances, or school 
disruption, years of education may not capture instructional quality, literacy opportunities, 
language of instruction, or interruptions in schooling. Accordingly, demographic regression 
equations can provide a useful independent anchor within a multimethod estimate of 
premorbid IQ, but their interpretation should consider the fit between the individual being 
evaluated and the population, historical context, and coding assumptions on which the 
equation was developed.

3.4. Hold/Don’t Hold Tests
Because demographic characteristics explain only part of the variance in IQ, inves-

tigators have also examined whether relatively preserved cognitive abilities can serve as 
direct indicators of premorbid IQ. This work led to the development of so-called “hold” 
tests. This approach is based on the notion that certain IQ subtests (typically from the 
WAIS) are resilient to effects from brain insult, allowing these tests that “hold” to be used 
for estimation of premorbid IQ (Lezak et al., 2004; Powell et al., 2003). The Vocabulary, 
Matrix Reasoning, Information, and Picture Completion subtests of the WAIS batteries 
are considered embedded “hold” tests (Bright & van der Linde, 2020). This approach 
can be applied in several ways, either by relying on a singular subtest (e.g., Vocabulary 
or the one with the highest score) or by averaging two or more of the “hold” tests (e.g., 
Vocabulary + Information/2). A limitation of this approach, though, is that it may be 
psychometrically flawed given that the premorbid IQ estimate is calculated from a subset 
of a battery used to calculate current IQ; this increases the likelihood of high predictive 
accuracy in neurologically healthy individuals while raising questions about its validity 
when used with neurological patients whose clinical conditions can affect performance 
on these measures. As with other approaches, this approach additionally fails to consider 
inter-subtest heterogeneity in healthy populations (Bright & van der Linde, 2020).

Direct evidence relevant to CALD premorbid-IQ estimation also suggests that the use-
fulness of candidate hold measures may depend on the language and normative framework 
of the intellectual measure being predicted. Ontiveros and Gasquoine (2024) examined five 
candidate hold measures—Information, Vocabulary, Matrix Reasoning, picture vocabulary, 
and the Test of Premorbid Functioning/Word Accentuation Test—in 60 neurologically intact, 
balanced bilingual Mexican American adults who completed both the U.S. WAIS-IV and 
WAIS-IV México in a counterbalanced repeated-measures design. All five hold measures 
significantly predicted summary scores on the U.S. WAIS-IV, whereas all except the Word 
Accentuation Test significantly predicted summary scores on the WAIS-IV México. Mean 
scores also differed systematically between the two WAIS-IV versions. These findings il-
lustrate that measures assumed to reflect relatively preserved abilities cannot be treated as 
culturally or linguistically interchangeable and that their predictive validity may depend 
on the language, test version, educational background, and normative population to which 
they are applied.

Evidence from an older Brazilian sample with heterogeneous educational attainment 
also provides support for the relative stability of Vocabulary as a hold measure. de Oliveira 
et al. (2014) found that WAIS-III Vocabulary performance did not differ significantly among 
cognitively healthy older adults and individuals with amnestic mild cognitive impairment 
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or Alzheimer’s disease, whereas measures of fluid intellectual ability showed greater decline 
across diagnostic groups. These findings support the potential utility of Vocabulary as an 
indicator of prior ability in this population, although they do not establish its validity as a 
culturally invariant or stand-alone estimate of Full Scale IQ.

3.5. Word Reading and Related Lexical Measures
Among standalone performance-based approaches, oral word-reading measures are 

among the most widely studied methods for estimating premorbid IQ. Common examples 
include the National Adult Reading Test (NART; Nelson, 1982), the Wide Range Achieve-
ment Test–Fifth Edition (WRAT-5) Word Reading subtest (Wilkinson & Robertson, 2017), 
and the Test of Premorbid Functioning (TOPF; NCS Pearson, 2009). These measures are 
brief, inexpensive, and based on highly practiced reading skills that are generally more 
closely associated with crystallized than fluid intellectual abilities. In a comparison of 
premorbid estimation approaches, Bright and van der Linde (2020) found that NART per-
formance correlated with WAIS-IV Full Scale IQ (r = 0.69), with the association largely 
reflected in Verbal Comprehension (r = 0.66). Word-reading estimates were also more 
precise than estimates derived from the Best Performance Method.

Evidence for reading-based estimation extends beyond English-language measures. In 
74 older adults from Buenos Aires, Burin et al. (2000) found support for the concurrent 
validity of the Spanish Word Accentuation Test (WAT) based on its association with WAIS 
Vocabulary performance and years of education. In 80 older Spanish-dominant immigrants 
living in the United States, Schrauf et al. (2006) found that the WAT accounted for sub-
stantial variance in performance on the Batería Woodcock-Muñoz Revisada and Raven’s 
Colored Progressive Matrices. Similarly, Krueger et al. (2006) found that WAT performance 
accounted for an additional 5% of variance in WAIS-III performance after controlling for age 
and education. In adults from Argentina and Colombia, a revised WAT correlated strongly 
with WAIS-III IQ (r = 0.82), and a combined model incorporating WAT-R performance, 
education, and place of birth explained 76% of IQ variance (Sierra Sanjurjo et al., 2015). 
Del Pino et al. (2018) subsequently developed demographically calibrated norms for the 
WAT and a Pseudo-Words Reading subtest in 700 healthy adults from Spain aged 18–86. 
Age and education significantly influenced performance across the premorbid measures, 
whereas sex did not; together, age and education accounted for 1.9–33.2% of variance 
across WAT and pseudo-word outcomes. The Pseudo-Words Reading subtest also appeared 
more resistant to age-related decline than the WAT. These findings further underscore that 
even language-specific premorbid estimators require population-appropriate demographic 
calibration rather than being interpreted independently of educational and demographic 
context (Del Pino et al., 2018).

Comparable evidence has emerged in other languages. Among Portuguese speakers, 
the TeLPI was validated against WAIS-III Full Scale IQ, with the resulting prediction model 
accounting for 63% of FSIQ variance (Alves et al., 2012). Subsequent validation showed 
that TeLPI performance remained relatively stable across cognitively healthy, mild cognitive 
impairment (MCI), and Alzheimer’s disease groups after accounting for education (Alves 
et al., 2013). Brazilian Portuguese evidence also includes a lexical-decision approach. Serrao 
et al. (2015) evaluated a Lexical Decision Test (LDT) in 38 cognitively healthy older adults, 
61 individuals with mild cognitive impairment, and 26 individuals with Alzheimer’s dis-
ease. LDT performance did not differ significantly across the three groups, despite group 
differences in several measures of current cognitive functioning and contemporaneously 
estimated IQ. In the cognitively healthy group, LDT performance together with years of 
schooling explained 66.3% of the variance in estimated IQ (R2  = 0.663). These findings 
provide additional support for a language-specific lexical approach to premorbid estima-
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tion in Brazilian Portuguese, although the criterion was contemporaneously estimated IQ 
rather than independently observed premorbid ability and further validation is needed. In 
Korean-speaking older adults, the Korean Adult Reading Test (KART) predicted Full Scale 
IQ with R2  = 0.63 in its validation sample, and KART-predicted IQ did not significantly 
differ across cognitively normal, MCI, and Alzheimer’s disease groups despite marked 
differences in current cognition (Yi et al., 2017).

The linguistic limitations of reading-based estimators extend beyond differences be-
tween opaque and relatively transparent alphabetic orthographies. An estimator based on 
irregular English word pronunciation cannot simply be translated into a writing system 
with different orthographic, morphological, and phonological relationships. This is relevant 
to languages using morphosyllabic characters, such as Chinese, as well as languages using 
abjad scripts, such as Arabic. The existence of successful language-specific measures, includ-
ing the Japanese Adult Reading Test (JART; Matsuoka et al., 2006), Swedish National Adult 
Reading Test (NART-SWE; Rolstad et al., 2008), Korean Adult Reading Test (KART; Yi et al., 
2017), and Spanish and Portuguese adaptations of irregular-word paradigms, suggests that 
reading-based estimation is not inherently restricted to English. Rather, the task and items 
must be developed around the orthographic, phonological, and lexical characteristics of 
the target language and validated in the population in which the measure will be used. 
Notably, the Japanese and Swedish measures also showed relative preservation in older 
adults with Alzheimer’s disease, although such findings remain specific to the populations, 
languages, and disease stages studied.

Longitudinal evidence also provides support for the relative stability of word-reading 
ability. In a predominantly racial/ethnic minority sample of adults with HIV, WRAT-3 
Reading Recognition demonstrated high test-retest reliability over an average interval of 
nearly five years (ICC = 0.97), with coefficients exceeding 0.92 across demographic, medical, 
and neurocognitive subgroups (Olsen et al., 2015). Such findings support the use of reading 
as a relatively stable indicator of prior ability in some clinical populations, but they should 
not be interpreted to mean that word reading is universally preserved.

This qualification is particularly important in neurodegenerative disease. A systematic 
review by Overman et al. (2021) found cautious support for word-reading measures in mild 
dementia across several languages, but substantially weaker evidence in more advanced 
disease. More recently, Marier et al. (2024) found that irregular-word reading differed 
significantly across the Alzheimer’s disease continuum, including early and late mild 
cognitive impairment and Alzheimer’s disease (partial ε2  = 0.09), with poorer performance 
associated with greater cognitive and semantic decline. These findings suggest that word-
reading measures may underestimate premorbid IQ when the disease process affects the 
semantic systems required for irregular-word pronunciation.

Educational experience further complicates interpretation. Sayegh et al. (2014) found 
that self-rated high school educational quality was moderately associated with WRAT-4 
Word Reading (r = 0.37). After accounting for race/ethnicity, socioeconomic status, and 
years of education, self-rated high school educational quality explained an additional 3% 
of variance in reading performance (ΔR2  = 0.03; standardized β = 0.18). Thus, reading 
performance reflects meaningful aspects of educational experience, but reading-based 
estimates should not be assumed to be unaffected by ethnocultural, linguistic, or normative 
context (Cosentino et al., 2007; Sayegh et al., 2014).

More broadly, educational quality may have implications for later-life cognitive func-
tioning beyond its association with reading performance. Using Health and Retirement 
Study data linked to historical state-level indicators of educational quality, Ailshire et al. 
(2025) found that older adults who had been educated in better-resourced state education 
systems had lower prevalence of dementia and cognitive impairment without dementia. 
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Educational attainment alone did not account for the higher prevalence of cognitive im-
pairment observed in the U.S. South, whereas differences in state-level educational quality 
accounted for these regional disparities. Although these findings do not directly vali-
date a premorbid-IQ estimator, they further illustrate why years of schooling alone may 
inadequately characterize the cognitive implications of educational experience.

Sensory, speech, and motor changes may further limit the validity of word-reading es-
timates in older adults. Visual impairment can interfere with accurate perception of written 
stimuli, while speech or motor changes may affect oral production independently of premor-
bid IQ. Sensory limitations may make testing more effortful and may require appropriate 
accommodations (Abdelsalam et al., 2025; Dumassais et al., 2024). Separately, older adults 
may be vulnerable to age-based stereotype threat, which can adversely affect cognitive 
performance through anxiety and interfering thoughts related to negative stereotypes about 
aging and cognitive decline (Régner & Huguet, 2025). Appropriate sensory, speech, or 
motor accommodations should therefore be considered when needed, with departures from 
standardized administration documented and incorporated into interpretation (Dumassais 
et al., 2024; Gosselt et al., 2020; Hill-Briggs et al., 2007; Magasi et al., 2017).

Taken together, word-reading measures can provide useful estimates of premorbid 
IQ, particularly when supported by appropriate linguistic and within-population valida-
tion. However, their accuracy depends on the integrity of the language, reading, sensory, 
and motor systems required for performance. In CALD older adults, word-reading esti-
mates should therefore be interpreted in light of disease severity, language proficiency, 
literacy, educational quality and continuity, sensory and motor functioning, and the lin-
guistic and orthographic properties of the language for which the measure was developed 
and validated.

