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ABSTRACT

Aim To assess the impact of telephone audio computer-assisted self-interview-
ing (T-ACASI) on reporting of alcohol use, alcohol problems and illicit drug use
in telephone surveys of the general population. Prior research suggests that
illicit drug use is underreported in traditional, interviewer-administered, tele-
phone surveys.

Design Randomized experiment embedded in telephone survey of probability
samples of populations of USA and Baltimore, MD. Survey respondents were
randomly assigned to be interviewed either by human telephone interviewers
or by T-ACASI after household screening, recruitment, and informed consent
procedures were completed.

Setting Respondents were interviewed by telephone in their homes.
Participants Probability samples of 1543 English-speaking adults ages 18—45
residing in telephone-accessible households in USA and 744 similarly defined
adults residing in Baltimore, MD, USA.

Measurements Nine questions on alcohol, marijuana, cocaine, and injection
drug use adapted from 1994 NHSDA and four CAGE questions on alcohol prob-
lems. Crude odds ratios and odds ratios controlling for demographic factors cal-
culated to test for differences between responses obtained by T-ACASI and
human interviewers.

T-ACASI had mixed effects on reporting of alcohol use, but it did
increase reporting of one of four CAGE alcohol problems: feeling guilty about
drinking (23.0% in T-ACASI vs. 17.6% in T-IAQ, OR =1.4, P < 0.01). T-ACASI
also obtained significantly more frequent reporting of marijuana, cocaine, and
injection drug use. The impact of T-ACASI was most pronounced for reporting of
recentuse of ‘harder’ drugs. ThusT-ACASIrespondents were more likely toreport
marijuana use in the past month (10.0% vs. 5.7%, crude OR = 1.9, P <0.001),
cocaine use in the past month (2.1% vs. 0.7%, crude 3.2, P<0.001) and injec-
tion drug use in the past five years (1.6% vs. 0.3%, crude OR =4.8, P <0.01).
Conclusions

Findings

Telephone survey respondents were more likely to report illicit
drug use and one alcohol problem when interviewed by T-ACASI rather than by
human telephone interviews.

KEYWORDS Alcohol use, illicit drug use, interactive voice response (IVR),
measurement bias, NHSDA, NSDUH, population surveys, self-report, telephone
audio computer-assisted self-interviewing (T-ACASI), telephone surveys,
validity.
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INTRODUCTION

Despite the growing use of telephone surveys in studies of
alcohol and drug use (e.g. Hall et al. 1991; Kendler et al.
1999; Perneger et al. 2001; Saxe et al. 2001; Midanik &
Greenfield 2003; Kerr et al. 2004), convincing evidence
exists that traditional telephone surveys — which rely
upon human interviewers — obtain lower reported prev-
alences of illicit drug use than in-person surveys. This
appears to occur because in-person surveys can employ
modes of response that do not require respondents to
divulge their drug use to a human interviewer. (For an
overview of other divergences in the measurement char-
acteristics of telephone and in-person surveys see de
Leeuw & van der Zouwen 1988; Sykes & Collins 1988).
Results for reporting of alcohol consumption are mixed,
and this may reflect the lesser sensitivity of divulging
information on this licit behavior to a human interviewer.

Several major studies (Aquilino 1992, 1994; Gfroerer
& Hughes 1992) have compared estimates of the preva-
lence of licit and illicit drug use obtained from inter-
surveys (T-IAQ) to
estimates obtained from in-person surveys using paper
self-administered questionnaires (paper SAQs). These
studies found significantly and substantially higher esti-
mates of the prevalence of illicit drug use when respon-
dents recorded their drug use on a paper SAQ rather than
reporting it to a human telephone interviewer. Gfroerer
and Hughes found, for example, that compared to a tele-
phone survey, in-person administration of paper SAQs
yielded estimated drug use prevalences that ranged from

viewer-administered telephone

33% higher for reporting any lifetime use of marijuana to
121% higher for reporting use of cocaine in the past
12 months. While Gfroerer and Hughes do not report
results for the reporting of alcohol use, Aquilino (1994; p.
230) has demonstrated that the impact of interview
mode (T-TAQ vs. in-person IAQ vs. in-person SAQ) is
smallest for reporting of alcohol use.

Such results are usually interpreted as evidence of a
negative reporting bias arising from the requirement that
respondents in telephone surveys reveal their drug use to
a human interviewer. While other interpretations are
possible, results from the 1990 National Household Sur-
vey of Drug Abuse (NHSDA) field experiment support this
interpretation (Turner etal. 1992). In this experiment,
3326 respondents were randomly assigned to complete
NHSDA questionnaires using either paper SAQs or inter-
viewer administered questionnaires (IAQs). Measure-
ments made with paper SAQs yielded higher estimates of
the prevalence of illicit drug use than those made using
TAQs. Moreover, the relative advantage of paper SAQs in
encouraging more complete reporting of drug use was a
function of the expected sensitivity of the behavior being
reported. Thus no advantage was found for reporting of
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adult alcohol use. Among illicit drugs, ‘harder’ drugs and
reports of recent use were most affected. So, for example,
the mode effect for reporting of cocaine use in the past
month was 2.4 (ratio of estimated prevalences: SAQ/
TAQ), but it was imperceptible for reporting of any mari-
juana use during the respondent’s lifetime (prevalence
ratio=1.05).

Until recently, telephone surveys could not provide
privacy similar to the paper SAQs used for measurement
of sensitive topics during in-person surveys. But today,
telephone audio computer-assisted, self interviewing (T-
ACASI) offers researchers the option of providing a
similarly private interview context for telephone survey
measurements of sensitive behaviors. In a T-ACASI sur-
vey, a human interviewer screens and recruits eligible
subjects. However, once the subject has been recruited
and has completed nonsensitive portions of the survey,
the phone call is transferred to the T-ACASI system and
computer-controlled, pre-recorded questions are read to
the subject. The subject provides responses by pressing
keys on a touch-tone telephone. (For further technical
details and discussions of the feasibility and costs of T-
ACASI, see Turner et al. 1998a; Cooley et al. 2000; Cor-
key & Parkinson 2002).

