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1 | INTRODUCTION

Guidelines for the translation and cross-cultural adaptation of survey
questionnaires have been published, and cognitive interviewing is
recommended to evaluate survey questionnaires and improve their
design (Willis, 2005). However, although cognitive interviews might
detect the presence of problems, they cannot identify the source of
the problems and quantify them. Without hard evidence concerning
the best way to conduct cognitive interviews, the strategies applied
have varied from person to person, and different analysis methods

with a combination of qualitative and quantitative methods in cognitive interviewing
for cross-cultural adaptation.

Design: This is a descriptive methodological study.

Methods: Using the Mandarin version of the Post-Stroke Checklist as an example,
cognitive interviews were conducted with 27 stroke survivors in Guangzhou be-
tween November 2020 and February 2021. The Questionnaire Appraisal System was
applied as a codebook in focus group discussions to perform quantitative data collec-
tions and quantitative content analysis.

Results: Thirty-eight problems were proposed in focus group discussions and iden-
tified all but four of the 30 questions that emerged in the cognitive interviews. A
new item was added to the Questionnaire Appraisal System for better categorization.

Four categories and six subcategories of problems in the checklist were revealed.

cognitive interviewing, cross-cultural adaptation, focus groups, methodological studies,

have been used based on qualitative methodologies. Studies on the
combination of qualitative and quantitative methods in cognitive
interviewing for cross-cultural adaptation are needed (Andersen
etal., 2014).

2 | BACKGROUND

Cognitive interviewing represents an interdisciplinary fusion of the
survey methodology and cognitive psychology. This method may
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help users identify the manner in which targeted subjects under-
stand, mentally process and respond to material, with a special
emphasis on the potential bias; in this way, cognitive interviewing
can uncover problems that previously may have been unnoticed to
minimize the bias and other classic questionnaire errors before field
testing (Drennan, 2003; McColl et al., 2003; Willis, 2005). Thinking
aloud and verbal probing are the most commonly used techniques
in cognitive interviews. When the thinking aloud method is used
for pretesting, subjects are encouraged not only to answer but also
to vocalize all of their thoughts as they respond to the question-
naire, which always involves some practice at the start of an in-
terview. Then, interviewers read each question aloud and record
the subjects' verbal stream of thought or otherwise note the pro-
cesses subjects use in arriving at an answer. During verbal probing,
interviewers ask the targeted question and subjects answer it, but
interviewers then follow up by probing for other specific informa-
tion relevant to understanding how information is recalled, how
subjects reached their answers and what the response categories
are (Willis, 2005,2006). Most importantly, scripted probes must
be developed to ensure the successful process of the study. Card
sorting is another technique to determine what subjects think; this
method is used to determine how individuals organize concepts
and, in particular, what they believe a concept includes or excludes
(Willis, 2005). For example, interviewers could use a card sort task
to investigate subjects' perceptions of medical conditions by in-
structing subjects to sort cards containing names of chronic dis-
eases into piles that “go together.”

Although researchers generally agree with the unique advantages
of cognitive interviews (Gawad et al., 2021; Hewlett et al., 2016),
a research methodology to guide best practice has not been fully
established. Major problems, such as sample size, iteration cycles,
participant characteristics, probes employed and data analysis, re-
main unresolved (Lee, 2014). The processes related to the problems,
such as appraising items to find problems, developing probes based
on problems and analysing items reported with problems, are incon-
sistent. The strategies applied have varied from person to person,
and different analysis methods have been used based on qualita-
tive methodologies (Eeg-Olofsson et al., 2020; Gerlach et al., 2020;
Simwinga et al., 2019). However, there are key differences between
cognitive interviews and qualitative analysis approaches (Cassidy
et al., 2020). The analysis of cognitive interviews is conducted item
by item, with the aim of revealing problems with each question in the
questionnaire; meanwhile, qualitative analysis approaches involve
in-depth and holistic data excavation across the whole interviews to
uncover the sources of problems in the questionnaire, which is not
necessary in some ways because the sources of problems in cogni-
tive interviews are well defined by the four-stage cognitive model
(Tourangeau, 1984). When qualitative methods detect the pres-
ence of problems, they cannot distinguish the source of the prob-
lems and the quantity of problems (Andersen et al., 2014). Due to
the lack of standardized methods, cognitive interviewing has been
criticized for being too subjective (Conrad & Blair, 2009). For these