3.6. Combination Methods
Because demographic and performance-based approaches capture partly distinct 

sources of information, combination methods have been developed to integrate these pre-
dictors within a single estimate. These approaches most commonly combine word-reading 
performance with demographic characteristics, reflecting evidence that each accounts for 
different sources of variance in IQ. However, the incremental benefit of combining methods 
is not uniform. Bright and van der Linde (2020) found that word-reading measures pro-
vided relatively strong estimates of WAIS-IV Full Scale IQ, with the addition of demographic 
variables yielding only modest improvement, whereas Kirton et al. (2020) found that the 
relative performance of TOPF, OPIE-3, and demographic approaches varied depending on 
the criterion used to evaluate accuracy. Thus, combination methods may improve estimation 
in some contexts, but no single approach can be assumed to provide the most accurate 
estimate across individuals, ability levels, or clinical populations.

Watt et al. (2018) developed regression equations for predicting premorbid func-
tioning in an Australian sample using NART performance alone and in combination with 
demographic variables. NART performance independently accounted for a substantial pro-
portion of variance in WAIS-IV Full Scale IQ, while the addition of age, sex, and education 
produced a modest but meaningful improvement in predictive accuracy. Importantly, when 
the equations were applied to a neurologically impaired sample, models based solely on 
NART performance significantly overestimated premorbid IQ, whereas combined models 
incorporating demographic variables did not. Similarly, demographic-corrected estimates 
derived from the TOPF demonstrated greater accuracy than uncorrected TOPF estimates. 
These findings suggest that demographic variables may provide incremental validity beyond 
oral word-reading performance, particularly when locally derived regression equations are 
available. However, because these equations were developed and validated in predomi-
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nantly English-speaking Australian samples, their generalizability to CALD populations 
remains uncertain.

Nevertheless, findings from other combination methods have been less consistent. In a 
sample of individuals with known neurological diagnoses, Powell et al. (2003) found the 
Barona formula to be more sensitive to cognitive decline than the Oklahoma Premorbid 
Intelligence Estimate (OPIE; Krull et al., 1995). The OPIE combines demographic variables 
(age, education, race, and occupation) with current performance on two presumed “hold” 
measures, WAIS-R Vocabulary and Picture Completion. Powell et al. suggested that the 
relative vulnerability of these performance measures to neurological impairment may cause 
the OPIE to reflect current cognitive functioning rather than premorbid ability in some 
clinical populations. The OPIE-3 subsequently extended this combined approach to the 
WAIS-III using demographic variables together with various combinations of Vocabulary, 
Information, Matrix Reasoning, and Picture Completion performance (Schoenberg et al., 
2002). In a later comparison with WAIS-IV Full Scale IQ, Kirton et al. (2020) found 
that the OPIE-3 correlated with obtained IQ but tended to overestimate it, whereas the 
Flynn-adjusted Barona equation produced the smallest mean difference from obtained Full 
Scale IQ.

Studies combining demographic variables with oral word reading tests have likewise 
yielded conflicting results. Proprietary equations available through Pearson’s Advanced 
Clinical Solutions WAIS-IV and WMS-IV (ACS; NCS Pearson, 2009) software allow clinicians 
to estimate premorbid functioning using various combinations of TOPF performance and 
demographic characteristics. However, in a neurologically healthy veteran sample, Shura 
et al. (2022) found that the three TOPF scores incorporating word-reading performance 
differed significantly from obtained WAIS-IV Full Scale IQ, whereas the two scores based 
solely on demographic information did not. Across all five TOPF scores, discrepancies 
were greatest at the extremes of the IQ distribution, although the authors noted the small 
subsamples at those extremes. Conversely, Bright and van der Linde (2020) reported that 
oral word reading tests provided the most reliable and precise estimates of Full Scale IQ 
in neurologically healthy adults, with demographic variables contributing only modest 
improvements in predictive accuracy.

Comparable findings have also been reported in non-English-speaking populations. 
In a Spanish-speaking sample, Sierra Sanjurjo et al. (2015) found that a revised WAT alone 
accurately classified individuals with average IQ (90.9%) but showed substantially lower 
accuracy among individuals with extremely low (65.1%), low-average (60.4%), and high 
IQ (0%) scores. A combined model incorporating both oral word reading performance 
and demographic variables produced the highest overall classification accuracy; however, 
meaningful limitations remained (extremely low IQ = 72.1%, low average IQ = 60.4%, 
average IQ = 86.4%, and high IQ = 12.5%).

Overall, the available literature suggests that combining demographic information with 
performance-based measures may produce modest improvements in premorbid IQ estima-
tion under certain circumstances, particularly when regression equations are developed and 
validated within the population to which they are applied. However, the incremental gains 
are generally small, prediction errors remain greatest at the extremes of the IQ distribution, 
and the validity of existing combination methods outside the populations in which they 
were derived—including CALD older adults—remains largely unestablished.

3.7. Culturally Grounded and Contextual Approaches
In addition to conventional psychometric approaches, several lines of work illustrate 

ways of incorporating culturally relevant content and systematically collected contextual 
information into the assessment of prior cognitive functioning. These approaches differ 
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in important respects: some provide methodological models for developing culturally 
grounded assessment tools, whereas others use structured informant information to charac-
terize premorbid abilities. Although these methods are not interchangeable and vary in the 
extent to which they directly estimate premorbid IQ, they are relevant to the development 
of more culturally responsive approaches for CALD older adults.

3.7.1. Culturally Grounded Test Development
Recent developments in neuropsychological assessment have increasingly empha-

sized the limitations of applying conventional premorbid IQ estimation approaches across 
CALD populations. Traditional normative methods, including demographic corrections 
and reading-based estimators, were primarily developed in Western, English-speaking, and 
highly educated cohorts, raising concerns regarding their transportability to multilingual, 
migrant, and socioeconomically heterogeneous older adults (Ardila, 2005; Manly, 2008; 
Nielsen, 2022). Cross-cultural neuropsychological research and professional guidance 
further emphasize that interpretation of cognitive test performance may be affected by 
educational quality and literacy, acculturation and language proficiency, migration his-
tory, and broader sociocultural context (Manly et al., 2002; Mendoza et al., 2022; Nielsen 
et al., 2024; Rivera Mindt et al., 2010). Consequently, the application of norms derived 
from majority populations may contribute to systematic misclassification and diagnostic 
inequities among older CALD individuals whose educational and linguistic experiences 
differ substantially from normative reference samples (Brickman et al., 2006; Gasquoine, 
2009; Merkley et al., 2023).

More recent cultural neuropsychology models increasingly frame cognition as embed-
ded within sociocultural and historical experience, rather than viewing culture primarily 
as a demographic correction factor (Judd et al., 2009). Within this framework, cultur-
ally grounded assessment extends beyond simple translation or demographic correction 
and instead emphasizes the interaction among lived experience, language ecology, educa-
tional opportunity, migration history, and neurocognitive functioning (Rivera Mindt et al., 
2010). However, implementation challenges remain substantial. Many culturally adjusted 
normative systems continue to rely on broad racial, ethnic, or language categories that 
inadequately capture within-group heterogeneity, particularly among aging immigrant 
populations (Gasquoine, 2009; Manly & Echemendia, 2007). Furthermore, ongoing debates 
remain regarding whether demographically adjusted or race/ethnicity-specific norms im-
prove diagnostic fairness or instead risk normalizing cognitive disparities that partly reflect 
structural inequities and unequal educational opportunities (Byrd & Rivera Mindt, 2022; 
Manly & Echemendia, 2007; Possin et al., 2021).

Importantly, administering an instrument in an examinee’s preferred language does 
not by itself establish the appropriateness of its normative reference group. Ontiveros and 
Gasquoine (2024), for example, directly compared the U.S. and México versions of the WAIS-
IV in balanced bilingual Mexican American adults and found systematic differences in scores 
across versions. Educational history also appeared relevant to the pattern of performance. 
These findings illustrate that language, national origin, educational experience, and the 
characteristics of the normative sample may interact in ways that complicate the selection 
and interpretation of intelligence measures in CALD examinees. Accordingly, a translated 
or nationally adapted version of a measure should not automatically be assumed to provide 
the most appropriate normative comparison for a bilingual or immigrant examinee.

Community-engaged development of cognitive measures for Indigenous populations 
provides an important example of culturally grounded test construction. Although these 
instruments were not designed to estimate premorbid IQ, they illustrate how assessment 
content, task demands, language, and functional relevance can be developed around the 
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lived cultural environment of the population being assessed. Standardized mainstream 
cognitive screening instruments may be culturally, linguistically, and educationally inappro-
priate for some Indigenous populations. In response, community-engaged approaches have 
been used to develop culturally grounded assessment tools. The Kimberley Indigenous 
Cognitive Assessment (KICA; LoGiudice et al., 2006), for example, was developed for older 
Aboriginal Australians in remote communities, while the Canadian Indigenous Cognitive 
Assessment (CICA; Jacklin et al., 2020) was created collaboratively with First Nations com-
munities on Manitoulin Island and incorporates locally relevant imagery, activities, and 
language (Jacklin et al., 2020; LoGiudice et al., 2006). Both measures have demonstrated 
utility as culturally adapted cognitive assessment tools, although neither was designed to 
estimate premorbid IQ.

Measures such as the KICA (LoGiudice et al., 2006) and CICA (Jacklin et al., 2020) are 
not premorbid-IQ estimators and should not be interpreted as such. Their relevance to the 
present review is methodological. These instruments illustrate an approach to cognitive 
assessment in which stimuli, task demands, communication practices, and functional con-
tent are developed around the lived cultural environment of the population being assessed 
(Jacklin et al., 2020; LoGiudice et al., 2006). For future premorbid-IQ measures, this princi-
ple suggests that crystallized knowledge may need to be operationalized using culturally 
familiar knowledge and skills rather than assuming that the same vocabulary, reading, 
educational, or occupational indicators are equivalent across populations. Indigenous 
assessment measures therefore provide models of culturally grounded test development 
rather than substitutes for validated measures of premorbid IQ.

Sternberg et al. (2001) provide another useful illustration of the distinction between 
practical, contextually relevant knowledge and conventional academic intelligence when 
considering the limitations of traditional approaches to estimating premorbid IQ in CALD 
populations. Their research demonstrated that children may develop highly adaptive, con-
textually relevant knowledge and problem-solving abilities that are measurable within their 
cultural environments but are not necessarily reflected in conventional academic intelligence 
measures. Specifically, children in rural Kenya demonstrated substantial tacit knowledge 
concerning natural herbal medicines that was viewed within their communities as impor-
tant for adaptation to their environment, yet this practical knowledge was unrelated—and 
in some cases inversely related—to conventional measures of academic intelligence and 
achievement. These findings suggest that conventional measures of IQ may capture skills 
developed through formal educational experiences while overlooking other forms of ac-
quired knowledge and adaptive expertise. Although Sternberg and colleagues’ work was 
conducted in a pediatric population, the distinction between contextually important and aca-
demically valued skills may have important implications for neuropsychological assessment 
of CALD older adults. Future research could examine whether culturally relevant indicators 
of acquired knowledge, occupational expertise, adaptive functioning, or language-specific 
skills may provide additional sources of information for estimating premorbid IQ beyond 
traditional reading-based and educational attainment approaches.

3.7.2. Informant-Based Approaches
A complementary approach is illustrated by the Premorbid Cognitive Abilities Scale 

(PCAS; Apolinario et al., 2013), an informant-based measure developed to estimate pre-
morbid cognitive abilities in older adults with low levels of education. Rather than relying 
on an unstructured clinician impression, the PCAS systematically assesses educational 
attainment, major lifetime occupation, reading and writing abilities, reading habits, cal-
culation abilities, use of commonly available technology, and the ability to locate specific 
information. In a Brazilian validation sample of 132 older adults comprising cognitively 
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normal participants, individuals with mild cognitive impairment, and individuals with 
mild dementia, PCAS scores were strongly associated with global cognitive functioning 
(r = 0.73) and reading ability (r = 0.82). The scale also demonstrated high internal con-
sistency (Cronbach’s α = 0.90) and excellent inter-informant reliability (ICC = 0.96), and 
scores did not decrease across progressively impaired diagnostic groups (Apolinario et al., 
2013). Although validation in additional cultural, linguistic, and educational populations 
is needed, the PCAS is conceptually important because it demonstrates that contextual 
information about premorbid functioning can be collected systematically and reproducibly 
rather than incorporated solely through unstructured clinical judgment.

