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Abstract

The four-dimensional Postpartum Bonding Questionnaire (PBQ) is an original English self-report questionnaire aimed for
detection of postpartum mother-infant bonding disorders. The aim of this study was to create a German version of the
PBQ that corresponds conceptually and linguistically to the original questionnaire. The systematic multistep translation
process followed the guidelines of the International Society for Pharmacoeconomics and Outcomes Research, consisting
of forward and backward translations, pilot testing, and cognitive interviews of mothers and a panel of experts. Cognitive
interviews with users (n=10) resulted in 15 changes that improved the completeness and accuracy of the translation. The
translation was reviewed by a panel of four experts for practicality, resulting in two changes. As a result of the translation
process and cognitive interviews, the German PBQ is linguistically equivalent to the original English version and can be
evaluated in psychometric validation for further use in primary care.

Keywords Surveys and questionnaires - Translating - Cultural adaptation - Linguistic validation - Cognitive interview -
Postpartum Bonding Questionnaire

1 Background

In recent decades, researchers in perinatal psychology have developed objective methods to study mother-infant inter-
action and assess infant emotion regulation [1]. This has included attempts to operationalize the concept of attach-
ment for use in research and practice, either through observation of the mother’s behavior or through the mother’s
own representation of feelings [2]. Several self-report questionnaires have been developed to measure mother-infant
attachment [3] or to screen for attachment disorders [2, 4]. These include the Maternal Postnatal Attachment Scale [5],
the Mother-Child Attachment Scale (MIBS) [3], and the Postnatal Bonding Questionnaire (PBQ) [4].

The PBQ and its modified versions provided sufficient evidence of structural validity, internal consistency, and reliability
with high quality evidence in several studies [4, 6] and is widely used in both research and clinical practice [7-13]. The
PBQ is also the most frequently translated questionnaire, indicating its relevance and popularity [6]. The four-dimensional
Postpartum Bonding Questionnaire (PBQ) developed by Brockington and his team [4] is a reliable, validated instrument
with 25 items and is used in several countries to detect postpartum mother-infant attachment disorders [13-19].

A previously validated instrument does not necessarily mean that it is valid in a different time, culture, or context [20].
It is important to note that self-report scales are potentially prone to bias due to several (culturally determined) factors,

D4 Pia-Cecilia Steinbrueck, Pia-cecilia.steinbrueck@uniklinik-freiburg.de; Gabriele Meyer, gabriele. meyer@uk-halle.de; Gertrud Ayerle,
gertrud.ayerle@uk-halle.de | "Medical Faculty, Institute for Health and Nursing Sciences, Martin Luther University Halle-Wittenberg, Halle,
Germany. 2Medical Faculty, Institute for Nursing Science, Albert-Ludwigs-University, Freiburg, Germany.

Discover Psychology (2023) 3:37 | https://doi.org/10.1007/544202-023-00100-7

Check for
updates

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s44202-023-00100-7&domain=pdf

Research Discover Psychology (2023) 3:37 | https://doi.org/10.1007/s44202-023-00100-7

including social desirability, discrimination of response options, and response style [21]. Foreign language measure-
ment instruments therefore require complex and structured translation processes before they can be translated into
other languages [22, 23]. The term "cultural adaptation” describes a process that considers both linguistic and cultural
adaptation issues while attempting to establish content equivalence between source and target [22]. Accordingly, cross-
cultural adaptation attempts to ensure content consistency and face validity between the source and target versions
of a questionnaire [22].

There is no general agreement on how to adapt an instrument for use in a different cultural setting [20, 24]. However,
there is agreement that it is inappropriate to simply translate a questionnaire and use it in a different linguistic context
[20, 25]. Many instruments are adopted from Anglo-American into German. This often leads to a number of different
translations of the same instrument, which, however, prioritize different items in comparison, are no longer accurate,
and have partially lost the intent of the original [23]. Therefore, translations need to be standardized to ensure compa-
rability and to prevent the loss of the original intentions, as these are the basis for a valid instrument and reliable data
collection [20, 23].

