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1 | INTRODUCTION development is exponentially growing, both in terms of new
instruments and translation of existing ones. During the pro-
Accurate instrument development has long been a corner-  cess of cross-cultural instrument development, a gap com-

stone of nursing research, and given the increasing number ~ monly exists between the intended meaning of questionnaire
of studies in international settings, cross-cultural instrument  items and the extent to which the participant understands
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1.1 | Value of cognitive interviewing

In recent decades, cognitive interviewing, as part of the
translation validation process, has evolved as an approach to
locating potential errors in survey questionnaires (Willis,
1999). The development of the cognitive interviewing
method has contributed to the understanding of sources of
measurement error and facilitated exploration of the thought
processes of participants as they experience questionnaires
(Garcia, 2011; Knafl et al., 2007).

More specifically, cognitive interviewing is a useful
method for examining how participants understand, mentally
process, and respond to instruments, and thus can be used to
enhance the validity of an instrument by revealing partici-
pant misunderstandings of its concepts and language that
can then be addressed (Willis, 2005). Because it is intended
for evaluating the transfer of information, both during instru-
ment translation and during data collection, the focus of cog-
nitive interviewing lies in the question-and-answer process
rather than the entire survey process (Collins, 2014).

Traditionally, nursing researchers have conducted pilot
studies to test newly developed or translated instruments,
but such studies may not be sufficient to identify possible
instrument flaws. Because pilot studies may not detect all
the potential problems with an instrument, question-testing
methods such as cognitive interviewing are valuable for
thoroughly examining the instrument and the question-and-
response process. In Asian languages and cultures in particu-
lar, communicative norms are frequently different from
those of English language and culture, leading to difficulties
in comprehending questions due to participants' lack of lexi-
cal knowledge or differences in participants' thought pro-
cesses (Park, Sha, & Pan, 2014). Furthermore, cultural
variability as well as questionnaire design matters such as
response format, question length, and reading level all affect
the way that questions are interpreted by participants
(Johnson et al., 2006). Because of this, cognitive interviews
have been found to be useful for pretesting the conceptual
equivalence of survey items among a diverse target popula-
tion (Napoles-Springer, Santoyo-Olsson, O'Brien, & Stew-
art, 2006). Thus, the overall value of cognitive interviewing
as a pretesting method for health research questionnaires is
that it provides a standardized process to maximize instru-
ment quality (Knafl et al., 2007).

1.2 | History of cognitive interviewing

Over the past 30 years, developments in participant task
analysis and error measurement have significantly
influenced the application of cognitive interviewing. This is
evidenced by the Cognitive Aspects of Survey Methodology
(CASM) movement, which combined survey methodology
and cognitive psychology and had its origins in the United

NURSING SCIENCE

States and Germany in the mid-20th century (Collins, 2014).
The basic principle of CASM is that information processing
steps exist that require a sequence of complex cognitive pro-
cesses. As an outcome of the CASM Conference held in
1984, the four-step cognitive model was proposed by
Tourangeau (Willis & Miller, 2011). This model offers a
helpful framework for understanding the various “errors of
interpretation” in survey research (Collins, 2014). Moreover,
this model has been widely used in various research fields
and has become a major component of health-related survey
research in Western countries. In its current form, cognitive
interviewing typically involves the process of a researcher
conducting meetings with individual members of a target
population in order to elicit information, beliefs, and opin-
ions that could not be effectively obtained using a quantita-
tive instrument or other research means. This approach is
used for a variety of research purposes ranging from
straightforward qualitative data collection to instrument
development and translation efforts.

1.3 | Examples of cognitive interviewing in
health-related studies

Table 1 presents 11 health-related studies demonstrating the
advantages of cognitive interviewing for instrument devel-
opment and cross-cultural research. The instrument issues
they identified are presented in Table 1, along with the asso-
ciated findings and contributions. For example, Hay et al.'s
(2014) research involved the US National Cancer Institute's
(NCI) Patient-Reported Outcomes version of the Common
Terminology Criteria for Adverse Events (PRO-CTCAE).
This is a library of questions for research to identify symp-
tomatic adverse events from patients' perspectives. Cognitive
interviewing proved to be valuable during initial develop-
ment of this instrument, as Hay et al. (2014) used this
approach to assess patients' comprehension of the item
library. Three rounds of cognitive interviewing were used to
evaluate patient comprehension, retrieval, judgment, and
response for the questions. Over 20% of the questions evalu-
ated were modified as a result of the interviews, until no fur-
ther difficulties with questions could be identified. This
example shows how cognitive interviewing can be produc-
tively used to verify question clarity, patient comprehension,
and patients' ease of response and judgment while also help-
ing to establish content validity based on patients'
perspectives.