3.8. Machine Learning and Normative Modeling
Recent advances in normative modeling and machine learning may provide additional 

opportunities to improve individualized premorbid IQ estimation. Unlike traditional demo-
graphic regression equations, contemporary normative approaches can model complex and 
potentially nonlinear relationships between cognitive performance and variables such as age, 
education, language, and other individual characteristics (Marquand et al., 2016; Wolfers 
et al., 2018). Related work in neuropsychology has increasingly emphasized individualized 
and data-driven approaches to normative interpretation rather than relying exclusively 
on fixed group-based comparisons (delCacho-Tena et al., 2024; Kiselica et al., 2024; Rivera 
et al., 2024). In principle, models developed specifically for premorbid estimation could 
incorporate a broader set of variables relevant to CALD populations, including educational 
quality and continuity, literacy, language acquisition and dominance, migration history, 
occupational experience, and other sociocultural characteristics. More directly relevant to 
premorbid ability, Abdullah et al. (2026) used data from 2691 participants in the multiethnic 
Health and Aging Brain Study–Health Disparities and applied an XGBoost model incorpo-
rating social determinants of health to distinguish low versus average premorbid-ability 
groups defined by word-reading performance. The model achieved an area under the 
curve of 0.72, with worry, neighborhood deprivation, income, high school completion, and 
tangible social support among the most influential predictors. Because the target groups 
were themselves defined using word-reading scores rather than independently observed 
premorbid IQ, these findings illustrate the potential for machine-learning models to incor-
porate broader contextual variables but do not establish an independent machine-learning 
estimator of premorbid IQ.

Machine-learning approaches may be particularly useful when relationships among 
these variables are nonlinear or interactive. However, greater predictive complexity does not 
necessarily confer greater validity across populations. Model performance depends substan-
tially on the characteristics of the samples used for training and validation, and aggregate 
predictive accuracy can obscure clinically important differences in performance across 
demographic groups. For example, Yuan et al. (2023) found that longitudinal machine-
learning models predicting progression to mild cognitive impairment and Alzheimer’s 
disease demonstrated notable disparities in sensitivity across racial and ethnic groups 
despite reasonable overall model performance. Such findings are particularly relevant to 
premorbid estimation in CALD populations, where underrepresentation in training datasets 
could reproduce rather than reduce existing measurement inequities.

Accordingly, future machine-learning approaches to premorbid IQ estimation should 
be externally validated in linguistically, culturally, educationally, and geographically het-
erogeneous samples and should report subgroup-specific discrimination, calibration, and 
prediction error rather than overall accuracy alone. Interpretability is also important be-
cause clinicians must be able to understand why a model generates a particular estimate 
and whether the variables driving that estimate are appropriate for the individual being 
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assessed. At present, machine-learning and normative-modeling approaches should there-
fore be regarded as promising research complements to established premorbid-estimation 
methods rather than validated clinical substitutes.

3.9. Longitudinal and Dynamic Modeling
A related but distinct direction involves longitudinal and dynamic approaches to 

cognitive prediction. Most conventional methods estimate premorbid IQ retrospectively 
from information obtained at a single assessment and therefore treat premorbid ability 
largely as a static quantity. Longitudinal methods instead permit cognitive functioning to 
be represented as an individual trajectory, potentially allowing models to distinguish stable 
between-person differences from within-person change and to characterize heterogeneity 
in rates and patterns of cognitive decline.

Recent studies provide concrete examples of this shift. Wu et al. (2022) used 16 years 
of longitudinal data from 3502 Chinese adults aged 65 to 105 years to identify heteroge-
neous cognitive trajectories and subsequently applied machine-learning methods to predict 
membership in unfavorable trajectory groups. More recently, Chen et al. (2026) developed 
a transformer-based time-series model using longitudinal China Health and Retirement 
Longitudinal Study (CHARLS) data to predict mild cognitive impairment risk among 
older adults with depressive symptoms and externally evaluated the model using the Chi-
nese Longitudinal Healthy Longevity Survey (CLHLS). Their approach used repeated 
observations within a sliding-window framework so that temporal relationships among 
changing predictors contributed to prediction rather than treating each assessment occa-
sion as independent. Neither study was designed to estimate premorbid IQ and therefore 
neither provides evidence for a validated premorbid estimator. They nevertheless illustrate 
how repeated, heterogeneous information can be incorporated into dynamic models of 
cognitive change.

Applied to premorbid estimation, related approaches could eventually shift the clinical 
question from estimating a single historical IQ score toward estimating the cognitive level 
and trajectory expected for an individual with a particular developmental, educational, 
linguistic, occupational, and sociocultural history and determining whether subsequent 
performance deviates meaningfully from that trajectory. Such models could be especially 
valuable when a single cross-sectional estimate is difficult to interpret because conventional 
assumptions regarding education, literacy, or language are not met.

Substantial methodological challenges remain before this approach could be used 
clinically. Longitudinal cognitive data are affected by practice effects, selective attrition and 
survival, nonrandom missingness, and cohort effects that may complicate the separation 
of true cognitive change from changes associated with repeated testing or historical and 
sociocultural context (Calamia et al., 2012; Gerstorf et al., 2011; Weuve et al., 2015). Changes 
in test versions, translations, or other measurement properties across study waves create 
additional difficulties. Longitudinal measurement invariance is therefore important for 
determining whether observed score changes represent change in the underlying cogni-
tive construct rather than change in how that construct is measured (Bertola et al., 2021; 
Widaman et al., 2010). For CALD populations, future dynamic models should additionally 
evaluate measurement equivalence and predictive performance across languages, educa-
tional strata, cultural groups, and geographic settings. Dynamic modeling may ultimately 
provide a useful framework for individualized premorbid estimation, but it remains an 
emerging research direction rather than an established clinical method.
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3.10. Harmonization
For purposes of this review, harmonization refers to procedural, qualitative, and sta-

tistical approaches used to make cognitive data collected across different tests, languages, 
cohorts, or cultural contexts sufficiently comparable for pooled or cross-study analysis while 
preserving the construct of interest and evaluating potential measurement non-equivalence 
(Briceño et al., 2023; Merkley et al., 2023; Mukherjee et al., 2023; Vonk et al., 2022). Ap-
proaches may include the prospective use of common or linking items, item-level calibration, 
and statistical co-calibration or latent-variable methods that place scores from different 
instruments on a common metric (Mukherjee et al., 2023; Vonk et al., 2022). In CALD 
populations, these procedures also require attention to linguistic and cultural equivalence 
because apparently similar or translated items may function differently across popula-
tions even when they are intended to measure the same cognitive construct (Briceño et al., 
2023; Merkley et al., 2023; Vonk et al., 2022). Harmonization is therefore best understood 
as methodological infrastructure that may facilitate the development and validation of 
premorbid-IQ models across populations; it is not itself a method for estimating an individ-
ual’s premorbid IQ.

This distinction is particularly relevant to cross-cultural neuropsychological research. 
Harmonization studies involving older adults have demonstrated that items judged con-
ceptually similar across languages or populations may nevertheless show evidence of 
differential item functioning or other forms of measurement non-equivalence (Briceño et al., 
2023; Vonk et al., 2022). At the same time, successful co-calibration across different cognitive 
batteries can place scores on common metrics and thereby permit larger pooled analyses 
and more direct comparisons across cohorts (Mukherjee et al., 2023). These methods could 
ultimately support development and validation of premorbid-IQ models in more heteroge-
neous populations by allowing evidence from linguistically, culturally, and educationally 
diverse cohorts to be integrated. However, harmonization cannot by itself establish that an 
estimator is culturally valid or clinically appropriate for a particular individual.

4. Comparative Evidence for Premorbid IQ Estimation in CALD 
Older Adults

The approaches reviewed in Section 3 vary considerably in the type and strength of 
evidence available regarding culturally, linguistically, educationally, and otherwise hetero-
geneous populations. To avoid conflating validation of an estimator within a particular 
population with evidence that diversity-related characteristics themselves affect estimation, 
we distinguish three forms of evidence. First, direct evidence on diversity-related influences 
includes studies that explicitly evaluate whether cultural, linguistic, educational, demo-
graphic, migration-related, or related characteristics affect the performance, calibration, 
stability, or predictive validity of a premorbid-IQ or premorbid-cognitive-ability estimator, 
or that directly compare estimator performance across relevant populations, languages, or 
normative contexts. Second, within-population validation evidence establishes the reliabil-
ity, validity, or stability of an estimator within a particular language or population but does 
not necessarily test the influence of diversity-related characteristics. Third, contextual evi-
dence addresses factors such as literacy, educational quality, acculturation, socioeconomic 
context, or cross-cultural test performance without directly validating a premorbid-IQ 
estimator. Section 4.1 focuses on direct evidence regarding diversity-related influences on 
premorbid-IQ estimation, Section 4.2 reviews empirical contextual evidence, and Section 4.3 
synthesizes the implications across approaches. Within-population validation evidence re-
mains important to the method-specific review in Section 3 and is distinguished accordingly 
in Table 2.
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Table 2. Selected Empirical Studies Relevant to Premorbid-IQ Estimation Across Culturally, Linguisti-
cally, Educationally, or Migration-Defined Populations Discussed in the Present Narrative Review.

Study Population/
Context

Premorbid Estimation 
Approach Main Finding Relevance/Limitation

Sierra Sanjurjo et al. 
(2015)

240 healthy 
Spanish-speaking 
adults from 
Argentina and 
Colombia.

Compared 
demographic 
predictors, 
WAT-Revised, and a 
combined demographic 
+ WAT-R model.

Education and place of 
birth explained 63.2% 
of Full Scale IQ 
variance; a combined 
model incorporating 
WAT-R, education, and 
place of birth explained 
76%. Prediction/classi-
fication was weaker at 
IQ extremes.

Direct evidence on 
diversity-related influences: 
Demonstrates that education 
and place of birth contribute to 
IQ prediction and that a 
combined demographic and 
WAT-R model improves 
prediction, although accuracy 
remains weaker at IQ extremes.

Del Pino et al. 
(2018)

700 healthy adults 
from Spain, ages 
18–86; sample 
calibrated to age, 
education, and sex.

Demographically 
calibrated norms for 
the Word Accentuation 
Test (WAT) and 
Pseudo-Words Reading 
(PW) subtest.

Age and education 
significantly affected 
premorbid-measure 
performance, whereas 
sex did not. Across 
WAT and PW outcomes, 
age and education 
accounted for 1.9–33.2% 
of score variance; PW 
performance was more 
resistant to age-related 
decline than WAT 
performance.

Direct evidence on 
diversity-related influences: 
Demonstrates effects of age 
and education, but not sex, on 
Spanish-language premorbid 
measures and supports 
demographic calibration of 
language-specific estimators.

Ontiveros and 
Gasquoine (2024)

60 neurologically 
intact, balanced 
bilingual Mexican 
American adults 
assessed with U.S. 
and México 
WAIS-IV versions in 
counterbalanced 
order.

Five candidate hold 
measures: WAIS-IV 
Information, 
Vocabulary, and Matrix 
Reasoning; picture 
vocabulary; and TOPF 
(English)/WAT 
(Spanish).

All hold measures 
significantly predicted 
U.S. WAIS-IV summary 
scores; all except the 
WAT predicted 
México-version 
summary scores. Mean 
México-version scores 
were generally higher 
than U.S.-version 
scores, with 
educational history 
affecting the pattern of 
score differences.

Direct evidence on 
diversity-related influences: 
Demonstrates that test version, 
language/national norms, and 
educational history can affect 
scores and predictive 
relationships in balanced 
bilingual Mexican American 
adults. Neurologically intact 
sample; not a dementia-specific 
validation study.

Olsen et al. (2015)

88 English-speaking 
adults with 
advanced HIV; 
predominantly 
African American 
and 
Hispanic/Latino; 
mean age 46.9 
years.

WRAT-3 Reading 
Recognition as a 
word-reading estimate 
of premorbid ability.

WRAT-3 Reading 
Recognition showed 
high long-term stability 
over an average retest 
interval of 4.9 years 
(ICC = 0.97), with 
coefficients above 0.92 
across demographic, 
medical, and 
neurocognitive 
subgroups.

Direct evidence on 
diversity-related influences: 
Provides a useful null finding, 
with high long-term reading 
stability and no meaningful 
reliability differences across 
the demographic, medical, and 
neurocognitive subgroups 
examined. The sample was 
middle-aged rather than 
geriatric and disease-specific.
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Table 2. Cont.

Study Population/
Context

Premorbid Estimation 
Approach Main Finding Relevance/Limitation

Schrauf et al. (2006)

Older 
Spanish-dominant 
immigrants living 
in the United States.

