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RESUMO

Objetivo: Discutir a relacdo entre teorias de mensuragao, modelos psicométricos e validade, destacando implicagdes para instrumentos
utilizados em satde e enfermagem. Método: Artigo de reflexdo tedrico-conceitual, orientado por critica da literatura sobre medida,
psicometria e validade. Desenvolvimento: A discussdo diferencia quantificar, mensurar, modelar estatisticamente e validar interpretagdes
de escores; analisa criticas a quantificac@o acritica; e aproxima teorias de mensuragéo, modelos psicométricos e abordagens contemporaneas
de problemas como dor, autocuidado, adesdo terapéutica, seguranca do paciente, competéncias clinicas e qualidade de vida. Conclusio:
A validade depende da coeréncia entre a natureza do construto, a 16gica de mensuragao, o modelo psicométrico, as evidéncias produzidas,
o contexto de uso e as consequéncias das decisoes baseadas nos escores.

Descritores: Psicometria; Estudo de Validacdo; Enfermagem; Inquéritos e Questionarios; Reprodutibilidade dos Testes; Avaliacdo em
Sadde.

ABSTRACT

Objective: To discuss the relationship between measurement theories, psychometric models, and validity, highlighting implications
for instruments used in health and nursing. Method: A theoretical-conceptual reflection article guided by a critical analysis of the
literature on measurement, psychometrics, and validity. Development: The discussion differentiates between quantifying, measuring,
statistically modeling, and validating score interpretations; analyzes critiques of uncritical quantification; and bridges measurement
theories, psychometric models, and contemporary approaches to complex phenomena such as pain, self-care, treatment adherence, patient
safety, clinical competencies, and quality of life. Conclusion: Validity depends on the coherence between the nature of the construct, the
measurement logic, the psychometric model, the evidence produced, the context of use, and the consequences of decisions based on scores.
Descriptors: Psychometrics; Validation Study; Nursing; Surveys and Questionnaires; Reproducibility of Results; Health Evaluation.

RESUMEN

Objetivo: Discutir la relacion entre teorias de medicién, modelos psicométricos y validez, destacando las implicaciones para los
instrumentos utilizados en salud y enfermeria. Método: Articulo de reflexion teérico-conceptual, orientado por una critica de la literatura
sobre medicién, psicometria y validez. Desarrollo: La discusién diferencia cuantificar, medir, modelar estadisticamente y validar
interpretaciones de las puntuaciones; analiza las criticas a la cuantificacion acritica; y aproxima las teorias de medicion, los modelos
psicométricos y los enfoques contempordneos a problemas como el dolor, el autocuidado, la adherencia terapéutica, la seguridad del
paciente, las competencias clinicas y la calidad de vida. Conclusién: La validez depende de la coherencia entre la naturaleza del
constructo, la 16gica de medicion, el modelo psicométrico, las evidencias producidas, el contexto de uso y las consecuencias de las
decisiones basadas en las puntuaciones.

Descriptores: Psicometria; Estudios de Validacién; Enfermeria; Encuestas y Cuestionarios; Reproducibilidad de los Resultados;
Evaluacién en Salud.
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What is already known:
* Measurement theories, psychometric models, and valid-
ity are related concepts, but they are not equivalent.

¢ Instruments in health and nursing frequently involve
multidimensional and contextual constructs.

* Good statistical indices alone do not guarantee valid
score interpretations.

What this article adds:
* Integrates philosophical critiques of measurement into
practical validation decisions in nursing and health.

* Reinforces the distinction between quantifying, measur-
ing, statistically modeling, and validating interpretations.

¢ QOutlines implications for instrument content, invariance,
responsiveness, and consequences.

INTRODUCTION

The validity of a test or evaluation instrument consti-
tutes one of the most critical aspects in the construction,
adaptation, and application of measures in health, nursing,
psychology, and education. In care and research settings,
scores derived from instruments are frequently used to clas-
sify risks, monitor symptoms, evaluate treatment adherence,
estimate quality of life, identify psychological distress, mea-
sure clinical competencies, or support decisions regarding
interventions. In these situations, validity does not refer
to an intrinsic and definitive property of the instrument,
but rather to the degree to which available evidence and
theoretical support sustain specific score interpretations for
determined uses(".