reasons, research is needed on how to combine qualitative and

quantitative methods in cognitive interviews (Andersen et al., 2014;
Malterud, 2001). Historically, focus group discussions (FGDs) have
been used as part of a methodical approach in which both qualitative
and quantitative data are collected with the aim of further refining
and interpreting previously gathered data (Stalmeijer et al., 2014),
which is consistent with our purpose. Thus, we valued the role of
FGDs in this study.

The Post-Stroke Checklist (PSC) is an 11-item checklist ad-
ministered by healthcare professionals to standardize the pro-
cess of identifying long-term care and facilitating referrals (Philp
et al., 2013). It has been proven to be useful and feasible and has
gained international recognition, being endorsed by the World
Stroke Organization to improve the follow-up care of poststroke
individuals. After obtaining permission to translate this measure,
we developed a Mandarin version of the PSC (M-PSC) in keeping
with guidelines (Wild et al., 2005). The Questionnaire Appraisal
System (QAS-99) is designed to assist questionnaire designers in
evaluating survey questionnaires and in finding and fixing problems
before the questions “go into the field,” and it is recommended for
use in cognitive interviews (Willis & Lessler, 1999). This study ex-
plores the use of the QAS-99 with a combination of qualitative and
qguantitative methods in cognitive interviewing for cross-cultural
adaptation, using the M-PSC as an example, and demonstrates a
consistent approach to the processes related to problems in cogni-

tive interviewing.

3 | THE STUDY
3.1 | Design

We present a descriptive methodological study that uses semistruc-
tured interviews and FGDs. The QAS-99 is applied as a codebook to
provide quantitative information on categories and frequencies of
problems identified in cognitive interviews and FGDs. Consolidated
criteria for reporting qualitative research (COREQ) (Tong et al., 2007)
were followed to ensure standardized reporting (see Supporting
Information S1).

3.2 | Method
3.2.1 | Participants

Participants were recruited in Guangzhou from (1) a stroke rehabili-
tation outpatient department of a tertiary hospital in Yuexiu District,
(2) a rehabilitation department using traditional Chinese medicine of
a secondary hospital in Baiyun District and (3) a community in Baiyun
District. Individuals were eligible to participate if they had experi-
enced a cerebral infarction or intracerebral haemorrhage and had
been more than 6 months since the most recent stroke. Those with
cognitive impairment (Montreal Cognitive Assessment score <26),

native Cantonese speakers who were not fluent in Mandarin and
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those with dysphasia were excluded. Purposive sampling was used
to achieve the maximum heterogeneity regarding education level,
gender, age, occupation and marital status. We sampled from three
different areas for this purpose. One set of nine practice rounds,
where the number of rounds of iteration was determined based on
the saturation of information, was conducted (Willis, 2005). Two re-
searchers (Y. G. and Y. H. C.) were in charge of recruitment in the
two rehabilitation departments, and a resident in the community in
Baiyun District helped us to invite eligible individuals to participate
in this study. Twenty-seven eligible participants showed their willing-
ness to participate when they were contacted by the two research-
ers. Another two invited individuals rejected taking part in; one did
not agree to recordings or notes during the interview, whereas the
other did not admit to having a stroke.