Expanded/adapted 
WAT for older U.S. 
Spanish-speaking 
immigrants.

WAT performance 
accounted for 
substantial variance in 
Batería 
Woodcock-Muñoz 
Revisada scores and 
was associated with 
Raven’s Colored 
Progressive Matrices.

Within-population validation 
evidence: Evaluates the 
validity and potential need for 
adaptation of the Spanish WAT 
in older Spanish-dominant U.S. 
immigrants, supporting 
applicability of the original 
word list in this sample. The 
study did not directly test 
whether individual differences 
in acculturation, dialect, 
migration history, or other 
diversity-related characteristics 
affected estimator 
performance.

Del Ser et al. (1997)

Spanish-speaking 
adults in Spain; 
included 
application to 
dementia.

Word Accentuation Test 
(WAT), a Spanish 
reading-based 
estimator using 
low-frequency words 
presented without 
accent marks.

WAT performance 
showed strong 
association with an 
intellectual criterion 
derived from WAIS 
subtests (r = 0.837) and 
a moderate-to-strong 
association with 
Raven’s Progressive 
Matrices (r = 0.655).

Within-population validation 
evidence: Foundational 
Spanish-language validation 
showing that reading-based 
premorbid estimation can be 
adapted to Spanish. 
Applicability remains specific 
to the population and 
language studied.

Burin et al. (2000)
74 older adults 
from Buenos Aires, 
Argentina.

Buenos Aires version of 
the WAT.

Supported concurrent 
validity with verbal 
intellectual ability and 
education and showed 
high internal 
consistency; 
performance was 
relatively independent 
of age, memory, and 
executive functioning.

Within-population validation 
evidence: Extends WAT 
validation to an Argentine 
older-adult sample. Findings 
should not be generalized 
automatically to other 
Spanish-speaking populations.

Krueger et al. 
(2006)

Spanish-speaking 
adults in the United 
States.

Word Accentuation 
Test-Chicago/revised 
WAT approach.

WAT performance 
contributed an 
additional 5% of 
variance in intellectual 
performance after 
controlling for age and 
education.

Within-population validation 
evidence: Demonstrates 
incremental predictive value of 
WAT performance beyond age 
and education in U.S. 
Spanish-speaking adults. The 
study does not directly 
establish cross-population 
transportability.

Matsuoka et al. 
(2006)

Japanese older 
adults: 100 
cognitively normal 
participants and 70 
age-, sex-, and 
education-matched 
adults with 
Alzheimer’s 
disease.

Japanese Adult 
Reading Test (JART), 
using irregular Kanji 
compound-word 
pronunciation to 
estimate premorbid IQ.

In the validation 
sample, JART-predicted 
Full Scale IQ fit 
observed IQ well 
(R2  = 0.78). 
JART-predicted IQ did 
not differ significantly 
between cognitively 
normal and 
Alzheimer’s disease 
groups despite lower 
observed IQ in the 
disease group.

Within-population validation 
evidence: Supports validity 
and relative disease stability of 
a Japanese reading-based 
estimator. Findings remain 
specific to Japanese speakers 
and the disease stages studied.

https://doi.org/10.3390/jintelligence14110284

https://doi.org/10.3390/jintelligence14110284


J. Intell. 2026, 14, 284 22 of 44

Table 2. Cont.

Study Population/
Context

Premorbid Estimation 
Approach Main Finding Relevance/Limitation

Rolstad et al. (2008)

Swedish-speaking 
healthy adults and 
patients with mild 
Alzheimer’s 
disease.

Swedish National 
Adult Reading Test 
(NART-SWE), 
constructed with loan 
words because Swedish 
pronunciation rules are 
comparatively regular.

NART-SWE showed 
very high interrater and 
retest reliability and 
internal consistency, 
correlated strongly 
with IQ, and did not 
differ significantly 
between healthy 
controls and patients 
with mild Alzheimer’s 
disease.

Within-population validation 
evidence: Provides 
Swedish-language 
psychometric and 
disease-stability evidence. 
Applicability beyond Swedish 
speakers and mild Alzheimer’s 
disease requires separate 
validation.

Alves et al. (2012) Portuguese-
speaking adults.

Irregular Word 
Reading Test (TeLPI).

TeLPI was validated 
against WAIS-III Full 
Scale IQ; the prediction 
model accounted for 
63% of FSIQ variance.

Within-population validation 
evidence: Supports validation 
of a Portuguese-language 
irregular-word reading 
estimator against WAIS-III Full 
Scale IQ.

Alves et al. (2013)

Portuguese-
speaking 
cognitively healthy 
adults and 
individuals with 
MCI or Alzheimer’s 
disease.

TeLPI.

After accounting for 
education, TeLPI 
performance remained 
relatively stable across 
cognitively healthy, 
MCI, and Alzheimer’s 
disease groups.

Within-population validation 
evidence: Provides 
disease-stability evidence for 
TeLPI in Portuguese-speaking 
participants after accounting 
for education; generalization 
beyond the validation 
population requires caution.

Serrao et al. (2015)

125 Brazilian older 
adults: 38 
cognitively healthy, 
61 with MCI, and 
26 with Alzheimer’s 
disease.

Brazilian Portuguese 
Lexical Decision Test 
(LDT), developed 
using regular words of 
varying frequency as a 
lexical-decision 
measure of premorbid 
IQ.

LDT performance did 
not differ significantly 
across cognitively 
healthy, MCI, and 
Alzheimer’s disease 
groups, whereas Matrix 
Reasoning and 
contemporaneously 
estimated IQ differed 
across groups. In the 
cognitively healthy 
group, LDT 
performance and years 
of schooling jointly 
explained 66.3% of the 
variance in estimated 
IQ (R2  = 0.663).

Within-population validation 
evidence: Supports a Brazilian 
Portuguese lexical-decision 
approach and relative stability 
across cognitive-status groups. 
The IQ criterion was 
contemporaneously estimated 
from WAIS-III subtests rather 
than independently observed 
premorbid IQ, and further 
validation in other Brazilian 
samples is needed.

de Oliveira et al. 
(2014)

144 Brazilian adults 
aged 60 and older 
with heterogeneous 
educational 
attainment: 61 
cognitively normal, 
38 with amnestic 
MCI, and 45 with 
Alzheimer’s 
disease.

WAIS-III Vocabulary as 
a crystallized/hold 
measure of premorbid 
IQ.

Vocabulary 
performance did not 
differ significantly 
across cognitively 
normal, amnestic MCI, 
and Alzheimer’s 
disease groups, 
whereas 
fluid-intelligence 
measures declined with 
cognitive impairment.

Within-population validation 
evidence: Supports relative 
stability of Vocabulary as a 
hold measure in an older 
Brazilian sample with 
heterogeneous educational 
attainment. It does not 
establish cultural invariance or 
validity as a stand-alone Full 
Scale IQ estimator.
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Table 2. Cont.

Study Population/
Context

Premorbid Estimation 
Approach Main Finding Relevance/Limitation

Yi et al. (2017)

Korean-speaking 
older adults, 
including 
cognitively normal, 
MCI, and 
Alzheimer’s disease 
groups.

Korean Adult Reading 
Test (KART), 
developed around 
Korean orthographic-
to-phonological 
characteristics.

KART predicted Full 
Scale IQ with R2  = 0.63 
in the validation 
sample; 
KART-predicted IQ did 
not differ significantly 
across diagnostic 
groups despite marked 
differences in current 
cognition.

Within-population validation 
evidence: Demonstrates that a 
reading-based estimator can be 
developed around Korean 
orthographic characteristics 
and retain relative stability 
across diagnostic groups.

Apolinario et al. 
(2013)

132 Brazilian older 
adults with low 
educational 
attainment, 
including 
cognitively normal, 
MCI, and mild 
dementia groups.

Premorbid Cognitive 
Abilities Scale (PCAS), 
a structured 
informant-based 
measure of education, 
occupation, literacy, 
numeracy, technology 
use, and 
information-seeking 
abilities.

PCAS scores correlated 
with global cognition 
(r = 0.73) and reading 
ability (r = 0.82), 
showed high internal 
consistency (α = 0.90) 
and inter-informant 
reliability (ICC = 0.96), 
and did not decline 
across diagnostic 
groups.

Within-population validation 
evidence: Supports a 
structured informant-based 
approach to estimating 
premorbid cognitive abilities in 
low-educated Brazilian older 
adults. Broader cultural and 
linguistic validation remains 
necessary, and the PCAS is not 
directly interchangeable with 
Full Scale IQ.

Note. This table summarizes selected empirical studies discussed in the present narrative review that 
evaluated premorbid-IQ or premorbid-cognitive-ability estimators in culturally, linguistically, educa-
tionally, or migration-defined populations. Studies providing direct evidence on diversity-related 
influences are presented first, followed by studies providing within-population validation evidence. 
Studies categorized as direct evidence on diversity-related influences explicitly examined whether 
cultural, linguistic, educational, demographic, migration-related, or other relevant characteristics 
affected estimator performance, calibration, stability, or predictive validity, or directly compared esti-
mator performance across relevant populations or contexts. Studies categorized as within-population 
validation evidence established the reliability, validity, or stability of an estimator within a particular 
language or population without necessarily examining whether diversity-related characteristics in-
fluenced estimation. Within-population validation should therefore not be interpreted as evidence 
that translation, adaptation, or administration in another language alone demonstrates an effect of 
cultural or linguistic diversity on premorbid-IQ estimation. Because this is a critical narrative review 
rather than a systematic or scoping review, the table is not intended to constitute an exhaustive 
inventory of all potentially relevant studies. Contextual studies that informed interpretation with-
out directly evaluating a premorbid estimator are discussed in Section 4.2 rather than classified as 
estimator-validation evidence. HIV = human immunodeficiency virus; ICC = intraclass correlation 
coefficient; JART = Japanese Adult Reading Test; KART = Korean Adult Reading Test; LDT = Lexical 
Decision Test; MCI = mild cognitive impairment; NART-SWE = Swedish National Adult Reading 
Test; PCAS = Premorbid Cognitive Abilities Scale; PW = Pseudo-Words Reading; TeLPI = Irregular 
Word Reading Test; TOPF = Test of Premorbid Functioning; WAIS = Wechsler Adult Intelligence 
Scale; WAT = Word Accentuation Test; WAT-R = Word Accentuation Test-Revised; WRAT = Wide 
Range Achievement Test.

4.1. Direct Evidence on Diversity-Related Influences in Premorbid-IQ Estimation
The direct empirical literature examining diversity-related influences on premorbid-IQ 

estimation remains limited. Among the clearest examples are studies that have examined 
whether educational background, national or regional context, language, test version, or 
other population characteristics alter the performance or predictive validity of reading-
based or hold-type estimators. These studies are particularly informative because they 
address not simply whether a measure can be used in another language or population, but 
whether characteristics relevant to heterogeneous populations affect the resulting estimate.

Sierra Sanjurjo et al. (2015) directly examined the contribution of demographic and 
population characteristics to premorbid-IQ estimation in 240 adults from Argentina and 

https://doi.org/10.3390/jintelligence14110284

https://doi.org/10.3390/jintelligence14110284


J. Intell. 2026, 14, 284 24 of 44

Colombia stratified by age and education. Participants completed the Word Accentuation 
Test-Revised (WAT-R), the WAIS-III, and a structured demographic and medical question-
naire. Education and place of birth contributed to IQ prediction, and the best-performing 
model incorporated WAT-R performance, years of education, and place of birth, together 
explaining 76% of the variance in WAIS-III Full Scale IQ. Importantly, predictive accuracy 
was substantially weaker at the extremes of the IQ distribution than in the average range. 
These findings support both the potential value of combining a language-specific reading 
measure with relevant demographic information and the need to evaluate whether the 
population and educational assumptions underlying an equation are appropriate for the 
individual being assessed.

Del Pino et al. (2018) directly evaluated demographic influences on Spanish-language 
premorbid measures in 700 healthy adults from Spain aged 18 to 86 years. Age and education 
significantly influenced performance on the WAT and Pseudo-Words Reading measures, 
whereas sex did not. Age and education jointly accounted for between 1.9% and 33.2% of 
variance across the premorbid-measure outcomes, and the Pseudo-Words Reading measure 
appeared more resistant to age-related decline than the WAT. The findings demonstrate 
that even within a single language and national context, premorbid reading scores cannot 
necessarily be interpreted independently of educational and age-related characteristics; 
they also provide an important null finding regarding sex.