This conception approaches validity as an argument.
It is not enough to state that a scale "measures anxiety”,
"measures self-care”, or "measures patient safety"; it is nec-
essary to make explicit which score interpretation is being
proposed, in which population, for what purpose, and under
what practical consequences. A pain scale may be useful
for rapid triage in an emergency unit, but prove insufficient
to describe complex pathophysiological mechanisms. A
medication adherence instrument may discriminate groups
in epidemiological research, but not necessarily sustain
individual decisions regarding punishment, discharge, or
exclusion from care. Therefore, it is understood that validity
depends on use and context.

The discussion becomes even more relevant when rec-
ognizing that validity, measurement theory, and psychome-
tric models are not interchangeable terms. Psychometrics
can be understood as the field that articulates substan-
tive theory, statistics, and instrument design to produce
and interpret scores. Measurement theories, in turn, deal
with the conceptual and formal conditions that allow at-
tributes to be represented through numerical structures.
Psychometric models—such as Classical Test Theory, la-
tent variable models, Item Response Theory, Rasch models,
latent class models, network models, or cognitive diagnos-
tic models—consist of analytical tools usable for examining
response patterns, errors, relationships between items, and
score properties.

This distinction is fundamental because a good statisti-
cal fit does not, by itself, solve the measurement problem.
A model may fit the data well and still fail to support the
intended substantive interpretation. For example, items
on fatigue, sleep, mood, and pain may produce a coherent
statistical structure in people with chronic illness, but the
interpretation of the total score will depend on a theory
about what is being evaluated: global distress, quality of life,

functionality, symptom burden, or a formative combination
of these aspects. In nursing and health, this distinction
exerts a direct impact, given that many variables of interest
prove to be multidimensional, contextual, and influenced
by care practices, social conditions, and clinical processes.

The objective of this article is to offer a conceptual and
critical synthesis of the relationship between measurement
theories, psychometric models, and validity, highlighting
implications for instruments used in health and nursing.
The text does not intend to perform a systematic literature
review, but rather to organize central arguments that run
through the history of psychological and psychometric
measurement, correcting frequent confusions between mea-
suring, quantifying, statistically modeling, and validating
score interpretations. The intended contribution is integra-
tive: demonstrating how seemingly abstract philosophical
debates influence concrete decisions regarding item con-
struction, model selection, the interpretation of evidence,
and the ethical use of instruments.

DEVELOPMENT
Scope and organization of the argument

Because this is a theoretical article, the discussion is
organized around conceptual problems rather than an em-
pirical review with exhaustive search and selection criteria.
The argument stems from three guiding questions: (a) what
does it mean to claim that a psychological, behavioral, or
clinical attribute is measurable?; (b) what role do psycho-
metric models play in producing evidence of validity?; and
(c) what precautions are necessary when these models are
applied to instruments in health and nursing?

To address these questions, the text follows an argu-
mentative sequence. First, philosophical currents that have
influenced the concept of measurement in psychology and
related fields are presented. Next, critiques of the indis-
criminate quantification of human attributes are discussed,
with an emphasis on the contributions of Michell, Trendler,
Tafreshi, and interlocutors. Following this, contempo-
rary measurement theories and perspectives are addressed,
including behavior domain theory, the causal theory of
measurement, representational measurement theory, and re-
cent approaches in psychometrics. Finally, the implications
of major psychometric models for validity are analyzed,
highlighting application examples in health and nursing.

Philosophical currents on the concept of measurement
in psychology and health

The measurement of psychological, behavioral, social,
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or clinical attributes has always been a subject of contro-
versy. Attributes such as pain, fatigue, anxiety, clinical
competence, self-care, caregiver burden, or perception of
patient safety are not observable in the same manner as
mass or length. Even so, scientific and clinical practice
demands instruments that allow these phenomena to be de-
scribed, compared, and monitored. The central tension lies
in knowing when the assignment of numbers to responses
represents a measurement proper and when it constitutes
merely a useful coding of observations.

A recurring source of confusion lies in the indistinct use
of the terms quantification and measurement. Quantifying
consists of assigning numbers to objects, events, or re-
sponses according to rules. Measuring requires something
stronger: it requires that the assigned numerical structure
preserves, in a defensible manner, relevant relations of the
attribute of interest. Thus, counting the number of symp-
toms reported by a patient is a quantification; claiming that
this total represents a quantity of depression, anxiety, or
symptom burden requires an additional theory regarding the
relationship between symptoms, the attribute, and the scale.
In nursing, summing items on self-care may be useful, but
the interpretation of the total score as a "level of self-care"
depends on evidence of content, internal structure, relations
with external variables, and theoretical coherence.

