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EDITORIAL

Cross-cultural adaptation and validation of scales and
measurement instruments in the health sciences

Adaptacion transcultural y validacion de escalas e
instrumentos de medicion en ciencias de la salud

Andrés Fandino-Losada

Universidad del Valle, Facultad de Salud, Colombia Médica, Editor-in-Chief, Cali, Colombia.R®

With this editorial comment, I begin my role as the new Editor-in-Chief of Colombia Médica,
the scientific journal of Universidad del Valle in Cali, Colombia. I thank the editorial committees
and Universidad del Valle for the opportunity to lead our health sciences journal. In this
editorial, I wish to address the conceptual and methodological implications of using scales and
measurement instruments in the health sciences, as this is a recurring issue in the manuscripts
submitted by authors. Nosologies are excluded from this discussion, for example, the Rome IV
criteria for the diagnosis of functional (intestinal) constipation' and the various criteria included
in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)

The term “scale” in the health sciences is applied to two different approaches, each with its
own specific purposes and methodologies: 1) prediction scales and 2) measurement scales and
instruments. Clinical prediction scales are used to estimate, using statistical regression models,
the probability of a health event occurring based on a set of predictor variables. These health
events or outcomes may already be present when the predictor variables are observed, as in
diagnostic prediction scales, or may occur in the future, as in prognostic scales®*.

Based on this conceptualization, there is no reasonable doubt regarding the occurrence of the
health event under study (e.g., hospital-acquired infection, coronary heart disease, or death),
because these events have valid diagnostic criteria and diagnostic methods based on reference
standards or gold standards®®. Thus, when reference standards are available, diagnostic
methods undergo validation processes that assess sensitivity, specificity, likelihood ratios, and
reproducibility’. With this conceptual and methodological clarification, this editorial comment
will henceforth focus exclusively on measurement scales and instruments.

A latent variable is a characteristic of a person or patient that cannot be directly observed or measured
through physical tests, such as physiological, imaging, or laboratory tests. At the theoretical and
conceptual level, the latent variable corresponds to an equally latent theoretical construct, such as
physical health states (pain, fatigue, etc.) and mental health states (cognitive impairment, depression,
stress, etc.), functioning, disability; the perceived psychosocial environment, or quality of life.

A measurement scale is an instrument used to indirectly measure a latent variable defined based
on a theoretical-conceptual construct, through responses to a set of items, which are also referred
to as questions or test items, that make up the scale and can be directly observed or measured,

in accordance with the epistemological and methodological foundations of psychometrics®. In
health sciences applications, the observed variables, that is, the responses to items on a scale, are
almost always ordinal in nature, such as Likert-type responses, in which response options fall
between two opposing poles, ordered frequency options ranging from “never” to “always,” or
other ordinal patterns; they may also be dichotomous, such as “Yes/No” responses.

Colombia Médica | http://doi.org/10.25100/cm.v57i1.7448

Mar 30 - 2026 1/7



 http://doi.org/10.25100/cm.v52i2.4794
http://doi.org/10.25100/cm.v57i1.7448
https://orcid.org/0000-0002-3385-7380
https://ror.org/00jb9vg53
https://www.ncbi.nlm.nih.gov/pmc/tools/article-previewer/articles/instance/4506705/#B1
https://www.ncbi.nlm.nih.gov/pmc/tools/article-previewer/articles/instance/4506705/#B2
https://www.ncbi.nlm.nih.gov/pmc/tools/article-previewer/articles/instance/4506705/#B3
https://www.ncbi.nlm.nih.gov/pmc/tools/article-previewer/articles/instance/4506705/#B4
https://www.ncbi.nlm.nih.gov/pmc/tools/article-previewer/articles/instance/4506705/#B5
https://www.ncbi.nlm.nih.gov/pmc/tools/article-previewer/articles/instance/4506705/#B6
https://www.ncbi.nlm.nih.gov/pmc/tools/article-previewer/articles/instance/4506705/#B7
https://www.ncbi.nlm.nih.gov/pmc/tools/article-previewer/articles/instance/4506705/#B8
https://www.ncbi.nlm.nih.gov/pmc/tools/article-previewer/articles/instance/4506705/#B9
http://doi.org/10.25100/cm.v57i1.7448

http://doi.org/10.25100/cm.v57i1.7448

https://co.creativecommons.org/
https://crossmark.crossref.org/dialog/?domain=colombiamedica.univalle.edu.co&doi=http://doi.org/10.25100/cm.v57i1.7448

‘Colombic Médica
/A I
N

@ == == Cross-cultural adaptation and validation of scales and measurement instruments in the health sciences

In research and clinical practice, most Patient-Reported Outcome Measures (PROMs) are scales
that gauge latent variables'®. Therefore, in the absence of physical reference standards, scales and
measurement instruments must undergo a rigorous and systematic process of psychometric
validation, both conceptual and empirical, during their original development or adaptation to
another cultural or linguistic context, to establish their psychometric properties of validity and
reliability. Validity refers to the scale’s ability to accurately measure the theoretical construct

for which it was designed, whereas reliability is defined as the proportion of variability in scale
scores that is attributable to actual differences among the observed subjects under different
circumstances, rather than to errors in the measurement process, which may originate from the
instrument and/or the observer'''.