3.2.2 | Data collection

All of the cognitive interviews were conducted by the first author
(M. J.) from November 2020-February 2021. The first author was
trained and had prior interview experience and performed each
interview based on a cognitive testing protocol that was created
from the FGD. The focus group consisted of one facilitator, three
researchers, two clinical nurses and one observer. The QAS-99 was
used as a codebook to provide quantitative information on problems
of the M-PSC. Two researchers (J. Y. T. and Y. L.) were trained and
given a copy of the M-PSC and some QAS-99 coding forms. The fa-
cilitator asked them to indicate whether the problem was present in
the M-PSC by circling Yes or No on the form and, for each circled,
note the reason a Yes code was assigned. The results were discussed
to achieve uniformity, and then appropriate probe questions and
the cognitive testing protocol were generated based on the results.
The first author used the protocol to simulate a cognitive interview
with another researcher (H. Q. L.) who played the role of the stroke
survivor. The interviewer (M. J.) was not involved in the discussion.
Meanwhile, two clinical nurses joined the discussion, and the facili-
tator asked the group to evaluate deficiencies of the protocol and
the interviewer's behaviour. An observer was present during the
whole discussion to take notes and ask questions to clarify issues
raised if necessary. After receiving the protocol, the first author in-
troduced the study to the participants, obtained written informed
consent and practised helping them think aloud. In this case, they
were asked “How many windows are there in this room?” and “Please
tell me the details about how you came up with this answer.” Then,
a semistructured interview was performed using concurrent prob-
ing and immediate retrospective probing, and card sorting was also
used in Q2b. No one else was present besides the participant and
the interviewer, and no prior relationship existed between them. The
first author took descriptive field notes during the interview, looked
back over the protocol to fill in missing information at the end of
each interview, organized these materials and sent them to the focus
group. All interviews were audio recorded and conducted either at

the hospital in an undisturbed office or by WeChat.
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3.3 | Analysis

Two researchers (S. M. H. and J. J. L.) transcribed the audio record-
ing of each interview verbatim, whereas another researcher (H. Q.
L.) rechecked the differences between the two transcripts and cor-
rected the major problems against the recording. The QAS-99 was
applied as the codebook in quantitative content analysis in FGDs.
Two trained researchers (J. Y. T. and Y. L.) independently coded all
the corrected transcripts and reached an agreement with the guid-
ance of the facilitator. The item of the M-PSC was modified if five
participants found the question to be difficult to understand. The
item appraisal, probe development, simulation testing and evalua-
tion were subsequently redone, and the results guided further data
collection. When five participants consecutively reported no prob-
lems or five of nine individuals did not report any issues, the item

was modified appropriately.

3.4 | Trustworthiness

Triangulation was adopted to meet the criteria for credibility, and a
thick description was provided to ensure transferability (Korstjens &
Moser, 2018). Two researchers (Y. G. and Y. H. C.) were selected as
quality control supervisors due to their years of experience in long-
term follow-up stroke care. They were responsible for rechecking
all the materials before the research entered the next stage. Several
strategies were used to ensure that the enrolled participants met all
eligibility criteria (Whitney et al., 1998). The information on the par-
ticipants was checked by one of the researchers (Y. G.) because the
recruiter in the community lacked medical knowledge. In addition,
the interviewer (M. J.) conducted a maximum of three interviews a

day to maintain energy (Willis, 2005).

3.5 | Ethics

This study was approved by the Ethics Committee of Nanfang
Hospital (No. NFEC-2018-054) and proceeded after clearances have
been obtained from all the settings involved. Participants were fully
informed about the aim and procedure before the start of this study.
Anonymity and confidentiality were ensured, and written informed

consent was obtained from all participants.

4 | RESULTS
4.1 | Participant characteristics

Twenty-seven participants, including 24 individuals with ischaemic
stroke, 1 individual with haemorrhagic stroke and 2 mixed stroke
survivors, took part in the cognitive interviews. The participants
consisted of 20 men and 7 women, and they had an average age of

66 years (range: 46-92 years). The median time since the last stroke
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was 36 months (range: 6-276 months). Three of the participants
were widowed, one was divorced and the others were married.
Their professions varied from office worker, nurse, teacher, labour,
civil servant, accountant, businessman, railwayman, pharmacist
to unemployed. The median time of schooling was 9 years (range:
6-16 years), and two participants were never educated. The average
time of the recorded interviews was 27 min (range: 16-47 min).

