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Abstract
Aims—To examine the reliability of self-report cigarette smoking questions by describing
recanting (denial of previous smoking reports) in a nationally representative sample of US
adolescents followed throughout young adulthood. Predictors of recanting across stages of
smoking uptake/progression are examined.

Design—A total of 12 985 respondents to cigarette smoking questions during in-home interviews
at waves I and III (6 years apart) of the National Longitudinal Study of Adolescent Health (Add
Health). The sample survey procedures of Stata 9.0 were used to produce nationally representative
estimates, with standard errors adjusted for both clustering at the school level and stratification by
geographical region.

Measurements—Recanting probabilities determined by reports of stages of smoking uptake/
progression at each time-point were predicted by race/ethnicity, parental education, household
income, poverty level, depression and peer daily smoking.

Findings—Stage-specific results indicated that recanting is higher when the earlier smoking was
less frequent/intense. Recanters were older, from lower-income households and had higher
baseline depression levels. Non-Hispanic black youth were significantly more likely to recant
previous smoking compared to non-Hispanic white youth, even in multivariate models controlling
for socio-demographic variables. Predictors of recanting differed by level of tobacco involvement.
The greater likelihood of non-Hispanic black respondents to deny previous smoking may be a
reflection of less intense or more intermittent use of tobacco that leads to recall differences over
time.

Conclusions—Racial/ethnic subgroups and/or respondents endorsing depressive symptoms may
be more vulnerable to misclassification during interpretation of national survey data and
subsequently not identified properly for prevention/intervention programs.
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INTRODUCTION
National smoking prevalence rates in the United States are often derived from large-scale
surveys that use self-report and retrospective questions to assess smoking behavior. While
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self-report measures of smoking behaviors are used frequently and generally accepted, the
increasing availability of longitudinal survey data has brought into question the reliability of
retrospective reports of substance use, particularly among racial/ethnic subgroups [1–7].
Longitudinal studies have found that reports of life-time smoking status are more accurate
than retrospective questions regarding starting and quitting ages [3,4,7,8]. Reliability of self-
reported age of first substance use has been found to be more consistent when reporters are
adults, and in response to questions posed over no more than a 2-year time span [6].
Moreover, subgroup differences have been reported in which non-Hispanic whites, females,
respondents from households at or above poverty level and respondents with higher
education levels were found to provide more reliable self-reports of substance use over time
[1,6,8,9].

The reproducibility of self-reported behaviors in longitudinal surveys can be gauged by the
extent of logically inconsistent responses of life-time drug use, also referred to as recanting.
Recanting is a specific form of inconsistent reporting, in which a respondent denies previous
life-time substance use at a follow-up interview, despite reporting some use in an earlier
interview. Recanting is a lower-prevalence and conservative form of inconsistent reporting,
in which two reports taken at separate times directly contradict each other. For example,
participants reporting regular smoking at follow-up who described themselves as occasional
smokers at baseline may well have misreported their prior smoking status, but cannot be
classified as ‘recanters’. The use of the term does not imply intentional misreporting, but
rather captures irrefutable inconsistencies that bring into question the reliability of the
response at one of the time-points. Recanting of smoking and drug use in longitudinal
studies has been reported in school-based surveys [9], household surveys [10] and cross-
cultural surveys of youth outside the United States [1].

Empirical studies reporting rates of drug use recanting in longitudinal studies are growing,
and these studies consistently demonstrate subgroup differences. For example, minority
respondents to the National Longitudinal Survey of Youth in the United States have been
found in multiple studies to be more likely than whites to recant their previous reports of
life-time marijuana use, even after controlling for educational status and other demographic
variables [11,12]. More recently, it has been reported that black respondents have higher
rates of recanting drug use than white subjects [9]. In general, recanting substance use in
survey research in the United States and Northern Ireland appears to be higher among
respondents for whom disclosure may have a higher social cost [1,12,13].

