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Abstract
Because of the vital need to attain cross-cultural comparability of estimates of tobacco use across
subgroups of the U.S. population that differ in primary language use, the NCI Tobacco Use
Special Cessation Supplement to the Current Population Survey (TUSCS-CPS) was translated into
Spanish, Chinese (Mandarin and Cantonese), Korean, Vietnamese, and Khmer (Cambodian). The
questionnaire translations were extensively tested using an eight-step process that focused on both
translation procedures and empirical pretesting. The resulting translations are available on the
Internet (at http://riskfactor.cancer.gov/studies/tus-cps/translation/questionnaires.html) for tobacco
researchers to use in their own surveys, either in full, or as material to be selected as appropriate.
This manuscript provides information to guide researchers in accessing and using the translations,
and describes the empirical procedures used to develop and pretest them (cognitive interviewing
and behavior coding). We also provide recommendations concerning the further development of
questionnaire translations.

In order to estimate patterns of tobacco use in the United States, it is vital to assess behavior
accurately across a range of racial and ethnic minority groups. Especially because many
members of these sub-populations are linguistically isolated, and cannot complete a
questionnaire in English, researchers must develop questionnaires that are both linguistically
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and culturally appropriate (Behling & Law, 2000; Goerman, 2006; Ji, Schwarz, & Nisbett,
2000; Johnson, 1988, 2006; Harkness & Schoua-Glusberg, 1998; Martinez,, Marín, &
Schoua-Glusberg, 2006; McKay, et al., 1996; Rogler, 1999; Stewart & Nápoles-Springer,
2000; Warnecke, et al., 1997). Several large population surveys, such as the California
Health Interview Survey (CHIS), have begun to include a range of languages (Ponce, et al.,
2004). Further, translated versions are especially appropriate for tobacco use ascertainment
in State and community-level areas that are highly represented by non-English-speaking
populations (Ma, et al., 2004).

The current research focuses on the translation of a well-established tobacco use
questionnaire -- the Tobacco Use Supplement to the Current Population Survey (TUS-CPS)
– into Spanish and several Asian languages. We direct users to versions of the TUS-CPS
translated questionnaires that are downloadable from the Internet, and advocate their use in
National, State, and local area surveys. Further, we describe the extensive processes used to
develop the translations, because an explication of the methodology may be of interest to
researchers who plan their own translation and evaluation efforts.

Background
As a general population surveillance system, the TUS-CPS has been administered six times
since 19921. The survey is a key source of National and State level data on smoking and
other tobacco use in the U.S. household population, and for each cycle relies on a large,
nationally representative sample of about 240,000 individuals age 15 or higher. Data from
the TUS-CPS are used by researchers to monitor progress in the control of tobacco use, to
conduct tobacco-related research, and to evaluate tobacco control programs (Augustson &
Marcus, 2004; Burns, Major, Anderson, & Vaughn, 2003; Burns & Warner, 2003; Levy,
Romano, & Mumford, 2005; National Cancer Institute, 2005; Rivara, et al., 2004).
Approximately 75% of interviews are conducted by telephone, and 25% through in-person
interview.

To obtain information that extends beyond the individual respondent’s current tobacco use,
and to characterize and monitor tobacco cessation practices, NCI developed and first fielded
in 2003 an elaborated version of the base TUS-CPS: The Tobacco Use Special Cessation
Supplement to the Current Population Survey (the TUSCS-CPS). The TUSCS-CPS focuses
on a range of cessation-related behaviors, and contains items on the topics listed in Table 1.
The Cessation version, as administered in 2003, was selected as the instrument to be
translated and evaluated in the effort described here. We first indicate how to access the
translations, and then review the methods used in their development.

Accessing and using translated TUSCS-CPS questionnaires
The language translations are downloadable directly from http://riskfactor.cancer.gov/
studies/tus-cps/translation/questionnaires.html. Translated versions are intended mainly for
telephone-based administration, but can also be adapted easily to in-person interviewing,
and with somewhat more modification, to self-administration. Files are provided in Adobe
Pro format, which can be edited as the researcher desires. We caution, however, that
modifications to survey question wording or ordering can have influences on responses that
are difficult to predict (Tourangeau, Rips, & Rasinski, 2000). Each translated questionnaire
is available as both a computer-assisted interview (CAI) instrument and a paper-and-pencil

1The TUS-CPS is primarily sponsored by the National Cancer Institute (NCI); the Centers for Disease Control and Prevention (CDC)
has been a co-sponsor since 2001-02; the CPS is itself a joint effort of the Bureau of Labor Statistics and the Census Bureau (see
http://www.census.gov/cps/)
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interview version (PAPI). The CAI instrument contains detailed specifications for question
programming and sequencing (skip patterns), and interviewer instructions.

