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Validacion y adaptacion de instrumentos psicométricos para el
avance de la investigacion en enfermeria

Validation and adaptation of psychometric instruments for the
advancement of nursing research
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Aguilar Guadalupe Antonio Gonzalez
Resumen

Introduccién: de acuerdo con los andlisis bibliométricos realizados a investigaciones publicadas
por profesionales de enfermerfa, un gran porcentaje utilizan instrumentos sin validacién, lo cual
indica que los trabajos no son confiables, existe la posibilidad de presentar sesgos o errores. Existen
diversas metodologias para crear o validar instrumentos previos, pero se requiere de una propuesta
para la ciencia del cuidado, ya sea en una adaptacién o creacién de algtn indicador empirico.
Objetivo: presentar una propuesta con la finalidad de validar y adaptar instrumentos psicométricos
para el desarrollo de la investigacién en enfermerfa.

Desarrollo: la validacién de un instrumento que depende del tiempo, objetivo de estudio y de
las etapas a cubrir; por lo cual, se proponen ocho etapas. 1. Traduccién del instrumento original
al idioma espafiol. 2. Adaptacién semdntica. 3. Validacién por jueces. 4. Correccién de estilo. 5.
Prueba piloto. 6. Propiedades psicométricas. 7. Prueba final o andlisis factorial, y 8. Prueba de
sensibilidad.

Conclusién: existen mds formas de validar los instrumentos, la expuesta en este trabajo, representa
una forma pragmdtica para adaptar un instrumento al contexto donde enfermeria realiza investigacion,
en consecuencia, obtener instrumentos que den confiabilidad a los resultados de las intervenciones

de enfermerfa.
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Abstract

Introduction: According to bibliometric analyses of research published by nursing professionals, a
large percentage use instruments without validation, which indicates that the studies are unreliable
and may present biases or errors. There are various methodologies to create or validate existing
instruments; however, a proposal is needed for the science of care, whether through the adaptation
or creation of an empirical indicator.

Objective: To present a proposal aimed at validating and adapting psychometric instruments to
support the development of nursing research.

Methodology: tthe validation of an instrument depends on timeframe, study’s objective and
the stages to be covered; for which eight stages are proposed. 1. Translation of the original
instrument into Spanish language. 2. Semantic adaptation. 3. Validation by judges. 4. Style
correction. 5. Pilot test. 6. Psychometric properties. 7. Final test or factorial analysis, and 8.
Sensitivity test.

Conclusion: There are more ways to validate instruments; the one presented in this paper
represents a pragmatic way to adapt an instrument to the context where nursing conducts

research; consequently, obtaining instruments that provide reliability to the results of

nursing interventions.

Keywords (MeSH): validation study, research instrument evaluation, nursing.

Introduction

According to bibliometric analyses of
Mexican nursing journals, over the period
of 2005-2015, the

psychometric instruments that did not report

average number of
reliability or validity was 20%."” In many cases,
these are Anglo-Saxon instruments translated
by the same researchers or instruments in
Spanish; however, without previous validation
or application in the Mexican context. In other
cases the researchers constructed them to measure
the variable of interest. In either case, they
represent sources of internal invalidation.’
That is, 20% of the research papers published
in Mexican nursing journals from 2005 to
2015, are unreliable due to the possibility of

presenting biases or type III errors.*

There is no single technique or methodology
for adapting or validating an instrument. It all
depends on the objective of the study. However
a long and rigorous methodological process is
required, and its design is usually referred
as multistage or process-oriented.’ Literature provides
a great deal of information based on three types of
validation: content, construct, and criterion.°

For  content  validation, qualitative,
quantitative, and mixed evaluations are included.
The first one includes the Delphi method and
the Fehring model’. In the second one, peer
review  is measured, considering the content
validity ratio, the Kendall’s “W” concordance
coefficient, content validity index, and Aiken’s V
test.® The third one uses the Q methodology that
encompasses both research paradigms.’