For the assessment of mother—infant attachment, no questionnaire was available in German language until 2006. The
German translation of the PBQ was developed using the back-translation procedure of Reck et al. [12]. The questionnaire
was translated into German and the accuracy of the translation was verified by back-translation into English. The quality
of this translation was confirmed by a back-translation into English performed by a native English speaker [12]. However,
no German-language PBQ currently exists that has been linguistically and culturally adapted in a structured manner
and to date, the translated version by Reck et al. [12] has not been used in clinical practice by midwives or pediatricians.

The process of cultural adaptation proceeds in two successive steps: linguistic as well as psychometric validation
[26]. The aim of this study is the linguistic validation of the PBQ, to perform a structured translation that is conceptually
equivalent to the original questionnaire and thus to create the prerequisites for reliably using a German-language vali-
dated PBQ in clinical and out-of-hospital research and practice in German-speaking countries.

2 Methods

A clear distinction should be made between translation, adaptation, and cultural validation. Translation is the single
process of producing a document from a source version in the target language [24]. Adaptation refers to the process
of accounting for differences between the source and target cultures to maintain equivalence of meaning [24]. In this
"harmonization" process, phrases based on idiomatic and cultural differences between the source and target languages
are to be identified and replaced with commonly understood phrases. This adaptation is called cultural adaptation.

Cultural validation of a questionnaire, on the other hand, is different from cultural adaptation. Cultural validation
aims to ensure that the new questionnaire works as intended and has the same characteristics as the original [24]. Thus,
the translation, adaptation, and validation of a questionnaire occurred in different steps, but can be part of an iterative
process, as the adapted version must be changed if the questionnaire is not valid.

This study performs a structured translation process of the PBQ into German according to the guidelines of the
Translation and Cultural Adaptation Group. The Task Force on Translation and Cultural Adaptation, founded by ISPOR
(International Society for Pharmacoeconomics and Outcomes Research), developed guidelines and principles for the
translation and cultural adaptation of so-called “Patient-Reported Outcome Measures”in 2005 [26].

ISPOR suggests the following procedure: Preparation, forward translation and alignment, back translation, back transla-
tion review, harmonization, cognitive debriefing, cognitive debriefing review, proofreading, and finalization [26]. Based
on the procedure proposed by ISPOR and other suggestions from the literature on instrument adaptation [22], the
translation procedure carried out here is thereby divided into the following seven Steps as shown in Fig. 1:

2.1 Forward translation
The first step involved forward translation of the English original into the German target language. This was done by two

non-professional translators working independently of each other, both of whom are native speakers of German and
have a command of the source language (English) C1/C2 level (translation versions V1 and V2).
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Original questionnaire Forward translation into Synthesis VI and V2
ginatq German (Person A and B) (Person C)
Vo VI and V2 V3
Analysis of R| by Back Translation (Native Analysis of the synthesized
translation team Speaker) version by translation team
V5 RI V4
Instrument evaluation by Instrument evaluation by .
. - Proofreading and
the target population experts (cognitive finalization
(Cognitive Interview) interview)

Fig. 1 Translation and linguistic validation sequence

2.2 Synthesis of the translated versions

One author (PCS) of this study served as a third translator who is also a native speaker of the target language and fluent
in the source language. Translations V1 and V2 were compared, and a third unified version (V3) was synthesized from the
two forward translations. Given different translation versions, the one that appeared to be semantically more accurate
was selected.

2.3 Analysis of the synthesized version

All three translators then agreed together on a variant of each item. In addition, regarding the resulting translation ver-
sions, the effect of different dialects of the target language was also discussed and the most unique variant was selected.
This discussion and review process is referred to as "alignment" and the resulting translation version is referred to as V4.

2.4 Back translation

The translation (V4) was then translated back into English by a female native English speaker who did not work in the
field of psychology or medicine and did not know the original English items. This document is referred to as the "back
translation" (R1). Back-translation is a quality control step to demonstrate that the target language version does not have
different content or conceptual underpinnings that would affect psychometric properties and compromise data quality.