For the PAPI instruments, all programming language has been deleted or simplified such
that skip patterns and administration instructions can be read easily by the interviewer. Also,
some automated range checks that appear in the CAI instrument have been removed from
the paper version. English and Spanish versions of the online TUSCS-CPS questionnaires
are slightly different from those administered in 2003, in part to allow the current version to
function as a stand-alone instrument not dependent on the Core CPS, and partly to
incorporate limited modifications to several questions, based on the results of testing the
translations2.

Development of the TUSCS-CPS Translations
Rationale for translation into Asian languages

Although the 2003 TUSCS-CPS was fielded in English and Spanish, NCI made a further
decision to create an instrument for more widespread use, by converting the questionnaire
into a set of translations for several Asian groups: Korean, Chinese (Mandarin and
Cantonese), Vietnamese, and Cambodian (Khmer)3. Translation into Asian languages is
particularly important, given that measurement of tobacco use among U.S. Asian sub-
populations has proven enigmatic (Kim, Ziedonis, & Chen, 2007). In particular, although
large National surveys have sometimes revealed lower rates of smoking for Asian
Americans (American Lung Association, 2005; Centers for Disease Control and Prevention,
1998), estimates for these groups may be error prone (Kim, et al., 2007). Prevalence
estimates are often based on surveys of Asians who speak English, and who may exhibit
smoking characteristics very discrepant from those of recent immigrants who are less
acculturated, and speak only their native language. For example, Ma, et al. (2004) and Kim,
et al. (2007) found that low-acculturated Asian men reported smoking rates that were
substantially higher than those of high-acculturated Asian men who spoke English.

Challenges to translation and establishment of cross-cultural comparability
Although the utility of translated questionnaire instruments is clear, it is generally
insufficient to simply translate the source version through a straightforward, single-step
translation process. Rather, survey translation is a complex endeavor requiring the
development and implementation of a number of careful practices (Brislin, 1970; Census
Bureau, 2004; Harkness & Schoua-Glusberg, 1998; Harkness, Van de Vijver & Mohler,
2003; McKay, et al., 1996; Ponce, et al., 2004). Most vexing are the severe challenges to
creating survey questionnaires that exhibit the key characteristic of cross-cultural
comparability of results (Miller, 2004; Nápoles-Springer & Stewart, 2006; Pan & de la
Puente, 2005; Schmidt & Bullinger, 2003; Singelis, et al., 2006; Yu, Lee, & Woo, 2004).
Although researchers have generated a multitude of conceptualizations of the construct of
comparability (or equivalence), a common theme is that the ideas conveyed in one language
may be easily distorted through translation procedures that do not take into account both
linguistic and cultural variation between groups. As an example, Nápoles-Springer, Santoyo-
Olsson, O’Brien, & Stewart (2006) reported that the phrase “medical tests and procedures”
failed to function well for Latinos, as it did not clearly bring to mind particular events. The
authors concluded that several examples (blood test, x-ray, cancer screening tests) should be
added to all questionnaire versions to enhance comprehension and resultant comparability.

2See http://riskfactor.cancer.gov/studies/tus-cps/translation/researchers.html for details.
3The TUSCS-CPS translation into Cambodian (Khmer) has not undergone extensive review or empirical testing as the other versions,
but is offered for use as well.
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For several decades, survey researchers have sought cross-cultural comparability by
following procedures described by Brislin (1970), involving forward translation from the
source to the target language, and then independent back-translation to the original (e.g., Yu,
et al., 2004). The original and back-translated versions are compared, and discrepancies
noted and reconciled. However, recent reviews by survey researchers and linguists have
concluded (as did Brislin’s original article) that back-translation should not be regarded as a
singular “best practice” (Ponce, et al, 2004)4. In particular, a tendency towards over-reliance
on word-for-word, literal translations may sacrifice the overall intent of the translated item
(Carlson, 2000; Census Bureau, 2004; European Social Survey, 2002; Forsyth, Kudela,
Levin, Lawrence, & Willis, 2007; Harkness, et al., 2003; Harkness & Schoua-Glusberg,
1998; Ponce, et al, 2004)5.