As an example, let us consider the theoretical-conceptual construct of intelligence and its
corresponding latent variable, referred to as intelligence level, which cannot be measured
through a physical test such as an electroencephalogram. For this reason, various intelligence
tests have been developed and validated, including the Reynolds Intellectual Assessment
Scales (RIAS)", the Snijders-Oomen Nonverbal Intelligence Test 6-40 (SON-R 6-40)¢, the
Intelligence and Development Scales (IDS)", the Wechsler Intelligence Scale for Children-
Fourth Edition (WISC-IV)'8, and Cattell’s Fluid Intelligence Test, Scale 2 (CFT 20-R)". These
scales were administered in a recent study, and their scores showed a strong correlation with
one another and minimal differences in their mean scores, indicating that these tests measure
a very similar underlying theoretical construct, interpreted as general intelligence®.

The results of the previous study indicate that the measurement models of scales and
instruments are not perfect; however, their purpose is to approximate their respective
theoretical-conceptual constructs as closely as possible®. The utility of these measurement
models lies in their ability to gauge, with a certain degree of uncertainty, different latent
constructs related to individuals” health status or well-being through scales that provide a
numerical score, which in turn allows for their classification into dichotomous or ordinal
categories, such as the severity of a psychopathology 2'.

The methodological framework of measurement scales is grounded in Classical Test Theory
and Item Response Theory®’; in both theories, the latent variable is continuous in nature.
Under Classical Test Theory, the latent variable is assumed to be the overall cause of the
observed or measured responses to the set of items on a scale across all individuals. In
contrast, under the Item Response Theory paradigm, each individual’s latent characteristics
determine their responses to each item in the scale, allowing adaptations to its structure, that
is, to the distribution of items across different dimensions®’.

The process of developing, designing, and psychometrically validating a measurement scale in
an initial context differs from the process of translating, cross-culturally adapting, linguistically
adapting, and psychometrically validating the same scale in a new context with a different
language, culture, or both*. Therefore, the methodological steps differ at each stage in the
measurement instrument’s history.

As a first step, when conducting the cross-cultural adaptation process of a scale or instrument, it is
recommended to verify the theoretical-conceptual coherence of the construct that the scale being
adapted is intended to measure, as well as to verify the content validity of each of its items; this is
because the literature contains many scales and instruments that were not grounded in coherent
conceptual frameworks or did not consider existing theories during their design and development®®.

Another aspect to consider during the initial development or cross-cultural adaptation of
measurement scales is who reports and determines the responses to the items of a scale or
instrument: Patient-Reported Outcomes (PROs) are outcomes related to physical health,
mental health, functioning, disability, and quality of life that patients report directly, without
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the need for clinical staff to interpret their responses; likewise, the instruments used to
measure these PROs are referred to as PROMs'. Because PROMs are completed directly by
patients and communities, they require cross-cultural and linguistic adaptation when applied
in new cultural contexts; for example, in some Hispanic American contexts, dental prostheses
may be referred to as chapas or cajas; therefore, adapting these terms is necessary to ensure
the interpretability of PROMs. In contrast, some instruments or scales are completed by
clinical staff based on their interaction with patients or caregivers, such as the Glasgow Coma
Scale # and the Montreal Cognitive Assessment (MoCA) %, which is used to assess cognitive
impairment; these instruments must be translated into other languages but do not require
cross-cultural and linguistic adaptation processes for their application in other populations®.

The processes of translation, cross-cultural adaptation, and linguistic adaptation are interrelated but
not conceptually equivalent >*. When an instrument is translated from its original language, for
example, English, into another, say Spanish, the process of cross-cultural adaptation must also be
conducted because of differences in the culture and lifestyles of the population in which the translated
instrument will be used. The instrument may be in the same language, let us assume Spanish, but will
be applied in a different culture, such as when an instrument developed in Spain is used in Colombia;
therefore, it requires both cross-cultural and linguistic adaptation, including the adaptation of local
words and idiomatic expressions within the same language when moving from one country or region
to another®*. If the cultures are considered somewhat similar, for example, those of Ecuador and Peru,
cross-cultural adaptation may not be necessary, although linguistic adaptation may still be required.
As an example of applying these concepts, a study conducted in Afro-Colombian communities on the
Pacific Coast of Colombia involved the translation from English into Spanish, linguistic adaptation to
the Spanish spoken in the Pacific region, and adaptation to Afro-Colombian culture of the following
instruments: Hopkins Symptom Checklist (HSCL-25), the Harvard Trauma Questionnaire (HTQ),
and the PTSD Checklist-Civilian Version (PCL-C)*,

After completing the translation and cross-cultural adaptation processes, PROMs and clinical
scales must undergo a rigorous psychometric validation process, both conceptual and empirical,
when introduced into new cultures or countries, following the psychometric validation guidelines
described in recent reviews''' or reference books, such as those by Streiner, Norman, and
Cairney® and DeVellis and Thorpe’. Empirical psychometric validation is used to determine the
reliability, validity, and responsiveness of a scale in a sample of participants. Individual questions

in health-related questionnaires intended for patients or communities, such as surveys on healthy
habits and lifestyles, must undergo translation and cross-cultural and linguistic adaptation when
they are to be used in a new cultural context; however, they do not require psychometric validation
unless a set of questions from the questionnaire is used to form a measurement scale.