T-ACASI technology may offer a unique and impor-
tant opportunity to reduce the biases that afflict tele-
phone survey measurements of drug use. By providing
complete privacy to respondents, we hypothesize that T-
ACASI could reduce the demonstrated biases in report-
ing of illicit drug use in telephone surveys. Findings
from a small pilot study and a large specialized study of
men who have sex with men have been encouraging
(Turner et al. 1996; Gribble et al. 2000), but they do not
provide convincing evidence of the impact of this tech-
nology on reporting of drug use in surveys of the gen-
eral population.

NSBM experiment

The 1999-2000 National STD and Behavior Measure-
ment Experiment (NSBME) surveyed probability samples
of U.S and Baltimore adults ages 18—45 and randomly
assigned respondents to answer a wide range of sensitive
questions asked either by a human telephone interviewer
or by T-ACASI. In this article we contrast NSBME T-
ACASI and T-TAQ measurements of the prevalence of licit
and illicit drug use, and we compare these estimates to
comparable measurements made by the in-person 2000
National Household Survey of Drug Abuse.

NSBME sample strata

The NSBME applied the same protocol to two separate
samples of US and Baltimore residents. [The Baltimore
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sample strata was drawn to permit extensions of our prior
work on the 1997-98 Baltimore STD and Behavior Sur-
vey (Turner et al. 2002)]. Statistical analyses of the NSBM
experiment treat the combined national and Baltimore
sample strata as a population that has been randomly
assigned to one of two conditions (T-IAQ or T-ACASI). Our
analyses assess the probabilities that differences in the
measurements obtained in each condition could have
arisen by chance from the random assignment of subjects
to the two experimental conditions. Our experimental anal-
yses do not weight the Baltimore sample strata to reflect its
relative size compared to the national population (<1%).
Thus the crude odds ratios we derive to represent the
impact of survey mode could be disproportionately influ-
enced by the Baltimore sample strata—if theimpact of sur-
vey mode was substantially different for Baltimore
households than for other US households. As a protection
against this possibility, all crude odds ratios representing
mode effects were tested for heterogeneity across the two
sample strata, that is, we explicitly tested the null hypoth-
esis that the estimated effect of survey mode on reporting
of drug use was equivalent across survey strata.

METHODS

The protocol for this research was approved and super-
vised by Institutional Review Boards for the Protection of
Human Subjects at the Research Triangle Institute (RTI)
and the University of Massachusetts.

Sample design

The NSBME experiment was embedded in a telephone
survey of a probability sample of women and men aged
1845 years residing in U.S. households with working
land line telephones. The survey was conducted between
September, 1999 and April, 2000. Two sample strata
were recruited for this survey measurement experiment:
(1) a sample of the telephone-accessible U.S. household
population aged 18—45 (national stratum), and (2) a par-
allel sample of the telephone-accessible population of the
city of Baltimore, MD (Baltimore stratum). A list-assisted
random digit dialed (RDD) sample was drawn for each
stratum using the Genesys Sampling System (2002; see
also, Kulp 1994; Brick et al. 1995). Sampling procedures
are briefly described below; additional details of the
NSBME sample design, execution, and weighting have
been presented by Villarroel et al. (in press).

Sample execution

For the national stratum, 14,250 telephone numbers
were generated, and 12,322 telephone numbers (86.5%)
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were successfully screened for eligibility. 2183 of these
screened telephone numbers were found to be residential
numbers with one or more eligible English-speaking
respondents aged 18—45. One eligible household member
of these households was randomly selected for participa-
tion in the survey (without substitution). 1452 of the
2183 target respondents in the national strata completed
interviews (66.5%), and 91 respondents (4.2%) com-
pleted partial interviews that included at least one sub-
stantive questionnaire section. Up to a maximum of 91
calls (mean = 11.3) were made to screen households and
complete an interview in the national stratum.

The second sample stratum was drawn to represent
the adult population of Baltimore, MD. For the Baltimore
stratum, 7498 telephone numbers were generated and
6326 (84.4%) were successfully screened for eligibility.
Screening identified 1072 households with an eligible
respondent, and 697 of these eligible respondents com-
pleted interviews (65.0%). An additional 47 respon-
dents (4.4%) completed partial interviews. Up to a
maximum of 82 calls (mean=12.3) were made to
screen households and complete an interview in the
Baltimore stratum.

Interview modes

Telephone numbers were randomly assigned to the T-
TAQ or T-ACASI conditions prior to their release to the
telephone survey unit. Following screening and recruit-
ment into the study, telephone interviewers at the Center
for Survey Research (University of Massachusetts, Bos-
ton) conducted the survey either by asking the respon-
dent questions and recording their answers (T-IAQ
condition) or by transferring the respondent to a T-
ACASI system developed at RTI by Cooley (see Cooley
et al. 2000).

Measurements

Survey questions on use of alcohol, marijuana, cocaine
and injection drugs were adapted from the 1994
National Household Survey of Drug Abuse (version B;
SAMSHA 1996; ICPSR 2004). The CAGE questions
(Ewing 1984) were administered to assess problems with
alcohol consumption. (Question wordings are presented
in Appendix 1).