As an alternative, researchers have increasingly advocated a multi-step approach to
translation (Census Bureau, 2004). Table 2 summarizes the approach taken in the current
investigation. Instead of back translation, this approach relies initially on an expert-team
approach consisting of translation and review by a research team whose members are not
only bilingual but also knowledgeable about questionnaire design and the measurement
objectives of each survey question. Rather than producing literal translations that may retain
only individual-word-level comparability, a translate-and-review team strives to maintain
overall question intent.

Beyond the translation process, Harkness, et al. (2003) and the Census Bureau (2004) also
recommend steps devoted to quality assurance of the translated versions, involving
empirical evaluation and pretesting. Empirical testing of self-report instruments has a
venerable tradition within the psychological and sociological fields, and often incorporates
concepts from psychometrics such as scale reliability (e.g., Cronbach’s alpha) and Item
Response Theory (DeVellis, 2003; Reeve, 2005). Such psychometric approaches have been
used successfully to evaluate the cross-cultural comparability of self-report instruments
(Singelis, et al., 2006). However, a major limitation of psychometrics is their focus on latent
constructs as measured through the use of scales which rely on several items in conjunction
to tap each construct. The psychometric approach is not designed to be applicable to
observable, “platonic measures” involving single-item approaches to behaviors like tobacco
use (DeVellis, 2000; Willis, 2005).

Accordingly, the TUS-CPS questions were evaluated through the adaptation of survey
pretesting techniques -- cognitive interviewing and behavior coding – that are commonly
used to evaluate monolingual survey questions (Forsyth & Lessler, 1991; Willis, 2005).
Cognitive interviewing involves intensive interviews of small, purposive samples of
respondents (“subjects”), who are administered the evaluated questionnaire, and also
verbally probed by a specially trained interviewer to elucidate problems in comprehension,
recall, decision-making processes, or response category selection, that are otherwise not
evident. For example, the question “Would you say your health in general is excellent, very
good, good, fair, or poor?” is followed by the probe “Why do you say that your health is
(response)?”. Increasingly, cognitive interviews are being used to evaluate issues of cultural
comparability of survey instruments (Agans, Deeb-Sossa, & Kalsbeek, 2006; Forsyth, et al.,
2007; Martinez,, et al., 2006; Miller, 2004; Nápoles-Springer & Stewart, 2006; Nápoles-

4See Yu, et al. (2004) for a dissenting view. Once complication is that back-translation as a single step has increasingly been criticized
– yet neither Brislin nor many later advocates of back-translation advocated use of this technique alone, and instead favored a multi-
step translation and evaluation process.
5Rogler (1999) provides a compelling example to make this point: The phrase “feeling blue” might be translated from English into
Spanish, and then “successfully” back-translated to produce the original English wording. However, as the Spanish word for blue,
Azul, carries no meaning as a descriptor of mood, the Spanish version is nonsensical.
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Springer, et al., 2006; Pasick, Stewart, Bird, & D’Onofrio, 2001; Quittner, et al., 2000;
Willis, 2005).

A second well-established pretesting technique is behavior coding, which focuses on the
overt behaviors of the interviewer and the respondent as they interact during the
(interviewer-administered) survey interview (Cannell, Fowler, & Marquis, 1968; Fowler,
1995; Fowler & Cannell, 1996). Unlike cognitive interviewing, behavior coding is a passive
endeavor, in which a specially trained coder evaluates recordings of interviews to assess
interviewer-respondent interactions, and introduces no probing into the ongoing interview.
Interactions are systematically coded with respect to behaviors that may be indicators of
difficulties that adversely affect data quality (e.g., the respondent demonstrates difficulty in
understanding the question). Because it is a quantitative endeavor, behavior coding provides
aggregate code summaries to represent the magnitude of a particular problem. On the other
hand, behavior coding provides less opportunity than cognitive interviewing to locate covert
“silent misunderstandings” (DeMaio & Rothgeb, 1996). Like cognitive interviewing,
behavior coding has increasingly been applied within the cross-cultural domain (Edwards,
Levin, Willis, Lawrence, & Thompson, 2005; Hunter & Landreth, 2006; Zahnd, et al.,
2005).