As for construct validity, it can be evaluated
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through an exploratory or confirmatory factor analysis,
in addition to the use of the VARIMAX method."
which

includes statistical approaches such as the Kappa

Finally, the criterion validity,
concordance coefficient, sensitivity, ROC curve,
parametric correlations, and interclass correlation
coefficient, will depend on the type of variable.
According to the above, for nursing science,
“the method” should not be different, however,
there is no reference for this discipline. There
is no single method that is better than another, it
depends on  pragmatic  considerations.
Therefore, nursing professionals need to have
valid and reliable empirical indicators. In this
way, the potential for errors is reduced.'! Given
the above arguments, the objective of this
manuscript is to present a proposal to validate
and adapt psychometric instruments for

the development of nursing research.
Validation and adaptation of instruments
The design for the validation of an
instrument is of longitudinal process and scope.’
The following eight stages are proposed:
1. Traduction: If the instrument is not written
Spanish, the items should be translated into
Spanish. The documents that constitute the
instrument must be translated by a certified
translator in the language in which the instrument
is originally written. In-house translations, the
use of free translators on the internet, and the use
of artificial intelligence (AI) should be avoided.'?,
The first version of the instrument is obtained
should follow these criteria.
Sometimes it is  necessary to  request
permission from the original authors to make
the corresponding adaptation or to request
psychometric details of the instrument. It is

always a matter of professional courtesy to

communicate directly with the original authors
and to ensure that the instrument is truly public
or to obtain the consent of the copyright holder."
2. Semantic adaptation of the translation. At
this stage, it is important to make decisions about
the meaning of each item; but first, whether they
are questions or statements must be verified,
in order to link them to the response format.
For example: if the sentences need to be in the
affirmative sense, the verb is placed in the present
indicative, to be congruent with the Likert-type
response format.'

It is recommended that the meaning of
the original sentence of each item be preserved,
despite the changes in syntax; consequently, the
second version of the instrument should be achieved.
3. Face

technique. Ten experts in the subject related to the

validity  through peer-review
instrument are invited, with a consideration of
50% of attrition since almost always half of the
specialized peers do not submit their evaluations
or postpone it."

The expertise of the peers should be discussed
with the purpose of unifying competencies,
experience in the subject, and academic
qualifications, among others. The invitation to
each judge is made by an official letter through
institutional mail, where they will be given
an unpublished instrument, and the provided
information must be kept confidential. If the
judge accepts, it is explained to they that their
evaluation has two phases. The quantitative
phase, which consists of providing them with
an evaluation format using a Likert-type scale,
evaluating each item individually, ranging from
0 = definitely not related, 1 = Not related, 2 = Not
sure of their relationship, the items require further
review, 3 = Related, but minor modifications are
necessary, and 4 = Extremely related. In order

to evaluate each item according to the previous
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scale, the nominal definition of the notion to be
evaluated must be placed in the instructions for
the judges, allowing them to observe the degree of
correlation. For example: the vocation of service
for human care is defined as the ‘inclination or

sense of inspiration that the student possesses to offer or

Table 1. Example of judges' evaluation form

dedicate nursing carve to healthy or ill individuals’ '°

With the definition, an evaluation form is
sent with all the items, see the example in Table
1, where some of the items that make up
the instrument of vocation of service to human

care in nursing students are presented.'®

Items 0 1 2 3 4
7.1 promote health with my family or friends.
9. I like to listen attentively to people when they
have health problems.
12. T am happy to offer my nursing services in a
community with low social development.
Source: Validation of the human care service vocation instrument in nursing students'®

Accordingly, the ten evaluation forms from
the judges are entered in a data table, those
items with a score equal to or greater than

three are considered acceptable (A), whereas

Table 2. Judges” evaluation data

JUDGES

1 2 3 4 5

ITEMS
1 3 4 4 4 4
2 3 3 3 2 4
.23 4 4 4 3 2
Total

those with a score lower than three are
classified as not acceptable (NA). An example
is presented in Table 2 (only a portion of a

23-items instrument of is included).

NA A

4=>0 10
4=
4=>1 9
SR ¢

48 182

Own source. Note: The criterion for identifying the NA (Not Acceptable) and A (Acceptable) items is determined horizontally,

considering each of the judges @), and then summed vertically. This takes into account all the items ().