Ensuring sample equivalence across interview modes

While randomization should ordinarily yield approxi-
mately equivalent groups, the T-ACASI condition had a
higher survey break-off and lower response rate than the
T-TIAQ condition—particularly in the national sample
strata. In addition, some minor divergences in sample
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composition might be expected because the T-IAQ sam-
ple included approximately three percent of cases that did
not have a touchtone phone. While these cases are
excluded from the T-ACASI sample in our analysis, they
could not be excluded from the T-IAQ sample. Tabulations
from the 2000 NHSDA indicate, however, that estimates
of the prevalence of drug use in telephone-accessible
households vary almost imperceptibly depending on
whether (non-TT)
included or excluded from the sample [e.g. NHSDA esti-

non-touchtone households are
mates of drug use in the past 30 days for 18-49 years olds
are: alcohol, 55.2% (excluding non-TT households) and
55.1% (including non-TT households); marijuana, 6.4%
in both samples; and cocaine, 0.7% in both samples. |

We have previously tested the demographic equiva-
lence of the NSBME’'s T-IAQ and T-ACASI samples and
found small and statistically insignificant variations
across experimental conditions (Villarroel et al. in press).
Nonetheless, to control for the potential impact of fluctu-
ations in sample composition across experimental condi-
tions our analyses use both crude and adjusted odds
ratios (ORs). The adjusted ORs are estimates of mode
effects derived from logistic regression models incorporat-
ing controls for nine sociodemographic factors (sample
strata, gender, age group, educational attainment, mari-
tal status, living with children in the household, race-
ethnicity, region of country, and level of urbanization;
Table 1 provides additional details about these control
variables.)

Statistical analysis

Our analyses are intended to answer four questions. First,
does the mode of interview affect the likelihood that a
respondent will report alcohol or illicit drug use? Second,
is the impact, if any, of interview mode homogeneous
across subpopulations defined by gender, ethnicity, place
of residence, etc., or are some subpopulations particularly
sensitive to interview mode? Third, is the pattern of
reported drug use in each measurement condition con-
sistent with expectations based upon past research, e.g.
do the vast majority of ‘hard’ drug users also report expe-
rience with ‘softer’ drugs? and finally, if T-ACASI appears
to provide more complete reporting of drug use, how does
the estimated prevalence of drug use in the USA obtained
in the NSBME compare with national estimates obtained
by more expensive in-person surveys such as the
National Survey of Drug Use and Health (NSDUH; for-
merly called the National Household Survey of Drug
Abuse).

To address our first research question, we combine the
national and Baltimore sample strata as described previ-
ously. Data in these analyses are unweighted, and our
statistical analyses assess the likelihood that observed
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fluctuations in survey responses across the two experi-
mental conditions (T-ACASI vs. T-IAQ) arose by chance
from the random allocation of respondents to one of these
conditions. When this null hypothesis is rejected, we con-
clude that the mode of interview had an effect on survey
response.

Log-linear modeling (Goodman 1968, 1978) was
subsequently used to test whether the impact of T-ACASI
on the reported prevalence of drug use was equivalent
across subpopulations defined by sample strata (Balti-
more vs. National), gender, race, region of residence and
other social and demographic factors. Our analyses fit
log-linear models to 3-way tables of: Drug Use (D: Yes or
No) by Mode of Interview (M: T-IAQ or T-ACASI) by
Sociodemographic Factor (F, for example, Male or
Female). Log-linear models were constrained to fit all 2-
way marginals [(DM) (DF) (MF)] in these 3-way tables,
and likelihood ratio chi-square statistics were calculated
for the fit of these models to the observed data. Failure to
obtain a statistically adequate fit indicated the presence of
a statistically significant 3—way interaction. This is to say
that the impact of T-ACASI on reporting of drug use was
not homogeneous across subpopulations defined by the
sociodemographic factor (e.g. gender). Models that
include sample strata provide a test for the equivalence of
the estimated mode effects across the Baltimore and
national sample strata.

As a validity test, we subsequently calculate the pro-
portion of self-reported injection drug users who report
experience with cocaine and marijuana and the propor-
tion of cocaine users who report experience with mari-
juana. If our measurements are equally valid, we would
expect that in both measurement conditions, substantial
majorities of self-reported users of ‘hard’ drugs would
also report use of ‘softer’ drugs.

In our final analysis, we calculate weighted national
estimates of the prevalence of drug use for US adults
interviewed in the 1999-2000 NSBME (national sample
stratum only) using T-ACASI and T-IAQ modes. These
prevalence estimates are compared to estimates derived
from the 2000 NHSDA public use dataset, restricting the
NHSDA sample to persons who reported that (1) they had
a touchtone telephone they received calls on, and (2) they
did not reside in group quarters. For these analyses, sam-
ple weighting is applied to all observations. NHSDA tab-
ulations use the weighting variable ‘analwt_c’ from the
NHSDA public use dataset (DHHS 2004). This weighting
variable incorporates adjustments for varying probabili-
ties of selection and non-response plus poststratification
adjustment to match Census state-level estimates of the
target population by age, race, gender, and Hispanic
origin (Chen et al. 2002). NSBME tabulations use weights
constructed to reflect the varying probabilities of selec-
tion, non-response and poststratification adjustments to
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Table 1 Response distributions and reported prevalence of alcohol use obtained by Telephone Audio-CASI and by human telephone
interviewers (T-IAQ) in the 1999-2000 NSBME.

Response distribution Alcohol use prevalence

CRUDE P Strata by Mode  Adjusted
Measurement T-IAQ T-ACASI Time period T-IAQ T-ACASI OR* Interaction or*®
Ever drank alcohol 93.2% 91.8% Lifetime Use
Unweighted n 1,214 1,024 Unweighted n 93.2%  91.8% 0.81 >0.5 0.75
P for mode effect 0.19 1,214 1,024
Drinking in past 30 days Drinking in past 30 days
0 days* 41.3%  40.0%
1- 4 days 33.3%  37.1% 1+ days 58.7%  60.0% 1.05 0.28 1.09
5-9 days 13.7% 12.3% 5+ days 254%  22.9% 0.87 0.20 0.87
10-15 days 5.5% 5.3% 10+ days 11.7%  10.5% 0.89 0.26 0.91
16+ days 6.2% 5.3% 16+ days 6.2% 5.3% 0.84 >0.5 0.89
Unweighted n 1,213 1,024 Unweighted n 1,213 1,024
P for mode effect* 0.48
Heavy drinking in past 30 days Heavy drinking in past 30 days
0 days* 76.5%  80.0%
1-4 days 15.5% 14.6% 1+ days 23.5%  20.0% 0.81* 0.44 0.79*
5-9 days 5.0% 3.5% 5+ days 8.0% 5.5% 0.66* 0.06 0.65*
10-15 days 1.8% 1.5% 10+ days 3.0% 2.0% 0.65 >0.5 0.63
16+ days 1.2% 0.5% 16+ days d d d d d
Unweighted n 1,211 1,023 Unweighted n 1,211 1,023
P for mode effect* 0.011

Analysis of unweighted data from combined national and Baltimore sample strata of the 1999-2000 NSBME. Analysis excludes 39 respondents
assigned to T-ACASI who were interviewed in T-IAQ because they did not have a touchtone telephone.

