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Abstract: Cross-cultural validation of self-reported measurement instruments for research is a long and complex process, which
involves specific risks of bias that could affect the research process and results. Furthermore, it requires researchers to have a wide
range of technical knowledge about the translation, adaptation and pre-test aspects, their purposes and options, about the different
psychometric properties, and the required evidence for their assessment and knowledge about the quantitative data processing and
analysis using statistical software. This article aimed: 1) identify all guidelines and recommendations for translation, cross-cultural
adaptation, and validation within the healthcare sciences; 2) describe the methodological approaches established in these guidelines for
conducting translation, adaptation, and cross-cultural validation; and 3) provide a practical guideline featuring various methodological
options for novice researchers involved in translating, adapting, and validating measurement instruments. Forty-two guidelines on
translation, adaptation, or cross-cultural validation of measurement instruments were obtained from “CINAHL with Full Text” (via
EBSCO) and “MEDLINE with Full Text”. A content analysis was conducted to identify the similarities and differences in the
methodological approaches recommended. Bases on these similarities and differences, we proposed an eight-step guideline that
includes: a) forward translation; 2) synthesis of translations; 3) back translation; 4) harmonization; 5) pre-testing; 6) field testing; 7)
psychometric validation, and 8) analysis of psychometric properties. It is a practical guideline because it provides extensive and
comprehensive information on the methodological approaches available to researchers. This is the first methodological literature
review carried out in the healthcare sciences regarding the methodological approaches recommended by existing guidelines.
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Introduction

Healthcare research requires the use of cross-culturally validated instruments to measure implementation of healthcare
interventions and their outcomes through quantitative comparisons over time and across organizations.'* The use of data
obtained through culturally adapted evaluation instruments allows researchers, policymakers, managers and, health profes-
sionals to gain a more analytical view of the phenomena under study and to develop internationally accepted and recognized
theories on the provision of patient care, based on the comparison of local data with broader data.” This approach also
facilitates the identification of factors contributing to the effectiveness of healthcare intervention programs,® or other forms of

Outcomes Research. This type of quantitative research, focused on the quality of healthcare provision, requires valid and
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reliable measuring instruments,” obtained through cross-cultural validation studies. These studies aim to confirm the capacity
of measurement instruments developed in one culture to produce meaningful results when applied in another culture.®
Measurement instruments can include questionnaires, tests, rating scales and self-reports,” the latter being also known as
Patient-Reported Outcomes Measures (PROMs)."°

In recent years we have conducted several cross-cultural validation studies of different measuring instruments,'' ™"
which constitute a significant contribution to the development of experimental designs in the field of nursing and health
services research. Several studies across different scientific areas are characterized by the use of specific terminology and
by seeking to archive various equivalences across cultures. Additionally, cross-cultural validation studies involve a long
and complex process that require researchers to have a wide-ranging technical knowledge of the translation, back
translation, adaptation, and pre-test aspects, their purposes and options, the different psychometric properties, and the
required evidence for their assessment and knowledge about quantitative data processing and analysis using statistical
software. Furthermore, these studies involve specific risks of bias, which may affect the research process and results. To
address these challenges, novice researchers must be well-informed about the most suitable methodological approaches.

Concepts and Specifics Terms
The adaptation and testing of measurement instruments across different international contexts over time, not only enhances
their reliability and validity,”® but also facilitates comparisons between cultures and the identification of relevant factors for
developing effective interventions.® Cross-cultural adaptation is not limited to the translation of measurement instruments. It
encompasses the adaptation and validation of these instruments in the cultural context in which they are intended to be used.?'
Some specific terms are used in the process of cross-cultural adaptation. For example, the “target version” of a given
measurement instrument is the version to be created through the process of cultural adaptation and the “target language”
consists of the language into which the adaptation is intended. The “original version” is the version of the instrument that
researchers intend to adapt and the “source language” is the language of the “original version”. Bilingual translators in the
process of cross-cultural adaptation are individuals who have a full command of both the “target language” and the “original
language”.*? Translation involves converting a document from the “source language” to the “target language”, considering the
target audience, target culture, and the skopos (brief or communicative purpose).” In the case of translating health instru-
ments, this encompasses factors such as accuracy, fluency, and conceptual equivalence, but also, as argued by Montalt &
Davies,?* the ethical priority of “cultural relevance”, while cross-cultural adaptation comprises the identification of differences
between the “source culture” and the “target culture” to maintain the equivalence of concepts. Finally, cross-cultural validation
aims to ensure that the “target instrument” works as intended and has the same properties as the “original instrument”.?
Within cross-cultural validation we can distinguish the psychometric validation performed after the field testing from the
validation performed during pre-testing, which aims to validate the adapted version before its exploratory use.

Types of Equivalence

The purpose of cross-cultural adaptation consists of obtaining a measurement instrument in the “target language” that is
conceptually equivalent to the original. Before researchers opt for a particular methodological approach for the transla-
tion, adaptation, and cross-cultural validation of measurement instruments, it is necessary to understand the different
types of equivalence that can be achieved between the “target version” and the “original version”.

The equivalence can be specified in different categories varying according to the authors. Herdman et al*® proposed a set of
five categories: 1) conceptual equivalence; 2) item equivalence; 3) semantic equivalence; 4) operational equivalence and
5) equivalence of measurement. Conceptual equivalence verifies which domains and their inter-relations are important in the
“target culture” for the concept of interest evaluated by the instrument. Item equivalence critically examines the items covered by
the concept domains, while semantic equivalence ensures that translations of items semantically match the items in the “original
version”. Operational equivalence seeks to guarantee that the measurement methods used are appropriate in the “target culture”
and measurement equivalence corresponds to the verification of the process result with reference to instrument’s behavior related
to its psychometric properties. Each one of these categories is important for judging the overall equivalence of the measurement
instruments, ie their functional equivalence.?® Pefia,”’ described another equivalence categories, namely: 1) functional equiva-
lence; 2) cultural equivalence; 3) metric equivalence and 4) linguistic equivalence. The latter corresponds to the semantic
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equivalence of Herdman et al.?® Functional equivalence assesses whether the instrument has the same behavior in both cultures.
Cultural equivalence specifies how participants will answer to a given item covered by the same cultural meaning.®® Finally,
metric equivalence concerns the difficulty of a given item being expressed in two different languages.*’ According to Pefia,”’ the
equivalences to be obtained in the cultural adaptation of measurement instruments depend on the objectives of the studies. To
establish which equivalences obtain, researchers may choose one of these two categorizations. Understanding the different
categories of equivalence enables researchers to design a methodological approach for cross-cultural adaptation procedures
tailored to the types of equivalence sought. If researchers adopt a standardized methodological approach proposed by an author, it
also allows them to supplement the process with other procedures better suited to the characteristics of their measurement
instrument and target population. This is done with the purpose of achieving or strengthening a particular type of equivalence in
the instrument.

Typologies of Biases
Another element that researchers need to understand before beginning the translation, adaptation and cross-cultural
validation of measurement instruments is the risk of bias. Cultural biases pose the primary threat of this process.
A measurement instrument is considered biased if two or more cultural versions are inadvertently affected by an undesirable
source of variance, resulting from: 1) differences in concepts between the “source culture” and the “target culture”; 2)
difference between the items used to represent the constructs in the instruments and 3) the method or form of administration
used.®® Cultural biases are categorized into method bias, content bias, and construct bias based on their etiology.’!
A challenge in cross-cultural adaptation of measurement instruments is managing different response styles across cultures,
namely acquiescence, ceiling and floor effects, and the tendency toward neutral responses.> These differences in response
styles may be a source of method bias,** and may be more expressive in certain cultures than others and related to the need
to protect the identity and privacy,>* because of the presence of low levels of participants’ motivation and the valuing of
social norms of politeness.®> Content bias can be introduced by items whose content is unfamiliar to the “target culture”,’!
while construct bias occurs when there is only partial equivalence in the construct being measured between the cultures.*®
To mitigate these cultural biases during cross-cultural adaptation, researchers can employ several strategies. One
strategy is to pre-test the instrument with a sample of participants from the “target culture”. Another strategy comprises
conducting interviews with participants after the pre-test to assess their attributes and functioning.’® Despite there is no
robust evidence to prevent method bias, researchers may recourse to a) forced-choice response formats without middle
neutral points and b) use Likert scales with an extended number of response options.***”*® For instance, using 5 to 7
point response formats is deemed suitable for measuring attitudes.** To save time and resources, it is important that
researchers identify the risk of any of these biases as early as possible, preferably before conducting pre-tests.