Cross-language and normative context were examined particularly directly by On-
tiveros and Gasquoine (2024). Sixty neurologically intact, balanced bilingual Mexican 
American adults completed both the U.S. WAIS-IV and WAIS-IV México in a counterbal-
anced repeated-measures design. Candidate hold measures showed different predictive 
relationships depending on which WAIS-IV version was being predicted, and mean scores 
differed systematically between the two WAIS versions. These findings demonstrate that 
administration in an examinee’s language does not by itself establish psychometric inter-
changeability and that test version, language, educational history, and normative reference 
population may materially affect the interpretation of a candidate premorbid estimator.

Not all studies have found important subgroup differences. Olsen et al. (2015) exam-
ined the long-term stability of WRAT-3 Reading Recognition in 88 predominantly racial/eth-
nic minority adults with HIV over an average retest interval of approximately five years. 
Overall reliability was very high (ICC = 0.97), coefficients exceeded 0.92 across demo-
graphic, medical, and neurocognitive subgroups, and subgroup reliability coefficients did 
not differ significantly. Thus, within this clinical sample, reading stability did not appear to 
vary meaningfully across the subgroup characteristics examined. This finding is important 
because it demonstrates that diversity-related characteristics should not be assumed to 
undermine a reading-based estimator in every population; the relevant question is whether 
differential performance or instability is demonstrated empirically for the population and 
estimator under consideration. However, the sample was middle-aged rather than geriatric 
and was specific to adults with advanced HIV; accordingly, these findings are most appro-
priately interpreted as relevant evidence regarding subgroup stability rather than direct 
validation in older-adult populations.

Taken together, these studies suggest that education, population context, language and 
test version, and normative reference group can affect premorbid-IQ estimation in some 
settings, whereas other hypothesized subgroup differences are not consistently observed. 
The evidence therefore argues against both universal transportability and an assumption 
that every cultural or demographic difference requires a numerical correction. Instead, 
it supports explicit evaluation of the empirical applicability of a candidate estimator to 
the individual and population being assessed. Table 2 summarizes selected empirical 
studies relevant to premorbid-IQ estimation in culturally, linguistically, educationally, or 
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migration-defined populations and distinguishes studies providing direct evidence on 
diversity-related influences from those providing within-population validation evidence.

4.2. Empirical Contextual Evidence Relevant to Premorbid-IQ Interpretation
A broader literature provides empirical evidence regarding cultural, educational, lin-

guistic, socioeconomic, and related characteristics that may affect the assumptions underly-
ing premorbid-IQ estimation even when the study does not directly validate a premorbid 
estimator. This evidence is particularly relevant to the Contextualize component of the 
proposed framework because it helps identify circumstances in which common demo-
graphic variables or reading scores may not carry equivalent meaning across individuals 
or populations.

Educational attainment illustrates this problem particularly clearly. Manly et al. (2002) 
compared nondemented African American and non-Hispanic White older adults who were 
similar in years of formal education. African American participants initially obtained lower 
scores on multiple neuropsychological measures; however, after adjustment for WRAT-3 
Reading performance as a proxy for educational quality, the overall racial-group effect 
was markedly reduced and most group differences became nonsignificant. These findings 
indicate that nominal years of education may not adequately represent the educational 
experiences relevant to later cognitive-test performance.

Subsequent work further separated educational quality from broader cultural experi-
ence. Among 503 nondemented African American adults aged 65 years and older, Manly 
et al. (2004) examined reading level, years of education, and acculturation simultane-
ously. Reading level was the strongest predictor of neuropsychological performance after 
accounting for age, sex, education, and acculturation. Although greater acculturation was 
associated with higher performance on multiple measures, its effect was substantially di-
minished after the other factors, particularly reading level, were considered. This pattern 
illustrates why broad ethnocultural categories should not be treated as direct proxies for 
the specific educational and experiential variables that may influence test performance.

Importantly, cross-group findings are not uniformly indicative of measurement differ-
ences. Cosentino et al. (2007) evaluated the relationship between years of education and 
reading performance in 342 English-speaking White, Black, and Hispanic older adults and 
Spanish-speaking Hispanic older adults. Reading scores increased with years of education 
in a comparable manner across ethnicity and language groups. Thus, although absolute 
scores and appropriate normative interpretation may differ across populations, the relation-
ship between education and reading was sufficiently similar to support treating reading 
as a comparable construct for some theoretical and statistical purposes. This provides an 
important counterexample to any assumption that language or ethnicity necessarily changes 
the meaning of every reading-based measure.

Evidence from clinical and socioeconomically heterogeneous samples further demon-
strates the limitations of treating years of schooling as equivalent to attained literacy. Ryan 
et al. (2005) examined 200 racially and ethnically diverse adults with HIV and found a 
pronounced discrepancy between reported education and reading level: approximately 
half of the cohort read at or below an eighth-grade level, whereas only a small proportion 
reported eight or fewer years of education. Reading–education discrepancy was associated 
with poorer neuropsychological performance, whereas racial/ethnic minority status itself 
was not. Dotson et al. (2009) similarly found that the relative contributions of literacy 
and years of education differed across race and socioeconomic strata. Literacy predicted 
nearly all cognitive outcomes among African American participants and lower-SES White 
participants, whereas education contributed little unique variance in those groups; among 
higher-SES White participants, both education and literacy predicted several cognitive 
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measures. These findings illustrate that the meaning and predictive value of educational 
attainment can depend on socioeconomic and historical context.

Educational quality may also influence the reading measures that are themselves 
commonly used as premorbid proxies. Sayegh et al. (2014) found that self-rated high-
school educational quality significantly increased prediction of WRAT-4 Word Reading 
performance beyond race/ethnicity, socioeconomic status, and years of education. Edu-
cational quality accounted for a modest but significant increment in explained reading 
variance, whereas educational quality did not independently predict global neurocognitive 
performance after reading performance was considered. Thus, word reading may capture 
meaningful aspects of educational experience, but neither years of education nor self-rated 
educational quality should be converted directly into an informal numerical IQ adjustment.

Collectively, this contextual evidence demonstrates why premorbid-IQ estimation in 
heterogeneous populations requires more than recording years of education or selecting a 
measure in the examinee’s preferred language. Literacy, educational quality, socioeconomic 
context, acculturation, and related experiences may affect the applicability and meaning of 
quantitative estimates, but the evidence does not establish fixed numerical effects that can be 
added to or subtracted from an estimated IQ. These findings therefore support systematic 
contextualization and evidentiary weighting rather than informal score correction.

4.3. Comparative Synthesis Across Approaches
No single method currently has sufficient evidence to be considered universally prefer-

able for estimating premorbid IQ across heterogeneous CALD older adults. The direct 
evidence on diversity-related influences summarized in Section 4.1 remains limited and 
is concentrated primarily in reading-based, hold, and combination approaches. By con-
trast, the broader contextual literature reviewed in Section 4.2 provides stronger evidence 
that literacy, educational experience, language and normative context, socioeconomic cir-
cumstances, and related characteristics can affect the interpretation and applicability of 
premorbid estimates. Within-population validation studies further demonstrate that useful 
estimators can be developed in multiple languages and populations, but validation within 
one context does not establish transportability to another. These complementary forms 
of evidence therefore inform different questions and should be distinguished rather than 
treated as interchangeable.

Within-population validation studies also provide important evidence regarding es-
timator applicability within particular populations. For example, Schrauf et al. (2006) 
found that the original Spanish Word Accentuation Test retained substantial predictive 
validity in older Spanish-dominant immigrants in the United States, despite concerns that 
adaptation might be required for this population. Such findings are clinically informative 
but are conceptually distinct from studies that directly test whether specific diversity-related 
characteristics alter estimator performance.

Across specific estimation approaches, word-reading measures have the largest body 
of validation evidence across multiple populations and languages, but their applicability 
depends on literacy, educational experience, language, writing system, normative context, 
and disease severity. Systematic review evidence also suggests that preservation of word-
reading performance becomes less dependable with greater dementia severity (Overman 
et al., 2021). A measure validated in one language or population should therefore not be 
assumed to generalize to another simply because the underlying task is conceptually similar.

Demographic regression equations offer a different advantage because their predictors 
are historical and are not directly altered by current neurological impairment. However, 
variables such as years of education, occupation, socioeconomic status, and geographic 
region may have different meanings across countries, historical periods, migration contexts, 
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and educational systems. Combination methods may improve prediction in some settings, 
particularly when both demographic and performance-based components are locally vali-
dated, as demonstrated in the Latin American WAT literature (Sierra Sanjurjo et al., 2015). 
However, combining multiple predictors does not by itself ensure cultural validity.

Informant-based and culturally grounded approaches address limitations not fully 
captured by conventional psychometric methods. Structured informant measures may be 
particularly useful when literacy, language mismatch, or current cognitive impairment limits 
performance-based estimation (Apolinario et al., 2013). Culturally grounded assessment 
models, although not themselves premorbid-IQ estimators, illustrate how test content and 
task demands can be developed around culturally meaningful knowledge and everyday 
functioning. Machine-learning, normative-modeling, and longitudinal approaches remain 
promising research directions but have not yet been validated as clinical premorbid-IQ 
estimators in CALD older adults. Harmonization may support their future development 
by improving comparability across cohorts, languages, and measures, but it is not itself an 
estimation method.

Taken together, the available evidence supports a structured multimethod approach 
rather than reliance on a universally preferred estimator. The central principle is to anchor 
premorbid IQ estimation in the quantitative method or methods with the strongest available 
linguistic, educational, cultural, and psychometric applicability to the individual being 
assessed, while using relevant contextual information to evaluate the plausibility and relative 
weight of those estimates. Developmental, educational, linguistic, occupational, migration, 
and informant information should inform interpretation rather than generate unsupported 
numerical corrections. Convergence across reasonably applicable methods may strengthen 
confidence in an estimated premorbid range, whereas meaningful divergence should be 
examined and reported explicitly rather than resolved through false precision. The following 
section translates these principles into a structured clinical framework.

5. Structured Multimethod Framework for Premorbid IQ Estimation in 
CALD Older Adults

As summarized in the preceding sections, no currently available method consistently 
demonstrates strong psychometric performance while simultaneously accounting for the 
cultural, linguistic, educational, developmental, and related contextual heterogeneity en-
countered among CALD older adults. We therefore propose a structured multimethod 
framework organized around four clinical tasks: (1) Select the quantitative estimator or 
estimators with the strongest available individual applicability; (2) Contextualize each 
estimate using relevant developmental, educational, linguistic, occupational, migration, 
socioeconomic, assessment-context, and collateral information; (3) Compare reasonably 
applicable estimates for convergence, divergence, and identifiable sources of discrepancy; 
and (4) Report the most defensible premorbid range together with the relative weight 
assigned to each source of evidence and the degree of remaining uncertainty. The frame-
work is intended to structure clinical reasoning rather than function as a validated scoring 
algorithm or generate numerical adjustments unsupported by empirical evidence. Table 3 
operationalizes these four tasks.

The four tasks are directly linked to the evidence synthesized in Section 4. Select is 
informed primarily by evidence regarding whether a candidate estimator has adequate 
linguistic, educational, population, neurological, and psychometric applicability. Contextu-
alize incorporates empirical evidence showing that years of education, literacy, educational 
quality, language history, socioeconomic context, migration and acculturation, and other 
life experiences may affect the meaning or applicability of quantitative estimates without 
corresponding to fixed numerical IQ adjustments. Compare requires clinicians to examine 
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whether multiple reasonably applicable estimates converge and, when they do not, to de-
termine whether identifiable differences in language, literacy, normative reference group, 
neurological vulnerability, or other assumptions plausibly account for the discrepancy. 
Report makes that reasoning explicit by identifying the evidence given greatest weight, the 
estimated premorbid range, and remaining uncertainty. Although presented sequentially 
for clarity, these tasks may be iterative in practice as information obtained during contex-
tualization or comparison leads the clinician to reconsider the applicability of an initially 
selected estimator.

Table 3. Structured Multimethod Framework and Evidence-Informed Practice Considerations for 
Premorbid IQ Estimation in Culturally and Linguistically Diverse Older Adults.

Practice Consideration Rationale Application Representative Evidence

SELECT: Anchor the 
estimate in the 
quantitative method or 
methods with the 
strongest individual 
applicability.