*P<0.05.

“ORs contrast prevalence in T-ACASI condition to prevalence in T-IAQ condition.

®Adjusted ORs for mode effect derived from logistic regression model controlling for sample strata (National; Baltimore), gender (male; female); age group
(18-25;26-35;36-45), educational level (< H.S.; H.S. graduate or equivalent; some college or trade school; 4-year college graduate and higher) , marital
status (married; cohabiting; divorced, separated or widowed; never married), living with children in the household (yes; no), race-ethnicity (Hispanic;
non-Hispanic black, non-Hispanic white; non-Hispanic other) region of country (North East and Middle Atlantic states; North Central; South Atlantic;
South Central; Mountain; Pacific), and level of urbanization (21 largest MSAs; and county sizes: <20,000 households; 20,000 to 85,000 households;
>85,000 households). All respondents in Baltimore sampling strata were coded as residing in the South Atlantic and in one of the 21 largest MSAs [Bal-
timore-Washington MSA].)

‘Includes all respondents who provided a substantive answer. So, for example, persons who reported that they had never drank an alcoholic beverage are
included in the denominators of both estimates even though they were not asked the specific questions about alcohol consumption in the past 30 days
and heavy drinking.

Not calculated because of sparse number of respondents reporting this level of heavy drinking. Baltimore sample strata, for example, had no cases in
either interview condition reporting drinking five of more drinks on 16+ days.

P value for Mantel-Haenszel test for linear association.

match Census estimates of population distribution by
age, race, and gender (Villarroel et al. in press).
Statistical analyses were carried out using STATA,
versions 6.0 and 8.0 (StataCorp 2000; StataCorp 2003)
and SPSS, version 6.0.1 (1993). Our national estimates
of the prevalence of drug use (Table 6) employ weighting
and use the ‘svy’ STATA algorithms appropriate for
weighted survey data. Other statistical analyses estimate
the impact of survey mode by treating the unweighted
sample (pooled Baltimore and national strata) as a popu-
lation that has been randomly assigned to one of two
experimental conditions. Tables 1-3 include tests of the
homogeneity of estimates of the impact of survey mode
across the two sample strata. As a convention in our dis-
cussion of statistical results, we use the phrases ‘statisti-

© 2005 Society for the Study of Addiction

cally reliable’ and ‘not statistically reliable’ to identify
instances in which a null hypothesis can or cannot be
rejected with P < 0.05.

RESULTS

Alcohol use

Table 1 presents response distributions and the reported
prevalence of different levels of alcohol use obtained in
the NSBME'’s T-ACASI and T-IAQ interview modes. It will
be seen that there are few statistically reliable differences
in reported prevalences across modes. No statistically
reliable differences are found for reported frequency of
drinking in the past 30 days. Reports of ‘heavy drinking’
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(i.e. 5 or more drinks on one occasion) were more com-
mon when human interviewers were conducting the
interviews rather than T-ACASI (adjusted OR,=0.63—
0.79). The response distributions obtained in the two
conditions were significantly different (P=0.011 for test
of linear trend), and two of the differences in reported
prevalences were statistically reliable (P < 0.05).

Table 2 presents parallel results for the reported prev-
alence of alcohol problems obtained using the CAGE
questions. These questions elicit a binary response indi-
cating whether the respondent had ever experienced a
particular problem with their alcohol use. It will be seen
that two of the four CAGE questions produce notable dif-
ferences when administered by T-ACASI rather than a
human interviewer. The odds that a respondents would
report feeling guilty about drinking were 1.42 times
higher (adjusted OR; P < 0.01) when the respondent was
interviewed by T-ACASI rather than a human inter-
viewer. A parallel result is obtained for respondents
reporting of taking ‘a drink first thing in the morning to
steady your nerves or get rid of a hangover’ although the
result is not statistically reliable (adjusted OR =1.48;
p=0.093). Summing the number of CAGE symptoms
reported in the two conditions, we find that slightly more
symptoms were reported in the T-ACASI condition,
although the statistically
(means=0.59 vs. 0.51, p=0.13). If we use the criterion
that reporting two or more CAGE symptoms is clinically
noteworthy, no difference is found between results
obtained by the two interview modes.

result is not reliable

Impact of T-ACASI on reporting of drug use 1437

Illicit drug use

Table 3 presents the response distributions and the
reported prevalence of illicit drug use over various periods
of time. For marijuana and cocaine use, we have calcu-
lated prevalences for use in the past month, past year,
past three years, and lifetime. Because injection drug use
was very infrequently reported, we calculated preva-
lences for use in the past year, past five years, and lifetime.
These tabulations show statistically reliable and
frequently large differences in the reporting of illicit
drug use in the two survey conditions. In all instances,
respondents were more likely to report drug use in the T-
ACASI condition than when responding to a human
telephone interviewer (T-IAQ). The adjusted odds ratios
indicate that T-ACASI was 2.0-3.8 times more likely to
elicit a report of marijuana or cocaine use in the past
30 days and 10.3 times more likely to elicit a report of
injection drug use in the past five years than human
interviewers. It is noteworthy that the advantage of T-
ACASI—as reflected in the ORs—increases with the pre-
sumed seriousness of the type of drug use (i.e. Injection >
Cocaine > Marijuana) and with the recency of use
reported (e.g. past month > past year > lifetime).