Methodological Approaches
The translation, adaptation and validation of instruments requires methodological guidelines developed and proposed by
experienced researchers.*® Despite this, several validation studies do not mention whether they adopted an internationally
accepted guideline for their work.*' Some authors have highlighted a lack of detailed information on the fundamentals of
methodological approaches and the options available to researchers.*? Literature reviews have also reported a lack of
consensus on the methodological approaches to be followed in the process of translation, adaptation and cross-cultural
validation.”>*~** Cha et al® attributed this lack of consensus not only to the specificity of research questions but also to
the research environment, namely the accessibility and availability of bilingual translators. Farina et al*> have recently
shown that rigorous and pragmatic cross-cultural adaptation can be achieved with limited resources. Faced with a lack of
consensus, Epstein et al*> recommended choosing methods that best suit the context in which the evaluation instrument
will be used. Furukawa et al*® noted that this choice depends on research objectives, the availability of translators,
budget, and time constraints. Additionally, Helmich et al*’ advocated that in order to produce results that truly reflect the
context, the choice of methods must align with the epistemological position of the researchers.

Despite the lack of consensus, guidelines share some common elements. In a literature review carried out by
Acquadro et al,** it was found that in order to cross-culturally adapt the PROMs, the guidelines have in common a multi-
step and centralized process, at least one translation and some kind of pre-test. Regarding the questionnaires in general,
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Epstein et al*> observed that most guidelines recommend an Expert Committee, Focus Groups, and back translation of
the instrument.
Guidelines should cover not only translation and cross-cultural adaptation but also psychometric validation. Some reviews

48-50 and

have reported a lack of knowledge about the psychometric properties of adapted measurement instruments,
incomplete information on all the psychometric validation domains.”® For example, Danielsen et al>? found that the
psychometric properties of adapted versions validated with different tests, recommended the inclusion of a quantitative
validation phase that includes one or more tests focused on content validity, criterion validity, reliability and construct validity.
Additionally, in a scoping review of Gygarden et al>> on measurement instruments for parental stress during the postpartum
period, it was reported that none of the 15 instruments contained information on measurement error, responsiveness, and
interpretability. Echevarria-Guanilo et al>* argue that researchers should have a comprehensive knowledge of psychometric
properties to tailor the research design to the most appropriate psychometric properties of the instrument of interest.

Regarding methodological approaches, Machado et al**

identified the most widely used cross-cultural adaptation methods
in nursing, and found studies where researchers added methodological approaches to the method they followed and studies
where researchers did not comply with all the established methodological steps. Cruchinho et al®® in a study that evaluated the
methodological approaches used in the process of translation and cross-cultural adaptation of the Bedside Handover Attitudes
and Behaviours (BHAB) questionnaire®® reported the suplemental use of Dual-Focus to increase conceptual equivalence
between the “source version” and the “target version”. A methodological approach is defined as the way in which
a phenomenon is studied systematically, shaped by the researchers’ ontological and epistemological frameworks.’” Applied
to cross-cultural validation studies, it can be defined as a way of studying the equivalences intended to be achieved through the
translation, adaptation, and validation of measurement instruments.

In the cross-cultural adaptation of instruments, different methodological approaches can be used for translation, such as: 1)
one-away translation; 2) Dual-Panel approach, and 3) forward and back translation.”® The one-away translation is the fastest
and cheapest method, since it only includes bilingual individuals who translate the instrument into the “target language”.”® The
forward and back translation is the most recommended method in translation guidelines.”"°*™%* It requires at least two
independent translators: one translates the instrument into the “target language”, and the other translates this version back into
the “source language”.>® The Dual-Panel approach is a kind of Committee Approach involving a consensus translation by
a panel of native bilinguals for the “target language”, along with a member of the research team adapting the measurement
instrument. This consensus version is then reviewed by a second panel of monolingual target population members.®* It can
also include a third panel to translate the translated version back into the “source language™.”® Lee et al°* found that both the
forward-backward and Dual-Panel methods enable the production of semantically equivalent translations and highlight that
translation alone cannot eliminate cultural discrepancies.

Papadakis et al’s®® study comparing translations by translators with different characteristics, emphasized the importance of
translators preferably being bicultural and having some content knowledge of the instruments, ideally selected from the target
population. In-depth knowledge of everyday contexts (beliefs, values, habits, symbols, expressions) enables culture be
reduced to a set of core variables for a given construct and facilitates cross-cultural research.®® Members of the target
population could be patients with literacy skills to enhance cross-cultural adaptation.®” In addition, Papadakis et al®> concluded
that Principal Component Analysis of the measurement instruments is a methodology that can be used to compare translations
carried out by translators with different profiles.

Methodological translation approaches can be symmetrical or asymmetrical. Symmetrical translations aim to
make the instrument culturally relevant to the target population, while asymmetrical translations correspond to literal
translations and maintain an one-to-one word correspondence.’® In a study that found some confusion among
translators about which approach to take when performing back translations, whether more asymmetrical and literal

or more symmetrical and understandable in the “target culture”, Bundgaard e Brogger,®®

stated that guidelines
provide specific instructions on the translation process and strategy. This was to ensure clarity of item meaning and
minimize threats to construct validity. In order to facilitate the negotiations of committees of translators in relation
to the nuances of items and consequently minimize threats to construct validity, other authors have suggested

providing a description of intentions for each of the items.®
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Cha et al® argues that the Committee Approach contributes to acceptable internal consistency coefficients.
Concurrently, Epstein et al’® found that carrying out a multidisciplinary expert committee contributes to obtaining
rigorous items in the adaptation of a multidimensional instrument.”® Other authors have reinforced the relevance of
different types of Committee Approach. For instance, Teig et al’' reported that using the Delphi method in an Expert
Committee with the criteria of anonymity, controlled feedback and statistical responses, provides a more accurate
measure of the degree of consensus of all the elements than if a meeting had been held without any formal voting
system.”! Tsai-T-1"* described a process of cross-cultural adaptation that involved a panel of experts to determine the
17 stated

the importance of using a Focus Group series to promote the evaluation of translated items by a panel of experts.”

content validity of the original instrument before translating it into the target language. Also, Jayawickreme et a

Montenegro et al’* highlighted the importance of using Dual-Focus as a decentering strategy in the context of the
Committee Approach. After forward-backward translation, items or parts of items that are not appropriate for the “target
culture” may be identified. In these situations, decentering and Dual Focus can be used.”> Decentering is a translation
procedure that does not require a literal translation, which is used to achieve idiomatic, grammatical-syntactical, experiential
and conceptual equivalence between the two cultures.® Dual-Focus involves replacing items or parts of items with more
appropriate ones in the “target language” in order to mitigate the difficulty of adapting certain content from the “source
culture”.? It allows us to scrutinize what each of the items in the “original version” of the instrument seeks to assess in the
light of the operational definition of the construct we want to measure, and thus, ensure that we are concerned with content

validity.” Several studies have reported the substitution of words and items as a result of using Dual-Focus.””*?

The specific relevance of different methodological approaches has been justified in scientific literature. Toma et al®*
highlighted the effect of combining the back translations with Cognitive Testing (also called Cognitive Interviewing and
Cognitive Debriefing) in modifying five items of an instrument with each of these approaches.** Comparing the results of the
Cognitive Debriefing with the original instrument is essential to ensure cultural relevance, since it can reveal problems with
wording, phrasing and resonance with individual’s world views.*> Hasani et al*® recommended the inclusion of Cognitive
Debriefing in the research design together with the Expert Committee approach to ensure the validity and reliability of the
measurement model.*® However, in an integrative literature review which analyzed how back translators were described in
105 empirical studies, Bundgaard e Bregger®’ found limited information on translators” qualifications in empirical studies.

Back translation is the methodological approach whose importance has been justified in various ways. It was first
advocated to limit the substitution of item content for cultural reasons.*® Subsequently, other researchers defended its use
not as a method of equivalence, but rather as a way of checking the content of the items and the purpose of the instrument.*
More recently, the use of back translation has been argued as a documentation tool to show “what the translation says” and thus
support researchers’ decision-making when adapting the instrument.”® Epstein et al’® concluded that back translation has little
effect on the content and psychometric properties of a multidimensional instrument. Despite this, the same authors warned that
back translation is an essential methodological approach for the authors of measurement instruments when they are not
proficient in the “target language”.”**

Previously published guidelines and recommendations present a set of methodological approaches in a prescriptive
way,” 00029192 that does not promote the researcher’s decision-making on the best options for the characteristics of their
validation studies. To facilitate the decision-making process several authors have been proposed glossaries,”® decision trees,”*

95-98 52,99

and checklists, which enable researchers to avoid gaps in the process that affect the quality of the final instrument, and

promote the active role of researchers in conducting the processes. The scarcity studies comparing methodological approaches

d,>** meaning the processes of translation, adaptation and cross-cultural

prevents the recommendation of a specific metho
validation dependent on skills, knowledge and time,'” something that young researchers may not always have. Pefia®” and
Arafat'®! recommended developing guidelines to support researchers’ decisions throughout the process. Similary, Cruchinho

et al®> called for comprehensive guidelines on methodological approaches for novice researchers decision-making.
Comprehensive knowledge of methodological approaches is a prerequisite for cross-cultural validation studies of measure-

ment instruments.
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Research Rationale and Aims

The first guidelines produced for the healthcare field emerged from extensive literature reviews, including literature from
the health, psychology, and sociology.?'**!'%? In Brazil, an integrative review of nursing literature revealed an over-
emphasis on evaluating psychometric properties at the expense of exploring methodological approaches for translation
and cross-cultural adaptation.*' To date, no study has identified the differences and similarities between existing
guidelines in healthcare to support young researchers in the development of validation studies. Based on this, we
formulated the following review question: - What similarities and differences exist in the methodological approaches
recommended by existing guidelines on the process of translation, adaptation, and cross-cultural validation of measure-
ment instruments in healthcare sciences? Therefore, this study aims to: 1) identify all guidelines and recommendations
for translation, cross-cultural adaptation, and validation within the healthcare sciences; 2) describe the methodological
approaches established in these guidelines, and 3) provide a practical guideline featuring various methodological options
for novice researchers involved in translating, adapting, and validating measurement instruments. If you are planning to
translate or adapt an measurement instrument, this article will assist you in critically choosing a methodological approach
to obtain a valid, reliable, and unbiased instrument.