For current purposes, we focus mainly on the results of pretesting obtained through
cognitive interviewing and behavior coding steps, as opposed to the details of the TUSCS-
CPS translation procedures (a full description is provided by Forsyth, et al., 2007). The
results of these steps are informative for two reasons: (1) They illustrate how the adaptation
of these techniques can be used in the cross-cultural domain, and (2) They reveal the types
of problems that would have been missed, absent these techniques.

Cognitive Interviewing Step
Method6

A total of 41 cognitive interviews (Table 2, Step 4) followed initial translation activities, and
involved adult (18 or older) speakers of Spanish (9 interviews), Chinese (9 interviews each
of Mandarin and Cantonese), Korean (9 interviews), and Vietnamese (14 interviews), who
were recruited from the local community on the basis of racial/ethnic group membership and
primary language use7. One-hour, face-to-face interviews were conducted in a cognitive
research laboratory by contractor (Westat) staff or by subcontractors selected based on
specific language characteristics. Interviews incorporated verbal probing methods described
by Willis (2005), involving one-on-one interviews conducted in a private location.
Interviewers used a protocol containing probe questions designed to identify problems with
the survey questions8 (e.g., “In your own words, what is ‘snuff’?”).

Results
Cognitive interviews revealed few problems in Spanish-language interviews; issues that
arose largely centered on subtleties of translation. For example, a set of response categories
used across several questions - ‘Nunca’, ‘Un poco’, ‘Algo’, and ‘Muy’ (roughly ‘not at all,’
‘a little’, ‘somewhat’, and ‘very’) - were modified so that the term ‘cierta’ (sure) was added
to each term for clarity. Asian-language cognitive interview results presented a somewhat
different picture. Despite our careful attention to translation (in Steps 1–3, Table 2), Asian

6See http://riskfactor.cancer.gov/studies/tus-cps/translation/reports.html for complete information.
7Cognitive interviews of the TUSCS-CPS have previously also been conducted in English, by Census Bureau staff. Those results were
used as a reference point for assessing the current non-English versions.
8Note that probe questions themselves were translated into non-English languages, requiring careful attention to translation of not
only the targeted survey items, but as well of the probes used in the evaluation of those items.
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translations revealed a range of problems, sometimes involving potentially serious sources
of misunderstanding. For example, testing of the Korean version revealed that the translation
of a question asking if anyone smoked at home had reversed the phrasing, relative to
English, and was expressed as: “Is it true that there is no one who smokes cigarettes, cigars,
or pipes anywhere inside of your home?” As such, the correct answer if no one smokes is
“yes” (i.e., “Yes, it’s true that no one smokes cigarettes”). Because this not only proved
confusing, but could have resulted in responses that were logically reversed between Korean
and English interviews, the Korean question wording was revised to match the English.

As an example of a more subtle translation-oriented problem, cognitive interviews in
Vietnamese revealed that within the context of the question “In your opinion, how easy is it
for minors to buy cigarettes and other tobacco products in your community?” the word
“community” tended to be interpreted as the Vietnamese people in general. As an
alternative, the Vietnamese word for “neighborhood” was considered but also felt by
Vietnamese-speaking staff to be problematic, as it implies that the respondent has a
relationship with neighbors. We therefore chose the Vietnamese equivalent of “In your
opinion, how easy is it for a minor to buy cigarettes or cigarette products in the area where
you are now living?” Finally, as an example of an inherent knowledge problem revealed
through cognitive testing, we found that a question asking whether respondents have ever
switched from a stronger to a lighter cigarette was found to pose difficulties for respondents
who had smoked Korean or Chinese brands that are unlabelled with respect to tar or nicotine
content.

Following the cognitive interviews, the translations were modified to address such identified
problems when deemed possible (See Table 2, Step 5: Second Adjudication). In general,
problems related to translation errors could be remedied, whereas those due to inherent
limitations in knowledge (such as that involving cigarette strength) were not possible to
address through question rephrasing, and were deferred to the following, Behavior Coding
step.