Employing the results from 10 judges, the
following parameters are calculated: item validity
index (IVI), criterion validity (CV), and content
validity index (CVI)."”

Considering the results of the previous table

as an example, the IVI is calculated with the sum

of the items with a score lower than three points
(NA= 48) and divided by the total number of
judges (10). This is done in the following way:
(48/10) IVI= 4.8. This result is divided by the
total number of items (23), to obtain the validity
criterion: (4.8/23) CV= .2086. The result is
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multiplied by 100 and represents a 209 possibility
of error that the items do not measure the concept
they claim to measure. To obtain the CVI, the items
with scores equal to or greater than three were added
(A= 182)and divided by the total number of items
(182/23), resulting in 7.91, which is close to 10.
The results in the three indexes of this exercise are
acceptable to validate analysis from judges in its
quantitative phase.

In the second phase, the judges make qualitative
observations of the instrument, and the suggestions of
each judge must be discussed to decide the
pertinence of the modifications to the item. Each
change must be supported not only by the judge’s
opinion but also by the published evidence for
the adaptation of the item in the context where the
instrument will be applied or tested. In this way,
the third version of the instrument is obtained.

4. Style correction. The result of the previous
stage must be reviewed by a proofreader (expert
in Spanish language linguistics) to improve the
syntax and coherence of the sentences of each
item, thus obtaining the fourth version of
the instrument.

5. Pilot test. To test the fourth version of the
instrument, a Pilot Test (PT) should be applied
to a sample that meets the inclusion criteria to
measure the concept of interest according to the
objective of the study.'® The characteristics should
be similar; for example, sociodemographic variables
(gender, age, schooling, marital status, students,
professionals), anthropometric variables (weight,
BMI, percentage of fat, waist circumference),
and clinical variables (blood pressure, glucose,
lipids, clinical condition). The objective of a PT
is to know the feasibility of the instrument, the
response time, and the clarity of the wording of
theitems.'”* Someauthors recommend performing
a PT on a minimum of 30 study subjects to test an

instrument, the reason being that this sample size,

although small, has a sufficient statistical effect
to determine whether or not there is a normal
distribution in the data curve and preliminary
reliability of the instrument.”' In the PT, study
subjects are allowed to make observations on
any item, these observations can be considered
for developing changes and obtain the fifth
version of the instrument.

6. Psychometric properties.In the fifth version
of the instrument, the preliminary psychometric
properties are established. Psychometrics is the
science incharge of measuring cognitive concepts
-usually subjective-, which require precise
measurements of the constructs of a concept.’
The psychometric properties suggested to be
established are the following: number of items
(items, statements, or questions), maximum
and minimum values according to the response
score, and a five-choice Likert-type format
(specify the response options).”” Similarly,
the dimensions or sections of the instrument
(if applicable) should be established and the
number of items that make up each section
should be specified, as well as the cut-off points
to classify the grade to be measured. Here the
preliminary internal consistency of the PT
is placed (Cronbach's alpha). !

7. Final testing. This stage consists of testing
the fifth version of the instrument on a
significant sample, robust enough to obtain
an acceptable effect size and valid and reliable
results. To achieve the sixth and final version
of the instrument, the statistical test pursued at
this stage is factor analysis (FA), a multivariate
technique intended to identify the structure
between a group of variables to be analyzed
(items) that underlie a group of data or variables,
which in the instrument may be represented by
sections or dimensions (hereafter referred to as

factors).'®
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With factor analysis, it is possible to explore
and confirm whether by rotating the items of an
instrument, they are grouped - from a statistical
point of view - in the dimension where the researcher
originally grouped the items - from a theoretical
point of view.”

There are two main techniques: exploratory
FA and confirmatory FA. The first allows the
identification of items that are more closely
interconnected with one factor than with
another. The second, after having explored and
determined the set of items that belong to each
factor, as its name indicates, confirms an already
determined or pre-established number of items
that make up each factor.?*

For exploratory FA, a correlation matrix is
always used to identify the relationship between
each data item and each factor (it must have an
effect size greater than .30), and for confirmatory
FA, structural equation models are used."