Materials and Methods

|dentification of Existing Guidelines

A methodological review was undertaken for this study. Methodological review is a type of literature review focused on
summarizing the state-of-the-art in methodological practices within a particular domain.'® In this methodological
review, the focus was on the methodological approaches used for the translation, adaptation, and cross-cultural validation
of measurement instruments recommended by guidelines in the field of healthcare sciences. For this methodological
review, we used a three-stage search strategy.'® The initial search was limited to the “CINAHL with Full Text” (via
EBSCO) and “MEDLINE with Full Text” databases and included an analysis of the text words in the titles, abstracts and
indexed terms used to describe the manuscripts in each of these databases. The second search involved the Boolean
expression ((MM “Instrument Adaptation”) OR “cross-cultural translation” OR “cross-cultural validation”) AND
(“recommendations” OR “best practice”)) in the “CINAHL with Full Text” (via EBSCO), and “cross-cultural
adaptation”[Title] =~ OR  “cross-cultural translation”[Title] OR  “cross-cultural  validation”[Title]) = AND
(“recommendation*”[Title/abstract] OR “best practice*”’[ Title/abstract] OR “methodological approach*”’[Title/abstract]))
in the “MEDLINE with Full Text”. Finally, we reviewed the reference lists of the manuscripts obtained to identify any
guideline(s) that were not retrieved in the initial literature search in the databases. We used this search strategy because it
allowed us to identify additional guidelines. The database search was carried out between September and October 2023
and it was repeated in February 2024 to capture any guidelines that had been subsequently published. To select the
articles, our criteria were based on the concept that a guideline summarizes evidence and expert opinions, considering
existing resources and the feasibility of procedures.'® The inclusion criteria for selecting the manuscripts were: 1)
a scientific article focused on the process of translation, adaptation, or cross-cultural validation of measurement
instruments; 2) describing a guideline to be followed in one of these processes; 3) written in English, Spanish, or
Portuguese; and 4) published in a scientific journal in the field of healthcare sciences. To define the areas of healthcare,
we used the Classification of Health Care Providers (ICHA-HP) framework,'*® which describes the actors who provide
health care (eg general and specialized physicians, nurses and midwives, physiotherapists and physical therapists,
occupational and speech therapists, audiologists, dental hygienists, mental health specialists, etc.). The exclusion criteria
for manuscripts were: 1) editorial articles, literature reviews, thesis, dissertations, or book chapters, or scientific articles
not focused on the process of translation, adaptation or cross-cultural validation of measurement instruments; 2) articles
that do not describe any guidelines to be followed in one of these processes; 3) guidelines that have already been
included for eligibility; 4) articles written in a language other than those specified; and 5) articles published in a field
other than healthcare sciences (eg economics and management, education science and sociology). Figure 1 shows the

results of the search and the selection of studies.
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Figure | PRISMA Flow Chart of literature review. Adapted from Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021:n71. Creative Commons.'®”

Content Analysis of Existing Guidelines

A content analysis was conducted,'®® which included a total of 42 guidelines retrieved from the literature search. Based on
this, we established two objectives: 1) to provide an overview of the range of methodological approaches included in the
guidelines and 2) to identify the similarities and differences that exist in terms of the methodological approaches recom-
mended. In a first step, all relevant excerpts from the guidelines focusing on methodological approaches were paraphrased,
summarized, and structured. Based on these excerpts, paraphrases were formed, and categories were inductively generated.
Subsequently, the categories generated were reviewed and grouped by similarities and differences into broader thematic
categories. Finally, the paraphrases and categories derived from the guidelines were described narratively.

Proposal for a Practical Guideline
The development of guidelines is a multidisciplinary process that should include all relevant areas of expertise and
perspectives.'” Based on the synthesis of the methodological approaches from existing guidelines, we have drawn up
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a practical guideline based from an universalist perspective,”® enriched by contributions from experts in the fields of
nursing management, statistics, and linguistics with experience in the translation and cross-cultural adaptation of health
measurement instruments and in the supervision of novice researchers. Our recommendations are grounded in the
common elements identified among the guidelines retrieved from the methodological review, and are supplemented by

our own professional expertise.

Results

We reviewed 42 guidelines on the processes of translation, adaptation, and cross-cultural validation of measurement
instruments. The guidelines included were published between 1993-2021, and most were published during the first two
decades of the 21 century (Figure 2). The main countries of publication were UK (7), Netherlands (7), USA (4), Canada (4),
Spain (4), and Brazil (2) (Figure 3). The findings will be presented using the four thematic categories developed because of the
analysis: general information, cross cultural translation, cross-cultural adaptation, and cross-cultural validation. Here, in
keeping with the aims of this methodological review, we provide an overview of the similarities and differences of
methodological approaches recommended by the guidelines about each thematic category.

General Information

Some guidelines recommend a preliminary stage before the translation of the instrument called preparation.®®**® This stage

60,92,96

includes obtaining permission to use the instrument, without clarifying whether this permission is given by the authors

of the instrument or by the publisher who holds the copyright to the articles. Other authors suggest that permission should be

requested from the instrument’s publisher,98 the affiliation institution,”® or the authors.®®°>?%119 1n addition, other authors
indicate that permission should be obtained from the owner of the instrument’s intellectual property rights.”'-*-!!!
The initial phase also involves deciding which instrument to adapt cross-culturally. Some guidelines recommend that

this decision should be based on checking that no version of the instrument exists for the target population,®®''?

12 the dimensions of the construct,”® the conceptual equiva-

91,112,113

understanding their context,''? its purpose,”’’**!'? features,

91,98

lence of the construct for the target population, adequacy of

91,98,112

its suitability for the intended clinical context,
psychometric properties, the existence of other cross-culturally adapted versions,''* and feasibility.”® Regarding
feasibility, some authors specify factors such as completion time, cost and duration of the instrument, and the type and
ease of administration."'> Other guidelines recommend only identifying the evidence on the quality of the selected

. 92,116
mstrument.”™

0
1985 1990 1995 2000 2005 2010 2015 2020 2025

Figure 2 Distribution of guidelines by years.
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Figure 3 Distribution of guidelines by countries.

To support the decision on which instrument to adapt, some authors recommend studying the relevance of the construct in

96,116

the target population,” as well as its conceptual framework,''® or meaning, which can be carried out through a literature

26,61,117,118 26,61

review, open interview or Focus Group, or observation of members of the target population.”® Other authors

emphasize the importance of researchers identifying early on the cultural and linguistic differences between the “target
culture” and the “source culture”.”>?!!! To facilitate the translation and adaptation process, some authors propose developing
a definition of the instrument’s constructs.”®!'*''® Some guidelines recommend providing translators with information about

the instrument’s construct,”® that can help translators resolve cultural and linguistic differences between the “source culture”

and the “target culture”,''” eg scientific articles.”’

Also included in the preparation phase is the design of a protocol for the process of cross-cultural adaptation of the selected
instrument.”"**” Some authors recommend researchers decide which method to use: 1) the same language adaptation approach
for instruments adapted in another country or population with the same language; 2) the universal approach for translations
intended for multiple locations simultaneously; or 3) the country-specific approach for different translation versions developed

for each subpopulation.'?® The use of combined methodological approaches and procedures that maximize conceptual

111

equivalence between the translated version and the “original version” is proposed by some authors, = which may vary

according to the particular characteristics of the studies and the resources available to the researchers.'?' This includes setting
up a multiprofessional team comprising translators and experts in the field of the instrument’s construct.”®
Few guidelines specify the leadership role of researchers within the team of translators and experts, for example in

reviewing decisions to reconcile translations and in producing a more literal or more conceptual translation.®*”® Some

special roles can be assumed by researchers, such as qualified moderators of Expert Committees,''® translation

6,98,112,120,123 6,98,112,120
,98,112,120, of 78115 back

coordinators,'*®  or  reviewers proofreading  after forward translation,

92,120,122,123

translation, pre-tests,60 and the final version of the adapted instrument.”® Some authors also advocate

including members of the target population in the team when reviewing the cultural differences of the assessment

124 and its developers,?® in the translation and cross-cultural adaptation process,”**® and the study of the

116

instrument,
instrument’s measurement properties.