Behavior Coding Step
Method

Sample—Following cognitive interviewing, the research team conducted a pilot test (Table
2, Step 6) that was of significant size to collect quantitative information appropriate for
behavior coding analysis. A total of 418 interviews were completed of individuals who had
smoked at least 100 cigarettes in their lifetime: 125 in English, 51 in Spanish, 57 in
Mandarin, 67 in Cantonese, 66 in Korean, and 52 Vietnamese, across 39 U.S. States. No
efforts were made to control demographic characteristics, or to produce statistically
weighted data, because for purposes of questionnaire development and evaluation a key
objective is to obtain as wide a variety of participant characteristics as possible (Willis,
2005). Participant selection was achieved through several means, including (a) random digit
dialing (RDD); (b) a list sample consisting of households containing a member speaking one
of the five (non-English) languages; (c) a list of surnames that are usually representative of
Hispanic and Asian groups; and (d) (twelve) participants identified by screened household
members who suggested a potentially-eligible acquaintance.

Table 3 illustrates selected demographic characteristics from the pilot test.9 Mean age of
participants (48.6 years) varied significantly between groups (p < .05, by ANOVA), from

9Most demographic distributions were unsurprising. For example, virtually all participants interviewed in Asian languages reported
having an Asian, non-Hispanic background, and all interviewed in Spanish reported Hispanic ethnicity. However, 30.4% of those
completing the questionnaire in Spanish indicated an Asian racial background. We are unable to explain this unanticipated result.
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41.4 for English, to 50.9 for Spanish, with Asian groups intermediate; however, group
variances were roughly similar (standard deviations ranged from 11.7 to 15.2). Gender
distribution was very discrepant across groups (p<.05, by Chi-square test): English and
Spanish were adequately represented by female participants (34.4% and 39.2%,
respectively), but no Asian group contained more than 10.6% females. Our failure to
successfully recruit female Asian smokers is consistent with the observation that self-
reported smoking by Asian females is low, compared to men (Kim, et al., 2007). With
respect to the key variable of current smoking status, the groups were fairly equally divided,
with 75.6% current everyday smokers, 12.7% some-day smokers, and 11.7% former
smokers. The mean number of cigarettes smoked per day for current every-day smokers was
15.0, and ranged from 12.2 for Vietnamese, to 18.2 for English-speakers (differences in
means varied significantly across groups (p < .001, by ANOVA).

Interestingly, pilot test interviews took substantially longer (p<.05, by ANOVA) in
Vietnamese (mean of 39.4 minutes) than in any other language (for which means ranged
from 26 to 31 minutes). A language consultant suggested that Vietnamese have a tendency
to engage in a significant degree of verbalization, even for yes-no survey answers, but this is
speculative. Further, interview length varied from 10 to 100 minutes. In general, researchers
should anticipate that surveys in languages other than English will likely take longer than
the English version.

Procedures for behavior coding—Behavior codes used within the current investigation
are contained in Table 4.

From the TUSCS-CPS questionnaire, 35 of the items that were considered most important
(because they either provide key prevalence estimates, or control branching to further major
item sets) were analyzed via behavior coding; 27 of these items produced sample sizes
appropriate for quantitative analysis (we chose, as a cutoff value, 20 or more observations
per cell). In brief, specially trained bilingual coders (who were not the original interviewers)
reviewed digital recordings of interviews, and assigned codes as appropriate to each
interviewer-participant interchange. Subsequent to coding, coders were debriefed by project
staff, to lend a qualitative element to their assessment of item functioning.

Results
Concerning the manner in which both interviewers and participants were observed to react
to each tested question, we present detailed quantitative results of the behavior coding at
http://riskfactor.cancer.gov/studies/tus-cps/translation/reports.html. Here, we provide key
examples of issues that emerged from this activity. Each of these was considered a potential
threat to data quality, and prompted a consideration of modifications to the instrument, and
will be described in turn, according to a four-category system developed for this
investigation.10

Interviewer-based problems were those that emerged mainly as a function of the
interviewer’s Reading Errors, which in turn may induce difficulties for participants. For the
27 evaluated questions, the mean percentage of interactions that produced Reading Errors
was 6.4%, in English, 15.3% in Spanish, 16.5% in Mandarin, 16.0% in Cantonese, 12.5% in
Korean, and 16.4% in Vietnamese. Despite this variation, we concluded that questions were
generally readable as written, with several notable exceptions that prompted question
revision. Correlation analysis that relied on the mean frequency of Reading Errors for each

10We recognized that it is sometimes difficult to unambiguously assign a coding category to each observed problem. Our major
intention in using this scheme is simply to provide a heuristic device for organizing our detailed examples into a set of general
categories of results.
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question illustrated a high correlation between English and Spanish versions (r = .71, p < .
001), and between English and Vietnamese (r = .60, p < .001), indicating that questions
causing problems for interviewers in English also did so in Spanish and in Vietnamese.