Inconsistent reporting—as manifested by recanting—affects prevalence estimates in
longitudinal general population surveys, and may account partially for racial/ ethnic
differences found consistently in adolescent smoking rates. This study seeks to further our
understanding of the reliability of survey-based self-report smoking questions by describing
recanting of adolescent smoking reports after a 6-year time interval in a nationally
representative sample. We will add uniquely to the literature in this area by examining
differences in recanting patterns according to socio-demographic subgroups and
psychological covariates at different stages of smoking uptake and progression. Previous
studies have shown life-time smoking reports to be more reliable than specific questions
regarding smoking patterns [3,4,7,8]; it is therefore hypothesized that recall of retrospective
data may differ according to the frequency and intensity of the smoking behavior being
reported. Additionally, empirical studies to date have not examined misreporting of smoking
history according to strongly associated covariates, such as depression status. To the extent
that depressive symptoms are associated with other risk factors related to misreporting, such
as race/ethnicity, living status and/or measures of socio-economic status [14–16], it can be
hypothesized that recall/report of smoking history from depressed patients may be less
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reliable. We test this hypothesis by examining recanting according to both baseline and
follow-updepressive symptoms, as well as change in depressive symptoms over time.

METHODS
Study sample and survey procedure

The sample was drawn from the National Longitudinal Study of Adolescent Health (Add
Health [17]), a school-based study of the health-related behaviors of a United States’
national representative sample of 90 118 adolescents in grades 7–12 and approved by the
Institutional Review Board of the University of North Carolina. In-home interviews were
conducted on a subset of these wave I participants in 1995 (n = 20 745; median age was 16
years 2 months, with 95% of the sample falling between 13 and 19 years). Approximately 1
year later, a second in-home interview was conducted (n = 14 738) for wave II, but cigarette
smoking questions differed slightly from wave I.Therefore, wave II data are not examined in
this study. The in-home wave III sample consisted of wave I respondents re-interviewed 6
years later in 2001–02, when the majority of them were aged between 18 and 26 years (n =
15 170). Data were recorded on laptop computers to maintain confidentiality. For less
sensitive material, the interviewer read the questions and entered the respondent’s answers.
For more sensitive material, the respondent entered his or her own answers in privacy.
Additional details are available elsewhere [18].

Measures
Smoking stage—Previous reports utilizing Add Health data [19] have proposed stage-
specific categorizations of cigarette smoking. Based on parallel tobacco questions at each
wave (‘Have you ever tried cigarette smoking, even just one or two puffs?’, ‘How old were
you when you smoked a whole cigarette for the first time?’ (wave I) or ‘Have you ever
smoked an entire cigarette?’ (wave III), ‘Have you ever smoked cigarettes regularly—that
is, at least one cigarette every day for 30 days?’, ‘During the past 30 days, on how many
days did you smoke cigarettes?’), we employed a similar classification procedure [19] based
on smoking frequency and recency, as follows: never smokers (denied ever trying a puff or
two of cigarettes), puffers (endorsed trying cigarettes, but denied ever smoking a whole
cigarette), light smokers (endorsed trying cigarettes and ever smoking a whole cigarette, but
denied ever smoking regularly and denied any smoking within the past 30 days), occasional
smokers (reported smoking between 1 and 29 in the past 30 days), regular smokers (reported
smoking on a daily basis within the past 30 days) and ex-regular smokers (endorsed regular
past smoking, but denied any smoking within the past 30 days).