Cognitive interviewing again proved important when
Arnold et al. (2016) translated the 124 questions of the US
version of the PRO-CTCAE from English into Spanish. The
researchers again applied cognitive interviewing to linguisti-
cally validate the translation of the item library. In their
study, cognitive interviews were held with a total of
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109 participants in two rounds. After the first round of inter-
views, 22 questions were identified as posing potential diffi-
culties for participants, despite the fact that all problems in
English had been resolved at the time of instrument develop-
ment (Hay et al., 2014). For the Spanish translations, five
problematic questions were revised, and subsequently were
found to pose no interpretation difficulties during the second
round of interviews. However, 17 questions were ultimately
judged to pose only minor difficulties or to have no suitable
alternative phrasing, and so were not revised after transla-
tion. Typically, the process continues iteratively until it is
demonstrated that all problems with comprehension and cog-
nitive processing have been resolved. This example does
show the value of cognitive interviewing with each new
translation, even in cases when the original language version
previously has been verified through the process.

As a key step of cross-cultural validation, cognitive inter-
viewing helps to ensure accurate participant understanding
of questions through its question-and-answer process and
reveals how researchers' and participants' interpretations of
questions may differ. The ideal result of the instrument
development process is an enhanced measure that blends the
perspectives of the researcher with the points of view of
potentially diverse participants to improve the accuracy and
overall quality of the research. To this end, cognitive inter-
viewing can expose the array of unexpected participant per-
spectives and responses and thus contribute to a more
reliable instrument. With expanded use, cognitive inter-
viewing can globally improve the reliability and validity of
health research.

1.4 | Problems avoided through cognitive
interviewing

Questionnaires are ubiquitous in nursing research, and it has
become commonplace to employ translated instruments in
cross-cultural and multi-cultural settings (Willis & Miller,
2011). However, use of faulty instruments in cross-cultural
research can result in participants being unable to retrieve
information, finding questions irrelevant or overly sensitive,
being confused by complex formats, and failing to complete
the instrument (Conrad & Blair, 1996; Drennan, 2003;
Tourangeau, 1984).

While both researchers and participants can be sources of
error in survey efforts, participant errors in particular can be
clustered into five categories, as suggested by Conrad and
Blair (1996). First, lexical problems involve the wording
used in a questionnaire and affect the participants' under-
standing of the questions. Second, when participants do not
clearly understand the scope of a question, a problem arises
with respect to what the question specifically includes and
excludes. Third, temporal problems are related to

participants' misunderstanding of timeframes. Fourth, logical
problems occur when participants misunderstand how to
answer a question (e.g., whether to answer once or twice
because of the presence of connecting words like “and”).
Fifth and finally, computational problems involve computa-
tions that cause participants to answer inaccurately or not at
all (Drennan, 2003).

In nursing research, many investigators have reported
that study participants from diverse backgrounds were
uncertain about how to properly respond to questions. More-
over, participants were often not used to dealing with
researchers, and even when the research purpose was
explained using informal language, participants needed fur-
ther explanation in a more conversational style (Garcia,
2011). Instruments used in nursing research, in particular,
can be misinterpreted by participants, because they may
employ more formal language as well as specialized termi-
nology. Because health matters are involved, participants
tend to be sensitive to the wording used in questions, and
they can easily misunderstand intended meanings. Thus, in
nursing research, survey questions must be carefully
designed and phrased so as not to confuse participants and
thus affect the quality of data collected. This is especially
true for instruments used in cross-cultural research, where
the potential for participants’ misunderstanding is even
greater.

1.5 | Cognitive interviewing process

1.5.1 | Four steps of the question-and-answer
process

Tourangeau (1984) developed the four-step model of the
question-and-answer process to represent the CASM, and
these four steps have been widely used to identify potential
challenges to instrument reliability and validity and thus to
accurate measurement (see Table 2). A well-designed survey
question is understood equally well by all participants and
with the intended meaning.

The first step is comprehension of the question, which
may also be referred to as question interpretation. The goal
is for participants to interpret the question in the way
intended by the researcher in order to avoid inappropriate
responses. Therefore, this step of the process broadly
ensures that researchers' and participants' interpretations of
the question are conceptually equivalent. Cognitive inter-
viewing can reveal instances where researchers' and partici-
pants' interpretations of the questions differ in scope and
depth (Willis, 2005).

The second step is information retrieval, which involves
participant retrieval of the necessary information stored in
long-term memory. This involves the participant's applying
retrieval strategies, using cues to prompt recollection,
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TABLE 2 The four steps of the question-and-answer process

The four steps
Step 1

Comprehension
(interpretation)

Step 2

Information retrieval

Step 3

Judgment formation

Step 4

Response editing

Description

Understanding the question as
intended by the researcher

Retrieving necessary information
from long-term memory

Judging how to answer the question
based on the “raw material”
available

Responding through formatting (if
applicable) and editing the
response

What the participant thinks

What does the participant believe the
question is asking?