However, the corresponding correlations for all other language-pair comparisons were non-
significant, and interestingly, the correlation between Cantonese and Mandarin Reading
Errors was only .30, despite the use of a shared character system between these languages.
This finding suggests that a great deal of the variation between versions is likely due to
divergent interviewer compliance in reading the questions, as opposed to inherent
characteristics of the languages per se. For example, some interviewers failed to read the
instruction “Please tell me if each of the following is true for you” before asking “You have
trouble going for more than a few hours without smoking,” which created difficulties for
participants who were left unsure of how to respond.

To assess whether such Reading Errors did produce problems for participants, we correlated
the frequency of Reading Errors with the frequency with which the participant in turn
produced any behavior code indicating a problem, over all coded items. For English
language interviews, we observed a high correlation between Reading Errors and participant
behavior codes (r = .61, p < .01), suggesting that when the interviewer misread the item, this
did produce problems for participants. For each of the other languages, the relationship
between Reading Errors and participant-oriented codes was non-significant, and sometimes
near zero. This finding suggests that interviewer misreading may have not always been
detrimental, but rather produced a mixture of help and harm to participants, to varying
degrees (perhaps as the interviewer attempted to unilaterally improve the wording). Overall,
these analyses suggest important issues related to interviewer training that will be discussed
later.

A second major problem category, translation problems, involved items that failed to
express the meaning as intended to participants due to defects in the translation process.
Translation problems were diagnosed through discussion with bilingual interviewers and
behavior coders. For example, the question: “What price did you pay for the LAST pack/
carton of cigarettes you bought? - Please report the cost after using discounts or coupons”
was mistranslated into Chinese such that it directed the participant to report only the cost of
the coupon (the opposite of the intended meaning). The problem was reflected by an overall
high frequency of codes associated with problems answering the question for Chinese
participants (34% in Cantonese and 32% in Mandarin, as opposed to 14% in English). As a
response, the translation was modified to express the intended concept.

As a particularly interesting translation problem, the seemingly clear question “Have you
smoked at least 100 cigarettes in your entire life?” produced requests for clarification for
35.8% of interviews in Cantonese and 34.8% in Vietnamese, but only 4.3% in English.
Debriefing of interviewers and coders determined that the translation of the term “in your
entire life” meant literally “from birth to death” in several Asian languages, and therefore
required participants to speculate about future behavior, rather than only reporting past
experiences.11 The phrase was re-translated to better match the English version, and to
better convey the notion “until now.”

A third set of difficulties, problems of cultural adaptation, supersede translation issues, as
they were not clearly related to literal mis-translation. As examples:

11This item also created problems of item sensitivity, as we were informed that for some Asian cultures it is considered unlucky to
contemplate specifically the circumstances of one’s own death, a consideration that was triggered by our original translation.
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1. Very few Asian participants were familiar with snuff (however translated). A
definition was therefore added for use at the interviewer’s discretion;

2. A four-item scale on nicotine dependence presented a statement and then asked
whether it is true or not (e.g., “When you go without smoking for a few hours, you
experience craving.”) This format tended to produce long explanations, as opposed
to the desired true/false response, from Mandarin Chinese in particular. A Chinese
cognitive interviewer suggested that this occurred due to unfamiliarity with the
cultural conventions associated with answering questionnaire items (i.e., that the
desired response is a simple “yes” or “no”, as opposed to an explanation that is
more appropriate for naturalistic conversation). To clarify and direct the response
task, we added the instruction: “Please tell me if each of the following statements is
true for you. You may answer with true or false, or with yes or no”;

3. Asian participants tended to produce high frequencies of behavior codes indicating
problems with providing a response on a 0 to 10 scale. Interviewers and behavior
coders suggested that Asians are not familiar with the use of this scale. Because our
intent was to maintain similarity to the English version, and because the pilot test
demonstrated that Asians had little difficulty with the scale once the interviewer
further explained it, we added a standardized instruction to Asian versions:
“Overall, on a scale from 1 to 10, where 1 is not at all interested and 10 is
extremely interested, how interested are you in quitting smoking. Please indicate
how interested you are in quitting by picking a number from 1 to 10.”