Demographic, hold, 
word-reading, and 
combination approaches rely 
on different assumptions and 
can fail for different reasons.

Select one or more quantitative 
estimators with the best available 
linguistic, educational, cultural, 
neurological, and psychometric 
applicability. Language-specific 
reading measures require validation 
in the target population; demographic 
equations require attention to 
development-sample and coding fit.

(Alves et al., 2012; Bright 
& van der Linde, 2020; Del 
Pino et al., 2018; Sierra 
Sanjurjo et al., 2015; Yi 
et al., 2017)

SELECT/CONTEXTUAL-
IZE: Characterize 
language history and 
choose the testing 
language deliberately.

Language proficiency, 
dominance, age of acquisition, 
literacy, and 
country/language of 
education can alter 
performance on 
language-based hold and 
reading measures.

Document language acquisition and 
use, literacy in each language, and 
language and country of education. 
Prefer a linguistically appropriate, 
population-validated estimator when 
available; interpret cross-language 
discrepancies in light of test version, 
educational history, and normative 
population.

(Cosentino et al., 2007; 
Nielsen, 2022; Ontiveros & 
Gasquoine, 2024; Strutt 
et al., 2023)

SELECT/CONTEXTUAL-
IZE: Screen for and 
accommodate sensory, 
speech, or motor barriers 
before interpreting 
performance-based 
estimates.

Vision, hearing, speech, and 
motor limitations can depress 
performance independently of 
premorbid IQ, particularly on 
visually presented or orally 
produced tasks.

Address modifiable barriers when 
feasible (e.g., usual corrective devices, 
adequate lighting, accessible 
presentation) and document any 
departure from standardized 
administration and its likely effect on 
interpretation.

(Dumassais et al., 2024; 
Gosselt et al., 2020; 
Hill-Briggs et al., 2007; 
Magasi et al., 2017)

SELECT: Use culturally 
grounded 
test-development 
principles without treating 
culturally adapted 
cognitive measures as 
premorbid-IQ estimators.

Culturally developed 
measures can improve 
ecological and cultural 
relevance, but a culturally 
appropriate cognitive screen 
or task does not automatically 
provide a validated estimate 
of premorbid IQ.

Use culturally grounded measures 
only for their validated purpose. For 
future premorbid measures, 
community-engaged development 
and culturally meaningful stimuli, 
task demands, and functional content 
may provide useful methodological 
models.

(Jacklin et al., 2020; 
LoGiudice et al., 2006; 
Sternberg et al., 2001)

SELECT: Use model-based 
approaches according to 
their validation status and 
population fit.

Regression equations depend 
on development-sample and 
coding assumptions; 
machine-learning and 
longitudinal models may 
capture nonlinear 
relationships and 
person-specific trajectories but 
depend on training data, 
repeated-measure properties, 
and external validation.

Use regression equations only when 
their assumptions and development 
sample are reasonably applicable. 
When longitudinal data are available, 
consider trajectory-based or 
model-based approaches as 
complementary research methods; do 
not substitute an unvalidated 
predictive model for an individually 
validated premorbid-IQ estimator.

(Barona et al., 1984; Chen 
et al., 2026; Marquand 
et al., 2016; Sierra Sanjurjo 
et al., 2015; Wu et al., 2022; 
Yuan et al., 2023)
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Table 3. Cont.

Practice Consideration Rationale Application Representative Evidence

SELECT/COMPARE: Use 
harmonization as research 
infrastructure when 
pooling data across tests, 
languages, or cohorts.

Scores from different 
instruments or languages are 
not automatically comparable, 
even when intended to 
measure the same construct.

Use appropriate linking, 
co-calibration, or latent-variable 
methods and evaluate measurement 
non-equivalence or differential item 
functioning. Harmonization can 
support model development and 
cross-study analyses but is not itself a 
premorbid-IQ estimator.

(Briceño et al., 2023; 
Merkley et al., 2023; 
Mukherjee et al., 2023; 
Vonk et al., 2022)

CONTEXTUALIZE: Use 
systematically collected 
contextual information to 
evaluate the applicability 
and relative weight of 
quantitative estimates.

Quantitative estimators may 
be affected by developmental, 
educational, linguistic, 
occupational, migration, 
cultural, and clinical factors 
that are not fully represented 
in their assumptions or 
normative foundations.

Use developmental, educational, 
linguistic, occupational, migration, 
and collateral information to evaluate 
the plausibility and relative weight of 
quantitative estimates. Use these data 
to inform interpretation rather than to 
generate unsupported numerical 
corrections.

(Bright & van der Linde, 
2020; Crawford et al., 2001; 
Fujii, 2018; Sierra Sanjurjo 
et al., 2015)

CONTEXTUALIZE: 
Collect educational history 
beyond years completed.

Years of schooling do not 
capture educational quality, 
literacy opportunity, language 
of instruction, interrupted 
schooling, or historical 
inequities that may affect 
premorbid estimates.

Document quality and continuity of 
schooling, language(s) of instruction, 
literacy development, school 
interruptions, and relevant migration 
or sociopolitical context. Use these 
data to judge the applicability of 
demographic and reading-based 
estimates rather than to generate an 
informal IQ correction.

(Ailshire et al., 2025; 
Manly et al., 2002; 
Metcalfe et al., 2026)

CONTEXTUALIZE: Use 
structured informant 
information when 
performance-based 
estimation is constrained.

Low literacy, language 
mismatch, or current 
neurological impairment may 
reduce the validity of 
performance-based premorbid 
estimates.

When a knowledgeable informant is 
available, systematically document 
prior educational, occupational, 
literacy, numeracy, technological, and 
everyday cognitive abilities. Treat 
informant data according to the 
validated purpose and population of 
the specific measure rather than as a 
direct substitute for premorbid IQ.

(Apolinario et al., 2013)

CONTEXTUALIZE/RE-
PORT: Address and 
document 
assessment-context factors 
and validity qualifications.

Testing language, interpreter 
involvement, 
accommodations, 
nonstandard procedures, 
evaluative anxiety, and other 
contextual factors can affect 
the validity and later 
interpretation of premorbid 
estimates.

Reduce modifiable validity threats 
when feasible. Report the language(s) 
of testing, interpreter involvement 
when applicable, relevant 
accommodations, important 
departures from standardized 
administration, and contextual factors 
that materially affect confidence in 
the estimate.

(Fujii, 2018; Nguyen et al., 
2024; Régner & Huguet, 
2025; Sayegh et al., 2018; 
Strutt et al., 2023)

COMPARE: Evaluate 
convergence, divergence, 
and identifiable sources of 
discrepancy across 
reasonably applicable 
estimates.

Different methods rely on 
different assumptions and 
may yield discrepant 
estimates. Convergence can 
strengthen confidence, 
whereas divergence may 
identify limitations in 
language, education, norms, 
neurological status, or 
method-specific assumptions.

Compare the most applicable 
estimates rather than averaging them 
automatically. When estimates 
diverge, examine plausible sources of 
discrepancy and adjust the relative 
evidentiary weight accordingly.

(Bright & van der Linde, 
2020; Ontiveros & 
Gasquoine, 2024; Sierra 
Sanjurjo et al., 2015)
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Table 3. Cont.

Practice Consideration Rationale Application Representative Evidence

REPORT: Report the 
estimated premorbid 
range, evidentiary basis, 
and degree of uncertainty 
explicitly.

A single numerical estimate 
can imply greater precision 
than is warranted when 
available methods differ in 
applicability or yield 
discrepant results.

Identify the quantitative estimate or 
estimates given greatest weight and 
briefly state why. When reasonably 
applicable estimates converge, report 
the resulting premorbid range with 
corresponding confidence. When 
they diverge, describe the 
discrepancy, relevant sources of 
uncertainty, and the rationale for 
weighting particular evidence more 
heavily rather than forcing a single 
precise estimate.

(Bright & van der Linde, 
2020; Crawford et al., 2001; 
Sierra Sanjurjo et al., 2015)

Note. Rows are organized according to the earliest task in the proposed structured multimethod 
framework to which each practice consideration applies: SELECT, CONTEXTUALIZE, COMPARE, 
and REPORT. Practice considerations that also apply to a later task are identified with both labels. The 
framework and practice considerations have not been validated as a standardized clinical algorithm.

The proposed framework is complementary to, but narrower in purpose than, 
existing culturally informed neuropsychological guidance. Fujii’s (2018) ECLECTIC 
framework—Education and Literacy, Culture and Acculturation, Language, Economics, 
Communication, Testing Situation, Intelligence Conceptualization, and Context of
Immigration—provides a broad structure for identifying culturally relevant contextual fac-
tors across the neuropsychological evaluation. The present framework incorporates many of 
those same domains but addresses the more specific decision problem of premorbid-IQ esti-
mation. In particular, it specifies how contextual information should be used after candidate 
quantitative estimators are identified: to evaluate estimator applicability and evidentiary 
weight, examine convergence and divergence, and communicate uncertainty rather than 
to generate informal numerical corrections. The Select–Contextualize–Compare–Report 
framework should therefore be viewed as a premorbid-IQ-specific extension that can be 
used within broader culturally informed approaches such as ECLECTIC, rather than as a 
replacement for them.

The remainder of this section applies these four tasks to common sources of interpretive 
uncertainty in CALD older adults. Limitations of normative representation, language 
and literacy, migration and socioeconomic history, trauma and testing context, sensory 
or motor barriers, and other clinical factors are relevant insofar as they affect selection or 
contextualization of an estimator; discrepancies among resulting estimates are addressed 
through comparison; and material limitations, accommodations, and uncertainty are carried 
forward into reporting.

The challenges of premorbid estimation in CALD populations extend beyond limita-
tions of individual tests. Historically, neuropsychological research has underrepresented 
many ethnocultural groups, and existing normative samples often do not adequately reflect 
the demographic, educational, linguistic, and cultural diversity encountered in clinical 
practice (Arce Rentería et al., 2023; Medina et al., 2021). These limitations are further com-
pounded by substantial within-group heterogeneity arising from differences in educational 
opportunities, migration experiences, socioeconomic conditions, literacy, multilingualism, 
and acculturation. As discussed in the preceding sections, these contextual variables may 
influence the validity of demographic equations, word-reading measures, and other com-
monly used approaches to premorbid estimation.

Trauma-informed assessment may also be relevant when estimating premorbid IQ 
among some CALD older adults, although trauma exposure should not be presumed on 
the basis of cultural, linguistic, racial, ethnic, or migration background. Trauma-informed 
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frameworks are well established in broader health and behavioral health settings (Sub-
stance Abuse and Mental Health Services Administration [SAMHSA], 2014), and trauma-
informed approaches have also been discussed in geriatric and long-term-care contexts 
(O’Malley et al., 2023). Their specific application to geriatric neuropsychological assessment 
remains less developed. When posttraumatic stress disorder (PTSD) or clinically signifi-
cant trauma-related symptoms are present, these factors may complicate interpretation of 
cognitive performance. Meta-analytic evidence indicates that older adults with PTSD may 
demonstrate lower performance across several cognitive domains, particularly learning 
and memory, processing speed, and executive functioning (Schuitevoerder et al., 2013). 
More broadly, PTSD has been associated with weaknesses in verbal learning, processing 
speed, attention/working memory, and verbal memory (Scott et al., 2015). However, this 
literature does not establish that trauma exposure, PTSD, or trauma-related hyperarousal 
systematically suppresses performance on single-word reading measures used to estimate 
premorbid IQ.

Accordingly, trauma history and current psychological symptoms are best considered 
as part of the broader clinical context when evaluating the validity and interpretability of 
premorbid estimates. Clinicians may consider whether aspects of the assessment context 
contribute to distress, disengagement, or reduced comfort with testing and should interpret 
such observations alongside the individual’s broader cultural, educational, linguistic, and 
clinical history (Gale et al., 2023; Rivera Mindt et al., 2010). Clear communication regarding 
the purpose and use of test data, together with attention to culturally relevant contextual 
factors that may affect the assessment process, is also important (American Psychological 
Association [APA], 2017; Gale et al., 2023). When standardized word-reading measures 
are poorly matched to an individual’s linguistic, educational, cultural, or clinical back-
ground, clinicians should acknowledge those limitations explicitly and integrate converging 
sources of information rather than treating the resulting score as an invariant estimate of 
premorbid ability.