The study leader compared the original English instrument with the back translation (R1) and discussed critical issues
in the back translation with the forward translation team. Reconciliation to ensure conceptual equivalence of the transla-
tion included identifying discrepancies between the original English version and the back translation and refining the
target language versions. The goal was to minimize mistranslations or omissions and analyze causes of the discrepan-
cies. Since the back-translation (R1) could not be unanimously agreed on in all items, a modified version (V5) was jointly
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prepared to adapt the German version to the English original and thus achieve harmonization of the two linguistic ver-
sions. After the retranslation (R2) of V5 by the native English speaker, the forward translation team agreed to forward V5
for the cognitive interviews.

2.5 Cognitive debriefing

Instrument Evaluation by the Target Population (Cognitive Interview) Conducting cognitive interviews is an evidence-based,
qualitative method specifically designed to investigate to assess the degree of comprehensibility and cognitive equiva-
lence of the translations and to highlight elements that are inappropriate at the conceptual level [27]. Cognitive inter-
viewing uses techniques from psychology and traditionally assumes that respondents go through a series of cognitive
processes when answering items [28]. These steps include understanding an item and selecting responses, retrieving
appropriate information from long-term memory, making judgments based on understanding the item and its memory,
and finally selecting a response [29]. An important first step in the cognitive interview process is to establish coding
criteria that reflect the survey creator’s intended meaning for each item [30]. These can then be used to interpret the
responses collected during the cognitive interview.

The two main techniques for conducting a cognitive interview are what is known as "Think aloud" and "General Prob-
ing". The "Think aloud" method requires the interviewee to verbalize every thought they have while answering each
item. Here, the interviewer simply supports this activity by encouraging the respondent to keep talking and recording
what is said for later analysis [27]. This technique can provide valuable information but is unnatural and difficult for most
respondents and can result in reams of free-response data that the survey designer must then analyze [28].

A complementary procedure, "Verbal probing,” is a more active form of data collection in which the interviewer uses
and administers a series of checking questions to elicit specific information [27]. "Probing" is classically divided into
concurrent and retrospective probing. In concurrent testing, the interviewer asks respondents specific questions about
their thought processes while the respondent answers each question. While concurrent testing is disruptive, it offers the
advantage of allowing participants to answer questions while their thoughts are still present [28]. Retrospective test-
ing, on the other hand, occurs after the participant has completed the entire survey (or a portion of the survey) and is
generally less disruptive than concurrent testing [28]. The disadvantage of retrospective testing is the risk of recall bias
and hindsight effects [31].

For the pretest of the translated questionnaire, concurrent probing was therefore chosen as a method of cognitive
interviewing. Unclear meanings or linguistic presentation of items and related difficulties in answering the items were
reflected to the translation team. If other difficulties were related to the formatting of the items, they were continuously
modified and improved accordingly.

As a qualitative technique, analysis relies on coding and interpretation of transcribed interviews. Therefore, sample
sizes for cognitive interviewing are typically small and might include only about ten to 30 participants [27]. The ISPOR
guidelines indicate that the tests should involve five to eight respondents who are native speakers of the target language
and represent the target population in terms of clinical and sociodemographic characteristics.

Purposive sampling was used to recruit a total of ten female adults from different parts of Germany for the pretest.
Participants needed to meet the following criteria: at least 18 years old, have given birth at least 6 weeks ago, describe
German as their native language and provide informed consent prior to study entry. The study coordinator contacted
the women who were interested in participating to schedule their interview time. The one-on-one cognitive interviews
took place online and were conducted by the study coordinator from December 2021 to January 2022.

The items were not previously known to the respondents. During the interview, participants read and answered the
items aloud while talking about how they interpreted the item and how they arrived at their answer. If the participant
hesitated, the interviewer began asking questions such as, "How would you rephrase this sentence in your own words?"
or "How do you interpret [...]?". The interview concluded with a general question, "What do you think of this question-
naire?" to allow respondents to provide additional feedback on specific items or the questionnaire as a whole.

The ten cognitive interviews were transcribed and anonymized verbatim by the study coordinator, and then the
following explanations were created for each item: (a) how did the respondent construct her answers; (b) how did she
interpret the questions; and (c) what difficulties did she have in answering the questions [32]. In the next step, the study
coordinator coded the marked problems using Willis'[33, 34] coding system. It distinguishes seven main categories with
specific subcategories (see Table 1).