Maul, Wilson, and Irribarra®describe three major
philosophical positions that have influenced thinking on the
measurement of subjective attributes: empiricism, pragma-
tism, and realism. Empiricism favored both operationalist
readings—in which the meaning of a concept is strongly
associated with the operations used to evaluate it—and
representational approaches, in which measuring involves
establishing formal correspondences between empirical
relations and numerical relations. Pragmatism emphasizes
the utility of measurement practices and their objectives in
specific contexts. Realism, in turn, maintains that attributes
or mechanisms exist independently of the measurement
operation and that instruments must approximate them.

These positions do not constitute mere abstractions. A
pressure injury risk scale, for example, can be understood
pragmatically as a clinical decision tool, even if its compo-
nents do not express a single latent attribute. A pain scale
can be interpreted operationally as a standardized way of
recording self-report at a given moment. Conversely, a
reflective scale of preoperative anxiety presupposes that
item responses represent manifestations of an underlying
attribute that varies among individuals. Each interpretation
demands different evidence and leads to distinct uses of
scores.

In classical thought, measuring was frequently associ-
ated with the estimation of the ratio between the magnitude
of a quantitative attribute and a unit of that attribute>.
This conception proves strong in the natural sciences, but
becomes problematic when applied directly to psycholog-
ical and clinical attributes. In many health instruments,
there is no natural unit of self-care, fear, moral distress, or
communicative competence. The absence of a natural unit
does not prevent the use of scores, but requires caution so
as not to treat every score as an interval or ratio measure.

Campbell® contributed to this debate by discussing

extensive and intensive measures, drawing attention to
the conditions under which magnitudes can be compared.
His proposal should not be confused with the representa-
tional theory of measurement developed later, although
it influenced discussions on the possibility of measuring
attributes that are not directly additive. The relevant point
for psychometrics is that measurement requires a theory
about the empirical relations one wishes to preserve, rather
than merely a response collection procedure.

Stevens(®, in turn, redefined measurement as the assign-
ment of numerals to objects or events according to rules,
proposing nominal, ordinal, interval, and ratio levels. This
formulation had a major impact because it broadened the
use of measurement vocabulary in human and behavioral
fields. However, it also contributed to ambiguities: by
emphasizing numerical assignment rules and scale levels,
the proposal was frequently interpreted as authorization to
call any numerical coding a measurement. Contemporary
criticism does not point out that Stevens’s levels are use-
less, but that they do not solve the substantive problem of
whether the evaluated attribute possesses the quantitative
structure assumed by the researcher.

The representational theory of measurement emerged
as a more formal alternative to operationalism, by inquir-
ing which empirical conditions need to be satisfied for a
numerical structure to adequately represent a relational
structure. In this perspective, measurement involves repre-
sentation and uniqueness theorems: it becomes necessary
to demonstrate that observable relations can be mapped
to numbers in such a way that certain transformations pre-
serve the meaning of the scale. Although such language
is abstract, its practical implication is direct: before inter-
preting numerical differences as equivalent differences of
an attribute, one must question what evidence sustains that
interpretation.

Conjoint additive measurement, initially developed by
Luce and Tukey”and systematized in works such as that of
Krantz et al.®), occupies an important place in this tradition.
It was not created specifically for psychological attributes,
but offered a formal path to discuss when different com-
ponents can be combined in an additive structure. Part
of the literature has approximated this tradition to Rasch
models, as both value invariance properties. However, this
approximation must be made with care: the Rasch model
and conjoint additive measurement do not constitute the
same thing, and not all authors accept that the fit of a
Rasch model serves as sufficient evidence of fundamental
measurement®14),

In health and nursing, this caution proves particularly
relevant. A total quality of life score may combine physical
symptoms, social relationships, functional limitations, and
emotional well-being. Even if the sum presents good in-
ternal consistency, this does not automatically demonstrate
that all domains form a single additive scale. In some cases,
the score may configure a formative index or a multidi-
mensional profile more useful than the measurement of a
homogeneous trait. The challenge consists of aligning the
instrument’s theory, the statistical model, and the purpose
of use.
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Critiques of the measurement of psychological and clin-
ical attributes

Michell*!3-19is among the leading critics of uncritical
quantification in psychology. His critique is not limited to
Stevens’s classification of scale levels. The central point
lies in the frequently untested hypothesis that psychological
attributes are quantitative in the sense required by cer-
tain statistical and psychometric practices. For Michell, a
large part of psychometrics has treated as true what should
constitute an object of investigation: the quantitative mea-
surability of attributes!7-21.