These considerations also have ethical implications. The APA Ethics Code emphasizes 
Beneficence and Nonmaleficence, Justice, and Respect for People’s Rights and Dignity, 
including attention to potential harm, fairness in psychological services, privacy, confi-
dentiality, and self-determination (American Psychological Association [APA], 2017). In 
practice, clinicians should explain the nature and purpose of the assessment and relevant 
limits of confidentiality using language that is reasonably understandable to the examinee 
and should select and interpret assessment methods in light of evidence regarding their 
appropriateness for the population being assessed (American Psychological Association 
[APA], 2017). When the validity or reliability of a measure has not been established for 
the population tested, its interpretive limitations should be explicitly acknowledged. Thus, 
when a word-reading measure is poorly matched to an individual’s language, educational 
history, cultural background, or clinical context, clinicians should avoid treating the re-
sulting score as a definitive estimate of premorbid ability and instead integrate it with 
converging information from other relevant sources.

Age-related sensory impairments, including hearing and vision loss, as well as motor 
or speech limitations, may affect performance when neuropsychological tasks depend 
on adequate sensory input or require timed manual, written, or verbal responses. Such 
limitations should be considered when selecting measures and interpreting scores, because 
performance may partly reflect accessibility or response-output demands rather than the 
cognitive construct of interest (Dumassais et al., 2024; Gosselt et al., 2020; Hill-Briggs et al., 
2007; Magasi et al., 2017). Failure to account for these factors may lead to underestimation 
of premorbid IQ, particularly when using performance-based measures such as oral word-
reading tasks.
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5.1. Example: Spanish-Language Speakers
Spanish-speaking older adults provide a useful illustration of the challenges involved 

in applying conventional premorbid-IQ estimation methods across CALD populations. 
Importantly, Spanish-speaking populations are not culturally or educationally homoge-
neous. Individuals may differ substantially in national origin, migration history, dialect, 
bilingualism, language dominance, language of education, literacy, educational quality, 
socioeconomic circumstances, and familiarity with standardized testing. Hispanic/Latino 
ethnicity should therefore not be treated as synonymous with Spanish language, nor should 
Spanish-speaking individuals from different countries or regions be assumed to have equiv-
alent educational or cultural experiences (Carvajal et al., 2024; Nava et al., 2022).

These distinctions are particularly relevant when selecting intelligence measures and 
normative reference groups. Spanish-language versions of the Wechsler Adult Intelligence 
Scale (WAIS) have been developed or adapted for different Spanish-speaking populations, 
but use of a Spanish-language test does not by itself establish that its norms are appropriate 
for a particular examinee. Funes et al. (2016), for example, compared normative data from 
Spanish-language WAIS-III versions developed for Mexico, Spain, and Puerto Rico with the 
U.S. English-language WAIS-III and found meaningful differences across normative samples 
on identical or nearly identical subtests. The authors noted that application of Spanish-
language norms could underestimate impairment in some U.S. Spanish-speaking adults, 
whereas application of U.S. English-language norms could overestimate impairment. Such 
findings illustrate that test language, normative reference group, educational background, 
and national or regional context must be considered jointly rather than assuming that any 
Spanish-language version is interchangeable with another (Funes et al., 2016). More broadly, 
country-specific normative studies have demonstrated meaningful effects of age, education, 
and other demographic characteristics on neuropsychological performance across Latin 
American populations (Guàrdia-Olmos et al., 2015).

Similar considerations apply to oral word-reading approaches to premorbid IQ esti-
mation. English-language instruments such as the National Adult Reading Test and Test 
of Premorbid Functioning derive much of their predictive value from language-specific 
relationships among orthography, pronunciation, lexical knowledge, and prior educational 
exposure. Their underlying paradigm therefore cannot simply be translated into another 
language while assuming equivalent psychometric properties. Spanish-language mea-
sures such as the Word Accentuation Test (WAT) illustrate the alternative approach of 
developing and validating reading-based estimators around the linguistic properties of the 
target language. Studies conducted in Spain, Latin America, and among Spanish-speaking 
immigrants in the United States have demonstrated that appropriately developed Spanish-
language word-reading measures can provide useful information about premorbid IQ, 
while also showing that their performance and predictive relationships vary with edu-
cation, demographic characteristics, and population context (Del Pino et al., 2018; Del 
Ser et al., 1997; Schrauf et al., 2006; Sierra Sanjurjo et al., 2015). Thus, validation in one 
Spanish-speaking population should not automatically be generalized to another.

Reading performance itself also reflects educational and sociolinguistic experience. 
Cosentino et al. (2007) examined reading scores in English-speaking White, Black, and 
Hispanic older adults and Spanish-speaking Hispanic older adults. Although the relation-
ship between years of education and reading performance was comparable across groups, 
absolute reading performance and its normative interpretation varied across ethnic and 
language groups. Together with evidence linking reading performance to educational 
quality (Sayegh et al., 2014), these findings suggest that word reading can provide mean-
ingful information about educational experience without functioning as a culturally or 
linguistically context-free indicator of premorbid IQ. Accordingly, reading-based estimates 
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should be interpreted in relation to literacy, educational quality and continuity, language 
of instruction, language proficiency, and the normative population for which the measure 
was developed.

Substantial heterogeneity is also present within Spanish-speaking populations them-
selves. Buré-Reyes et al. (2013) compared adults from Chile, the Dominican Republic, 
Puerto Rico, and Spain and found significant group differences in delayed recall and ver-
bal fluency despite attempts to account for demographic characteristics. Such findings 
caution against treating Spanish language as a sufficient proxy for cultural equivalence. 
Country of origin, regional language use, migration history, and exposure to Indigenous 
or other languages may all contribute to an individual’s linguistic and educational history. 
Some individuals categorized as Spanish-speaking may also have acquired Spanish after 
another first language, while bilingual individuals may differ considerably in proficiency, 
dominance, age of acquisition, and patterns of language use. These characteristics may be 
especially important for language-mediated neuropsychological measures (Medina et al., 
2023; Ontiveros & Gasquoine, 2025).

Educational context adds another layer of complexity. A recent systematic review 
found that measures of educational quality, most commonly literacy- or numeracy-based 
proxies, were generally stronger predictors of later-life neuropsychological performance 
than years of schooling alone, with particular relevance for populations whose educational 
opportunities may not be well represented by years of formal education (Metcalfe et al., 
2026). Among Spanish-speaking adults living near the U.S.-Mexico border, Kamalyan 
et al. (2022) found that several educational, socioeconomic, and language-background 
characteristics were associated with cognitive performance; however, many of these associ-
ations were attenuated after applying region-specific demographic corrections, whereas 
bilingualism and working as a child for one’s own benefit remained associated with demo-
graphically adjusted global cognition. These findings should not be interpreted as evidence 
that bilingualism, childhood work, migration, or other life experiences correspond to a 
particular premorbid-IQ level. Rather, they illustrate that contextual characteristics may 
affect cognitive test performance and the applicability of normative assumptions even after 
conventional demographic variables are considered.

The meaning of educational attainment may also differ across Hispanic/Latino her-
itage and migration groups. In the Study of Latinos–Investigation of Neurocognitive Aging, 
Meza et al. (2025) found that first-generation high school graduates of Cuban, Mexican, 
and Puerto Rican heritage had lower baseline cognitive scores than multigenerational high 
school graduates, whereas corresponding differences were not observed consistently among 
participants of Dominican, Central American, or South American heritage. Rates of longi-
tudinal cognitive change were similar across groups. These findings further demonstrate 
that the cognitive correlates of education cannot be assumed to operate uniformly across 
populations with different historical, migration, and educational contexts.

Normative selection therefore remains a central concern in assessment of Spanish-
speaking adults. Reviews of available U.S. Spanish-language neuropsychological norms 
have identified substantial progress but continued gaps in geographic, educational, and 
cultural representation (Morlett Paredes et al., 2021; Perez-Lao et al., 2026). A survey of U.S. 
neuropsychologists found that Spanish-language norms collected in the continental United 
States were generally preferred to foreign norms for most cognitive domains, with Mexican 
norms the most frequently used foreign reference data (Gasquoine et al., 2021). However, 
neither U.S.-based nor country-specific Spanish norms should be assumed to generalize 
automatically to every Spanish-speaking examinee. Studies of bilingual Mexican American 
adults further indicate that language proficiency can be associated with performance on 
language-formatted neuropsychological measures while showing little relationship with 

https://doi.org/10.3390/jintelligence14110284

https://doi.org/10.3390/jintelligence14110284


J. Intell. 2026, 14, 284 34 of 44

more visually mediated measures, underscoring the importance of assessing language 
proficiency and test-language fit rather than relying only on self-identified bilingual status 
(Ontiveros & Gasquoine, 2025).

Taken together, Spanish-speaking older adults illustrate why premorbid-IQ estimation 
in CALD populations cannot be reduced to selecting a test in the examinee’s preferred 
language. The strongest available quantitative estimator should be selected on the basis of 
its linguistic, educational, normative, and psychometric applicability to the individual. Lan-
guage acquisition and dominance, literacy, language and country of education, educational 
quality and continuity, migration and acculturation history, occupational background, sen-
sory functioning, and other relevant contextual information can then be used systematically 
to evaluate the applicability and relative weight of the resulting estimate. These contextual 
characteristics should not be translated into unsupported numerical IQ corrections. When 
no available estimator has adequate population or linguistic applicability, or when available 
estimates diverge substantially, the limitations and resulting uncertainty should be reported 
explicitly rather than resolved through false precision.

5.2. Brief Clinical Illustrations
The following hypothetical examples illustrate how the preceding considerations may 

inform interpretation when commonly used premorbid-IQ estimators have questionable 
applicability to an individual’s educational or linguistic background. They are intended to 
illustrate clinical reasoning rather than to provide scoring rules or validated algorithms.

Clinical illustration 1. An older immigrant with four years of interrupted formal school-
ing and limited literacy performs poorly on a word-reading estimator. Rather than treating 
the score as a direct indication of low premorbid IQ, the clinician examines the individual’s 
literacy development, quality and continuity of schooling, language of instruction, occupa-
tional history, prior instrumental functioning, and collateral descriptions of prior cognitive 
functioning. These contextual data are used to evaluate the plausibility and limitations 
of the quantitative estimate rather than translated into an informal IQ correction (Fujii, 
2018; Manly et al., 2002; Sayegh et al., 2014). If no quantitative estimator with adequate 
linguistic, educational, and psychometric applicability is available, premorbid ability should 
be characterized cautiously, with the basis and uncertainty of the estimate stated explicitly 
rather than expressed as a falsely precise IQ score.

Clinical illustration 2. A bilingual older adult who received most of their education 
outside the United States obtains discrepant estimates from an English word-reading mea-
sure and a language-congruent estimator validated in a population more similar to the 
individual’s linguistic and educational background. Rather than averaging the estimates 
or assuming that the discrepancy represents true differences in underlying premorbid 
ability, the clinician considers whether language acquisition, literacy, educational history, 
and differences in normative reference populations may have affected performance on 
the English-language measure (Nielsen, 2022; Schrauf et al., 2006; Sierra Sanjurjo et al., 
2015). Greater interpretive weight may be assigned to the estimate with stronger linguistic, 
educational, and psychometric applicability, while the discrepancy and the basis for that 
judgment are documented explicitly.

6. Summary and Practice Considerations
As summarized in Table 1, each currently available approach to estimating premorbid 

IQ offers important strengths but also important psychometric and cultural limitations. 
No single method has demonstrated adequate validity across the heterogeneous cultural, 
linguistic, educational, and clinical contexts represented among CALD older adults. Ac-
cordingly, selection and interpretation of premorbid IQ estimates should be guided by the 
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degree to which a method’s assumptions and normative foundations correspond to the 
individual’s developmental, educational, linguistic, and sociocultural background.

Although direct comparative research in CALD populations remains limited, findings 
from the broader premorbid-estimation literature support the potential value of considering 
multiple sources of information. Meyers et al. (2020), for example, found that combining 
multiple premorbid-estimation approaches improved prediction relative to individual meth-
ods in a heterogeneous adult sample that included several clinical and developmental-status 
groups. Because that study did not evaluate culturally or linguistically defined populations, 
however, it should be regarded as adjacent evidence for combination methods rather than 
evidence that multimethod estimation improves validity specifically in CALD populations. 
Whether similar gains occur in CALD older adults remains to be established empirically.