Subpopulation variation in impact of T-ACASI

Previous NSBME research has suggested that the impact
of private, automated interviewing technology may vary
across subpopulations. Villarroel et al. (2002, in press)
found, for example, that the impact of T-ACASI on report-

Table 2 Prevalence of CAGE problems reported to Telephone Audio-CASI and to human telephone interviewers (T-IAQ) in the 1999—

2000 NSBME.

CAGE Alcohol Problems™® T-IAQ T-ACASI CRUDE OR® P Strata by Mode Interaction — Adjusted OR®
Felt you should cut down on drinking  22.5% 22.2% 0.98 >0.5 0.97
Annoyed by criticism of your drinking 6.9% 7.7% 1.13 0.08 1.25
Felt guilty about drinking 17.6% 23.0% 1.40** >0.5 1.42%*
Drink in morning 4.3% 5.9% 1.39 >0.5 1.48
Unweighted n 1,202-1,208 1,020-1,023

CAGE scores of 2+ 14.0% 16.1% 1.19 >0.5 1.22
Mean CAGE Numerical Score 0.51 0.59

Unweighted n 1,199 1,019

P for mode effect® 0.13

P for mode by strata interaction? >0.5

Analysis of unweighted data from combined national and Baltimore sample strata of the 1999-2000 NSBME. Analysis excludes 39 respondents assigned
to T-ACASI who were interviewed in T-IAQ because they did not have a touchtone telephone.

P <0.01.

“Each CAGE question is a dichotomy (yes or no) so—unlike recency of reported alcohol use—response distribution is identical to prevalence estimate, i.e.,

yes = prevalence estimate, and no = 100% minus prevalence estimate.

"Persons who reported never drinking alcohol were not asked the alcohol problems questions and have been presumptively coded as ‘no’ for each question

on alcohol problems.

‘ORs contrast prevalence in T-ACASI condition to prevalence in T-IAQ condition. See Table 1 for description of control variables used in calculating the

adjusted ORs.

d4p-Values were derived from 2-way analysis of variance with interview method and sample strata as factors; the dependent variable was the number of
CAGE problems reported (O to 4). Analysis used anova procedure from STATA version 8 using partial sums of squares option.
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Addiction, 100, 1432-1444



1438 Charles F. Turner et al.

Table 3 Response distributions and reported prevalence of illicit drug use for different time periods obtained by Telephone Audio-
CASI and by human telephone interviewers (T-IAQ) in the 1999-2000 NSBME.

Response distribution

Alcohol use prevalence

CRUDE P Strata by Adjusted
Measurement T-IAQ T-ACASI  Time period T-IAQ T-ACASI ~ OR? Mode Interaction ~ ORY
Marijuana use Marijuana use
In last 30 days* 5.7% 10.0% Past month 5.7%  10.0% 1.86™*  >0.5 2.03%
1 month to 1 year ago  5.7% 8.2% Past year 11.3% 18.3% 1.75%*  >0.5 1.97%*
1-3 years ago 5.5% 6.3% Past 3 years 16.8%  24.5% 1.61%*  >0.5 1.81%*
>3 years ago 31.5%  29.6% Lifetime 48.3% 54.2% 1.27% >0.5 1.26*
Never 51.7%  45.8%
Unweighted n 1203 1019
P for mode effect* <0.001
Cocaine use Cocaine use
In last 30 days* 0.7% 2.1% Past Month 0.7% 2.1% 3.15% >0.5 3.75%
1 month to 1 year ago  2.2% 2.7% Past year 2.8% 4.8% 1.74* 0.38 1.79*
1-3 years ago 1.6% 3.5% Past 3 years 4.4% 8.3% 1.98%*  >0.5 2.08™**
>3 years ago 13.5%  13.8% Lifetime 17.9%  22.1% 1.31* >0.5 1.31*
Never 82.1%  77.9%
Unweighted n 1208 1021
P for mode effect* <0.001
Drug injection Drug injection
In last year™® 0.1% 1.3% Past year 0.1% 1.3% 15.59** 0.09 22.2%*
In last 5 years 0.2% 0.3% Past 5 years 0.3% 1.6% 4.80** >0.5 10.3**
In lifetime 1.5% 1.7% Lifetime 1.8% 3.2% 1.80* 0.11 2.1*
Never 98.2%  96.8%
Unweighted n 1212 1023
P for mode effect® <0.01

Analysis of unweighted data from combined national and Baltimore sample strata of the 1999-2000 NSBME. Analysis excludes 39 respondents assigned
to T-ACASI who were interviewed in T-IAQ because they did not have a touchtone telephone.

*P <0.05, *P < 0.01, **P < 0.001.

“Respondents who reported never using a given drug (marijuana, cocaine, injected drug) were not asked questions about recency of their last use; they
are coded as ‘no’ for use in all time periods in calculating prevalences. Percentage responding ‘never used’ is 100% minus the percent reporting use.
bSince only 1 respondent in the interviewer-administered condition reported injection drug use in preceding 30 days and none reported drug use in period

1 month to 1 year before survey, we have collapsed these two categories.
P value for Mantel-Haenszel test for linear association.

90Rs contrast prevalence in T-ACASI condition to prevalence in T-IAQ condition. See Table 1 for description of control variables used in calculating the

adjusted ORs.

ing of same-gender sexual contacts is attenuated in geo-
graphic locales that have a history of tolerance for gay
men and lesbians.

We explored the homogeneity of estimates of the
impact of T-ACASI on reporting of marijuana or cocaine
use in the past 30 days and injection drug use in the past
5 years. (Exploratory analyses were also carried out with
reporting of use during other time periods.) We fit log-
linear models to test the hypothesis that the impact of T-
ACASI was equivalent across subpopulations defined by:
gender, marital status, age, educational level, race, sam-
ple strata (National vs. Baltimore), region of the country,
presence of children in the household, and level or urban-
ization. This analysis revealed few consistent patterns of
subpopulation differences in the impact of T-ACASI. The
one exception occurred for residence outside of a major
metropolitan area. These results are shown in Table 4.