As a final problem category, we observed generic design problems that were not specific to
any particular tested group. For example, the question “How soon after you wake up do you
typically smoke your first cigarette of the day?” tended to produce the same reaction for
every version (including English): Rather than answering with a quantitative value, such as
“one hour,” roughly half the participants reported in terms like “before breakfast” or “as
soon as I open my eyes.” In some cases of this type, bilingual translators could offer no
suggestions for modification, and the translated version was unmodified. Within a field
survey environment, administrators should therefore expect to receive imprecise responses
for this item that require further interviewer probing, for any respondent group.

Discussion
Based on our eight-step developmental approach, we were able to identify and in many
cases remediate problems that were rooted in interviewer (mis)behavior, translation error,
problems of cultural adaptation, and general problems of question design. Based on the
nature of these problems, we can suggest several conclusions concerning the nature of
translated instruments. First, for interviewer-administered instruments, we suggest that data
quality is not simply a function of correct translation, but also of proper delivery. Even
where questions were found to contain no obvious translation problems, interviewers
sometimes misread questions in ways that fundamentally affected their meaning. In training,
researchers need to stress that interviewers should read each question as worded, to avoid
variance in responses due only to discrepancies in interviewer performance. Or, if
interviewers are allowed to deviate from standard wording (in an attempt to assist
respondents), it is important to carefully monitor interviews for signs of bias.

Second, our results suggest that respondents answering the questionnaire in languages other
than English, especially if elderly or unacculturated to American society, may not be as
familiar with the implicit rules of questionnaire interaction. They may therefore be less
likely to choose the specific response categories provided, or to answer in the terms implied
by the question. The interviewer in these cases needs to be prepared to use neutral follow-up
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probing to elicit codeable responses (e.g., “How many minutes or hours would you say it is
before you smoke your first cigarette of the day?”).

Further, we note that even an intensive translation effort relying on multiple experts was not
entirely successful in eradicating some clear errors subsequently identified through
empirical pretesting, and that in general, each evaluation step served as a successive filter to
catch problems that had slipped though earlier steps. However, despite the use of a multi-
step process, some problems may be persistent, such that sources of cross-cultural non-
comparability sometimes cannot be eradicated through the discovery of a corrected verbal
translation. In particular, a basic concept (e.g., “light” versus “regular” cigarette) may not be
represented in such a way that survey questions concerning that concept will be meaningful
for all groups. However, by pretesting we can at least identify these limitations, and be
prepared to interpret results with important caveats.

Alternately, the pretesting process may reveal particular problems that can be resolved – but
that may also require modification of the source (e.g., English) questionnaire, especially
when the problems appear generic in nature and not tied to a particular cultural group or
translated version. Therefore, for investigations in which constraints on the source version
are less severe than for the TUSCS-CPS, we advocate the practice of decentering (McKay,
et al., 1996; Werner & Campbell, 1970), in which the original questionnaire is considered to
be open to modification, based on results obtained through testing of the translations.

Caveats and suggestions for further research
First, we acknowledge that the techniques used – cognitive interviewing and behavior
coding – are relatively new in application to cross-cultural research, and can potentially be
applied in a wide variety of ways. As such, there are no commonly accepted practices
known to guarantee validity and to avoid biased results. Most seriously, given that
assessment of difficulties across languages necessarily involved different sets of bilingual
researchers, our cognitive probing or coding methods might have been applied
inconsistently across group, such that observed discrepancies between language versions
therefore reflect between-group variation in our testing processes. On the other hand, we did
find that our interviewers independently recorded difficulties that were common across
languages (generic problems), which is somewhat reassuring, as it represents agreement
concerning the identification of a common subset of problems with the evaluated items.

A second limitation is that our pilot test, which served as the basis for behavior coding,
failed to obtain equivalent participant groups, with respect to demographic variables that
might influence the survey response process. In particular, the significance of the wide
gender discrepancies across our groups is unclear – future studies might consider more
intensive efforts to recruit female Asian smokers in particular. As a final caveat, our
measures of item function were indirect, as we lacked criterion measures by which to
directly assess degree of response error produced by the evaluated survey questions, for any
language group. We therefore advocate future research efforts that access true criterion
measures (e.g., objective counts of cigarettes smoked in the past 30 days).