Accordingly, the available evidence supports a structured rather than purely impres-
sionistic multimethod approach. Whenever feasible, estimation should be anchored in one 
or more quantitative methods with the strongest available linguistic, cultural, educational, 
and psychometric fit for the individual being evaluated. Developmental, educational, lin-
guistic, occupational, and informant information should then be collected systematically 
and used to evaluate the applicability and relative weight of those quantitative estimates 
rather than converted into unsupported numerical corrections.

In practice, the framework can be implemented as a Select–Contextualize–Compare–Report 
sequence. Selection begins by determining whether language, literacy, sensory, motor, 
neurological, or other factors compromise a candidate estimator and then identifying the 
most defensible quantitative estimate or estimates available. Contextualization involves 
systematic consideration of relevant information, including the quality and continuity of 
education, literacy, language acquisition and dominance, occupational history, migration 
and acculturation, developmental and academic history, and collateral descriptions of prior 
functioning. Comparison involves examining reasonably applicable estimates for conver-
gence, divergence, and plausible sources of discrepancy. Reporting should communicate 
the most defensible premorbid range, the evidence given greatest weight, and the degree 
of remaining uncertainty. If no available quantitative estimator has adequate linguistic, 
educational, cultural, and psychometric applicability, a numerical premorbid-IQ estimate 
should not be forced; instead, the clinician may characterize the likely premorbid range 
cautiously on the basis of the available evidence and explicitly document its limitations.

When multiple reasonably applicable estimates converge, a likely premorbid range may 
be reported with greater confidence. When estimates diverge, the discrepancy itself may be 
clinically informative and should be reported together with the assumptions or contextual 
factors that may account for it. In such cases, reporting a range or explicitly qualifying the 
degree of confidence is preferable to creating a falsely precise single IQ estimate.

More broadly, neuropsychological reports should document assessment conditions 
that materially affect interpretation, including the language or languages of testing, inter-
preter involvement, relevant accommodations, and material departures from standardized 
administration (Fujii, 2018; Nguyen et al., 2024; Sayegh et al., 2018; Strutt et al., 2023). 
Relevant linguistic, educational, cultural, sensory, or other contextual factors affecting confi-
dence in a premorbid-IQ estimate should also be carried forward into the summary and 
diagnostic interpretation so that individual scores are not subsequently interpreted without 
the context in which they were obtained.

This framework is intended to make clinical reasoning more transparent and repro-
ducible; it is not a validated scoring algorithm. Contextual variables should not be assigned 
numerical IQ adjustments in the absence of empirical support. Tables 3 and 4 summarize 
evidence-informed practice considerations and common interpretive pitfalls that follow 
from this structured approach.
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Table 4. Common Interpretive Pitfalls in Premorbid IQ Estimation in Culturally and Linguistically 
Diverse Older Adults.

Interpretive Pitfall Why It Matters Evidence-Informed 
Alternative Representative Evidence

Rely on a single English 
word-reading score when 
English is not the most 
appropriate language for the 
examinee’s reading 
assessment.

The score may reflect English 
literacy, language proficiency, 
educational history, or 
orthographic familiarity 
rather than premorbid IQ.

Use a language- and 
population-appropriate 
estimator when available and 
interpret it alongside 
educational, linguistic, and 
other independent evidence.

(Cosentino et al., 2007; 
Ontiveros & Gasquoine, 2024; 
Schrauf et al., 2006; Sierra 
Sanjurjo et al., 2015)

Treat years of education as 
equivalent across countries, 
eras, or educational systems.

The same number of years can 
represent markedly different 
instructional quality, literacy 
opportunity, language of 
instruction, and school 
continuity.

Document educational quality 
and continuity, literacy 
development, and language 
and country of education 
rather than relying on years 
alone.

(Ailshire et al., 2025; Manly 
et al., 2002; Metcalfe et al., 
2026)

Assume that a translated, 
adapted, or different national 
version of a measure is 
psychometrically 
interchangeable.

Language, item characteristics, 
normative samples, and 
test-version differences can 
change score meaning and 
predictive relationships.

Use language-specific 
validation and 
population-appropriate norms 
where available; explicitly 
qualify interpretation when 
equivalence has not been 
demonstrated.

(Del Pino et al., 2018; Merkley 
et al., 2023; Ontiveros & 
Gasquoine, 2024)

Treat the single highest 
observed score as a definitive 
premorbid baseline.

Normal within-person score 
scatter can make the highest 
score an overestimate, and the 
selected score may itself be 
affected by language, 
education, culture, or disease.

Use best-performance 
information only as one 
source within a broader 
evidence-informed estimate 
and consider whether the 
supposedly preserved score is 
valid for the individual.

(Bright & van der Linde, 2020; 
Franzen et al., 1997)

Ignore sensory, speech, or 
motor limitations when 
interpreting 
performance-based estimates.

Visual, auditory, speech, or 
motor barriers can lower 
scores independently of 
premorbid IQ.

Address modifiable barriers 
when feasible, document 
accommodations or 
nonstandard administration, 
and qualify residual 
uncertainty.

(Dumassais et al., 2024; 
Gosselt et al., 2020; Hill-Briggs 
et al., 2007; Magasi et al., 2017)

Resolve discrepant estimates 
by simple averaging or 
unsupported numerical 
correction.

Disagreement among 
methods may identify a failed 
assumption (e.g., language, 
literacy, education, disease 
severity, or normative 
mismatch) rather than 
random error.

Investigate the source of 
discrepancy, weight estimates 
according to their 
applicability, and report a 
range or reduced confidence 
when uncertainty remains.

(Bright & van der Linde, 2020; 
Fujii, 2018; Sierra Sanjurjo 
et al., 2015)

Treat culturally grounded 
cognitive measures or 
structured informant 
measures as equivalent to a 
standardized premorbid-IQ 
score.

Culturally grounded 
measures may assess different 
constructs, and structured 
informant measures such as 
the PCAS estimate premorbid 
cognitive abilities rather than 
IQ itself.

Use each measure for its 
validated purpose and 
preserve the distinction 
between culturally grounded 
assessment, structured 
contextual evidence, 
premorbid cognitive abilities, 
and a validated quantitative 
premorbid-IQ estimate.

(Apolinario et al., 2013; 
Jacklin et al., 2020; LoGiudice 
et al., 2006)
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Table 4. Cont.

Interpretive Pitfall Why It Matters Evidence-Informed 
Alternative Representative Evidence

Interpret hesitation, anxiety, 
unfamiliarity with testing, or 
discomfort with oral reading 
as cognitive weakness without 
considering context.

Evaluation context, stereotype 
threat, cultural expectations, 
and prior experiences can 
influence observed 
performance independently of 
underlying ability.

Interpret behavior in context, 
reduce unnecessary evaluative 
pressure without altering 
standardized task demands, 
and use alternative indicators 
when task validity is 
materially compromised.

(Ardila, 2005; Fujii, 2018; 
Régner & Huguet, 2025)

Treat machine-learning, 
longitudinal modeling, or 
harmonization as established 
clinical substitutes for 
validated premorbid-IQ 
estimation.

Predictive accuracy can 
conceal subgroup error; 
longitudinal data can be 
distorted by practice, attrition, 
cohort, and measurement 
effects; and harmonization is 
methodological infrastructure 
rather than an individual 
estimator.

Use emerging models as 
research complements until 
they demonstrate appropriate 
external validation, subgroup 
calibration, measurement 
equivalence, and clinical 
interpretability for the target 
population. Use 
harmonization to support 
comparability and model 
development, not as an 
individual premorbid-IQ 
estimate.

(Briceño et al., 2023; Chen 
et al., 2026; Mukherjee et al., 
2023; Vonk et al., 2022; Wu 
et al., 2022; Yuan et al., 2023)

Note. These interpretive pitfalls and evidence-informed alternatives synthesize the empirical and 
conceptual literature reviewed in this article but have not been validated as a standardized clinical 
algorithm. PCAS = Premorbid Cognitive Abilities Scale.

7. Limitations
This review has several limitations. First, it is a critical narrative review rather than 

a systematic or scoping review. The literature searches were designed to support broad 
conceptual and clinical synthesis and therefore cannot guarantee identification of every 
relevant publication. Relatedly, we did not conduct a formal risk-of-bias assessment, system-
atic evidence-grading procedure, or quantitative meta-analysis. Accordingly, the evidence 
summaries and practice considerations presented in this review should be interpreted as a 
narrative synthesis rather than as formal comparative evidence grades or a ranked hierarchy 
of premorbid-IQ estimation methods.

Second, direct empirical evidence on diversity-related influences in premorbid-IQ 
estimation among CALD older adults remains limited. The review therefore also draws on 
within-population validation studies and contextual evidence from broader adult samples 
and from research on literacy, educational quality, cross-cultural neuropsychology, mea-
surement equivalence, and related methodological issues. Within-population validation 
evidence can establish the performance of an estimator within a particular population but 
does not by itself demonstrate the effects of diversity-related characteristics or establish 
transportability to another context. Contextual evidence can inform interpretation and 
identify important sources of potential bias but does not constitute direct validation of a 
premorbid-IQ estimator.

Third, the available literature is highly heterogeneous with respect to populations, 
languages, educational backgrounds, instruments, clinical conditions, and validity criteria. 
This heterogeneity, together with the narrative nature of the review, limits direct comparison 
across studies and does not support formal quantitative ranking of estimation approaches.

Finally, the structured clinical framework proposed here represents an evidence-
informed synthesis but has not itself been empirically validated as a standardized clinical 
algorithm. The framework and practice considerations proposed in this review should 
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therefore be regarded as provisional clinical considerations and hypotheses for further study 
rather than as an established scoring system or universally validated assessment protocol.

8. Future Research
As populations age and become increasingly CALD, stronger empirical evidence is 

needed to guide premorbid IQ estimation in CALD older adults. Key unanswered questions 
include which existing premorbid-IQ estimators perform most accurately across specific 
CALD populations; whether combining methods improves accuracy beyond the best-fitting 
individual estimator; how educational quality, literacy, language history, migration, and 
other contextual variables should be incorporated without introducing unsupported adjust-
ments; and whether newer longitudinal, computational, or culturally grounded approaches 
provide meaningful incremental validity over established methods.

Future studies should directly compare demographic, reading-based, informant-based, 
and combination approaches within the same well-characterized CALD samples rather than 
inferring their relative performance across unrelated studies. Prospective studies should also 
compare estimated premorbid IQ with actual prior intellectual, educational, or longitudinal 
cognitive data whenever such information is available. Particular attention is needed to older 
adults with low literacy, interrupted or limited formal schooling, multilingual backgrounds, 
and education obtained outside dominant Western educational systems.

Additional research is needed to determine how contextual information should be 
collected and incorporated into clinical interpretation. Standardized procedures for docu-
menting educational quality, literacy, language history, migration and acculturation, occupa-
tional complexity, and collateral reports of prior functioning could improve reproducibility 
and permit examination of interrater agreement. Culturally and linguistically grounded 
measures should also undergo explicit evaluation of measurement equivalence and external 
validation across regions, dialects, migration groups, and educational strata. Emerging 
computational and longitudinal approaches should similarly be evaluated for prediction 
error, calibration, transportability, and subgroup performance rather than predictive accu-
racy alone.

Community-based participatory approaches may further strengthen this work by 
involving CALD older adults, care partners, clinicians, community stakeholders, and profes-
sional interpreters in identifying culturally meaningful constructs, assessment procedures, 
and implementation barriers. While the empirical evidence base develops, structured 
expert-consensus approaches may also help identify areas of provisional agreement for 
clinical practice. One such approach is the Delphi method, a systematic consensus-building 
procedure in which a panel of experts completes successive rounds of ratings or question-
naires, receives controlled feedback regarding the group’s responses, and has opportunities 
to reconsider its ratings across rounds (Dalkey & Helmer, 1963; Jorm, 2015). The method is 
particularly useful when empirical evidence is incomplete and the goal is to identify areas 
of expert agreement while limiting some of the interpersonal pressures inherent in face-to-
face consensus processes (Jorm, 2015). A Delphi study involving neuropsychologists with 
expertise in cultural neuropsychology, aging, psychometrics, and multilingual assessment 
could therefore provide provisional guidance regarding assessment and reporting practices 
while highlighting priorities requiring direct empirical validation.
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