Many guidelines recommend documenting the translation process, cross-cultural adaptation, and validation in a report that
describes all methodological approaches and procedures used, and their results, problems identified, proposed

21,60,92,93,96,98,99,112,116,121-123,125-127 along with the names, roles and background of all those involved,'?® the

modifications,
testing process, and the statistical analysis.'*® Some authors recommend creating a template for continuous recording of the

process.”®!''? The information in this template can be used to prove the equivalence between the adapted and original versions
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of the instrument and as supplementary material in the publication of a scientific article reporting on the process of cross-
cultural adaptation of the measurement instrument.'*' McKenna,''* argues that the overall process should be reported.

Cross-Cultural Translation
Forward translation and subsequent back translation is recommended in some

SIRT 21,27,42,60-62,91— 110,116-120,122-127,129,1 . .
guidelines 0-%-2!-27:42:00762.91793.98.110.116-120. 7129130 gome authors propose forward translation without back

90 MAHBZBI31 o1 sygoest back translation as an option.''? The majority, also propose that forward translation

9,42,60-62,80,91-93,98,99,110,112,116-119,122,123,125-127,131 Despite this, some
b

translation,
and back translation be carried out independently.

authors propose the use of collaborative approaches to translation, such as the Committee or Focus Group Approach,'®

118 80,129

the Dual-Panel,''* the use of a Bilingual Committee,  ° translation with teams of two translators, or two to four

translators.”’ Others authors recommend using the one way or expert’s translation by a committee when human or
financial resources do not allow the back translation to be planned.]28

Regarding the number of translators, most guidelines suggest using at least two translators to translate the instrument and

9,21,42,60-62,92,93,98,110,117,122 9,91,123,126

the same number for the back translation, or two translators for each of these approaches.

60,92,98,129,130

Others propose at least two translators for forward translation and at least one for back translation, and others, at

least one different translator for forward translation and back translation.?”''®!2® Other authors recommend three translators

for forward translation and one for back translation.® Some of the guidelines that do not recommend back translation

"% and two translators for the forward translation.''*'*! Other authors recommend multiple

99,116

recommend using one translator,
translations without specifying a minimum number.

Some guidelines recommend that researchers give translators instructions on which translation approach to follow

: 119,125,131
(whether more literal or more cultural),''*'*>1?

60,98

explaining the concepts of the measurement instrument and how to use its
definitions in each of the items, which may involve the prior supply of materials.”’:>® Others only recommend providing
information about the purpose of the instrument, the target population and the aim of the translation if the study involves
professional translators.””> Most authors recommend using native translators,!-26-:00-61:80-91.92.110-112.116,118.119.122,123.126.127
who are bilingual in both the source and target languages.®!-2¢-62:91-93.98.110.ILIT.123.125.128 yher authors suggest that the
translation process should include at least one different professional translator in both forward and back translation

approaches,92’98 96,127

others establish only the inclusion of professional translators in both approaches, and others only for
back translation.”?

In relation to the translators involved in forward translation, various characteristics are described, for example: 1)
familiarity with the construct of the instrument;®>62-929%-111.112116.123.125 9y o 5 health professional familiar with the

OLN219 or with experience in the clinical condition of interest;”® 3)

terminology used in the measurement instrument,
have translation experience;”>''? 4) have previous experience of PROMs,® and 5) be a representative member of the
target population.”®'*® Some authors require having a translator familiar with the instrument’s construct and an

unfamiliar translator,?!:6%110:116.123.128

while others require two translators familiar with the instrument and the
context,&-24291:92:125.126 ¢ 4 a]50, recommended that translators taking part in back translation: 1) not have access to
the “original instrument”,?!:6292:98.110.1237125.127 9y are hoth naive about the construct to be measured,?'-*#9%9%:116:119 p
one of them familiar with the construct area of the instrument and the other familiar with the linguistic and cultural
nuances of the “source language”.®*

Most guidelines establish a synthesis or reconciliation stage after forward translation to identify and resolve discre-
pancies in the translation.?!:00:6293:98.110.119.123.131 15 4 this, some authors recommended using a third translator to

61,62,98,117,131 6098 1 two.%12 To obtain more accurate

reconcile the two versions of the forward translation, Or one reviewer,
translations, researchers, also can provide materials to reconciliation translators.''® Some guidelines stipulate that the
reviewer should reconcile the two translations into a single version together with the translators involved,”' including
elements of the target population.®’ To discuss and reach consensus on the differences found between forward translation
versions, can be used the Committee Approach,®'*® Focus Group,®' or Delphi Panel.”” If a consensus cannot be reached on
some of the discrepancies, one of the developers of the “original instrument” may be involved,”’ or the use of an
independent translator, who decides on the translation alone with input from the developers of the measurement instrument

or another forward translator.”®'** Others recommend using the Delphi Panel to evaluate and resolve discrepancies between
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the constructs with elements not involved in the previous translations but with extensive knowledge of the constructs to be
measured.” As an alternative to using a collaborative approach, some authors propose having the back translated version
reviewed by an independent translator who decides on semantic equivalence by comparison with the “original version” of
the measurement instrument.®'>*'?” Other authors suggest that the forward and back translation versions be synthesized by
the same independent translator.''’

With regard to deciding on the differences found, some authors argue that the meaning of an original term can be modified
during the translation process if only part of the meaning is present in the “target culture” or if the term in the “target culture”
expands the meaning of the term in the “source culture”.'*> Some authors establish criteria based on source and comprehen-

sibility, cultural appropriateness, grammar and terminology to support the reconciliation process decision.'*

Cross-Cultural Adaptation

To adapt instruments cross-culturally, several guidelines include the use of collaborative approaches in the form of Expert

9,21,42,62,92,93,96,98,99,116,117,123 117
’ For some authors,

Committees. the committee of experts aim to ensure only semantic equiva-

lence, while for others additionally aim to ensure idiomatic, experiential equivalence,?' and conceptual equivalence.**> Authors

"% and the authors with a broader purpose call the

60,92

with a narrower purpose call the committee the Bilingual Committee,

procedure carried out by the committee of experts the Harmonization procedure, and the committee, the Review

9,42

Committee,”** or Multiprofessional Committee.>"%%>%117:132 The Jatter includes translators, linguists, methodologists and

psychometricians.”'**'3? It may also include a monolingual element.®*'** Some authors also include members of the target

60,62

population, who are preferably independent of the project team,”® who can be health professionals.”® Other authors promote

holding a meeting with experts from the target population after the Expert Committee.®'''” The developer of the measument
instrument may also participate if he or she is proficient in the “target language” or can be contacted to clarify any issues.*>*!'"”
In the denomination of the committee of experts, some authors have adopted the term “professionals™ instead of “experts”

because they consider that, in relation to PROMs, these individuals are the main expeﬁs.133

21,92,98

Contact with the developers of the “original instruments” is advocated by some authors, especially when

researchers want to eliminate items before psychometric analysis,'*? or when omissions are identified in the measurement
instrument.'*? Regarding the adaptation of items, some authors advocate that items can be adapted to maintain their
meaning when: 1) literal translation into the “target language” is not possible due to the lack of words or 2) the items in
the “source language” include idiomatic expressions.'?' The agreement of the instrument’s developers is required
whenever parts of items need to be replaced,”’ or of complete items.'?! Some authors recommend avoiding the inclusion
of new items and the elimination of parts of items or complete items prior to psychometric validation.'?"'*? Others
consider the possibility of eliminating items, as long as they are items of low cultural relevance.'?® The Decentering or

Dual-Focus techniques are recommended for adapting items.>’

. . . : 9,21,26,27,42 2,92,93,9 9,11
Most guidelines include pre-tests to cross-culturally adapt measurement instruments,®>'-2-27:42-00-62.92.93,96.98,99,110-

H2.114.116-119,1227124.16-130.133 B0 some authors, the pre-test involves conducting cognitive debriefings with members of the

60,116,127

target population, using Focus Group”®''® or a Delphi Panel,**'** to evaluate the interpretation of items in the

harmonized version and to identify wording that may be unclear. Cognitive debriefing interviews consist of: 1) asking
participants to answer the questionnaire;'?® 2) paraphrase the participants’ understanding, item by item, in order to identify the
items that may have translation problems;'?”'?® 3) asking if they would write the items differently, how they selected their

answers, if they identified any words they did not understand and if they considered any expressions unacceptable or

119,127

offensive, and 4) asking about relevant topics that could be included in the questionnaire.'*® There is no consensus on

the number of participants in the group debriefing, which can involve between three and 10 participants,'?’ five to eight

98,123

elements,* at least eight, at least 10 elements,''* or with 10 to 15 participants from the target population.'**'?® Respondents

must be representative of the target population (eg in terms of gender, age, education and diagnosis).®® Other authors recommend

the possibility of this debriefing being video or tape recorded.'** Several guidelines specify a cognitive debriefing with individual

9
1,98,114,119,122,124,126,128 and preferably recorded.93

60,92

face-to-face interviews carried out with members of the target population,’

Also, there is no consensus on individual debriefings either, which can include five to eight respondents, at least seven

patients or seven health professionals representing the target population,'*> a sample of 30 elements,'*’ 30 to 40

21,61,117,123

participants, and 25 to 75 respondents.''” Some guidelines recommend collecting sociodemographic information
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from pre-test participants,''” the recording and transcription of cognitive interviews,''®'3?