What types of information does the
participant need to recall in order
to answer the question?

Does the participant judge the
response to be adequate to answer
the question?

Can the participant match the
internally generated answer to one
of the response options given by
the question (if applicable)?

Does the participant believe that
answering the question honestly
will detract from his/her
reputation?

NURSING SCIENCE

What the researcher thinks

What do specific words and phrases
in the question mean to the
participant?

What types of strategies does the
participant use to retrieve
information?

How does the participant arrive at
the answer? Is the answer a logical
outcome of the comprehension and
retrieval steps?

Does the participant understand how
to formulate the response
according to the question format?

Does the participant want to tell the
truth in answering the question? Is
the answer affected by the
participant's impulse to “look
better” to others?

Note: The information in this table is generally drawn from Tourangeau (1984) but has been modified based on the authors' experience and literature review results

(e.g., Collins, 2014; Willis, 2005).

retrieving personal memories, and filling in memory gaps
through inference. Individual participants may have different
perspectives on a question's meaning that are affected by
how much they remember about a specific event and how
their memories make them think about it; and, in some
cases, participants may have no memories at all related to
the question. Moreover, participants' ways of understanding
a question differ depending on their individual experiences
and memories. Therefore, knowledge of the retrieval process
helps researchers to recognize and avoid barriers to partici-
pant understanding and recall (Collins, 2003).

The third step is judgment formation, which involves par-
ticipants making a judgment regarding the information nec-
essary to answer the question, as well as formulating a
response. Formatting the response refers to adapting it to a
closed-ended question, where the participant must select
from the options provided. Participants formulate their
answers to questions based not only on the “raw material”
they remember but also on what they cannot recollect. That
is, they estimate whether what they do remember is adequate
to provide the information requested. This form of judgment
formation requires an accurate and fully understandable
response scale (Collins, 2003; Willis, 2005).

The last step involves participants answering the ques-
tion, which entails “formatting” and “editing” of the
response. Editing the response refers to the participant's
impulse to conform to social norms and thus may involve
social desirability bias and acquiescence (Collins, 2003).
After the participant marks their answer, the discussion of

the fourth step may address why that answer was given and
whether another individual would be likely to interpret the
question in the same way.

This four-step process is iterative in nature, as it is con-
ducted repeatedly until all instrument questions are tested,
questions are modified, and all sources of confusion are
resolved. The cognitive findings of every set of interviews
are discussed in a meeting of the research team for validation
purposes. During this meeting, the team evaluates every
question-related issue identified and determines appropriate
modifications to the question, which are then tested with a
new group of participants.

During the interview process, the interviewer not only
records the participant's thoughts about and erroneous inter-
pretations of questions but also invites the participant to rec-
ommend alternative words and phrases that might better
capture the concepts and meanings intended. This activity is
especially important when an instrument translation is
involved, as the opportunities for misguided linguistic
choices are all the greater. Through the four steps and subse-
quent research team evaluation of findings, all major sources
of response error should be identified and corrected.

1.6 | Techniques of cognitive interviewing

In accordance with the four-step question-and-answer process,
two major techniques are used in cognitive interviewing: the
“think-aloud” technique to expose the participants' thought
processes and “probing” to apply more specific questions in
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order to clarify a response (Collins, 2014; Willis, 1999). The
two techniques are not entirely independent and are often
used in combination (Willis, 2005).

The think-aloud technique involves the interviewer explic-
itly asking the participant to verbalize her/his thoughts in
answering each item of the questionnaire. The researcher
states each item aloud and then records notes on the partici-
pants' thought processes in generating an answer. Before con-
ducting a cognitive interview, the interviewer explains how
the participant should answer “think-aloud” questions to bet-
ter reveal the thought process. The interviewer may choose to
be more or less assertive during the interview process, either
intervening as little as possible or asking additional probing
questions (Beatty & Willis, 2007; Willis, 2005).

Along with the “think-aloud” technique, interviewer prob-
ing is important for searching more deeply into the basis for a
response to a questionnaire item. The interviewer states each
item aloud, and the participant answers; the interviewer then
asks for more details related to the item or the answer given.
Categories of cognitive probes include comprehension/ inter-
pretation probes, paraphrasing, confidence judgment, recall
probes, and specific and general probes (Willis, 2005).

The advantages of verbal probing are interviewer control
of the flow of information, the ease of preparing participants
before the interview, and the ability to maintain the focus of
the interview on the questionnaire items. Disadvantages
include “artificiality,” where probing for further information
influences how the participant answers, and the potential for
bias in probe questions, avoidance of which requires careful
training for the interviewer (Willis, 2005).