4.2 | Cognitive interviewing

Thirty-eight problems were proposed based on the QAS-99 in FGDs,
which identified all but four of the 30 questions that emerged in the
cognitive interviews (Table 1). Each item of the M-PSC was modi-
fied at most five times and at least once. One item was added, and
one item was changed only in terms of the pronoun. With 6 of the
38 problems not up to standard, 87% of the problems identified in
the cognitive interviews were identical to the problems raised in
FGDs. We also added a new item, “Phonetic words,” to the QAS-99
for the better categorization of interviewer-administered question-
naires. Readers can find detailed descriptions of all original items of
the M-PSC and identified problems as well as suggested revisions in
Supporting Information S2.

4.2.1 | Category 1: Clarity

Wording
Some participants described difficulty with lengthy items.

TABLE 1 The coding results of the QAS-99

Frequencies of
problems (n)

FGDs Cls

Categories Subcategories
Clarity Wording 3 2
Technical terms 14 6°
Phonetic words 2
Assumptions Inappropriate 11 11
assumptions
Double-barrelled 7 6
items
Sensitivity/bias Sensitive content 3 1
Other problems 0 4
Total 38 30
Reading Not identified in FGDs or Cls

Instructions

Knowledge/memory

Response categories
Note: Abbreviations: Cls, cognitive interviews; FGDs, focus group
discussions; QAS-99, question appraisal system.

*Two technical terms were eventually categorized as phonetic words
after cognitive interviews, and the frequency was not counted in total.

Concerning the item “Advice on health related lifestyle changes,
such as diet and exercise” (modified version of Item 1), one partic-
ipant reported he was confused in grasping the meaning, whereas
the other four had challenges interpreting it. Specifically, two partic-
ipants could not remember the entire question, and the other two in-
dicated that the question was easy to respond to but hard to repeat.
“It's easy to answer, but | can't repeat it. It's a little difficult to repeat
this question” (P13). Shortening the sentence to “Lifestyle changes,
such as diet and exercise” solved this problem.

The M-PSC provides examples to make it easier to define “things
important to you” (Iltem 10). However, the participants found that their
understanding of this item was limited by excessive and inappropriate
examples. ‘I think it would be better to ask directly with no examples”
(P4). “I don't know how to answer this question because my husband
passed away” (P5). We deleted parts of the examples to address this

problem, and only the examples “work” and “hobbies” were retained.

Technical terms
Participants frequently had difficulty interpreting technical terms.

In the first round, five of the eight participants found that the
translated term for “lifestyle changes” was undefined. Some re-
ported difficulties in comprehending the term, whereas the others
interpreted it to mean only either “food” or “exercise.” “That means
a better diet, for example, eating light foods” (P1). The participants
also failed to include “rehabilitation therapy” in their answers. For
example, some participants considered walking and medications to
be “rehabilitation therapy.” “In my understanding, the drug that can
cure me is the rehabilitation therapy. The medicine | take now can
just control disease, but not cure it. | understand it in this way” (P14).
Some participants from the community did not even know what re-
habilitation therapy was. “I don't know what it means. | have never
seen that” (P12). We solved the two problems above with an expla-
nation or, more precisely, examples to make them clear.

Wrong references to body parts were also reported. The partici-
pants described the arm to mean only the upper arm. “(Pointing at the
upper arm) This is the arm ... but that is the forearm, not the arm” (P7).
Several participants also had problems regarding the parts of the leg.
“Usually, | think the leg just means the thigh” (P4). In addition, a pho-
netic problem occurred with this item, so we handled it comprehen-
sively. A concise illustration was made to replace the words in Chinese.

The participants indicated that the item “Do you feel anxious or
depressed?” was easy to understand and respond to, but they had
difficulty explaining the technical terms, especially the translated
word “depression.” “Depression means ... uh ... | don't know how to
explain it, but | make sure | never suffered from it. | know what that
means, but | have no idea how to explain it” (P8). An explanation was
added to address this issue.