133

and others the coding of the interviews
by two independent researchers.

The qualities of the measurement instruments to be tested recommended by the authors are diverse. A clarity pre-test

is included in several guidelines,”6%76:9-110.119.130.133

9,26,61,80,96,110,117,119,130,133

as well as a pre-test of

9,61,117,124 26,62,99,110,116,124,130

comprehensiveness, of acceptability, the relevance of the items,
and the emotional impact of items.®’"''” Some authors recommend assessing comprehensiveness and relevance sepa-
rately, followed by a cognitive interview to assess clarity.'”® Other authors suggest evaluating the coherence and
comprehensiveness of the items, the operational aspects, along with relevance and clarity.''® Others propose evaluating
clarity, comprehensiveness and acceptability.''? In relation to the PROMs, it is proposed to carry out pretests with
patients to assess the relevance, the comprehensiveness, and the comprehensibility and with health professionals to
evaluate only the relevance, and the comprehensiveness.''®'** Some authors include in the pre-test of comprehensive-
ness, evaluating the time needed to complete the instrument,’” by participants or researchers.'** Before administering the
pretests, a critical review of the adapted instrument by members of the target population may also be included.''?

In the pre-tests evaluating clarity, relevance, comprehensiveness, coherence and operational aspects, it is suggested using
a visual analog scale or a Likert-type scale to assess the content validity of the adapted instrument.''® To assess this type of
validity, it is recommended to calculate the Content Validity Index (CV-I) of the measurement instrument and the CV-I of each

62.110.123.124 414 the Kappa Coefficient Agreement.62 Items with unacceptable values are reviewed and reevaluated.®>

item,
Some authors state that in conjunction with the assessment of content validity, also may be carried out a statistical analysis (eg,
Rasch item analysis and Cronbach’s a).'** Keeping the adapted instrument with the same format of items and response options
as the “original instrument” is recommended by some authors.’® Other authors recommend that the research team discuss the
format, instructions, mode of administration and measurement methods used by the “original instrument” with the members of
the target population.®™'!'” After the pre-test, some authors specify the need to decide on the form of dissemination of the

instrument (whether through a paper questionnaire or an electronic questionnaire).®'

Cross-Cultural Validation
Many guidelines do not include psychometric validation as a step in the cross-cultural adaptation

process.’-7:009298119.132.126.129 ytherg only include psychometric validation without covering the translation and cross-

cultural adaptation stages.'"*!'>!3+13¢  Others provide information on the psychometric properties to be

d 6,9,21,61,91,99,110-112,114,118,120,121,123-125,128,130,133,137
9

evaluate and others detail information on statistical procedures and

analysis methods for evaluating certain properties,26-:6%93:10%.116.134.135.138
With regard to statistical procedures and methods, some authors include information on sample requirements for
psychometric validation, namely that the number of participants should be taken into account on the basis of the number

124 or that saturation is more important than sample size.'*® Others

of missing values,''® the power of statistical testing,
specifically propose getting > 100 participants as a very good criterion for assessing internal consistency, measuring error
and reliability, testing hypotheses for construct validity and comparing subgroups.''® Other authors propose a sample size
of 100 and 200 respondents,''? and another at least 200 participants.''" Others indicate a ratio of 10 participants for each
item in the instrument.®> Convenience sampling is recommended for sample selection,'** with characteristics relevant to
the intended use of the instrument.”®'!"

Regarding psychometric properties, we found a wide range of information. Some authors propose evaluating the
reliability,5921:6199:112.116,124.136 26,93,121,127.128.130.138 g
Interclass Correlation Coefficient (ICC),

To assess this property, it is recommended to apply the same adapted instrument to the same respondents at seven and 14

while others specify the evaluation of the Cronbach’s a,

26,93,110,121,130,138 93,110,130,138

or K-index, as an indicator of test-retest reliability.

days.""® To assess internal consistency, several authors recommend using the Exploratory Factor Analysis (EFA) followed
61,62,121,132

by Confirmatory Factor Analysis (CFA), or Exploratory Structural Equation Modeling as an alternative to
confirmatory factor analysis.'*""'** Others also include item-total correlation, inter-item correlation and Differential Item
Functioning (DIF).''%!#*13% The purpose of the DIF assessment is to compare the level of an item between two different
groups of different levels using the same instrument or to identify items that may cause measurement bias.'*® To assess

cross-cultural validity,''®'*” EFA followed by CFA is also recommended.'** Regarding the validity of the instrument, some
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authors refer generically to its evaluation.”''>'*® Others specify the measurement of content validity,?!-%-3:125:134.136.138

21,26,93,99,116,118,121,124,125,128,134,136,138

and construct validity, particularly by analyzing the factor structure of the instrument

(dimensionality).®2%¢1-%%13¢ Criterion validity is another recommended property,®-!''¢-118:134.136.138

26,62,110,121,123,134 61,62,93,110,121

in particular discriminant

26,62,110,121,123,125,134
DoRIEL IS0 and concurrent

validity, predictive  validity, convergent validity,
validity.01:0293:110.121.13% g5 me authors state that two or more instruments can be validated concurrently, especially when
there are known relationships between their constructs.'** Finally, other authors propose the evaluation of measurement
error,0% 10116136138 yoqhonsiveness,?! 20110115 116.124134.138 561 and ceiling effects,'* and hypothesis testing.'*

Based on the psychometric properties, some authors suggest evaluating the quality of the evidence for each measurement
property, namely content validity (with evidence that the instrument’s items are relevant, clear and understandable in relation
to the construct of interest and the population being studied), structural validity (with evidence of the factor analysis or Item
Response Theory (IRT)/Rasch analysis), internal consistency (Cronbach’s a), cross-cultural/measurement invariance with
evidence from DIF or Multigroup Confirmatory Factor Analysis, and the remaining measurement properties (reliability,
measurement error, criterion validity, hypothesis testing for construct validity and responsiveness).''> Based on this evidence,
some authors propose that researchers assess the degree of item and semantic equivalence, operational equivalence, functional
equivalence and conceptual equivalence and measurement equivalence.'*> For example, if factor analysis reveals structural
differences between cultures, it is advisable to assume that the instrument is not equivalent between cultures. In such cases, it is
recommended to resort to qualitative research methods to understand the reasons behind this lack of equivalence.'*® In
addition, some authors recommend comparing the psychometric properties obtained with those reported by the authors of the

“original instrument”,*' and reviewing the adequacy of the psychometric properties with the team,'**

6,91

as well as with experts in
the field of the instrument’s construct and members of the target population.

Discussion

The use of a rigorous methodological approach helps minimizing the occurrence of biases during the process of translation,
adaptation, and cross-cultural validation of measurement instruments. Although there is currently a wealth of guidelines in the
literature, researchers often focus solely on the translation aspects and do not use them as a methodological guide in their
studies.®> Some of this information has been disseminated as standards by some scientific organizations. For example, the
International Test Commission has disseminated, in several languages, standards related to the decision of adapting
a measurement instrument, the translation and adaptation process, the empirical validation process, the scoring and inter-
pretation and the documentation of the procedures used.''! Additionally, in USA, the American Educational Research
Association established a set of standards for assessing validity and reliability that includes characteristics of the design
and development of measurement instruments.'** Several researchers across different fields have published models, guide-
lines, and detailed recommendations for the processes of translation, adaptation and cross-cultural
validation 2!-26:60:62:91.141.192 Thece guidelines vary in terms of prerequisites, the number of stages, the number and profiles
of the translators involved, the configuration of the experts panel and their profiles, the inclusion of reviewers of the
translations, methods of identifying bias, and the number and method of conducting pre-tests. In some scientific areas,
there might even be a preference for using a single methodological approach. However, it is not mandatory to follow all the
guidelines steps and procedures in the instrument validation once the guidelines may not be applicable to all studies’
characteristics.'** Even when researchers choose to follow a specific guideline to develop the process, this does not preclude
the possibility of customizing the methodological approaches prescribed at each stage. Such customization can be justified on
the types of equivalence to be achieved or reinforced and on the biases to be avoided.