The results of the cognitive interviews were discussed in the translation team after every second interview. In the
event of significant comprehension problems of an item by the subjects, the items were revisited, and an alternative

@ Springer



Discover Psychology (2023) 3:37 | https://doi.org/10.1007/s44202-023-00100-7 Research

Table 1 Coding systems for

classifying questionnaire Clarity Problems with the intent or meaning of a question
problems of Willis [33, 34] Knowledge Likely to not know or have trouble remembering information
Assumptions Problems with assumptions or underlying logic
Response categories Problems with the response categories
Sensitively Sensitive nature or wording/bias
Instructions Problems with introductions or explanations
Formatting Problems with lay out or question ordering

suggestion was jointly developed. An item was considered not understood if it was misunderstood or the meaning was
misinterpreted in two interviews. In this case, the item had to go through the forward and backward translation phases
again. In turn, it also had to be examined whether such an item should possibly be replaced by another item or omit-
ted in the event of renewed translation and comprehension uncertainty. After the ten participants were recruited and
interviewed, no new information could be generated through the interviews, indicating that saturation was reached.

Instrument evaluation by experts Finally, qualitative comments were obtained from the expert panel of advanced prac-
ticing midwives to confirm semantic equivalence and content validity. Inclusion criteria for being called as an expert was
a master’s degree in midwifery and at least 2 years of professional experience in the context of outpatient care of families
with infants. Four experts in the field of midwifery were selected for this study. Each expert was asked to assess the trans-
lated questionnaire using the think-aloud method. During the assessment, the experts’ verbally expressed thoughts and
reflections were recorded and then transcribed. The analysis focused on identifying comprehension problems, semantic
differences, and possible cultural nuances.

2.6 Proofreading and finalization

In the final review, corrections regarding typos, grammar and layout errors of the questionnaire were made and resulted
in the final German version V6 for use in a test group. Each work step was documented in detail so that the adaptation
of the item remains traceable in all steps. This so-called item history of the individual work steps allows recourse to the
first versions of the adaptation in the case of modified items.

3 Results
3.1 Translation process

During the translation process of the PBQ into German, some idiomatic and semantic issues emerged. The two independ-
ent translations of the PBQ into German were quite similar and, for the most part, easily converted into a synthesized
forward translation. As a result of the first backward translation from German into English, nine items were found to be
problematic and had to be retranslated, as shown in Table 2. For some items, the words could be easily adapted to the
original ones, whereas for other items the correct wording had to be found. Some items that were difficult to translate
due to idiomatic and semantic differences, for example, had to be thoroughly discussed among the members of the
translation team. In particular, the translation of item pairs 7 and 8, 14 and 15, and 19 and 20 was found challenging at
the idiomatic level. For example, the English expressions "My baby winds me up." (Item 7) and "My baby irritates me."
(Item 8) produced the same German meaning "My baby irritates me." produced in the forward translation.

The multiple forward and backward translation processes allowed for changes with respect to the English version,
where words or terms have a certain meaning in English but a semantically different or secondary meaning in German.

3.2 Semantic equivalence
The demographic data of the interview participants of the ten cognitive interviews are summarized in Table 3.

Of the total 25 items, 14 (56.0%) were commented on in the interviews and were adjusted accordingly on an ongoing
basis in terms of their problem category (see Table 4).
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Table 3 Demographic Mean sp? Vb
characteristics of cognitive
interview participants (n=10) Age, years 36,3 6,3 36,0
Gender
Female 10
Male 0
Divers 0
Number of children 1,7 0,95 0,9
Age of child(ren), years 6,7 55 28,9
School education
High school diploma 10
University degree 6
Region of Germany
North 4
West 1
East 2
South 3
astandard Deviation; ®Variance
Tablg 4 Outcome of cognitive PBQ- Number of  Number of items Questionnaire problems* Modified items
debriefing of the German- dimension  items with comment according to con-
translated PBQ and number of C A RC S sensus
modified items
1 12 5 2 2 3 5
2 7 5 4 2 1 1 5
3 3 2 2 3
4 2 1 1 1 1

* Coding systems for classifying questionnaire problems of Willis (1999, 2009)
C: Clarity; A: Assumption; RC: Response categories; S: Sensitively

During the cognitive debriefing, the four experts identified one item that might need to be corrected. Based on their
comments, a wording adjustment was made to a total of one item without changing the original meaning of the item,
resulting in the final German version of the PBQ, which is linguistically valid and corresponds to the original scale (see
Table 5).

