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ABSTRACT

The objective of the article was to offer an operational framework to assess cross
cultural adaptation processes of instruments developed in other linguistic, social
and cultural contexts. It covers the need for using robust measurement tools; the
importance of ‘universal’ instruments that permit cross cultural fine-tuning; and
stresses the need for adapting existent instruments rather than developing new
ones. Existing controversies and proposals for different procedures in current
literature are reviewed and a model for adapting instruments is presented.
This synthesis covers the operational steps involved in evaluating concepts,
semantic and operational items, and presents psychometric analysis guidelines
that underlay an evaluation of measurement equivalence. Finally, the need for
adequately controlling the quality of information presented in epidemiological
studies, including a meticulous cross-cultural adaptation of research agendas,
is reinforced.

KEY WORDS: Cross-cultural comparison. Semantic differential.
Translating. Epidemiologic measurements. Diagnostic techniques and
procedures. Validation studies.

INTRODUCTION

Epidemiological studies with explicative intentions (determinants, risk or
protective factors, etiological factors and others) tend to use multi-dimensional
questionnaires. These questionnaires often consist of different modules covering
one or more constructs (dimensions*) of the theoretical model to be tested. In
this sense, each construct involves an epidemiological instrument that needs
to be incorporated into the main questionnaire.

The first task in setting up a modular questionnaire consists of a detailed
literature review involving examination of research programs relating to the
available instruments for each of the constructs of interest. A historical review
of each possible instrument should include close scrutiny of the level of pre-
vious use and in particular, an evaluation of the stage of development of the
research program. For this, it is crucial to examine all the available evidence
B ol Bttt o ¢ regarding the adequ.acy anchi su.fﬁc‘iency of the psychometric development of
Medicina Social. Universidade do Estado do each instrument. This scrutiny indicates to the researcher whether there really
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The researcher can then decide, for a given construct,
whether it worth unconditionally accepting the ins-
trument; or, if what was identified is insufficient or
nonexistent, whether there is a need to construct a new
instrument;*® or further, whether it is necessary to start
a complementary research program for CCA regarding
one or more of the instruments deemed to be of merit.
Differences in definitions, beliefs and behavior relating
to a construct to be used in epidemiological research
make it necessary for instruments developed in other
cultural contexts to be preceded by meticulous evalu-
ation of the equivalence between the original and its
adapted version. The need to adapt measurement tools
is not restricted to situations involving different coun-
tries and languages. Local and regional adjustments
also require attention. It is difficult to decide whether
fine-tuning has been achieved or not with regard to the
population among which the translated version will be
applied. The decision regarding the need for adapta-
tion should take into consideration how much can be
gained from the cultural adaptation and how much will
be lost in terms of generalization and comparability.
In countries with heterogeneous cultural roots like
Brazil, proposals for typical colloquial terms that are
well accepted and understood in one region or state of
the country may not be pertinent in another. Moreover,
cross-cultural adaptations are not necessarily restricted
to space. Linguistic changes occur in the same popula-
tion over time and, therefore, temporal adaptations are
possible and sometimes necessary.

The lack of rigor in using measurement tools developed
in other settings is a problem to be addressed. It is not
uncommon for a researcher to informally translate an
instrument or alter the number and content of its cons-
tituent items. While possibly well intentioned, failure
to fine-tune the terminological choices to the target
population, or inclusion of new items and/or deletion
of others without subsequently implementing rigorous
tests, may overly compromise the quality of the infor-
mation.*! At worst, it may even prevent comparison of
samples and studies on the same subject.

PROCESS OF CROSS-CULTURAL ADAPTATION

Historically, the adaptation of instruments developed in
another culture and/or language was limited to a simple
translation from the original, or exceptionally, to literal
comparison of the original with a back-translation. For
some time, researchers working in different fields have
been suggesting that semantic evaluation constitutes
only one of the steps needed for CCA.2>78242743 They
have recommended that this process should be a com-
bination of a literal translation of words and sentences
from one language to another and a meticulous process
of fine-tuning that takes into consideration the cultural
context and lifestyle of the target population of the
translation. 4242
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There are several articles in the literature with excel-
lent accounts of theoretical approaches and practical
proposals, which on the whole have this expanded
vision.}#%19.24.28.354659 Nonetheless, there is no consensus
regarding the strategies to use, which makes operatio-
nal synthesis a mosaic of procedures originating from
diverse sources. However, driven by the present article
authors’ own practices, choices are made using one of
the possible models as a guide.?’