Process Documentation

The identification of reasons for the different functioning of an adapted or validated version of a given measurement
instrument can lead researchers to consider the possibility of bias during the process of translation, adaptation and cross-
cultural validation.** To check this possibility, researchers need to ensure that the process is traceable with records in each
stage.”! Those records allow, for example, that researchers verify that the low relevance of a particular item is not associated
with any type of bias and may, as a result, be modified or excluded before the psychometric validation of the measurement
instrument. At each stage, researchers involved in the process of adapting measurement instruments need to provide formal
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written evidence of the probable relevance of the instruments to participants from the “target culture”, as well as of the
operational equivalence of the instrument. The documentation of decisions may be empirical but most will be theoretical in
nature.'** That documentation includes, by instance, information about the different stages of the process and the activities
carried out at each one. It should also include information about the decisions, rationale and reasoning behind those decisions,
as well as the professionals who participated in the different activities.'*> Documentation of partial modification or removal of
items is one of the main problems in the cultural adaptation of measurement instruments and requires adequate justification.'*®
These information must enable other researchers to understand and evaluate the work carried out,'*’ and to replicate the used
procedures both in the same population and in others."'" Transferability is a key concept when a specific measurement
instrument is used in different cultures and contexts. Considerations about the transferability of a measurement instrument are
supported by documentation on the relevance of the construct, the measurement method used, the translation strategies
adopted, and the cultural practices that may influence the results.”® Cruchinho et al>> made available the different versions of
the cross-cultural adaptation process in supplementary material with the publication of the translation and cross-cultural
adaptation process of the BHAB questionnaire.”® After writing your study protocol, be sure to create a documentation model
in which you will record all the steps and all the methodological approaches to be used and their results.

Stages of the Process

Performing the field testing of the measurement instrument separates the translation, adaptation and cross-cultural validation
procedures from the psychometric evaluation procedures which determine the global analysis of its properties. On this basis,
we organized the overall process into eight sequential steps with distinct purposes, which are: 1) forward translation; 2)
forward translation synthesis; 3) back translation; 4) harmonization; 5) pre-testing; 6) field testing; 7) psychometric validation
and 8) analysis of the psychometric properties (Figure 4). Following, we will describe each one of these steps.

Forward Translation

Translation from one language to another is not always straightforward due to the variety of possibilities for translating a word
or expression, and because there may not be an equivalent word in the “target language” to represent a particular term.”’
Consequently, different translators may choose different translations options for the same instrument that do not coincide. To
achieve a clear translation, Brislin, Lonner and Thorndike,'*® produced a set of 12 guidelines. These recommendations
establish the need for the items to: 1) include short, clear and simplified sentences; 2) use the active voice rather than the
passive voice; 3) use nouns repeatedly rather than pronouns; 4) avoid the use of metaphors, regional phrases, idioms or
colloquialisms; 5) not use the conjunctive mode of verb tenses; 6) use additional phrases to ensure understanding of item
content; 7) not use items that include adverbs and prepositions; 8) avoid item content that includes possessive forms of
words; 9) be specific; 10) not use vague descriptors; 11) familiarize the translator with item content, and 12) avoid more than
one verb for item content that suggests different actions. The concern with the clarity of the items makes it possible to
guarantee conceptual equivalence between the target and source versions. For this procedure, most methodological
approaches propose a minimum of two different translators.>'*>?!"14° Regardless of the number of translators, it is crucial
that the translations are performed independently, that translators do not discuss the translation before completing it, and that

their work is not affected by the knowledge that the translation will be subject to back translation. Ozolins,'*°

argues that if
forward translators are aware that a document will be back translated, sometimes they can opt for more literal terms rather than
choosing terms that are culturally appropriate in the “target language.”

Using professional translators working in the language pair in question allows comparisons of the versions of the
measurement instrument in both languages, facilitating the identification of ambiguities and discrepancies, even when there
is semantic equivalence. One of the main requirements is the familiarity with both cultures to be able to recognize situations
and items for which a literal translation may be inadequate. Forward translators should also make suggestions for items in the
culture in which the instrument is to be adapted, even if the item is left with a different meaning from the original.>* For
example, translators can suggest replacing the terms “nursing assistants” and “advanced practice nurses”, respectively, by
“auxiliary staff”, and “specialist nurses”, in the countries where these categories do not exist. In addition to being bicultural,
some methodological approaches recommend only using professional translators.® Others define the inclusion of translators

who are native speakers of the “target language”,''" and have a specific profile, for example, being knowledgeable about the
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Figure 4 Flowchart of the translation, adaptation and cross-cultural validation process.
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construct of the instrument.*"***!'""-'** To minimize the risk of content bias, members of the target population in which the
measurement instrument is intended to be applied, may be involved in the translation.'>! If members of the target population
cannot be involved, members acquainted with the terminology used by the measurement instrument can be chosen.?'**
According to Hedrik,? the translation of measurement instruments does not aim to obtain a precise translation but rather to
obtain an adapted version equivalent to the “original version”. Ideally, there should always be two translators, one without
a specific profile focused on semantic equivalence (preferably, a professional translator), and the other with expertise in the
content area of the instrument’s construct to ensure conceptual equivalence. Translators who are not familiar with the construct
of the instrument, more easily identify ambiguous meanings in the original instruments.?® During the translation of instru-
ments, both translators record their doubts and comments in a form provided by researchers. Before translating, give
instructions to translators about the type of translation intended, whether more literal or more cultural. If necessary, also
provide materials in the “target language” that facilitate understanding of the construct of the measuring instrument.

Forward Translation Synthesis

In most guidelines for translation, adaptation and cross-cultural validation of instruments, independent translation is
articulated with Team-Based Approaches to reach consensus among the involved translators.”’ The method adopted at
this stage to synthesize the two translations into a single version is called the Committee Approach.?*** This approach
consists of a meeting with the translators who participated in the previous step to discuss the translation differences and
reach a consensus on the most appropriate translation for each item.'>* The Committee Approach enables the detection of
language and culture specific idiosyncrasies from the earliest stages of cross-cultural adaptation of measurement

instruments.'>> Some authors?!#%¢2

advocate the Committee Approach to be coordinated by a third translator proficient
in both languages and without a specific profile. This coordinating element can facilitate the discussion and consensus
processes between forward translators. For this purpose, before the meeting takes place, the researchers provide them
with a comparative table with both translations and with the doubts and comments issued by each translator. They also
ask the third translator to make a translation proposal based on the ambiguities and discrepancies detected in each item to
be presented and discussed at the Committee meeting. During the meeting, one of the researchers moderates the
discussions and records the decisions made. If it is not possible to involve a third translator, the translation proposal is
made by a researcher. The report of this stage should describe the consensual solutions to resolve the ambiguities and
discrepancies found. This report must be reviewed by the research team. If necessary, contact the developers of the

measuring instrument to clarify possible doubts when translating the items.

Back Translation

Back translation is a quality assurance process to check the accuracy of the forward translation,”’ and theoretically makes
it possible to expand unclear wording and “gross inconsistencies/conceptual errors”,>' that need clarification.’*'*" It
involves the translation of the instrument from the “target language” (forward translation) into the “original language”,
resulting in a back translation.?* Back translators are expected to provide a translation that is as ‘literal or faithful as
possible’,'>* while still respecting the rules of the “target language”. They are also required to replicate any mistakes
found in the forward translation and note down any discrepancies or non-natural sounding language. These comments are
then documented on a form provided by the researchers. As the back translation process is so different from a standard
translation process, it is important that translators are trained in what is involved in a back translation. The number and
profile of the back translators should be identical to that of the forward translators.”'**> Almost all guidelines recommend
that back translators are familiar with both languages and that they are native speakers of the language of the back
translation (which is almost always English). If native speakers are unavailable, there should be at least two translators
proficient in the “source language” and in the “target language”. More important than including native translators is
conducting the back translation in a blinded manner, ie, back translators should not have access to the original
measurement instrument,'>' nor being informed about its construct.?**? This characteristic ensures conceptual equiva-
lence, however it is not always described in studies. It is particularly important to ensure all back translators are aware of
this requirement, as translators are trained to understand the context as much as possible to provide an accurate

translation.">® With the back translation of the measurement instrument, two versions of the instrument in the language
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of the original document are generated. Regardless of whether minor discrepancies occur between the two versions, the
main aspect that needs to be analyzed in the next step is whether there is a change in meaning between the items in the

back translation and the items in the “original instrument”.*?