4 Discussion

In the present study, the PBQ was successfully translated into German, culturally adapted, and linguistically validated.
The produced German version corresponds to the original English version in content and scope and is now ready for
psychometric validation. The culturally adapted and linguistically validated questionnaire differs from the translation of
Reck et al. [12] in 20 out of 25 items.

The cultural adaptation of psychological instruments is a complex task that requires careful planning in terms of con-
tent preservation, psychometric properties, and generality to the target population [35]. This involves providing evidence
of both semantic equivalence of items and adequate psychometric properties of the new version of the instrument [35].

4.1 Strengths and limitations
A major strength of this study was the adherence to established guidelines in the translation and language valida-

tion process, which included several steps. The English items of the PBQ, following the guidelines for high quality
translation of questionnaires with a multi-step translation process, proved to translate well. The guidelines and
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recommendations of an experienced working group regarding questionnaire translation that are already widely used
and established internationally [26] were applied in the present study. It helped to ensure that a German-language
instrument was formulated in a clearly understandable and conceptually equivalent way and could therefore be
used in Germany.

Translation The chosen translation method enabled two independent translations, which were characterized by a
simple and target group-oriented formulation and were largely free of colloquial expressions [26]. During the translation
process, the necessity of a detailed translation methodology became apparent: Due to the cultural language differences,
margins of interpretation arose for individual items, which could only be captured by a multiprofessional team in indi-
vidual steps of pre- and back-translation. In this context, the back-translation step, which has been judged in all studies
to be crucial regarding the comparison and requirements of high-quality translation processes [26], proved to be crucial
to detect comprehension errors or excessively wide margins of interpretation in the outward translation.

Equivalence testing Backward translation was recommended to detect weaknesses in forward translation [26]. The
PBQ items were first pre-translated and then back translated into English in an elaborate process. The procedure chosen
considered the measures essential for backward translation and subsequent review of backward translation [36]: The
back translator was a native English speaker with fluency in German who had neither been involved in the previous
translation steps nor had access to the original items and their definitions. Various items had to be corrected in the Ger-
man target language after their back-translation into the original English language. In this process, the back-translation
process, which is normally ensured by only one native speaker, is more prone to errors than the forward translation,
which is usually produced by at least two translators and finally decided by consensus [36]. However, the ISPOR work-
ing group [26] identifies equivalence testing as a very important measure for the cultural adaptation of quality-of-life
measurement instruments. During the backward translation review of this work, difficult concepts were discussed, and
inappropriately translated items were identified.

Cognitive testing Cognitive interviews are conducted in the development phase of a questionnaire to clarify what
problems may arise when answering each individual question. They minimize the risk of missing or incorrect data in
surveys caused by respondents’ unconscious misunderstanding of questions [26].

The involvement of users of the questionnaire and experts was instrumental in the linguistic validation of the German
version. The assessment of the users through cognitive interviews was particularly important in verifying the semantic
equivalence of the translated PBQ. These cognitive interviews were conducted using the “Think Aloud’, “General Prob-
ing” and “Paraphrasing” as evidence-based qualitative methods, and the sample size used (n=10) was comparable to
that used in published research of a similar nature and exceeded the ISPOR guideline recommendations of 5-8 patients.

“General probing” and “Think aloud” gave each study participant the opportunity to give their own thoughts and
comments on each answered question and to assess the difficulty of the question themselves. It turned out that most
of the items were perceived as clearly understandable by the participants. Some questions immediately emerged as
difficult to understand. As these were discussed with the participants during the interview, this step often resulted in
helpful suggestions for improvement.

The cognitive technique of “General probing”has some weaknesses, so that it should not be used alone to adequately
assess the understanding of questions. “General probing” seems only productive in cases in which the respondent is
aware that they do not understand the question. The respondent may not be aware of possible discrepancies between
their own understanding of the question and that of the developer of the question because they do not know the
developer’s intention.