The proposal of Herdman et al,® which was developed
and refined in relation to quality-of-life tools, is based
on an interesting review in which the authors identify
a plethora of terminology found in the literature and
the confusion that the consequent overlapping of this
terminology generates among researchers in this field.?’
The first of these two important articles also points out
four perspectives that tend to govern CCA research
programs.?” The first, termed “naive,” is based only
on a simple and informal process of translation of the
original instrument. The second, termed “relativist,”
maintains that it is impossible to use standardized
instruments in different cultural contexts and proposes
that only those developed locally should be used. In
this case, the notion of equivalence is not pertinent and,
by extension, there is no possibility for interlocution.
The third perspective, termed “absolutist,” assumes
that culture has a minimal impact on the constructs to
be measured and that these do not change in different
contexts. Methodologically, the emphasis is all on the
process of translation and back-translation of the instru-
ment. The last perspective, termed “universalist”, does
not assume, a priori, that the constructs are the same
in different cultural contexts. Thus, it is first necessary
to investigate whether the concept effectively exists or
whether it is interpreted similarly in the new culture, so
as to later establish its cross-cultural equivalent through
suitable methodology.

In a subsequent article published in 1998, Herdman et
al® proposed a basic guide. Assuming the “universalist”
stance, they presented an evaluation model for the CCA
process that included an assessment of the equivalence
between the original instrument and the adaptation.
Definitions and details are offered with respect to six
types, namely, conceptual, item, semantic, operational,
measurement and functional equivalence.

Following this, the present article suggests an ope-
rational system for using instruments developed in
other linguistic-sociocultural contexts. This article was
motivated by the perspective that there is an interest in
comparing epidemiological profiles and findings from
research conducted in different locations and cultures.
Another reason for the present study was the relative
lack of structured texts in Portuguese regarding “what
and how to” carry out CCAs. This is a real gap given
the recent, yet growing presence of studies of this
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Table. Main stages involved in evaluating the cross-cultural equivalence of measurement instruments.

Aspect evaluated Evaluation strategy

Conceptual equivalence e Literature review involving publications on the culture of the original instrument and the

target population
¢ Discussion with specialists

¢ Discussion with target population

Item equivalence ¢ Discussion with specialists

Translations
Back-translations

Semantic equivalence

Pretest of the translation

Discussion with target population

Evaluation of the semantic equivalence between the back-translations and the original
Discussion with target population
Discussion with specialists for final adjustments

Operational equivalence e Evaluation by research group regarding the pertinence and adequacy of:
- Layout and format of the questions/instructions

- Application setting
- Application mode
- Categorization mode

Measurement equivalence ¢ Psychometric studies

- Focus 1: Evaluation of dimensional validity and adequacy of component items
- Focus 2: Evaluation of reliability
- Focus 3: Evaluation of the construct validity and criterion validity

Functional equivalence ¢ Provided by the equivalencies identified in the other evaluation stages

type in the Brazilian public health literature. A search
in the Scientific Electronic Library Online (SciELO)
using the key words [questionnaire or instrument] and
[adaptation or translation or reliability or validity]
and filtering for titles involving CCA of instruments
to be directly applied (verbally), 121 Brazilian articles
were identified. Of these, 36 were in journals specific
to public health* and, with the exception of one from
1999, all were published in the current decade. Some
of these Brazilian experiences have been guided by
the proposal of Herdman et al, either totally®®4047:51:52
or pal’tla]ly. 1,11,16,21-23,26,45,54,64

PROPOSAL FOR PUTTING CCA INTO
OPERATION

A synthesis of the CCA evaluation process is sum-
marized in the Table. Each of the steps needed for
appreciating the different aspects of equivalence is
detailed in the following. There is no elaboration on the
functional equivalence, since this represents a synthesis
of what came before, as defined by the proponents of
the model. This synthesis depicts whether the efficiency
of an instrument is equally acceptable across two or
more cultures.?