The think-aloud and probing techniques both support
exploration of the thoughts and recollections of participants
while completing a questionnaire in order to gather the
desired data as well as participants' suggestions for an items'
focus and language. Consequently, cognitive interviewing
employing these techniques results in instrument develop-
ment that reflects the perspectives of both researchers and
participants.

1.7 | Practical guidance for conducting
cognitive interviews

The cognitive interviewing process requires careful prepara-
tion and decision-making regarding the kind of information
that must be acquired to meet the research objectives. For
cognitive interviews to be successful, a number of inter-
viewer characteristics are desirable. First, the interviewer
should be a good listener, nonjudgmental, patient, and
friendly but professional (Collins, 2014). Effective cognitive
interviewing is more the result of interpersonal skills than
academic qualifications. However, the interviewer also
needs to have knowledge of the research's subject area,

training in cognitive interviewing, and familiarity with con-
cepts such as bias (Willis, 2005). Moreover, the interviewer
should be able to make participants comfortable enough to
freely express thoughts and feelings.

Cognitive interviews are mostly face-to-face interviews,
and choosing an appropriate interview location is a major
consideration. The setting should be private, quiet, conve-
nient, comfortable, and free from distractions. Both natural-
istic and controlled interview environments are considered
acceptable (Collins, 2014). Unlike the telephone interview,
meeting face-to-face allows the interviewer to observe non-
verbal cues and establish a more natural interaction with the
participant, and thus the face-to-face mode is generally
applied. However, telephone interviews may be employed
when the questionnaire is intended for telephone surveys or
when it is not feasible for the interviewer and participant to
meet in person (Willis, 2005).

The time required for the cognitive interviewing process
depends on a number of factors such as the target popula-
tion, the number of questionnaire items, the number of
rounds of testing, and the specific questioning mode used by
the interviewer. Another main factor is also how much time
is available for the research as a whole (Collins, 2014). For
each cognitive interview, the ideal length is 1 hr, and it is
not advisable for an interviewer to conduct more than three
interviews in a given day. For every testing round, a mini-
mum of five to a maximum of 15 interviews is usually suit-
able to obtain the data needed to verify or modify
questionnaire items, and usually three iterative rounds of
interviews are recommended (Willis, 2005).

After each round of cognitive interviews, the research
team meets to discuss the interview findings. Based on the
findings, a consensus is reached on which questionnaire
items should be modified in terms of content or language.
The modified questionnaire is then subjected to a subsequent
round of cognitive interviewing until a final version of the
questionnaire is achieved.

Another consideration is the number of interviewers to
be involved. This decision partially depends on the time and
resources available. One advantage of having multiple inter-
viewers with varying perspectives is that more comprehen-
sive identification of questionnaire problems should be
possible. Another advantage is that multiple interviewers
can be more flexible regarding the times and locations of
interviews (Collins, 2014). On the other hand, a single skill-
ful interviewer can apply a consistent and reliable approach
to a range of participants.

2 | CONCLUSION

Cognitive interviewing in instrument development can help
to avoid a number of problems commonly encountered in
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nursing research. Accurate instruments are required to
interpret and assess patient outcomes, and instrument revi-
sion based on cognitive interview findings can reduce mea-
surement error, improve reliability and validity, and
contribute to accurate and unbiased research results. The
advantages of employing cognitive interviews include all-
owing exploration of whether questionnaires are interpreted
properly by participants, identifying alternative wordings
for improvement of questions, and determining whether the
data desired can be obtained and whether it is willingly
This
researchers to determine whether response options are ade-

provided by participants. method also allows
quate to obtain accurate data and whether the questionnaire
as a whole is regarded as usable by participants (Collins,
2014).
researchers discover potential instrument flaws and correct

In essence, cognitive interviewing can help
them in advance, subsequently avoiding collection of inac-
curate data that will result
(Garcia, 2011).

Considering the cultural diversity of nursing research set-
tings, cognitive interviewing is an essential aspect of cross-
cultural instrument development. Cultural and linguistic dif-
ferences need to be accounted for to achieve concept and
item equivalence to the intentions of original developers and
ultimately to achieve greater consistency in health assess-
ment worldwide. Furthermore, the ability of properly con-
ducted cognitive interviews to obtain comprehensive
feedback on an instrument promotes precise understanding
of how it can be modified to obtain appropriate responses,
which is essential to acquire accurate information on health
outcomes. For these reasons, cognitive interviewing should
be considered a key pretesting method for development of
accurate instruments and enhancement of cross-cultural

nursing research.

in faulty conclusions
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