Covariates—Socio-demographic variables and social-psychological variables found to be
highly associated with adolescent smoking [19] were assessed. Race and ethnicity were
categorized as non-Hispanic white, non-Hispanic black, Hispanic (irrespective of race), non-
Hispanic Asian, mixed, and other. Parental education was assessed via wave I parent report
of highest education level. Household income was also assessed via wave I parent report of
total household income before taxes in 1994. Poverty level was then defined as total
household income below 1.5 times the US Census Bureau 1994 poverty thresholds, adjusted
for age of the primary household member listed in a family roster, family size and number of
related children under 18 years of age [20]. Depression reflected past week depressive
symptomatology based on nine items asked at each wave derived from the Center for
Epidemiologic Studies Depression Scale [21]. Principal components analysis yielded a
single factor solution, with good internal consistency (wave I alpha = 0.80, wave III alpha =
0.81). Peer daily smoking was assessed with a wave I question: ‘Of your three best friends,
how many smoke more than one cigarette per day?’.
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Data reduction and statistical analyses
The sample survey procedures of Stata 9.0 [22] were used to produce nationally
representative estimates, with standard errors adjusted for both clustering at the school level
and stratification by geographical region [18]. Of 15 170 wave I respondents who
participated in wave III, 265 had missing school identification, while 374 had missing region
of origin, leaving 14 322 adolescents from 132 schools in four regions (North-east, Midwest,
South and West) available for analysis. For these subjects, Add Health calculated weights
that adjust simultaneously for unequal probability of selection at wave I, non-response at
wave III and chance fluctuations in the composition of the sample from the composition of
the population as a whole; trimming to the range 18.9–7547 ensured that no single
individual exerted undue influence on the results.

In modeling recanting rates, we estimated initially the joint distribution of smoking stages
across survey waves, using the svytabulate procedure [22] to convert sample proportions to
nationally representative population estimates (Table 1). Subjects who were never-smokers
at baseline were uninformative, as none of their wave III responses could be taken as
contradicting reports of their wave I smoking status. The remaining subjects were classified
as ‘recanters’ if: (i) they reported never having smoked even a puff in their life-time at wave
III, despite having reported smoking at wave I, or (ii) they denied ever smoking a whole
cigarette at wave III, contradicting wave I reports. Population characteristics were compared
separately between recanters and non-recanters by smoking stage at baseline (Table 2). For
continuous variables, the svymean procedure [22] was used to calculate both first and
second moments. For discrete variables, the svytabulate procedure [22] was used to
calculate prevalences. Mean comparisons employed a linear Taylor expansion to
approximate the standard error of their difference, whereas prevalences were compared
using the Rao–Scott correction to the Pearson χ2 statistic [23]. Variables showing
statistically significant differences across recanting strata for at least one baseline smoking
stage were included as covariates in a multivariate logistic regression model for predicting
recanting rates.

Regression models were fitted subsequently for each smoking stage at baseline, and
simplified via a joint backward elimination procedure, in which a particular variable was
excluded only if it failed to attain statistical significance for all subpopulations of interest.
By retaining covariates significant in predicting recanting for at least one baseline smoking
stage, we ensured that a common set of covariates would appear across all stage-specific
models, so that the adjusted odds ratios (OR) for each covariate could be compared and
contrasted across smoking stages.

RESULTS
Smoking stages across waves

Table 1 depicts the distribution of smoking stages across survey waves among the 12 985
adolescents with appropriate sample weights (GSWGT3-2) and smoking data available at
both time-points—a sample representative of n = 19 895 953 adolescents. After excluding
never-smokers at baseline, only 7021 individuals remained, representing n = 11 107 426
smoking-exposed adolescents (55.83% of the original population). Recanting rates were
obtained for each baseline smoking stage by comparing the prevalence in the cells shown in
bold type to the respective row totals: 16.95% among puffers, 26.94% among light smokers,
13.92% among occasional smokers, 5% among regular smokers and 9.46% among ex-
smokers.
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Population characteristics by smoking stage
Table 2 characterizes this population—both overall and separately by recanting status—in
terms of continuous covariates. Recanters were older than non-recanters by about 6 months
among puffers (P = 0.004) and by about 4 months among light smokers (P = 0.033).
Household income was lower among recanters for all but the ex-smokers, with standardized
mean differences in the 0.15–0.25 range. Baseline depression appears to have been 0.18–
0.30 standard deviations higher among recanters for all but regular smokers, with highly
significant differences for puffers (P = 0.020), light smokers (P = 0.012) and occasional
smokers (P = 0.004). Further, although a larger drop in depression from baseline to follow-
up was observed for recanters among puffers (P = 0.032) and light smokers (P = 0.010), this
result appears to have been driven entirely by wave I differences. Consequently, only
baseline depression was considered for inclusion in the multivariate regression models.