Conceptual and item equivalence

An evaluation of conceptual equivalence consists of ex-
ploring the construct of interest and the weights given to

its different constituent domains in the location (coun-
try, region, city) of origin and in the setting of the target
population where the instrument will be used. As shown
in the Table, in general, this stage involves a discussion
with a group of specialists. This has the aim of exploring
whether the various domains covered by the original
instrument in defining the concepts of interest would
be relevant and pertinent to the new context for which
itis being adapted. In this process, the pertinence of the
items for picking up each of the domains is evaluated.
The discussions take place in the light of a literature
review that prioritizes publications on the processes
involved in developing the source-instrument and the
bibliographic material available in the local context.
Selected members and individuals representative of
the target population should be involved, either through
individualized open interviews or through collective
activities such as focus groups.'*32

Semantic equivalence

Evaluation of semantic equivalence involves the capa-
city to transfer the meaning of concepts contained in
the original instrument to the translated version, thereby
giving rise to a similar effect among respondents in
both cultures. The evaluation guide for this aspect of
equivalence should involve several steps.”® Returning
to the Table, the process begins with a translation of
the original instrument into the language of the target
culture. It is suggested that two or more versions should

* Cadernos de Satde Piblica (20), Revista de Sadde Pdblica (15) and Revista Brasileira de Epidemiologia (1)



be obtained independently, so that ideally there are
more options for defining the terms to be used in the
translation that is to be tested. These versions are then
translated back to the original by other translators,
also independently. The profile of the translators also
matters. Some authors recommend that the translation
process should be conducted by professionals whose
native language and culture are those of the place for
which the translation is being done.?*?*4 For example,
in the context of an instrument developed in England
to be adapted for use in Brazil, the translations of
the original to Portuguese should be conducted by
Brazilians with a good understanding of English and
the back-translations should be carried out by English
people with a good understanding of Portuguese.

Next, a new bilingual translator formally evaluates
the equivalence between the back-translations and the
original instrument. In addition to being independent,
this evaluation should also be blinded in relation to
the translators and back-translators. Preferably, the
forms that are presented to the professional should not
indicate which “vignette” refers to the back-translation
and which to the original. One way of achieving this
is to randomize the order in which they appear. In
the case of simultaneous evaluation of more than one
back-translation, in addition to the form for each pair
(containing the original and a back-translation), forms
with pairs of back-translations should also be submitted,
so that the evaluator is unable to identify the original
“vignette” among the group. Obviously, these forms are
not actually analyzed; they just serve as “decoys.”

While Herdman et al*® brought out various types of
linguistic meaning for consideration, two deserve to
be mentioned. The first point concerns an evaluation
of the equivalence between the original and each of
the back-translations with regard to the referential
(denotative) meaning of the constituent words/terms,
i.e. the ideas or subjects in the world to which one or
several words refer. If the referential meaning of a word
in the original and its respective translation are the
same, it is presumed that a literal correspondence exists
between them. The second point concerns the general
(connotative) meaning of each item of the instrument,
contrasting the original with what was picked up in
the translation to the target language. This correspon-
dence transcends the literalness of the words and also
encompasses more subtle aspects, such as the impact
that a term has within the cultural context of the target
population. This assessment is necessary because the
literal correspondence of a term does not imply that
the same emotional or affective reaction is evoked in
different cultures. It is absolutely necessary to fine-tune
the instrument to achieve correspondence of perception
and impact among respondents. This matter is parti-
cularly relevant in instruments created to empirically
pick up concepts that are culturally constructed, since
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a word or statement used with a given intention in its
original context may not produce the same effect in the
target population for the new version. Substitution of
another term may enable full recovery of the desired
equivalence. At this point, it is useful to return to the
target population so that the subtleties brought out by
the various translation proposals can be managed and
debated. This fourth step can be achieved, for example,
by going back to the focus groups.'*3?