This critique is important because many validation stud-
ies begin directly with model fitting, without discussing
whether the attribute possesses a structure compatible with
the intended interpretation. In a scale of moral distress
among nurses, for example, high reliability coefficients and
good fit indices may indicate regularity in responses, but
they do not demonstrate by themselves that moral distress
constitutes a homogeneous quantity, that five-point differ-
ences have the same meaning along the scale, or that the
score represents a common latent cause for all items.

Michell’s contribution also draws attention to the dif-
ference between measurement scaling and model fitting.
In simple terms, testing a measurement theory means ex-
amining whether empirical relations satisfy the conditions
necessary for a given scale interpretation. Fitting a model
means estimating parameters and verifying whether the
observed pattern is sufficiently compatible with the chosen
model. A fitted model can be useful, but it does not re-
place a theory about the attribute and about the empirical
relations capable of supporting measurement.

Trendler*?radicalizes part of this debate by arguing
that measurement in psychology faces structural limits,
especially because psychological attributes do not allow for
the precise manipulation and control of systematic errors
observed in the natural sciences. Although this position is
more rigid than the one adopted by many psychometrists,
it makes explicit a legitimate concern: human responses
are influenced by language, context, culture, interaction
with the evaluator, expectations, memory, and social norms.
In instruments administered by healthcare professionals,
the method of administration, the therapeutic relationship,
and the patient’s clinical condition can alter the response
pattern.

Tafreshi, Slaney, and Neufeld®?expand the critique by
discussing the motivations for quantification in psychology,
such as the search for objectivity, precision, scientific rigor,
statistical inference, and adherence to implicit philosophi-
cal assumptions. In health, such motivations also manifest
themselves. There is strong pressure for indicators, scales,
protocols, and quality metrics. Although these instruments
are indispensable for research and management, their use
can induce a false sense of objectivity when numbers are
detached from theory, clinical experience, and the ethical
consequences of decisions.

The critiques of Michell, Trendler, and Tafreshi do
not imply the abandonment of psychometrics, but they
demand epistemological moderation. Instruments can be
useful, reliable, and clinically informative even when they
do not achieve the status of fundamental measurement. The

issue consists of making explicit the type of inference one
intends to perform. A frailty index can be excellent for
risk screening, even if it presents a formative nature. A
self-reported pain scale can guide care, although it depends
on language and context. A nursing knowledge test can
sample a content domain without necessarily representing
a single latent variable.

Markus and Borsboom®*?>responded to arguments
against psychological measurement by maintaining that the
general impossibility of measurement constitutes an exces-
sive conclusion. For these authors, the practice of testing
has accumulated instruments endowed with useful empiri-
cal regularities, leaving the challenge of better articulating
theory, causality, and evidence. This response shifts the
debate: instead of inquiring whether every psychological
measurement is impossible or whether every score repre-
sents a measurement, one questions under what conditions
a specific interpretation becomes defensible(!1-26-4D)

Contemporary approaches to measurement in psychol-
ogy, nursing, and health

Among the relevant approaches for health instruments,
the Behavior Domain Theory occupies an important posi-
tion. In this perspective, attributes are defined by a domain
of behaviors, tasks, symptoms, or performances, and items
function as samples of this domain. Validity depends, above
all, on adequately specifying the domain and ensuring rep-
resentative sampling. This approach proves particularly
suitable for knowledge tests, clinical competence checklists,
procedural skill evaluations, and instruments with clearly
delimited content™?.

In nursing, for example, an instrument to evaluate
competence in safe medication administration can be con-
structed from a domain of observable behaviors: checking
medication rights, communicating with the patient, assess-
ing allergies, recording, and monitoring adverse events. In
this case, content validity and task representativeness prove
central. Statistical analysis can assist in identifying redun-
dant or poorly informative items, but it does not replace the
substantive definition of the practice domain.

The Causal Theory of Measurement proposes another
logic. In it, the attribute is conceived as the cause of
observed responses. In reflective models, differences in the
attribute explain differences in item responses; in formative
models, indicators compose the attribute or index itself; and
in mixed models, reciprocal relationships may occur. This
distinction is crucial in the health field. Anxiety symptoms
can be treated as manifestations of a latent trait; whereas
a fall risk score, composed of age, medication, mobility,
and prior history, is more appropriately understood as a
formative risk index, rather than as the effect of a single
latent cause.