Table 3 characterizes this population further in terms of discrete covariates. Although
recanters were mainly female, the only significant gender differences emerged for regular
smokers (P < 0.001), with a preponderance of males observed among recanters. Further,
recanterswere consistently more likely to be members of minority groups than non-
recanters. Blacks were over-represented among recanters across smoking stages, whereas
Hispanics were more prevalent among light and occasional smokers, and particularly
common among ex-smokers (8% versus 30%). Both poverty and parental educational
attainment showed similar patterns, with recanters uniformly more likely to have been poor,
and from homes in which parents received no more than a high school education. No
differences emerged with respect to the number of peerswho smoked daily for any
subpopulation of interest (not shown).

Regression modeling of recanting status by smoking stage
The backward elimination procedure was initiated with a model that included age, gender,
race/ethnicity, household income, poverty, educational level and baseline depression.
Continuous variables were standardized by subtracting the overall population mean and
dividing by the population standard deviation. Of this initial set of covariates, household
income, parental education and baseline depression were not significant for any
subpopulation of interest, given the other variables in the model. As a result, Table 4
includes only a reduced set of predictors made up of baseline age (population mean = 16.17,
population SD = 1.72), gender, race/ethnicity and poverty level. Missing data for household
income reduced the sample available for multivariate analyses to 78% of the original
population of interest. Respondents whose parents reported household income were more
likely to be younger, white and to have completed high school, resulting in a slight selection
bias in Table 4.

The intercepts in Table 4 correspond to the odds of recanting among 16-year-old white male
adolescents with annual income exceeding 1.5 times the poverty threshold, a group chosen
deliberately as the referent for its generally low recanting rates. Converting odds to
proportions, these recanting rates and associated confidence intervals (CIs) were estimated
as follows: puffers = 0.12 (95% CI: 0.08, 0.17), light smokers = 0.18 (95% CI: 0.14, 0.24),
occasional smokers = 0.08 (95% CI: 0.06, 012), regular smokers = 0.07 (95% CI: 0.03, 0.13)
and ex-smokers = 0.06 (95% CI: 0.02, 0.14). Relative to this reference group, the odds of
recanting among puffers rose by almost half for each standard unit increase in baseline age
above its mean (OR = 1.44, 95% CI: 1.14, 1.82); no significant age effects on recanting were
detected for the remaining smoking stages. Although female gender appeared to increase
recanting for all but regular smokers, it attained significance only in this latter group, where
it led instead to a fourfold reduction in the odds of recanting (OR = 0.26, 95% CI: 0.13,
0.55). Race/ethnicity differences were highly significant, with P-values of multivariate Wald
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tests given by: puffers, P = 0.044; light, P < 0.001; occasional, P < 0.001; regular, P < 0.001;
ex-smokers, P = 0.009. Compared with the univariate tests shown in Table 3, it appears that
adjusting for age, gender and poverty rates diluted the significance of race/ethnicity among
puffers—within the subsample of respondents for which household income is available—
concentrating it on a black–white contrast, with black adolescents having significantly
higher odds of recanting than whites (OR = 1.91, 95% CI: 1.18, 3.10). For light smokers,
differences between minority and white youth were observed across the spectrum, with
black (OR = 3.43, 95% CI: 2.27, 5.20), Hispanic (OR = 1.92, 95% CI: 1.11, 3.31) and Asian
(OR = 4.42, 95% CI: 1.70, 11.52) adolescents all reporting higher recanting rates than
whites. A similar picture was observed for occasional smokers, with significant OR for both
blacks (OR = 3.60, 95% CI: 1.97, 6.57) and Hispanics (OR = 1.95, 95% CI: 1.02, 3.73),
although not for Asians. Among regular smokers, blacks had higher—albeit not significant
—odds of recanting, whereas Hispanics (OR = 0.07, 95% CI: 0.02, 0.29) and Asians (OR =
0.19, 95% CI: 0.03, 1.00) had sharply lower odds. Finally, for ex-smokers, the significant
race/ethnicity effect could be attributed primarily to Hispanic–white differences (OR = 8.05,
95% CI: 2.29, 28.27). In summary, recanting rates for blacks tended to be higher than whites
across all smoking stages, whereas Asian rates were mostly lower, with the exception of
light smokers at baseline. For Hispanics the picture appeared mixed, with results largely
stage-dependent. Finally, poverty led to higher recanting rates across all smoking stages, but
attained significance only among light (OR = 1.58, 95% CI: 1.02, 4.15) and occasional
smokers (OR = 1.93, 95% CI: 1.36, 2.73).