Assessing the validity of a scale’s factor structure is a component of empirical psychometric evaluation,
for which factor analysis methods are used. However, the type of factor analysis to use depends

on the scale or instrument’s development phase. If the measurement scale is in its initial stages of
development, Exploratory Factor Analysis (EFA) should be used. This non-theoretical method allows
us to identify the factor structure of the new scale or instrument through an abductive approach based
on data from the development and design sample®. The abductive approach is characterized by the
use of analogies to construct theoretical descriptions and explanations of reality*.

Meanwhile, when a scale is translated and goes through cross-cultural and linguistic adaptation,
a prior theory already exists regarding how its factor structure should be configured in its
original context, which involves a specific language and culture. Additionally, at a later point

in time, other psychometric validations may be available in the original context or in different
contexts, such as other languages or cultures (Figure 1). Under these circumstances, the factor
validation process should not begin with EFA but rather with Confirmatory Factor Analysis
(CFA), a hypothetico-deductive method whose initial hypothesis is the original factor structure
of the instrument undergoing cross-cultural adaptation®. If the CFA results do not adequately fit
the study data, EFA should be conducted using the sample from the new population to identify a
new factor structure within this different cultural context.
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Figure 1. Flowchart to guide the translation, cultural adaptation, and cross-cultural
validation of scales used to measure health states.

However, the new factor structures suggested by the EFA, including the exclusion of items belonging
to the original factors or dimensions, should subsequently be verified in other samples using CFA*. If
the EFA results indicate that only one item should be excluded, this finding could be due to a statistical
error analogous to a Type II error, in which the factor loading of that item turned out to be very weak
in the study sample data, even though the item actually belongs to its theoretical factor or dimension.
In this case, we should consider retaining the original factor structure, including all component items,
to ensure comparability of the measurement scale across cultures and contexts. A methodological
alternative to using EFA in cross-cultural adaptation processes for scales is the application of
Exploratory Structural Equation Modeling (ESEM), which combines CFA and EFA within a single
method and applies modification indices based on the CFA® (Figure 1).

In the health sciences, item response scales are typically dichotomous or ordinal, such as Likert-type
responses and ordered frequency options, and the dimensions or factors of a construct are correlated
with one another; therefore, factor analyses should not use the Pearson correlation matrix, which
remains the default method in some older software, nor orthogonal rotations. Instead, the tetrachoric
correlation matrix should be used for dichotomous responses or the polychoric correlation matrix for
ordinal responses, and oblique factor rotations should be used, which allow for correlations among the
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factors of a scale®?. Additionally, because item response patterns do not follow a multivariate normal
distribution, robust estimators must be used, such as the weighted least squares mean- and variance-
adjusted (WLSMV) estimator, which is incorporated into more recent factor analysis software,
including JASP©, FACTOR®), and the lavaan and psych packages in R©*.

It is recommended that, in manuscripts to be submitted to this and other journals, the necessary
explanations regarding the original development, cross-cultural adaptation, and psychometric
validation of the scales used in each study be included in the Methods section. If the manuscript
corresponds to a cross-cultural adaptation and validation study, the reporting guidelines
suggested by the COSMIN initiative version 2.0 should be followed *'.

It should also be clarified that construct validity is assessed through statistical hypothesis testing
and requires consideration of the subtypes of convergent, divergent, and discriminant validity

as defined by Streiner et al.®. For convergent validity, a high or moderate correlation is expected
between the new scale, e.g., a pain scale, and a scale measuring a related construct, such as quality
of life. For divergent validity, a low or null correlation is expected between the new scale, e.g., an
acute pain scale, and a scale measuring an unrelated construct, such as working memory. Finally,
for discriminant validity, the new scale, e.g., a depression scale, is expected to yield different scores
across two or more groups of people, such as hospitalized and nonhospitalized individuals ®.

To guide the process of cross-cultural adaptation and validation of instruments and scales used
to measure health states in new contexts, I propose the flowchart presented in Figure 1, in
which an equivalent version means that the scale, after translation and cultural adaptation, is
theoretically and conceptually equivalent to the original version and retains its factor structure.
Overall, this flowchart provides a systematic pathway to evaluate available evidence, structural
equivalence, and psychometric properties of the instrument, thereby facilitating the decision to
use it directly, adapt it, or select an alternative scale.
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