Causal theory also highlights a limitation of traditional
psychometric practice: many statistically equivalent mod-
els can correspond to distinct causal interpretations. A
well-fitted reflective model does not prove that the latent
trait causes the items; it merely demonstrates statistical
compatibility with this structure. To sustain a causal in-
terpretation, additional evidence becomes necessary, such
as substantive theory, longitudinal design, manipulations,
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intervention studies, invariance analysis, experimental data,
or triangulation with clinical indicators.

The presentation of general theories of causality, such
as those discussed by Pearl®, is useful when it con-
nects validity to explicit hypotheses about mechanisms. In
health instruments, causal relations may involve biological,
psychological, social, and organizational processes. For
example, the perception of a safety climate can influence
reporting behaviors, but it can also be influenced by recent
adverse events and leadership practices. A measurement
model that ignores these relations can produce stable, yet
conceptually poor scores.

The Representational Theory of Measurement remains
relevant by distinguishing formal analysis of measurement
conditions from the simple application of statistical models.
It should not be presented as a sole alternative to causal
theory or behavior domain, as it operates at a different level
of explanation. An instrument may simultaneously require
a causal definition of the attribute, a specification of the
behavior domain, and a representational analysis of the
empirical relations supporting the scale. This integration
proves more productive than treating theories as isolated
competitors.

The integration between representational theory, causal
theory, and pragmatic perspectives of measurement can
be understood as an articulation between distinct levels
of analysis, rather than as a complete conceptual fusion.
Representational theory inquires under which conditions
empirical relations can be preserved by numerical struc-
tures, focusing on the formal correspondence between
observed and mathematical relations. Causal theory, in
turn, questions what type of relation exists between the
attribute and the indicators: whether items constitute ef-
fects of a common cause, whether indicators form an index,
whether there are reciprocal relations, or whether the phe-
nomenon is better described as a network of interdependent
elements. The pragmatic perspective adds a third inquiry:
for which purpose, population, context, and decision the
score will be used.

This articulation makes it possible to avoid two reduc-
tionisms. The first consists of formal reductionism, in
which it is assumed that the mathematical properties of the
scale are sufficient to guarantee substantive validity. The
second refers to causal reductionism, in which it is assumed
that every valid score must represent a causal latent variable.
In nursing and health instruments, many constructs do not
fit entirely into a single logic. Pain, fatigue, self-care, treat-
ment adherence, fall risk, clinical vulnerability, workload,
and professional competence may simultaneously involve
subjective manifestations, clinical conditions, observable
behaviors, social resources, and care decisions.

Therefore, the integration between these perspectives
should be employed as a strategy for making the validity
argument explicit. Representational theory contributes
by demanding clarity on which empirical relations the
score intends to preserve; causal theory helps by making
explicit whether items reflect, form, or interact with the at-
tribute; and pragmatism collaborates by delimiting the use,
context, and consequences of score interpretation. Each
perspective also presents limits: representational theory
can be excessively formal for complex clinical phenomena;

causal theory can overestimate the possibility of identifying
mechanisms in cross-sectional studies; and the pragmatic
perspective can become permissive if the utility of the
instrument is used to dispense with theoretical coherence.
Validity therefore requires that these perspectives be com-
bined critically, recognizing what each one permits to assert
and what remains as a provisional inference.

Guyon, Kop, Juhel, and Falissard*propose a
pragmatic-realist position for mental attributes, consid-
ering them linked to biological and social realities, but
dependent on historical and contextual practices. This
position proves especially attractive for health and nursing,
given that many clinical constructs are simultaneously bi-
ological, subjective, and social. Pain, fatigue, adherence,
self-care, and quality of life do not constitute mere linguis-
tic inventions, nor do they represent simple natural objects;
they emerge in care practices, in language, in the body, and
in institutions.

Contemporary approaches also broaden psychometrics
beyond the opposition between Classical Test Theory and
Item Response Theory. Network psychometrics interprets
items, symptoms, or behaviors as systems of direct rela-
tions, useful when there is no strong reason to postulate a
common latent cause. Cognitive psychometrics and cogni-
tive diagnostic models seek to relate responses to specific
attributes, knowledge, or processes. Explanatory IRT in-
corporates characteristics of people, items, and contexts
into models. Computational and experimental psychomet-
rics uses digital data, dynamic tasks, and experimental
designs to investigate response processes. Such perspec-
tives prove relevant to instruments in health, especially
when the phenomenon presents a procedural, contextual,
or multidimensional nature®3->%),

Psychometric models and implications for validity

Psychometric models must be understood as tools for
analysis, rather than as automatic guarantees of measure-
ment. Classical Test Theory, Generalizability Theory, and
latent variable models share concerns with error, stabil-
ity, and relationships among observations, although they
employ distinct procedures. Instead of presenting them as
entirely separate competing theories, it is more appropriate
to position them as different implementations and exten-
sions of a common logic for modeling responses, scores,
and sources of variation, with specific assumptions in each
application.