© 2005 Society for the Study of Addiction

As Table 4 shows, the impact of T-ACASI was stron-
gest for persons residing outside the 21 largest metropol-
itan areas (MSAs) in the USA. Thus T-ACASI had a
significantly greater impact on reporting of marijuana
use in the past 30 days (OR,=2.7 vs. 1.2, p=0.035) and
a greater impact on reporting of cocaine use in the past
30 days outside of the 21 largest MSAs—although the
latter result is not statistically reliable (OR,=7.4 vs. 1.1,
p=0.151). Reporting injection drug use in the past five
years showed a similar pattern, but the number of injec-
tion drug users is sparse and the result is not statistically
reliable (OR,= 7.6 vs. 3.6, p>0.5). These results could be
interpreted as evidence that reporting of drug use is less
sensitive for respondents residing in major metropolitan
areas.

It should be noted that in all three panels of Table 4,
the percent of respondents reporting drug use is higher in
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the 21 largest metropolitan areas when human tele-
phone interviewers collect the data, e.g. 7.4% vs. 4.7%
for T-IAQ reports of marijuana use in the past 30 days.
When T-ACASI is used to collect these data, this pattern
reverses for reported marijuana and cocaine use. 12.0%
of T-ACASI respondents residing outside of the 21 largest
MSAs report marijuana use in the past 30 days vs. 8.5%
of respondents residing within those large MSAs. Simi-
larly, 2.9% of respondents outside these large MSAs
reported cocaine use in the past 30 days vs. 0.8% of
respondents residing within those large metropolitan
areas.

Validity

While we do not have an independent criterion that can
be used to assess the accuracy of respondents’ reports of
drug use, there are validity checks that can be performed.
This is important since providing complete privacy in the
T-ACASI interview mode leaves the measurement pro-
cess vulnerable to respondents who may wish to speed
through the interview by rapid and random pressing of
answer keys.

Impact of T-ACASI on reporting of drug use 1439

Table 5 examines this threat to measurement validity
by testing for one of the best-established patterns of
reported drug use—most users of ‘hard’ drugs report try-
ing ‘softer’ drugs as well. Table 5 shows the percent of: (1)
injection drug users who report experience with cocaine
and marijuana, and (2) cocaine users who report
experience with marijuana. It will be seen from Table 5
that in both measurement conditions, few injection drug
users report no experience with cocaine (6% T-ACASI;
14% T-IAQ) or with marijuana (0% T-ACASI; 5% T-IAQ).
Similarly few self-reported cocaine users report having
no experience with marijuana (3% T-ACASI; 6% T-IAQ).
In every comparison, fewer ‘hard’” drug users report the
unexpected pattern of no experience with the ‘softer’
drug when measurements were made using T-ACASI
rather than a human interviewer.

National estimates

Table 6 presents population-weighted estimates of the
prevalence of illicit drug use derived from the 2000
National Household Survey of Drug Abuse (NHSDA) and
the 1999-2000 NSBME. NHSDA estimates are limited to

Table 4 Percentage of respondents reporting selected types of drug use by interview mode and urban residence in 1999-2000

NSBME (National Strata only).

T-ACASI T-TIAQ Interaction
Drug use estimate CRUDE test®
& urban residence % n % n OR P
Marijuana use in past 30 days
21 largest MSAs 8.5 236 7.4 296 1.2 0.035
Counties outside 21 largest MSA areas 12.0 410 4.7 510 2, 7%
Cocaine use in past 30 days
21 largest MSAs 0.8 237 0.7 298 1.3 0.151
Counties outside 21 largest MSA areas 2.9 411 0.4 512 7.7
Injection Drug Use in past 5 years
21 largest MSAs 2.5 238 0.7 299 3.8 ns
Counties outside 21 largest MSA areas 1.5 411 0.2 515 7.6

Analysis of unweighted data from the national sample strata of the 1999-2000 NSBME. Analysis excludes 24 national strata respondents assigned to
T-ACASI who were interviewed in T-IAQ because they did not have a touchtone telephone.

“ P values derived from loglinear models testing for 3-way interaction of Response by Interview Mode by Level of Urbanization.

P <0.01, **P<0.001.

Table 5 Validity analysis: Percent of Injection Drug and Cocaine Users who report use of ‘softer’ drugs by interview mode. (Tabulated
from the 1999-2000 NSBME.)

T-IAQ T-ACASI
Drug user n Cocaine use Marijuana use n Cocaine use Marijuana use
Injection Drug Users 22 86.4% 95.5% 33 94.0% 100.0%
Cocaine Users 215 - 93.9% 225 - 97.3%

Analysis of unweighted data from combined national and Baltimore sample strata of the 1999-2000 NSBME. Analysis excludes 39 respondents assigned
to T-ACASI who were interviewed in T-TAQ because they did not have a touchtone telephone.
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the population of US adults residing in non-group quar-
ters with touchtone telephones. Because only age group-
ings (rather than exact ages) are available in the public
dataset for the 2000 NHSDA, Table 6 compares NHSDA
estimates for 18—49 years olds with NSBME estimates for
18—45 years olds.