The fifth step of the semantic evaluation involves the
same group of specialists that took part in the concep-
tual and item equivalence evaluation stage and seeks
to identify and address the problems from each of the
previous activities. If possible, the team should be
complemented by at least one of the translators involved
previously, and preferably the one who was in charge
of the formal comparison between the back-translations
and the original instruments described above. With the-
se obstacles overcome, a synthesis of the translations is
proposed, which may incorporate items that arose from
one of the translations produced or may select certain
items that have been modified so as to meet the above
criteria better.

The sixth and last step of the semantic equivalence eva-
luation stage involves a pretest. The compiled version
of the instrument is applied to groups of individuals
from the target population for a thorough evaluation of
its acceptability, understanding and emotional impact.
One technique to be used in the pretest is to ask the
respondents to paraphrase each item, while the inter-
viewer makes a note regarding whether the respondents
understood the item referred to or not. A “series” of n
interviews (e.g. 30 to 40) is conducted until a preestabli-
shed percentage adjustment (understanding) is achieved
for all of the items (e.g. > 90%). These interim evalu-
ations can be conducted by the research team itself or,
even better, by a group of experts brought together for
this purpose. From the evidence found in this pretest,
the final semantic adjustments to the compiled version
are made, so that it can then be tested.

Operational equivalence

Operational equivalence refers to comparison between
the characteristics of using an instrument in the target
and source populations, such that there is efficacy even
if the modus operandi is not the same. It is important
to scrutinize the possible influences of certain cha-
racteristics of the instruments, such as the layout and
format of the questions/instructions (e.g. on printed
paper or in electronic format); the application setting
(e.g. within a hospital or at home); and the way it is
applied (e.g. face-to-face interviews or self-applied).
The specification equivalence of the “outcome space”,%
i.e. the scalability of each item, should also be taken
into account. Therefore, it is important to note how the
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item is categorized and the possible repercussions from
choosing particular modifications. For example, one
perfectly appropriate modification in situations where
an instrument is applied with others in a multidimen-
sional questionnaire, but in which the time envisaged
for its application has to be short, would be to transform
items that were originally proposed as five levels (Li-
kert®? scale) into dichotomized items (0/1).

Operational changes often result from the circums-
tances in which the instrument should or can be used,
and are not of the researcher’s choosing. Thus, from
an action perspective, evaluations of operational equi-
valence between application situations found when
conceiving the instrument in the source-culture and
those predominating in the target culture require an
initial, eminently qualitative evaluation regarding the
possibilities of success. The-groups of experts that were
brought into previous stages can also be consulted in
these discussions.

Once a consensus regarding the viability and adequacy
of one or more action strategies has been established,
these strategies are incorporated into the study that will
underlie the psychometric analyses to be implemented
in the measurement equivalence stage. In this respect,
it is the “hard” evidence explored in the psychometric
analysis and the possible discrepancies between com-
peting operational proposals that will either corroborate
or refute the adaptation premises initially proposed
by the specialists. Clearly, evidence of psychometric
equivalence between the original and the version un-
der scrutiny also positively attests to the operational
adequacy of the instrument and, by extension, affirms
its operational equivalence.

Measurement equivalence

As previously mentioned, measurement equivalence is
based on investigation of the psychometric properties
of the translated instrument. At first glance, nothing
differentiates the execution of a psychometric study
from any classic epidemiological study, since both
require the same rigor in their processes.**° In parti-
cular, it is of great interest to identify the domain of the
population picked up in the study, thereby catching a
glimpse of the extent to which the findings may apply
to the population among which the instrument will
actually be used.