Additionally, the participants showed challenges understanding
the word “participation.” “l am not clear what it means” (P13). In addi-

»u

tion, words in Chinese, such as “medication suggestions,” “activities

of daily living,” “daily living,” “activity” and “anxiety,” were challeng-
ing to some participants, even though they were unmodified. “That

depends on how you interpret it. | don't know what you are implying.
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Is it the aspect of the labour or the family?” (P16) In particular, we
considered the translated term “new pain” to be an understanding
issue at first; however, it was identified as a phonetic problem by

cognitive interviews.

Phonetic words
There were problems concerning phonetic words in Chinese when
the participants were thinking aloud.

For example, the translated term “new pain,” which is also a tech-
nical term in Chinese, was reported to sound like “heartache.” “Of
course, from the family, and the small society ... which means the
emotional baggage” (P2). “(Pointing at his heart) | think you mean
angina, do you?” (P4) We expanded the phrase into a sentence to
make it easy to understand and clear.

Meanwhile, the word “arm” in Chinese was misheard as “the back
of the hand,” “the coldness of the hand” and “the paralysis of the
hand.” “That means your hand feels cold, which is called the ‘the
coldness of the hand” (P10). A concise illustration was made as
stated above.

4.2.2 | Category 2: Assumptions

Inappropriate assumptions
An inappropriate assumption was made about the “last assessment.”
Five consecutive participants reported this issue when they were
exposed to the M-PSC for the first time. “After the stroke, | ... as the
‘last assessment’, | have no idea about it ... what do you mean by that?”
(P2) In addition, although used in all items and probes, we viewed this
as one question and just asked the probe in Item 1. We addressed this
problem by removing the “last assessment” from all items.

Double-barrelled items
Participants found it difficult to understand these items because
they contained more than one implicit question.

Seven items of the M-PSC had this problem, and to our great sur-
prise, we easily identified all seven items using the QAS-99. A typical
example is as follows: “Since your stroke or last assessment, are you
finding it more difficult to think, concentrate or remember things?”
Five successive participants indicated that they were puzzled about
how to answer such an overlapping question. “It's strange ... uh, |
don't know how to answer it. My memory has gradually blurred
these years, but | never found it was difficult to think and concen-
trate. | am not diagnosed with Alzheimer's disease, ha-ha (laughing)”
(P5). Furthermore, the double-barrelled questions made the items
lengthy. “The sentence is too long, and | think it would be better to

disjoin it” (P3). Item decomposition was applied to solve this problem.

4.2.3 | Category 3: Sensitivity/bias

Sensitive content
The participants identified the family relationship as a sensitive

topic, and two of them even cried after we talked about this problem.
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“I'm afraid the disease might bring pressure to my son. His work
and life might be influenced (sobbing)” (P19). We suggest that this
item be treated according to the role of the medical personnel ad-
ministering the questionnaire. If the individual is close to the family
and can do something to improve the relationship, we strongly rec-
ommend asking this item and taking action. Otherwise, we recom-
mend skipping this item as we did in the third iteration.

4.2.4 | Category 4: Other problems

Four problems not previously identified in FGDs were reported.

Contrary to our expectation, the participants failed to under-
stand the meaning of “medications for preventing another stroke.”
“l don't know what it means ... | just take medicine as advised by the
doctor” (P12). In addition, one participant considered medications
to be the injections given in the hospital during the acute period. “I
think it means the medication that can be used to treat the stroke.
| didn't take the imported medicine in the hospital, although others
were injected” (P10). We settled this problem by altering the term to
the common phrase “medicine suggestions” in Chinese.

The participants reported that stiffness in their body parts was
relieved gradually after rehabilitation training. “Nope, it becomes
better instead, and that is the most improvement” (P3). We ad-
dressed this problem by adding the new item “Does the stiffness
in [BODY PARTS] improve now?” and replacing the word “this” with
“the stiffness in [BODY PARTS]" to the question “Is this interfering
with activities of daily living?” to make the sentence read smoothly
in the Chinese context.