Despite these limitations, we conclude that pretesting with cognitive interviewing and
behavior coding likely reveals significant defects in translated versions, and appears to be
potentially useful as a general set of procedures for maintaining quality control. This
investigation therefore supplements the burgeoning literature indicating that it is worth
additional time and expense to apply pretesting techniques in pursuit of cross-cultural
comparability of translated survey items. In closing, we point out that the field of survey
translation and cross-cultural evaluation is dynamic, and awaits the establishment of
demonstrated “best practices.” We suggest that researchers attend to further developments in
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the relevant research area, as these will guide future development and quality assurance of
health survey questionnaires generally.
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Table 1

Topics within the 2003 Tobacco Use Special Cessation Supplement to the Current Population Survey
(TUSCS-CPS)

• Cigarette smoking prevalence

• Smoking history

• Current and past cigarette consumption

• Cigarette smoking quit attempts and intentions to quit

• Medical and dental advice to quit smoking

• Cigar, pipe, chewing tobacco, and snuff use

• Workplace smoking policies

• Smoking rules in the home

• Attitudes toward smoking in public places

• Opinions about the degree of youth access to tobacco in the community

• Level of nicotine addiction

• The nature of quitting methods, products, and treatment information

• Quitting history and methods used for cigarettes and for other forms of tobacco

• Cost of last pack/carton of cigarettes purchased
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Table 2

Steps in translating the TUSCS-CPS into Spanish and Asian languages and empirically evaluating the
translations1

Step: Description of Activities Staff involved

Step 1:
Translation

• Created draft target language questionnaires by
translating source questionnaire

• Documented translation challenges and decisions on
how to address them.

• Multilingual teams consisting of
professional translators (e.g., English-
Mandarin-Cantonese; English-
Spanish)

Step 2:
Review

• Reviewed translated questionnaires and translators’
documentation.

• Identified specific recommendations for changes to
translations.

• Survey Language Consultants (SLCs)
having extensive language skills,
knowledge of cultural group, and
familiarity with research objectives of
survey

Step 3:
Initial Adjudication

• Reviewed suggestions for revision and make
decisions, resulting in pretest-ready target language
questionnaires.

• Bilingual professional language
reviewers (University consultants);
contract staff; SLCs

Step 4:
Cognitive
interview
pretest

• Conducted intensive, individual interviews: 9 each in
Spanish, Chinese (5 Mandarin and 4 Cantonese), and

Korean; 13 in Vietnamese2.

• Analyzed results, and developed recommendations for
changes based on testing results.

• SLCs and bilingual interviewers
trained in cognitive interviewing
techniques

• Language reviewers and English-
speaking project staff

Step 5:
Second
Adjudication

• Determined which recommendations to accept and
what revisions to make to the target-language
questionnaires.

• Project Director, advised by SLCs
and English-speaking project staff

Step 6: Pilot
Test

• Questionnaires were empirically evaluated through
418 telephone-based interviews using Behavior
Coding

• Contractor project and field staff

• Bilingual behavior coders and
multilingual SLC

Step 7: Final
Adjudication

• Made final changes to questionnaire content for each
translation based on pilot test results

• Project director, advised by English
speaking project staff

Step 8:
Documentation

• Prepared website; Developed reports announcing
availability of translations and providing details on
how they were developed

• Authors of this manuscript

1
For more details, see Forsyth, et al. (2007).

2
The first round of interviewing produced questionable results, seemingly due to SLC and interviewer inexperience, so the investigators conducted

a second round using a different interviewing staff.
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Table 4

Behavior codes used within Pilot Test to assess interviewer and respondent performance.

Interviewer-based codes:

1 Question read correctly

2 Interviewer Skips question reading

3 Reading Error (mis-read): Interviewer fails to read the question as scripted

Respondent-based codes:

1 Respondent provides Codeable (appropriate) response*

2 Respondent Interrupts (with an answer to the question, before the interviewer is done reading it)

3 Respondent requests that the interviewer repeat the question or request Clarification ("What do you mean by …”)

4 Respondent answers but provides an Uncodeable response ("After I get up I wait an hour or two before my first cigarette)

*
Note that a codeable response is not one that is necessary correct – only that it meets the requirements of the survey data collection process.
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