Once the field stage has been planned and implemen-
ted, data analysis is the next stage. In the same way
as could be proposed in evaluating the development
of a new instrument, three psychometric focuses can
also be suggested: evaluation of the dimensional
structure, including adaptation of the component
items; evaluation of information reliability, through a
process using the scales under test; and evaluation of
the validity of these scales in their diverse nuances.*

The perspective of the present article nonetheless
differs a little from what is vested in the process of
creating an instrument. Bearing in mind that if it is
really sought to establish (measurement) equivalence,
the central focus is not so much on the magnitude of
the psychometric estimates as such, but on systematic
comparison between these and what was obtained in
previous studies in their original language/culture. For
example, by considering some aspect of reliability as
a pointer towards the adequacy of the measurement
equivalence, it is less important to consider the ab-
solute values of an interclass correlation coefficient™
than whether this comes close to what was found in the
studies on which the original instrument was based. As
indicated at the beginning of the text, a relatively high
value would obviously be expected, since choosing
a particular instrument for adaptation presupposes a
positive psychometric history.

As shown in the Table, the first task is to explore the
dimensional structure of the instrument and the ade-
quacy of the component items. Multivariate methods
are at the heart of the process. The dimension pattern
uncovered in previous studies can be initially accessed
through exploratory factor analysis (EFA),!%20.30:34:48:55.58
even though in a certain way a structure has already
been previously postulated in terms of dimensionality
and component items. Bearing in mind that the term
“exploratory” describes the technique itself more than
a substantive perspective in this case, the EFA is a good
start for ensuring that confirmatory factor analysis
(CFA)?1343¢58 can subsequently be implemented on a
firm basis. An EFA followed by a CFA not only helps in
effectively exploring whether the conjectured multidi-
mensional structure exists, but also allows exploration
of item behavior vis-a-vis the foreseen scales.

In cases of scales formed by dichotomous and ordinal
items, the psychometric properties of these items and
the scales that they form are better accommodated in
item response theory (IRT) models.!%15:18.25.37.57.62.63.65
These are a nonlinear form of CFA, from the perspective
of generalized latent variable models.*® In addition to
the usual focus on item loadings, some other key ques-
tions should also be taken into account in each of the
dimensional scales constituting the instrument. It is of
interest to ratify the presence of combined scalability
of the items and the discriminatory capacity of each
item. The absolute and relative positioning along the
continuum of the latent variable (factor/dimension)
that the scale of the instrument aspires to pick up re-
quires scrutiny to identify the presence (undesirable)
or absence (desirable) of information gaps along the
spectrum. Likewise, evaluating the level of information
provided by the set of items across the scale range and
the precision of the information along the continuum of
the latent variable are also matters to be compare with
the original instrument.



A simpler alternative when the items are dichotomous
or ordinal is to use, respectively, tetrachoric and
polychoric correlation matrices. These are obtained by
transforming Gaussian matrices before factor analysis,
which could be either exploratory (EFA) or confir-
matory (CFA).""* The inadvertent use of Gaussian
correlation matrices in these situations tends to result
in model misspecification, which could lead to spurious
results®** and a false judgment regarding the absence
or presence of equivalence.

The second psychometric focus involves formal
evaluations of the reliability of the scales (internal
consistency, stability and intra or inter-observer repro-
ducibility'333414262) The objective is to evaluate to what
extent the scores of an instrument (i.e. of the component
scales) are free from random error.* This serves not only
to provide robustness regarding the quality of the study
relating to the CCA process, but also as a further stage
in the adaptation process. Over the long term, a series of
studies using the instrument and consistently revealing
good measurement (information) reliability, ends up also
attesting to the inherent quality of the instrument.

Even if it were possible to sanction the dimensional
structure, adequacy of the items (via IRT, for example)
and reliability of the process using the adapted instru-
ment, there would be no effective guarantee that the
CCA had been successful without explicit evaluation of
validity-related matters. In this respect, the perspective
provided by Streiner & Norman® should be emphasi-
zed. In this, the validity of an instrument is ultimately
established through determining the adequacy of the
theory that supports it.