Classical Test Theory

Classical Test Theory (CTT) was historically funda-
mental to psychometrics and remains widely used in health
instrument validation studies. Its basic model decom-
poses the observed score into true score and error, guiding
analyses of internal consistency, temporal stability, and
measurement error. In nursing research, CTT is frequently
applied to estimate Cronbach’s alpha, item-total corre-
lations, test-retest reliability, and the precision of total
scores®%04),

The utility of CTT lies in its simplicity and applicability.
In the early stages of scale development, it allows for the
identification of items with low variability, excessive redun-
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dancy, or weak relationships with the total score. However,
the interpretation of the results demands caution. A high
Cronbach’s alpha does not prove unidimensionality, does
not ensure validity, and may merely reflect item redundancy.
Furthermore, the total score depends on the specific set of
items and the sample used, which limits generalizations
when comparing different clinical, cultural, or institutional
populations.

In the health field, these limitations prove relevant
because instruments are frequently applied to heteroge-
neous populations. A caregiver burden scale may function
differently among family caregivers of individuals with
dementia, parents of children with chronic conditions, and
nursing professionals in palliative care. CTT can indicate
internal consistency within each group, but it does not fully
explain why items operate differently nor does it guarantee
equivalence of interpretation across contexts.

Generalizability Theory

Generalizability Theory (GT) extends the logic of relia-
bility by decomposing multiple sources of error or variation.
Instead of treating error as a single component, it considers
facets such as items, raters, occasions, institutions, clini-
cal settings, or tasks. Although less frequently used than
CTT and latent variable models, GT proves particularly
useful in performance evaluations, expert judgments, and
observation-based instruments®>7%.

In nursing, GT can be applied to the evaluation of
clinical competencies in realistic simulation, structured
objective practical examinations, medical record audits,
or judgments of procedure quality. The score of a stu-
dent or professional may vary depending on the evaluator,
the clinical station, the simulated patient, the shift, or the
institution. GT makes it possible to estimate how much
each facet contributes to variability and to guide design
decisions, such as increasing the number of evaluators,
items, or scenarios.

Critiques of GT concern the complexity of designs, the
need for adequate samples, and the assumption that sources
of variation can be clearly separated. In dynamic clinical
contexts, the evaluator, the case, the environment, and per-
formance can interact in complex ways. Even so, when used
with conceptual clarity, GT contributes to validity evidence
by demonstrating whether the intended generalization of
scores is defensible.

Latent variable models, IRT, and Rasch models

Latent variable models include factor analysis, struc-
tural equation models, Item Response Theory, Rasch mod-
els, latent class models, and other approaches. The common
point consists of the attempt to explain observed patterns
through non-directly observable structures. In reflective
models, it is assumed that the latent variable explains item
responses; in formative or mixed models, this interpreta-
tion changes substantially. Therefore, it proves incorrect
to attribute the same substantive assumptions to all latent
variable models?8-2%-3471-72),

IRT and Rasch models offer important advantages for
instruments in health, such as the analysis of item func-
tioning along the attribute continuum, the investigation of

difficulty, discrimination, test information, differential item
functioning, and the possibility of creating item banks or
adaptive tests. In symptom, quality of life, or functionality
scales, these features can guide the selection of more infor-
mative items for specific severity levels, reducing response
burden for vulnerable patients.

However, IRT does not automatically solve measure-
ment problems. Many models require assumptions such as
monotonicity, local independence, or an adequate dimen-
sional structure, although such assumptions vary according
to the model. Unidimensionality is not necessary in multi-
dimensional models, and local independence can be relaxed
or modeled by residual correlations, hierarchical structures,
or specific models. The central point lies in the fact that
each assumption must be justified and evaluated based
on the instrument’s theory and the intended use of the
e OESSETE)

The relationship between Rasch models and funda-
mental measurement deserves caution. The Rasch model
presupposes common item discrimination and seeks invari-
ance properties between persons and items, a characteristic
that makes it attractive for measurement interpretations.
However, model fit does not demonstrate alone that the
attribute is quantitative in the strong sense, nor does it
guarantee that the scale is culturally invariant. Studies
of differential item functioning, measurement invariance,
and qualitative content analysis remain necessary, espe-
cially in instruments applied to diverse clinical and cultural
populations.