DISCUSSION
Overall, results indicated that the likelihood of denying life-time smoking behaviors in a
follow-up interview 6 years after reporting smoking in an initial adolescent interview was
higher when the earlier smoking behavior was less frequent/intense (e.g. puffers, light
smokers). These findings are consistent with other studies that have found lighter smoking
behaviors to be more susceptible to recall and report discrepancies [4]. For example,
analyses of various longitudinal and cross-sectional surveys of adults in the United States
demonstrated that retrospective reports of life-time smoking that did not agree over time
tended to be among respondents who were classified as light smokers based on the number
of cigarettes per day reported initially [4].

In our study, socio-demographic and psychosocial predictors of recanting were found to
vary by smoking stage. For example, older age at baseline was predictive of recanting for
only the lowest smoking intensity stage of puffing. Thus, older baseline participants who
reported puffing later in adolescence were more likely to take it back in young adulthood.
This could suggest that older adolescents who have only ever puffed were less likely to
progress to higher smoking stages and thus more likely to minimize a smoking history later,
whereas younger puffers may have progressed to greater smoking frequency and in turn
been less likely to recant. Consistent with previous research [24], males were more likely to
report smoking inconsistently than females. Our findings—that account uniquely for
patterns of smoking—indicated gender differences only for reports of regular smoking.
Further studies are needed to explain the source of these differences, e.g. by testing the
hypothesis that males are more susceptible to over-reporting or exaggerating regular
smoking in adolescence, but not in young adulthood.

Across smoking stages, adolescent respondents from low-income households or who
reported depression were more likely to recant previous smoking behaviors as young adults,
regardless of smoking stage. One can speculate that socio-demographic and psychological
stressors may be associated with problem behaviors and polysubstance use and thus,
combined, may contribute to response bias at either time-point. Studies using the Add
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Health data have found that adolescent smokers had higher depression scores than non-
smokers [15], including a temporal effect for females in which depression increases around
the onset of smoking, and decreases around the time of quitting [25]. Fluctuating depression
symptoms may impact smoking patterns and interfere subsequently with later recall.
Whereas depression during adolescence was found to be predictive of recanting, depression
in young adulthood was not. Mean depression levels of the students dropped from wave I to
wave III, as the respondents grew out of adolescence (mean age rises from around 16 years
to approximately 22 years), suggesting perhaps that depressive symptoms need to be above a
certain threshold to affect reporting accuracy.

Although inconsistent reporting could be attributed to socio-demographic factors, our results
indicated that minority youth were more likely to recant than white youth, even after these
factors had been controlled for via regression adjustment. These results replicate the findings
of previous longitudinal studies of other substance use [7,9] that appear to suggest that
racial/ethnic differences in recanting rates go beyond recall distortions and other forms of
measurement error, and may reflect honesty in reporting or social/cultural influences [5].