Various strategies have been used. Construct validity
studies are frequently used when there is no reference
instrument (gold standard) for contrast. The rela-
tionships between the dimensions supposedly picked up
by the different scales of the instrument are evaluated,
as are the relationships with other concepts, attributes
and characteristics connected with the general theory
within which the construct under scrutiny is situated.
Finding associations that were predicted or fine-tuned
using previous evidence corroborates and reinforces
the validity of the instrument and, with regard to the
present article, the adequacy of the CCA process. The
opposite may also be important if it is found that there
is no relationship between the theoretical concepts
manifested by the adapted scales and others that are
recognizably outside the scope of the general theory
involving the phenomenon of interest.

While not necessarily ruling out an investigation of
construct validity when a reference instrument, exami-
nation or test is available to contrast with the instrument
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under scrutiny, it is also appropriate in such cases to
evaluate the criterion validity (concurrent or predictive).
From the principal viewpoint of the CCA for an instru-
ment, evaluations of the ability of instrument scales to
discriminate may be extremely enlightening. Knowing
that an instrument applied in epidemiological studies
not only picks up the continuum of an underlying la-
tent variable, but also is substantially “linked” to what
a reference examination or instrument would find, is
clearly beneficial and attractive.

While the primary focus remains on measurement equi-
valence, problems and discrepancies that transcend the
CCA may still show up in the process, thereby leading
to discussions regarding a broader plan for instrument
quality per se. Discerning these two issues is not always
possible. For example, in the CCA for the Conflict
Tactics Scales: Parent-Child,” the item regarding the
act of “slapping/punching the child on the face, head,
or ears” was found to be much more related to acts of
physical violence than to corporal punishment, although
the latter was the dimension within which the authors
of the instrument placed the item.®®®! It remains to be
determined whether the measurement equivalence was
effectively compromised because of this discrepancy
in the connotative meaning between the two cultures,
or whether the inadequacy was in the instrument origi-
nally proposed. In this latter case, the item in question
would pertain to the dimension of physical violence,
independent of the culture in question.

On finding inconsistencies, various possibilities from
different perspectives should be considered. First, the
quality of the adaptation should be questioned and faults
in one or more stages of the process should be sought.
Nonetheless, it is necessary to bear in mind some details
in the interpretation. Focusing on reliability, for exam-
ple, lower estimates than those found in the original
do not necessarily indicate problems. Reliability is a
circumstantial indicator that reflects both the quality of
the measurement (presence or absence of measurement
error) and the variability of an event in the population
base studied.’® Issues relating to study domains as
objects of comparison should also be debated. Specific
population differences among studies, such as the res-
pondents’ level of schooling, gender, and age range may
interfere in the performance of an instrument. Psycho-
metric discrepancies do not necessarily mean that there
is an important failure in the adaptation process as such,
and the results warrant case-by-case debate.

FINAL CONSIDERATIONS

In closing their text on the pillars that sustain the validi-
ty of epidemiological studies, Reichenheim & Moraes®

* Uebersax JS. The tetrachoric and polychoric correlation coefficients [monograph on internet]. [S.1.]; 2006. Available at: http://ourworld.

compuserve.com/homepages/jsuebersax/tetra.htm.
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suggested that many of the potential methodological
obstacles that dominate such studies go completely
beyond the idea of “objective truth.” The authors the-
refore proposed the notion of “constructed truth” as a
basis on which to affirm knowledge. They pointed out
how the “construction” of knowledge becomes evident
when the extent to which the specification validity of
a statistical model needs a theoretical framework for
its implementation is perceived. In turn, this theore-
tical model tends to grow and gradually consolidate
over the course of an iterative process of theory and
experimentation. Rigor in methods is at the core of
this argument when planning and carrying out an epi-
demiological study.

Likewise, it is perhaps not an overstatement to suggest
that the quality of information is the central tie between
theory and empirical, and that for this reason the rigor
adopted in measurement processes should occupy a
privileged position in epidemiological investigative
practices. And this is not only a matter of being careful
with data collection, even though this stage concludes
all the preparation. Attentive examination of the ins-
trument is equally prudent, while always keeping the
perspective that there should be investment in formal
adaptations of instruments drawn up in other contexts.
As previously mentioned, this question becomes es-
sential if there is an interest in comparing results from
epidemiological research conducted in different settings
and cultures.
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