Structural equation modeling is also widely used in
validation, especially to examine internal structure, rela-
tions with external variables, cross-group invariance, and
longitudinal models. In health and nursing, it makes it
possible to evaluate whether a scale possesses a structure
compatible with theoretical domains, whether scores relate
to expected clinical outcomes, and whether the interpreta-
tion is comparable across sex, age, professional training,
level of care, or cultural groups. However, global fit in-
dices should not be interpreted without analyzing content,
residuals, loadings, theoretically justified modifications,
and causal plausibility 7477

Emerging models and contemporary applications

Network models have been proposed when items or
symptoms can influence one another, without a common
latent cause constituting the best explanation. In mental
health and nursing, fatigue, sleep, pain, mood, and isolation
can form a system of reciprocal relations. In this logic,
intervening on a central symptom can modify others. The
validity of a network, however, does not depend solely on
estimating connections; it requires stability, replicability,
clinical theory, and a design capable of sustaining temporal
or causal interpretations.

Cognitive diagnostic models and cognitive psycho-
metrics prove relevant for educational and professional
competency assessments in health. Rather than producing
only a global score, these models seek to identify the do-
main of knowledge, skills, or processes required to respond
correctly. In nursing education, they can help distinguish
failures in clinical reasoning, pharmacology, communica-
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tion, care prioritization, or vital sign interpretation. This
granularity can generate validity evidence more closely
aligned with educational interventions.

Explanatory IRT, in turn, makes it possible to incorpo-
rate person, item, and context variables into the models,
bringing psychometrics closer to substantive theories. In
health instruments, the probability of endorsing an item
may depend not only on the latent attribute, but also on
clinical characteristics, educational level, mode of adminis-
tration, institutional context, or item phrasing. Explanatory
models help investigate why items function in a certain
manner, contributing to validity and equity.

Implications for the construction and validation of in-
struments in nursing and health

The rapprochement with nursing and health makes the
discussion less abstract. Instruments in these fields fre-
quently fulfill distinct objectives: tracking risks, supporting
diagnoses, monitoring changes, evaluating intervention
outcomes, comparing groups, auditing quality, assessing
competencies, or understanding subjective experiences.
Each objective demands its own validity argument. A
scale valid for population research may not prove valid for
individual clinical decision-making; a checklist useful for
training may not be adequate as a measure of a latent trait.

The first implication consists of the need to make the
nature of the construct explicit. Reflective constructs, such
as certain interpretations of anxiety or depression, assume
that items are effects of a common cause. Formative indices,
such as fall risk or clinical vulnerability, combine factors
that produce a risk condition. Behavioral domains, such
as competence in wound dressing or therapeutic communi-
cation, require adequate sampling of tasks. Mixing these
logics can generate statistically acceptable instruments, but
conceptually fragile ones.

In nursing methodological studies, the definition of
the construct’s nature must precede the choice of the psy-
chometric model. When the construct is conceived as
reflective—exemplified by some interpretations of anxiety,
hopelessness, moral distress, or self-efficacy—items are
expected to configure manifestations of an underlying at-
tribute. In these cases, factor analyses, structural equation
models, IRT, or Rasch models can be coherent, provided
that their respective assumptions are compatible with the
construct theory and the intended use of the score. Validity
evidence must include internal structure, consistency of re-
lationships among items, invariance across relevant groups,
and relationships with theoretically expected external vari-
ables.

When the construct assumes a formative character, as
occurs in many instruments of risk, vulnerability, care
complexity, workload, or care dependency, indicators do
not need to present high correlations with each other, since
each one can represent a causally relevant dimension of
the phenomenon. In such cases, removing items solely due
to low item-total correlation or reduced Cronbach’s alpha
can impoverish the instrument. Validity depends more on
the theoretical grounding of the indicators, content com-
prehensiveness, component weighting, predictive capacity,
clinical utility, and analysis of the consequences of score

use.

When the construct corresponds to a behavioral or com-
petency domain (such as safe medication administration,
therapeutic communication, or the execution of clinical
procedures), items must be understood as samples of tasks,
behaviors, or performances. In this logic, content validity
and domain representativeness prove central. Generaliz-
ability Theory can be especially useful when performance
depends on evaluators, scenarios, simulated patients, in-
stitutions, or evaluation occasions. Cognitive diagnostic
models can also contribute when the objective is to identify
specific components of knowledge or skill, rather than
simply producing a global score.