There are several other ways in which the NHSDA and
NSBME samples cannot be made precisely equivalent.
Most obviously, the NSBME and NHSDA measurements
were separated slightly in time (September 1999 to April
2000 for NSBME vs. January to November, 2000 for the
NHSDA). In addition, the NHSDA was an in-person sur-
vey while NSBME was a telephone survey introducing
potential mode effects. There are also a variety of other
technical differences between the studies. So, for exam-
ple, the NHSDA included a Spanish-language version
while the NSBME did not capture the non-English speak-
ing segment of the Hispanic population. Similarly, the in-
person NHSDA achieved a 68.6% survey response rate
(calculated as the product of the NHSDA household
screening rate of 92.8% and interview response rate of
73.9%; Epstein 2002; Appendix B). This is higher than

Table 6 Population-weighted estimates of prevalence of illicit
drug use among US population residing in telephone-accessible
households derived from (1) sample ages 18 to 49 in 2000
National Household Survey of Drug Abuse, and (2) sample ages
18 to 45 in 1999-2000 NSBME T-IAQ and T-ACASI conditions.
(All estimates are weighted)

2000 NSBME NSBME
Prevalence NHSDA T-IAQ® T-ACASI
Any marijuana use
In last 30 days 6.4% 6.4% 12.6%
In last year 11.2% 11.7% 21.2%
in lifetime 48.2% 49.1% 57.2%
Any cocaine use
In last 30 days 0.7% 0.8% 1.7%
In last year 2.0% 2.9% 4.4%
in lifetime 17.2% 17.8% 22.2%
Any drug injection
In last year® 0.1% 0.0% 1.5%
In lifetime® 1.5% 1.1% 3.5%

NOTE. NHSDA sample is restricted to population who indicated they had
a touchtone telephone and did not live in group quarters. See text for
description of variation in design of NHSDA and NSBME. NSBME uses
national sample strata only. Tabulations from NHSDA and NSBME do not
impute values for missing data.

“Note that all NSBME estimates are for reported injection of ‘heroin, speed,
cocaine, or steroids’. Respondents in the NHSDA were first asked if they
‘ever injected drugs not prescribed to you?’ Responses to this question
yielded the injection prevalence estimate of 1.7%. NHSDA questions on
the timing of the last injection were only asked for heroin, cocaine, and
stimulants. The lifetime injection prevalence estimate for these three types
of drugs is 1.5% lifetime and 0.1% in last year.

"I-IAQ condition of NSBME includes approximately 3% of sample who did
not have touchtone telephones.
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that achieved by the NSBME telephone survey (national
stratum: 62% for T-IAQ and 53% for T-ACASI; Villarroel
etal. 2002, in press).

Because the impact of these divergences cannot be cal-
ibrated, it is not appropriate to conduct statistical hypoth-
esis testing. Nonetheless, a striking pattern emerges from
this tabulation. The national prevalence estimates
derived from the 2000 NHSDA are remarkably similar to
the population-weighted estimates obtained when the
NSBME telephone interviewers asked the questions (T-
IAQ condition). In contrast, national prevalence esti-
mates derived from the NSBME's T-ACASI measurements
are all considerably higher than both the estimates
derived from the 2000 NHSDA data and the estimates
derived from the NSBME T-IAQ measurements. So, for
example, the estimated prevalence of marijuana use in
the past 30 days is estimated to be 6.4% in both the
NHSDA and the NSBME T-IAQ condition, while the
NSBME T-ACASI measurements provide a population-
weighted prevalence estimate of 12.6%.

DISCUSSION

The results of this national experiment provide strong
evidence that T-ACASI increases the reporting of illicit
drug use — at least for the population included in this sur-
vey (US adults ages 18—45). Evidence of the impact of this
technology on reporting of licit drug use is mixed which is
consistent with expectations from past research (e.g.
Turner etal. 1992). Reporting of alcohol use, per se,
appears largely unaffected by eliminating the require-
ment that respondents reveal their drinking behaviors to
a human telephone interviewer. Indeed, our results
suggest that respondents may be more likely to report
episodes of heavier drinking (5 or more drinks on one
occasion) when questioned by a human telephone
interviewer. Reporting of problems with alcohol use was,
however, more frequent when respondents responded to
a computer rather than a human interviewer for one of
four problems: feeling guilty about drinking.

While the results for alcohol use and alcohol problems
are somewhat mixed, those for reporting of illicit drug use
are not. Respondents are consistently and considerably
more likely to report illicit drug use when they are
responding to a T-ACASI computer rather than to a
human interviewer. So, for example, the reporting of
cocaine use in the past month increased three-fold from
0.7% to 2.1%, and the reporting of injection drug use in
the past five years increased five-fold from 0.3% to 1.6%.
Indeed, we found that only 1 of 1212 respondents
reported injection drug use in the past year to a human
interviewer while 13 of 1023 respondents reported it in
the T-ACASI condition.
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We cannot independently corroborate that this
increased reporting of illicit drug use is a more accurate
reflection of its true prevalence. It is, however, generally
accepted by survey methodologists that biases in the
reporting of illicit or stigmatized behaviors produces a net
negative bias in estimates in the prevalence of these
behaviors in the population (Sudman & Bradburn 1974;
Fay et al. 1989; Turner et al. 1998Db). This occurs because
the number of survey respondents who deny engaging in
stigmatized behaviors that they have, in fact, engaged in,
is assumed to be larger than the number who falsely
report behaviors that they have not engaged in. The
increased rates of reporting of illicit drug use under more
private survey conditions could thus be interpreted to
reflect a reduction in the reporting bias and thereby an
increase in the accuracy of the measurements.

In the present instance, some confidence in this
assumption is gained by examining the patterns of
response to the various drug use questions in the T-
ACASI condition. The T-ACASI measurements show the
expected structuring of drug use reports with the over-
whelming majority of respondents who report a history
of injection drug use also reporting marijuana use
(100%) and cocaine use (94%). Similarly, 97% of T-
ACASI respondents who report cocaine use also report
some history of marijuana use. The structuring of drug
use reported by T-ACASI respondents is fully comparable
with that obtained when interviewers asked the ques-
tion. At a minimum, we believe this result allows us to
rule out random key pressing as an explanation for the
increased reporting of drug use obtained in the T-ACASI
condition.