Harmonization

Similar to the translation synthesis stage, after obtaining the back translated versions, researchers should use a Team-Based
Approach. At this stage, all versions of the measurement instrument (the original version, the translated version and the back
translated version) are compared by all translators involved in order to identify possible ambiguities and discrepancies, and to
decide on the most appropriate translation.?'*> The Team-Based Approach used at this stage consists of a Multiprofessional
Committee.'>> This approach is also referred to as a Committee of Experts,”! or a Harmonization Meeting.'*® The
Multiprofessional Committee consists of a meeting involving members from complementary areas of expertise.'>> To reduce
the possibility of content bias resulting from decisions made solely on the basis of semantic equivalence, participants from the
target population in which the instrument is to be applied are also included.'>' Sousa et al®* recommend this Multiprofessional
Committee should include at least one member from the research team, one professional familiar with the questionnaire
constructs’ contents (if possible from the target population), and all the translators involved in translation and back translation,
with the exception of the translator who acted as the judge in the synthesis of the translations. It may also involve
a monolingual member with mother tongue in the “target language”, unfamiliar with the constructs of the instrument to
ensure bias reduction. According to Erkut,'>” monolingual members can detect unfamiliar constructions more easily than
bilinguals, as they are not influenced by their expertise in the “original language”. Contact with the authors of the instruments
is also recommended in order to provide their insight into the construction of the instrument and clarify any questions that may
arise.® Issues to be clarified with authors may result from a disagreement on the translation of certain items.”' Some authors
suggest the inclusion of a linguistic expert to ensure idiomatic and semantic equivalence.®®> Before the Multiprofessional
Committee meets, one of the researchers compares the back translations with the translations and with the “original
instrument” in order to identify ambiguities and discrepancies, which will be presented and discussed in the Committee.*
If a linguistic expert participates, this activity may be requested from this expert, allowing the researcher to focus on the
discussions during the meeting and the documentation of the agreed-upon solutions.

The Multiprofessional Committee aims to obtain consensus among all experts regarding: 1) possible ambiguities and
discrepancies related to cultural meanings; 2) colloquialisms; 3) phrases and words and 4) idiomatic expressions.®* Regarding
idiomatic expressions, consensus may not be easy. These are combinations of words which may not be easy to translate,'>®
because they have a specific cultural meaning different from their semantic meaning.'>® One of the strategies that can be
followed in the harmonization of idiomatic expressions, is to identify comparable idiomatic expressions within the “target
culture”.'®° Participants from the target population can identify idiomatic expressions that are used within their culture easier
than translators with no specific profile. Inputs from participants of the target population are very important to ensure
conceptual and functional equivalence of items where ambiguities and discrepancies were found.'>" The decision procedure
on the harmonization of items that seeks to articulate the search for conceptual equivalence with functional equivalence is the
Dual-Focus.”>'37!%! Its use is important in cross-cultural validation studies where the instruments use a specific terminology
with which some translators are not familiar. Several studies reporting the substitution of words and items as a consequence of
the cross-cultural adaptation process have underlined this procedure.”” ** For partial or total replacement of items, researchers
must obtain approval from the developers of the “original instrument”.

Pre-testing
A rigorous back translation may be insufficient to guarantee that all semantic and conceptual discrepancies are resolved.

Carrying out a pre-testing provides the identification of problems that may affect the reliability and validity of the

162

translated version of the instrument,'®® namely related to the clarity and relevance of the instrument’s items.'®® In the

case of attitude measurement instruments, pre-testing is important as questions about attitudes can be sensitive in the
context to which they refer.®® In this step, researchers assess the suitability of the measurement instrument before its
using in the field test.'"® A pre-test involves data collection from a small number of participants of the target

163,165

population, typically using the same sampling method as planned for the study or, alternatively, the method of
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convenience sampling.'®® Anyhow, the inclusion of members of the target population may involve a risk of contamina-
tion of the study sample, since participants who have been exposed to the pre-test may respond differently from those

who have not had this experience,]64 which can be avoided by excluding these elements from the sample. When pre-

testing measurement instruments, two complementary pre-tests are ideally recommended.*'-6%'6°

The first pre-test involves using the Interview with Cognitive Debriefing to assess the clarity of the measurement instrument,
particularly of the items.* The Interview with Cognitive Debriefing comprises a set of questions that are addressed individually
to a set of participants after they have answered the instrument.>>'®” In the instrument, researchers ask participants to rate the

KEINT

clarity of all items using a dichotomous scale (“it is clear”;

it is not clear”).*

Alternatively, could be used a trichotomous rating

CEINT3

scale (“it is not clear”; “item needs some revision®, and”very clear”).'®® After answering, researchers ask improvement

suggestions to improve the wording in relation to the items marked as “unclear” or ‘needs some revision’. Because it involves

169 it is a highly time-consuming pre-test.'”® The second pre-test uses an Expert

170,171

a recommended sample size of 30 participants,
Panel to critically evaluate the measurement instrument, regarding the items relevance.®* The relevance of the items is
assessed with a 4-point Likert scale (1. “not at all relevant”, 2. “somewhat relevant”, 3. “quite relevant” and 4. “highly
relevant”,'”>!”* or with a 3-point Likert scale (‘not at all relevant’, ‘somewhat relevant’, and ‘very relevant’).'’* Once a high
number of experts may reduce the possibility of concordance,'’”> we propose to adopt the Almanasreh’s recommendation of 5 to
10 experts.'”® The Experts Panel is a procedure specially suitable in cultural adaptation of instruments that uses a highly specific

177" Alternatively to the Experts Panel, the second pre-test may involve to conduct a Focus Group.®® This is

terminology.
a technique usually preceded by a questionnaire to prepare a discussion and to provide additional data for subsequent
analysis.'”® The Focus Group moderator must be able to balance the contributions of all participants to keep the discussion
going and interpret the information correctly. This means he/she must avoid consensus biased by the group dynamics.!’*!'”®
Regardless the methodological approach, both pre-tests may involve qualitative and/or quantitative methods.'®* The diversity of
methods in pre-testing improves the quality of cultural adaptation of instruments.'”®'”

For both the assessment of items clarity and the assessment of its relevance, a minimum level of agreement among
participants is required for each item. Based on the results of each pre-test, researchers may consider revising these items
accordingly.” This requires researchers to check whether translation doubts were reported for those particular item(s) and how
these doubts were resolved.?' Consulting the documentation of the previous steps makes it possible to exclude a semantic
equivalence problem in order to replace or eliminate items from the measurement instrument.*' To support the decision, the
data obtained during the pre-test stage can be submitted to a statistical analysis regarding the consistency and accuracy of the
degree of agreement between reviewers.'®® This analysis can be performed by calculating the CVI to quantify the content
validity of the adapted version of the instrument.'®° It is suitable for dichotomous answers but can also be used for Likert-type
multiple-choice response formats by recoding the answers.'®' To calculate the CVI, researchers may use two approaches: 1)
calculating each item’s content validity index (I-CVI) and 2) calculating the mean of the CVI of all items included in the
instrument (S-CVI/Ave).'”® According to Polit et al,'® items with a I-CVI near of 0.78 must be revised and items with low
I-CVI must be excluded. Polit et al'®* recommend that for an instrument to be judged as having excellent content validity, the
items should have I-CVIs >0.78 and S-CVI/Ave >0.90. We recommend that all items with a CVI< 0.78 be reviewed and
reevaluated by the research team and members of the target population.

Content Validity Ratio (CVR) is another method to quantify the content validity of dichotomous ratings on items.

This is an approach proposed by Lawshe, '

which includes a critical number of experts rating the relevance of individual
items as “essential”, “useful but not essential” or “not necessary”, and those items considered “essential” are included in
the instrument.'’® CVR values range from —1 (perfect disagreement) to 5 (perfect agreement). Values above zero indicate

1.17

that more than 50% of the panel experts agree the item is essential.'’® When interpreting the CVR, it is necessary to

consider whether the level of agreement among the experts is above what may have occurred by chance.'®* In this regard,

the critical CVR values presented by Ayre & Scally,'®*

can be considered by novice researchers to determine how many
panel experts need to agree an item is essential and decide which items will be included or reviewed based on CVR
values. For example, considering a panel of 10 experts, at least nine must agree the item is “essential”, a critical CVR of
0.8 should be considered, items with CVR > 0.8 would be included and those with CVR < 0.8 be reviewed and

reevaluated..
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For categorial scales the Kappa Coefficient of Concordance (K) must be estimated.®* This coefficient allows a more
independent assessment once it expresses a degree of inter-rater agreement devoid of the proportion of agreement that results
from chance.'® Therefore, it is an important supplement to CVI values.'’* Its use is suitable only for dichotomous data.'”*
Kappa Coefficient is calculated from the following formula: K=[(a+b)(a+c)]+[(c+d)(b+d)] and varies theoretically between
—1 e 1."8 A K between 0.60 and 0.74 is an indicator of a good level of agreement and between 0.75 and 1.0 indicates an
excellent level.'®*'®” The minimum acceptable value of K is a coefficient of agreement of 0.60.'”® The interpretation of the
inter-rater reliability of the instrument may result from the CVI and Kappa Coefficient values, together with the calculation of
the ICC obtained later in the psychometric validation stage.'”* Consequently, the decision of deleting items can be postponed
to this stage by the results of the ICC. Despite this, the CVI and Kappa results can be interpreted in terms of the underlying
factors and the measures that can be taken to improve them.'®® Regardless of whether the decision is deferred, whenever there
is a need to revise reevaluate items, with partial or total substitutions and eliminations, researchers should ensure that such

procedures do not compromise the construct coverage of the original instrument.'®?