The translation error for “preparing hot drinks” was very surpris-
ing. Three participants described this item as “hot tea,” “boiled water”
or “hot soft drinks” individually, whereas two participants reported
they were completely puzzled about it. “Preparing hot drinks? Yes, it
would be better to drink boiled water, not cold water” (P4). In fact,
we had not considered this term to be a translation error before the
quality control supervisors discussed it with us. They proposed that
participants normally were not linguists, and they certainly could not
describe what it meant in detail. A common and simple translation
was needed. Thus, two phrases, “boiling water” and “pouring boiled
water,” were used to replace the original translation.

After all the examples had been deleted to make Q10 brief, the
participants were confused with the definition of “things important
to you.” Thus, the examples “work” and “hobbies” were left.

5 | DISCUSSION

Using the M-PSC as an example, this study describes the active
role of the QAS-99 in combination with qualitative and quantitative
methods in cognitive interviews for cross-cultural adaptation. We
used the QAS-99 as a codebook to provide quantitative information
identified in FGDs and cognitive interviews. Meanwhile, the con-
necting link between the preceding and the following in processes

related to problems was formed in this way.
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Although many published studies consider expert reviews to
be a pretesting method for item appraisal (Klarare et al., 2021; Wu
etal.,, 2020; Zou et al., 2019), quantitative methods have rarely been
used to appraise the readability and wording of questionnaires in
cross-cultural adaptation (Egger-Rainer, 2019; Rapley et al., 2018).
Although academically or professionally oriented experts often
know the participants in the study well, they may not be very good
questionnaire designers. The empirical opinions of experts must
be accepted with discretion and considered to be modifiable based
on other objective testing results (Willis, 2005). By employing the
QAS-99, we conducted a quantitative item appraisal as an indepen-
dent procedure in addition to an empirical expert review. The re-
sults of item appraisal guided the next process: probe development.
Developing appropriate probe questions is not a small challenge
for researchers. Some authors of published studies have shared
the probes they applied, but there is very little documentation on
how to formulate anticipated probes (Dabbagh et al., 2020; Flythe
et al., 2019; Li et al., 2018). According to the results of item apprais-
als, probes can be easily developed using the QAS-99. Traditionally,
researchers have devoted themselves to developing systematic
methods of analysis based on qualitative strategies in dramati-
cally different ways (Eeg-Olofsson et al., 2020; Gawad et al., 2020;
Zarnowiecki et al., 2020), which has made it difficult to further
compare and analyse. Some authors have suggested a thematic ap-
proach in the testing process. Simwinga et al. (2019) identified four
categories after analysing transcripts from cognitive interviews,
Wiegers et al. (2019) classified data into eight themes and Furtado
et al. (2020) identified six categories in the same way. However,
the categories varied from one another. In other studies, data were
analysed deductively based on the four-stage cognitive model:
comprehension, information retrieval, judgement and response
process (Gerlach et al., 2020; Halls et al., 2018; Murphy et al., 2018).
Although predefined themes were established, researchers also
had to engage in classifying the problems into the right theme. Case
analysis and content analysis have also been employed in some
studies (Andersen et al., 2014; Eeg-Olofsson et al., 2020). Although
qualitative methods might detect the problems, they cannot dis-
tinguish the source of the problems and quantify them (Andersen
et al., 2014). At the same time, qualitative analysis methods may
cost researchers considerable time and energy. Quantification
of phenomena or categories could be performed to gain a better
understanding of qualitative data (Malterud, 2001). In this study,
the QAS-99 was applied as a codebook in quantitative content
analysis to deal with data from cognitive interviews; in this way,
effortless data analysis was performed. In addition to inappropri-
ate assumptions that were present in each item, double-barrelled
items and technical terms were the most frequent problems. Two
technical terms were eventually categorized as phonetic similarity
issues after cognitive interviews. Therefore, we added a new item,
“phonetic words,” to the QAS-99 for the sake of better categori-
zation for interviewer-administered questionnaires. The problems
related to reading and instructions were not identified; it might be