When population-weighted data are used to generate
national estimates from the NSBME experiment, we
obtain both expected and unexpected results. As we
previously saw with unweighted data, the T-ACASI
condition of the NSBME national sample produces
substantially higher estimates of the prevalence of illicit
drug use in the USA than the interviewer-administered
condition. This is an important finding, but it is one we
fully expected to obtain based on our preliminary studies
(Turner etal. 1996, 1998a; Gribble etal. 2000) and
other recently published work (Corkey & Parkinson
2002). Initially, we were surprised that the telephone
interviewer-administered (T-IAQ) condition of the 1999—
2000 NSBME produced estimates of the prevalence of
illicit drug use that were virtually identical to those
derived from the in-person NHSDA of 2000. This would
seem to be inconsistent with expectations based on Gfro-
erer and Hughes work in 1988 and Aquilino’s etal.’s
findings from 1986 and 1991. On reflection, however, we
believe that this would be an over-interpretation of our
findings. There are numerous ways in which the NHSDA
and NSBME samples cannot be made equivalent, and
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thus the surprising concordance of the NHSDA and
NSBME IAQ estimates should not be interpreted as evi-
dence that the two measurement protocols produce
equivalent results. Such a conclusion would require
experimental evidence from studies in which members of
a population are randomly assigned to one of these two
protocols (see below).

There is little doubt, however, that the T-IAQ and T-
ACASI measurements made in the NSBME fall within the
range that would be expected based on the NHDSA find-
ings, and that T-ACASI does reduce bias in reporting of
illicit drug use. The latter finding may have important
implications for future research on the prevalence of
illicit drug use.

Implications

If the major source of bias in well-executed telephone sur-

veys of drug use is the requirement that respondents

reveal their drug use to a human interviewer, then the

NSBME results suggest T-ACASI may substantially

reduce this source of bias. Given that telephone data col-

lection is considerably less costly and also (largely) avoids
loss of statistical precision due to the sample clustering
required for in-person surveys, T-ACASI might be used, at

a minimum, to augment data collection for large-scale

surveys like the National Survey of Drug Use and Health

(successor to the NHSDA). This augmentation could pro-

vide more precise and/or less expensive estimates for sub-

populations or topics that were too costly to contemplate
with a NSDUH design that relies exclusively on in-person
surveys.

A multimode NSDUH is not, however, something to be
considered lightly. A focused program of methodological
research would seem appropriate to consider whether,
and if so, how, such a design might be constructed and
tested. Some components of such an effort might include:
¢ Identifying topic areas and/or subpopulation estimates

that might benefit from increased sample sizes (e.g.
improved local area estimates, improved precision for
key measures of change over time within subpopula-
tions, etc.).

e Establishing a testing regimen to evaluate the feasibil-
ity, costs, and impact of using a T-ACASI mode to aug-
ment NSDUH data collection. This testing regimen
should begin with randomized experiments that com-
pare population prevalence estimates derived using
T-ACASI and the in-person Audio-CASI currently
employed for the NSDUH.

¢ Developing statistical models for generating synthetic
estimates that combine data from multiple data collec-
tion modes (i.e. in-person ACASI and T-ACASI) that
have different error structures due to differing
response rates, measurement artifacts, etc.
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¢ Considering the potential impact on the viability of a
multimode strategy of changes in the telecommunica-
tions landscape including the growth in the number of
households without landline telephone service, ‘do not
call’ registries, etc.
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APPENDIX |

Question Wordings

Now we have some questions about your use of alcohol
and other drugs. As you answer these questions, count as
a drink a can or bottle of beer; a wine cooler or a glass of
wine, champagne, or sherry; a shot of liquor or a mixed
drink or cocktail.

Have you EVER had a drink of an alcoholic beverage, such as
wine, beer; or liquor?

(Response categories: Yes; No) (If answered: No, Don't
Know, or Refused, skip to first question on illicit drug
use.)

Now, please think specifically about the past 30 days. During
the past 30 days, on how many days did you drink one or
more drinks of alcoholic beverages?

(Response categories: none; 1-4 days; 5-9 days; 10—
15 days; 16-25 days; every day or almost every day) (If
answered: No, Don’t Know, or Refused, skip to first ques-
tion on illicit drug use.)

During the past 30 days, on how many days did you have
five or more drinks on the same occasion? (By ‘occasion’, we
mean at the same time or within a couple of hours of each
other.)

(Response categories: I never had 5 or more drinks on
the same occasion during the past 30 days; On 1-4 days
in the past 30 days, etc.; On 5-9 days, etc.; On 10—
15 days, etc.; On 16-25days, etc.; I had 5 or more
drinks on the same occasion every day or almost every
day. For, etc. insert: ‘T had 5 or more drinks on the same
occasion’.)

Have you ever felt you should cut down on your drinking?
(Response categories: Yes; No)

Have people annoyed you by criticizing your drinking?
(Response categories: Yes; No)

Have you ever felt bad or guilty about drinking?
(Response categories: Yes; No)

Have you ever taken a drink first thing in the morning to
steady your nerves or get rid of a hangover?
(Response categories: Yes; No)

Have you ever, even once, used marijuana or hashish?
(Response categories: Yes; No) (If answered: No, Don’t
Know, or Refused, skip to first question on cocaine
use.)
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How long has it been since you last used marijuana or
hashish?

(Response categories: In the past 30 days; Between
1 month and 1 years ago; Between 1 years and 3 years
ago; More than 3 years ago.)

The next two questions ask about cocaine, including all the
different forms of cocaine such as powder; ‘crack’, free base and
coca paste.

Have you ever, even once, used any form of cocaine?
(Response categories: Yes; No) (If answered: No, Don’t
Know, or Refused, skip to first question on injection drug
use.)
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How long has it been since you last used any form of cocaine?
(Response categories: In the past 30 days; Between
1 month and 1 years ago; Between 1 years and 3 years
ago; More than 3 years ago.)

Have you EVER injected yourself with heroin, speed, cocaine,
or steroids?

(Response categories: Yes; No) (If answered: No, Don't
Know, or Refused, skip to next [non-drug] section of
questionnaire.)

When was the last time you injected yourself with heroin,
speed, cocaine, or steroids?

(Response categories: In the past 30 days; Between
1 month and 1 years ago; Between 1 years and 5 years
ago; More than 5 years ago.)
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