Field Testing

This step involves preparing the pre-final version of the measurement instrument for data collection in the target
population and the actual data collection. The preparation of the instrument may include some decisions, namely: 1)
reversing the response formats of items that were negatively phrased, and 2) calculating a minimum sample size that
enables the psychometric validation. Negatively worded item responses need to be reversed in order to not affect the
evaluation of the reliability coefficient with negative inter-item correlations.'®® To determine the minimum sample size,
researchers can use the criterion required for conducting factor analysis of five to 10 subjects per instrument item.'® The
higher this ratio, the greater the possibility of obtaining a robust factor structure model.

Psychometric Validation

Psychometric validation is the metric or empirical validation of a measurement instrument. To be considered valid, an
instrument needs to produce the same results under the same conditions.'®" This validation comprises: 1) performing an
EFA; 2) analyzing the internal consistency and 3) performing a CFA. These procedures require researchers to have
knowledge of statistical data processing and to use specific software for this purpose. The first analysis to be performed is
the EFA, which groups the items of the measurement instrument into factors or dimensions based on their correlations.
Conducting a literature review or concept analysis study can help researchers make an informed decision about the
number of factors obtained through EFA. Then, these factors can be processed as new meaningful variables and are
theoretically named by researchers.'”* EFA is recognized as an abductive method of theory generation, which is further
evaluated by CFA.'”*'"* The abductive method is characterized by the use of analogy to construct descriptions and
theoretical explanations of reality.'® It also allows researchers to conceptually refine the phenomenon under study after
validating a particular measurement instrument. The exclusion of items from the “original instrument” provides an
opportunity for researchers to refine their conceptualization about the phenomenon they are studying.'® Despite that, the
decision to retain or exclude items rests with the researcher, supported by the contextual analysis of the instrument’s
construct.

Once obtained the factor structure of the measurement instrument, researchers analyze its internal consistency, which
indicates the degree of repeatability of its results.'®” The most common method for assessing internal consistency is through
the Cronbach’s a, which measures the degree of correlation between items.'”® The interpretation from the Cronbach’s o can be
based on the following ranges: 1) 0<0.60 (weak value); 2) 0.60<0<0.70 (questionable value); 3) 0.70<0<0.80 (acceptable
value); 4) 0.80<0<0.90 (good value) and 5) 0>0.90 (excellent value).'”” Some authors consider acceptable a Cronbach’s o of
0.70 for measurement instrument that are being refined and tested in culturally different samples.**® Others consider that in
Social Sciences it is acceptable a Cronbach’s o ranging between 0.60 and 0.70 in exploratory studies.””' Despite being the
most widely used index for assessing internal consistency, Cronbach’s a tends to underestimate the total reliability of
a measure, estimating reliability conservatively. One approach to address this issue is to promote homogeneity by standardiz-
ing items before calculating the index or to work directly with correlation coefficients (standardized covariance), which results
in a standardized Cronbach’s o index. To refine the analysis, it can also be calculated the inter-item correlation coefficients and
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the item-total correlation.”** Values between 0.15 and 0.50 for the inter-item coefficients are considered acceptable for
comprehensive constructs.>*® For the item-total coefficients, values above 0.30 are considered acceptable.”** When the factor
structure is multidimensional, researchers analyze the internal consistency in relation to each of the factors and in relation to
the total instrument. The results obtained are interpreted and compared with the values reported by the authors of the “original
version”.

CFA allows researchers to specify how the final structure of the measurement instrument should look like.?*> This
statistical technique starts from a hypothesized factor structure obtained in the EFA and from the participants’ data to
analyze the feasibility of this structure.’’® The quality of the global adjustment of the factor structure model can be
assessed based in Mardco’s values of reference,’ regarding: 1) Chi-square test (X*/df, whose reference value should be
as low as possible); 2) Comparative Fit Index (CFI) where values > 0.90 and > 0.95 reflect, respectively, a good and very
good fit; 3) Goodness of Fit Index (GFI), whose reference values are the same as the CFI; 4) Root Mean Square Error of
Approximation (RMSEA), which must be >0.10; 5) significance level of RMSEA, P[rmsea]<0.005 and 6) Modified
Expected Cross-Validation Index (MECVI), being desirable the lowest possible value. The confirmation of the adequacy
of the factor model of a measurement instrument that has excluded items from the “source version” may lead researchers
to propose a new model or conceptual framework for the phenomenon under study. The conceptual model has a limited
scope of explaining a phenomenon or part of it, whereas a conceptual framework represents the phenomenon in
a descriptive network of interconnected concepts that eases its understanding.>*®

Psychometric Properties Analysis

The assessment of the adequacy of any assessment instrument requires the analysis of its purpose, conceptual basis,
development, and psychometric properties. The psychometric properties of measurement instruments correspond to a set
of evidences produced by researchers during the process of translation, adaptation and cross-cultural validation and
psychometric, which allow to assess the validity and reliability of the results obtained.?” There are different classifica-
tions in the literature for the psychometric properties of measurement instruments.®*'° The Consensus Based Standards
for the Selection of Health Status Measurement Instruments (COSMIN) methodological quality assessment descriptors
provide a structured guide to the evidence that enables researchers to analyze the psychometric properties of the
measurement instrument at the end of their study.'*® This analysis should focus on at least three psychometric proper-
ties: 1) content validity; 2) construct validity and 3) internal consistency. Content validity analyses the degree to which an

101

instrument reflects the domain of interest and the conceptual definition of a construct. ~ Within content validity, face

validity can be assessed, which allows understanding, through the opinions of the reviewers who participated in the pre-

2112213 Degpite the quantification of the

tests, whether the instrument actually assesses what its authors claim it does.
agreement rates, face validity should not be considered alone as a factual indicator of validity of measurement
instruments.*'> Construct validity refers to the degree to which measurement instruments enable to produce legitimate
inferences to be drawn from scores for theoretical constructs and on which these observations are supported.?'* This is
a central feature in the process of validating measurement instruments and encompasses important sources of evidence: 1)
the evidence based on the content of the test, and 2) the evidence based on the internal structure.>'> The inter-item and
total-item coefficients and the degree of adjustment of the factor model allow judgments to be made about construct
validity. Cross-cultural validity is also an element of construct validity.?'® It indicates the extent to which the perfor-
mance of items in a culturally adapted instrument reflects that in the “original version”.'*® The performance of
independent, blinded translations and the use of Team-Based Approaches are examples that contribute to this validity.
Depending on the study design, researchers may plan to evaluate other psychometric properties that were not reported by

the developers of the “original instrument”.

Implications for Practice

The process of translation, adaptation, and cross-cultural validation is a long and complex process during which researchers
may be unaware of the possible methodological approaches available to overcome possible barriers. This study provides
comprehensive information on the methodological approaches recommended by existing guidelines in the field of healthcare
sciences, to support novice researchers in planning cross-cultural validation studies of measurement instruments. In addition, it
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allows these researchers to focus on the knowledge and skills about qualitative and quantitative methodological approaches
that they need to acquire and develop to be able to conduct a validation study. Finally, it allows novice researchers to develop
team leadership skills in the research process. This includes not only coordinating the activities of the team of translators and
experts that comprise the research team but also foreseeing the research outputs can be generated with the process of
translation, adaptation, and cross-cultural validation. Examples of such outputs include a literature review article on the
construct of the instrument, a concept analysis article, a methodological article reporting the process of translation and cross-
cultural adaptation, and another detailing the psychometric properties’ quality of the instrument.

Conclusion

This is the first methodological literature review conducted in the healthcare sciences that focuses on the methodological
approaches recommended by existing guidelines. Based on this review, a practical guideline was developed to assist
researchers in the decision-making process during validation studies. It is a practical guideline because it includes
extensive and comprehensive information about alternative methodological approaches that researchers can use through-
out the process. This information enables researchers to manage the complexity of cross-cultural validation studies and
obtain an instrument with recognized psychometric qualities. Although we have limited the literature review to the field
of healthcare sciences, the guideline provided also applies to the translation, adaptation, and validation of measurement
instruments in other scientific fields. In the future, we recommend researching the impacts of using our practical
guideline on researchers’ experience and outcomes when conducting cross-cultural validation studies.
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