The use of a single cognitive method did not provide sufficient information about the quality of the translated items.
The additional method of “Paraphrasing” revealed that some translations had considerable comprehension difficulties.
“General probing “ was essential to identify subjective problems with the participants’ understanding of the questions
and to obtain possible suggestions for improvement. The combination of the cognitive methods of “General probing”
and “Paraphrasing” enabled a more comprehensive understanding of the items from the participants’ perspective. As a
result, conceptual equivalence, comprehensibility, and target group suitability of all items were achieved.

The major limitation of the study is the recruitment of a highly qualified sample in which all participating women had
a high school degree and 60% had a college degree. A more representative approach would be to survey women with
different levels of education.

The use of the "think-aloud" method allowed the experts to share their thoughts and reflections in real time, resulting
in a detailed recording of their cognitive processes. The identified comprehension problems and semantic differences
highlight the complexity of questionnaire translation and the need for careful validation procedures. Also, the results
emphasize the importance of involving experts in the evaluation of translated instruments to ensure quality and accuracy.
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Country-specific approach There are three main approaches to translating a quality-of-life measurement instrument into
alanguage that is spoken in different countries [37]. While the country-specific approach and the adaptation approach
produce a separate language version in the same language for each country, the universal approach produces a common
language version for all countries in a linguistic and cultural area. In this work, we have opted for the country-specific
approach, as the universal approach (joint translation for Germany, Austria, and German-speaking Switzerland) does
not take into account the cultural and linguistic characteristics and peculiarities of the individual subcultures and the
pursuit of a common language version is comparatively time-consuming.

In our study, this assumption of avoiding idiomatic as well as dialectical expressions was met. The translators did not
belong to any linguistic subgroup and the subject group consisted of a random composition of women from all regions
of Germany. It can be assumed that the translation result would have varied with the participation of translators or
subjects from a dialectical subgroup. A new cognitive debriefing by colleagues from German language communities
outside Germany, e.g., Switzerland or Austria, before introducing the German PBQ in one of the two countries therefore
seems necessary.

Conceptual equivalence The central object of linguistic validation is to ensure conceptual equivalence. This means that
the translation and the original version must represent the same underlying construct. This enables international data
collection and comparisons between countries. To achieve this goal, special attention was paid to content equivalence
in numerous steps of the translation process. Even at the translation stage, the translators preferred a meaning-based
wording to a literal one.

According to the definition of conceptual equivalence, an equivalent translation is linked to the condition that the
constructs to be translated are equally relevant or acceptable in the target culture [35]. As also described in the literature,
a translated instrument may lack content equivalence if there are interculturally different conceptions of social desirability
in the construct to be measured [38]. Due to the response categories used in the original instrument (Response Options:
Always-Very often—Quite often-Sometimes—Rarely—Never), it can be assumed that these absolute answers are usually
given in English. Based on the results of the cognitive interviews, however, it must be assumed that a German-speaking
participant would choose a less extreme answer for fear of appearing unloving or unrealistic. As a result, the response
categories for the German-speaking cultural area were adapted to minimize social desirability bias (German Response
Options: Almost always-Very often-Often-Sometimes—Rarely—Almost never).

Despite a guideline-compliant translation and linguistic validation, an item in the target language might be stronger
or weaker in capturing a trait expression than the original item, resulting in a shift in item parameters. Therefore, it is
imperative that the translation process be followed by quantitative methods for test-statistical validation and calibra-
tion of the items to produce the final German PBQ. The translation and linguistic validation in itself is not sufficient to
generate a measurement instrument equivalent to the English items. The goal of future work must therefore be to verify
the psychometric properties of the German PBQ to be able to compare it with the existing results of the English PBQ.

5 Conclusion

Adequate methods must be used for the linguistic and cultural validation of questionnaires. Translation and adaptation
procedures, cultural adaptations, and cognitive interviews with target groups are proven methods to ensure the accu-
racy and comprehensibility of the instruments. The involvement of experts from the relevant care contexts is crucial to
ensure validity.

The PBQ has been successfully translated into German, culturally adapted, and linguistically validated. The final German
translation will be validated in the next step by the authors for psychometric properties such as validity and reliability
before it can be recommended for use in future research.
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