For both

requirements for applying the technique must

techniques, the postulates or

be taken into account: normality of the data,

homoscedasticity of the variance, homogeneous

Figure 1. Sedimentation graph
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samples (subjects with equivalent characteristics),
without collinearity; in addition to the prior
application of the Kaiser-Meyer-Olkin sample test
(with values close to unity) and Bartlett’s test of
sphericity (with a p<.05), which prove the absence
of significant correlations between the variables.

It should be considered that, in samples smaller
than 150 study subjects, it does not support either
of the two factor analyses.25 The sample should
be a minimum of 300 instruments; some authors
recommend 20 to 30 study subjects for each item
to be analyzed, in other words, if the instrument has
20 items, a sample of 400 study subjects answering
the instrument is required to submit it to a FA.'

In factorial analyses, it is necessary to generate
an orthogonal rotation matrix. Usually, the varimax
rotation is performed, which allows the data
to be rotated to observe the variance explained
through a sedimentation graph, thus clarifying the
percentage of variance in each item in a cascade. For
example, in graph I, it can be identified that the first
four items explain more than 70% of the variance of
the instrument, the others are almost in a horizontal

line, which denotes consistency among the items.

O

13 5 7 9 11 1315 17 19 21 23252729 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 53
Component number

Source: Validation and standardization of the instrument: evaluation of caregiving behaviors in Mexican nurses.2°
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8. Sensitivity test. The authors of this paper
call it this way because it proves that the instrument
is sensitive to the manipulation of the variable
and, therefore, to time. With an experimental
design under a statistical model resz, rerest,
where the variable to manipulate is the concept
that the instrument claims to measure, after the
intervention (or intermediate measurements), in

the end, the scores of the variable should change.

To achieve this, it is necessary to comply with the

characteristics of a clinical trial,?

to ensure greater
certainty in the control of confounding variables to
ensure that the changes in the variable are due to the
manipulation through the nursing intervention. If
after the manipulation, in the retest, the difference
is statistically significant (p< .05), congratulations,
your instrument is valid, reliable, and sensitive to the

manipulation of the concept it claims to measure.

Figure 2. Process of validation and adaptation of psychometric instruments
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Procedure and final recommendations

Many times, when there are no instruments
to measure a particular concept, the option
is to create one, but this requires several steps,
such as a thorough review of the literature,
perhaps previously analyzing the concept that
the instrument measures, and a sharp handling
of theoretical connotations around the concept
to be measured. Then, to create the theoretical
statements or items with their corresponding
dimensions, after having this first version, the
instrument would have to be submitted from
stage 2 which has been shown in this paper.

Within the psychometric properties, a
5-point Likert-type scale is recommended,
to avoid the “ceiling-floor” phenomenon?’
or to invert the sense of the score in some
items to ensure the attention of the subject
answering and avoid susceptible error.!!

In such a case, it is recommended that the
cut-off points be made based on indices from
zero to 100, using quartiles (0-25, 26-50, 51-
75, and 76-100). This is equivalent to Bad,
Fair, Good, and Excellent, thus speeding up
statistical interpretation.

If stage eight is carried out to test
the sensitivity of the instrument to the
manipulation of the wvariable, the nursing
intervention should be constructed based on
the premises of a prior systematized theory
and review of the literature.?

It is not suggested to validate instruments
with dichotomous response scales; however,
if necessary, it is suggested to consult the
Kurder-Richardson statistical validation (KR-
20 or KR-21) for this type of scale.”

If the instrument exists, but has not been
tested in your country, validate it; if it does

not exist, construct and validate it, avoid

using unreliable instruments in research or

graduate theses.
Conclusion

This academic manuscript presents a proposal
to validate and adapt psychometric instruments
for the development of nursing research; however,
it is not the only way it can be done. The
methodology depends on the type of instrument,
the objectives of the study, the subject matter to
be addressed, the resources available, the clarity
of the concept to be measured and its constructs,
and whether the validation corresponds to an
existing instrument in another language or
another Hispanic country, or whether it is the
original construction of a new instrument.

Finally, your thesis or research project
may be the adaptation and validation of
some psychometric instrument that helps to
measure nursing care, this would imply a great

contribution.
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