Studies that have used biochemical measures to validate self-reports of cigarette smoking
among minority and white adolescents have found higher misreporting rates among minority
teens than whites [26,27]. Additionally, black research participants have been found to be
more reluctant than other participants to report tobacco use when they tested positive for
cotinine [28]. Although little research has examined specifically why race/ethnicity may be
related to under-reported smoking, researchers have suggested that reporting differences
may be related to distrust of research in general or perceived differences between the
respondent and interviewer regarding the stigmatization of reporting tobacco use [5,28]. In
an examination of self-reported response distortion in adolescent smokers, authors attributed
findings of minority and younger adolescents’ greater likelihood of dishonest smoking
reports to social desirability and fear of repercussion [5]. Despite the impact of social/
cultural determinants on intentional response distortions, our findings suggest that we must
also take into account initial levels of tobacco use. Previous Add Health studies [19,29] have
established that minorities report lower levels of ever trying cigarettes or progression to
higher levels of smoking (i.e. daily smoking). Recanting analyses indicated that black
respondents were less likely to inconsistently report smoking, if they had reported being a
daily smoker or ex-daily smoker 6 years earlier. Thus, the greater likelihood of minority
respondents to inconsistently or under-report previous smoking behavior may simply be a
reflection of less intense or more intermittent tobacco use among minority subgroups that
leads to recall differences over time. Moreover, it has been speculated that there may be
cultural differences in understanding survey questions. For example, the meaning of ‘ever
smoked’ may differ across ethnic or socio-economic status groups such that experimental or
light smokers may interpret the items differently, and this classification may vary
systematically by ethnic background [24].

Results of this study do not allow us to speculate as to why inconsistencies existed or to
determine at which time point smoking behavior was misreported. Biochemical verification
data were not available at any time-point in the Add Health sample, prohibiting us from
examining the validity of self-reports [30]. We did not examine cognitive/recall ability or
capacity to understand the survey directions, and therefore cannot control for cognitive
limitations. It is also noteworthy that recanting in this paper was defined by irrefutable
contradictions in smoking reports across the waves and is therefore a conservative measure
of inconsistent reporting. Although Add Health is a nationally representative sample in the
United States, analyses revealed that respondents with missing income data were more likely
to fit the profile of a respondent who may recant previous smoking (e.g. older, less educated,
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minority), and therefore results of the multivariate analyses controlling for income may
under-represent the recanting phenomenon.

Large-scale school-based data collection often depends upon the use of survey methodology
and therefore studies that bring us closer to understanding more clearly the extent and
correlates of survey measurement error are critical [2]. This is the first study, to our
knowledge, to focus on stages of smoking uptake and employ stage-specific multivariate
analyses to demonstrate that recanting is higher when the earlier smoking behavior was less
frequent/intense (e.g. puffers, light smokers). Moreover, predictors identified subgroups
more susceptible to these patterns of inconsistent reporting, such as racial/ethnic subgroups
or respondents who endorse depressive symptoms. These subgroups may be more
vulnerable to misclassification during interpretation of survey data and subsequently not
identified correctly for prevention/intervention programs.

The implications of these results suggest that survey researchers should use caution in
calculating prevalence rates of substance use over time and should account for patterns of
inconsistent reporting that may bias estimates. Moreover, they should remain cognizant of
factors likely to minimize inconsistent reporting, such as providing recall prompts,
minimizing skip patterns, shortening survey instruments and the time-intervals between
surveys and addressing social desirability factors within testing conditions [2]. Particular to
longitudinal surveys, consistency checks using computerized or tailored surveys can be used
to prompt respondents to resolve inconsistent information about life-time substance use [9].
Moreover, follow-up interviews with selected sub-samples of respondents [1] may allow for
more in-depth understanding of factors that impact youths’ honesty in reporting substance
use and sources of response/recall distortions.
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