attributed to expert reviews correcting these problems. However,

the implementation of expert reviews did not mean that these
two problems would not be reported in the cognitive interviews.
Similarly, the categories of the problems not identified in this study
did not necessarily appear in other survey questionnaires. In addi-
tion to the newly added subitem, all items and subitems of the QAS-
99 were retained to wait for further validation. Additionally, this
study provides evidence that interviews with members of the target
population to better characterize and assess participants' cognitive
processes may result in contrary item changes, even in direction,
which was not found in previous work (Kjérk et al., 2019; Turner
et al, 2019; Ward et al., 2014).

The sample size in cognitive interviewing has been the subject of
enduring discussion (Turner-Bowker et al., 2018). Current practices
are based on the assumption that the most critical questionnaire is-
sues can be revealed by a small sample (Beatty & Willis, 2007). One
study challenged this assumption and claimed that significant issues
continued to be uncovered even after 50 or more cognitive inter-
views (Blair et al., 2006). Another study also questioned this practice
and proposed that cross-cultural studies often included a large num-
ber of interviews (Willis, 2015). It is better to run several iterations
with a small number of participants than one or two iterations with a
large number (Willis, 2005). Some practices have included employing
approximately 5-15 subjects in a round to conduct cognitive inter-
views (Lee, 2014; Willis, 2005). The iterative approach was proven
to be useful, but it was not clear how many rounds were usually
needed. Some qualitative researchers have recommended that the
sample size should be sufficient to reach theoretical saturation with
a range between 20 and 30 interviews (Turner-Bowker et al., 2018;
Vasileiou et al., 2018). We suggest, and applied in this study, one
set of nine practice rounds, where the number of rounds of itera-
tion is determined based on saturation of information. Participants
recruited from outpatients and communities in the same district
may have similar characteristics. To offer sufficient information
power (Malterud et al., 2016), we chose an outpatient from a dif-
ferent district with the community. Again, we state the importance
of the FGDs. Our experience in this study suggests that FGDs are a
productive line of research that may benefit cognitive interviews.
Indeed, we take the view that interviewers should be excluded from
the discussion, seeing that their assumptions in the interviews may
influence the results of the analysis.

Further research is also needed to explore how to define satu-
ration in cognitive interviews, including items and alternative sub-
items. Few studies have provided empirical data on how saturation
was achieved in cognitive interviews using qualitative or quanti-
tative methods (Hennink et al., 2017). Willis (2005) proposed that
a question should be modified when five of nine participants find
the question to be difficult to understand. A related problem is as
follows: Should we set the same criteria for items and alternative
subitems? There is no doubt that more informants are required to
reach saturation for alternative subitems because researchers can-
not forecast which participant will be asked the alternative subitems.
A prime example, which we also came across in this study, is when all

the items reached saturation except for one alternative subitem, and
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four consecutive participants reported no problems with it. Is it nec-
essary to run another iteration or should the iterations be stopped to
avoid waste? A further discussion on these matters is needed.

5.1 | Limitations

This study has several limitations. First, the interviews were con-
ducted in normal settings, not a dedicated cognitive laboratory.
Second, the participants in this study were untrained, and it was
their first time taking part in cognitive interviews. It is suggested
that in further studies, laboratory testing be conducted with
experienced volunteers if possible, although this is not a criti-
cal requirement for cognitive interviewing. Third, this was a sin-
gle study adapting a single interviewer-administered checklist.
Further research is needed to explore the generalizability of the
findings for both interviewer-administered questionnaires and self-
administered questionnaires. Finally, the M-PSC should be vali-
dated with additional research.

6 | CONCLUSION

We demonstrated the active role of the QAS-99 in combination
with qualitative and quantitative methods in cognitive interviews for
cross-cultural adaptation and formed a connecting link between the
preceding and the following in processes related to problems using
the QAS-99. Further research may focus on the issues of saturation
in cognitive interviewing and the effect of the combined approach
for interviewer-administered questionnaires and self-administered

questionnaires.
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