There are also nursing phenomena that can be better
understood as multidimensional profiles or networks of
relations, rather than unidimensional scales. Fatigue, pain,
sleep, mood, social isolation, treatment adherence, and self-
care can interact dynamically. In these cases, the search for
a single total score can obscure clinically relevant patterns.
Multidimensional models, profile analysis, network models,
or mixed strategies can offer more useful interpretations for
care, provided the validity argument makes explicit what
the score, domain, or profile allows one to infer.

Thus, the choice between CTT, factor analysis, IRT,
Rasch, formative models, network models, cognitive di-
agnostic models, or Generalizability Theory should not
be presented as a technical hierarchy. The choice must
derive from the construct theory, the type of indicator, the
objective of the instrument, and the decision that will be
supported. The central point of validation does not reside
in applying the most sophisticated psychometric model, but
in demonstrating that the chosen model is coherent with the
nature of the nursing phenomenon one intends to represent.

The second implication points out that content valid-
ity should not be reduced to numerical agreement among
judges. Content validity indices are useful, but they depend
on the quality of the domain definition, the diversity and
competence of experts, the participation of affected patients
or professionals, and the clarity of the context of use. In
nursing instruments, the participation of clinical nurses,
patients, caregivers, and managers can reveal dimensions
that an exclusively academic review would not capture.

The third implication concerns invariance and equity.
Health instruments are commonly applied to populations
with different levels of education, cultures, clinical con-
ditions, and care experiences. An item about "following
professional guidance" may present a distinct meaning for
patients with continuous access to primary care and for
those facing access barriers. An item regarding "autonomy
in self-care" may vary according to functional dependency,
family support, and cultural norms. Without analysis of
invariance and differential item functioning, comparisons
between groups can become unfair.

The fourth implication involves responsiveness and
change. Many instruments in health are used to monitor
clinical evolution or the impact of interventions. In this
case, validity requires evidence of sensitivity to change,
stability when no change is expected, minimum detectable
error, and interpretation of clinically important differences.
A model that describes differences between people well
at a single point in time may not be sufficient to interpret
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intraindividual changes throughout care.

The fifth implication refers to the consequences of use.
Contemporary validity includes the evaluation of intended
and unintended impacts. A risk score can improve resource
allocation, but it can also stigmatize patients. A compe-
tency evaluation can guide training, but it can also produce
unfair exclusion if the instrument is culturally biased. A
nursing workload scale can support staffing dimensions,
but be misused to intensify productivity. Thus, validity
proves inseparable from ethical responsibility.

A practical way to operationalize this reasoning in
nursing methodological studies consists of initiating the
validation process with a conceptual question, rather than
a statistical one: what kind of entity is the construct one in-
tends to evaluate? If the construct constitutes a latent cause
of responses, reflective models become plausible. If the
construct is composed of risk factors, clinical conditions, or
contextual elements, formative models or clinical indices
may be more appropriate. If the construct corresponds to
a set of tasks or behaviors, domain sampling and content
representativeness assume priority. If the phenomenon
involves elements that influence each other reciprocally,
network models or multidimensional approaches prove
more coherent. If the objective is to compare groups
or monitor changes, evidence of invariance, differential
functioning, responsiveness, and clinical interpretation of
change becomes indispensable.

This sequencing shifts validation from a technique-
centered logic to an argument-centered logic. Cronbach’s
alpha, confirmatory factor analysis, fit indices, IRT pa-
rameters, Rasch analysis, or generalizability coefficients
constitute potential evidence, but they do not replace the
theoretical justification of the score. In nursing, this cau-
tion is particularly relevant because instruments frequently
guide care decisions, risk prioritization, competency as-
sessment, staff dimensioning, outcome monitoring, and
the judgment of intervention effectiveness. The indiscrimi-
nate use of instruments, without a clear definition of the
construct and without coherence among model, evidence,
and purpose, can produce fragile classifications, unfair
comparisons, and poorly grounded care decisions. On the
other hand, when the nature of the construct guides the
choice of the psychometric model, instruments become
more useful, interpretable, and ethically responsible.

CONCLUSION

The relationship between measurement theories, psy-
chometric models, and validity constitutes a central aspect
for instruments in health and nursing. The main conclu-
sion of this article is that validity does not result from the
isolated application of a statistical technique, but rather
from the coherence between the definition of the attribute,
the response theory, the psychometric model, the evidence
design, the population, the context, and the purpose of
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