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Abstract Numerous studies have shown that audio-computer-assisted
self-interviewing (audio-CASI) and telephone audio-CASI (T-ACASI)
technologies yield increased reporting of sensitive and stigmatized objec-
tive phenomena such as sexual and drug use behaviors. Little attention has
been given, however, to the impact of these technologies on the measure-
ment of subjective phenomena (attitudes, opinions, feelings, etc.). This
article reports results for the seven subjective measurements included in
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the National STD and Behavior Measurement Experiment (NSBME).
NSBME drew probability samples of USA and Baltimore adults
(Ns = 1,543 and 744, respectively) and randomized these respondents to
be interviewed by T-ACASI or telephone interviewer-administered ques-
tioning (T-IAQ). Response distributions for all subjective measurements
obtained by T-ACASI diverge from those obtained by human telephone
interviewers. For six of our seven ordinal-scaled measurements, this di-
vergence involved shifting responses directionally along the ordinal scale,
as opposed to a nondirectional redistribution among response categories.
When interviewed by T-ACASI, respondents were more supportive of
traditional gender roles and corporal punishment, less supportive of in-
tegrated neighborhoods and same-gender sex, and more likely to agree
that occasional marijuana use is harmless and to describe themselves as
attractive. The majority of these results suggest that telephone survey re-
spondents may provide more “tolerant” and “socially liberal” responses
to human interviewers than to a T-ACASI computer. Similarly, although
the evidence is not entirely consistent, the impact of T-ACASI appears
to increase with the social vulnerability of the population surveyed.

Introduction

In the past two decades, computer-assisted self-interviewing (CASI) systems
have come to dominate clinical and survey measurements of sensitive but objec-
tive measurements, such as AIDS-related sexual and drug-use behaviors. CASI
systems fall into three main groups: video-CASI, audio-CASI, and telephone
audio-CASI (T-ACASI). Video-CASI provided the earliest demonstration of the
potential impact of automated self-interviewing on reducing underreporting of
sensitive or stigmatized behaviors (Duffy and Waterton 1984). In a video-CASI
application, respondents view questions on a computer screen and typically en-
ter answers using the computer keyboard, mouse, or touchscreen. Audio-CASI
adds audio features to those provided by video-CASI. In an audio-CASI inter-
view, respondents listen to questions privately through headphones and enter
responses by keyboard, mouse, or touchscreen. Early researchers and applica-
tion developers saw this technology as a way of providing complete privacy
to all respondents (including those with poor reading skills) when reporting
on sensitive topics. T-ACASI adds telephone capabilities to a standard audio-
CASI system thereby allowing audio-CASI interviews to be conducted over the
telephone with the telephone’s touchtone keypad serving as the input device.

A major motivation for the development of audio-CASI and T-ACASI tech-
nologies during the 1990s was the desire to reduce bias in survey and clinical
measurements of the behaviors that spread HIV infection (Miller, Turner, and
Moses 1990, Chapter 6; Turner and Sheon 1994; Turner, Lessler, and Gfroerer
1992). The measurements initially targeted by audio-CASI and T-ACASI tech-
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nologies were hidden but objective phenomena that spread HIV infection, such
as unprotected same-gender sexual contact among men, unprotected sex among
persons of discordant or unknown infection status, injection drug use, and nee-
dle sharing (Fay et al. 1989; O’Reilly et al. 1994; Tourangeau and Smith 1996;
Turner et al. 1996a, 1996b, 1998a, 1998b; DesJarlais et al. 1999; Anderson
et al. 2006). Subsequent research has explored the impact of these technologies
on measurements of a variety of other health behaviors (e.g., Epstein 2002;
Brener et al. 2006). Although the evidence is not completely consistent, the
weight of the available evidence suggests that in-person CASI methodolo-
gies probably do provide more accurate measurements of these sensitive
behaviors.

The evidence is sparser for T-ACASI measurements of such behaviors.
Our research group and collaborators have previously presented evidence that
T-ACASI increased reporting of illicit (but not licit) drug use by both represen-
tative gay, urban male and general population samples; STD infection and both
same-gender and heterosexual sexual behaviors in general population samples;
and teen smoking in a regional sample (Gribble et al. 2000; Turner et al. 1996,
2005; Currivan et al. 2004; Villarroel et al. 2006a, 2008). The work of other
researchers has yielded similar conclusions (Corkrey and Parkinson 2002; Lau,
Tsui, and Wang 2003; Moskowitz 2004), although generalizations from some
studies are restricted by methodological limitations, such as small sample sizes,
use of specialized or volunteer populations, or very low response rates (e.g.,
Searles et al. 1995; Kobak et al. 1997; Millard and Carver 1999; Tourangeau
et al. 2002).

The impact of T-ACASI on measurements of subjective phenomena is less
certain because the required large-scale randomized survey experiments have
not been conducted. This article reports the result of such an experiment.

RESEARCH STRATEGY

The primary research focus of the National STD and Behavior Measurement
Experiment (NSBME) was “the assessment of: the extent, if any, to which new
T-ACASI technology may increase the validity and reliability of telephone sur-
vey measurements of AIDS-related and other sensitive behaviors . . .” (Turner
et al. 1995, p. 46). In the domain of such objective behaviors, the NSBME
research team had many firm hypotheses about the impact of T-ACASI versus
interviewer questioning. These hypotheses were derived from extensive prior
research comparing results obtained by interviewer questioning versus more
private interview modes (CASI and paper, self-administered questionnaires;
see, for example, Turner, Lessler, and Devore 1992; Tourangeau and Smith
1996). In particular, we anticipated that T-ACASI would obtain more frequent
reporting of same-gender sexual contacts, drug use, and incidence of sexually
transmitted diseases, and less frequent reporting of protective behaviors such
as consistent condom use—as found in prior research.
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Fielding of the NSBME also provided an opportunity to expand the body
of evidence on the impact of this technology on the neglected subjective do-
main. Toward this end, the NSBME research team added seven questions on
subjective phenomena without making explicit predictions about the expected
direction and magnitude of the mode effects. We thought that it was reasonable
to expect that the more private interview mode afforded by T-ACASI would
provide different and possibly more revealing insights into the subjective state
of respondents.1 We reasoned by analogy to our experience with sensitive sex-
ual and drug-using behaviors. Just as some respondents would underreport
injection drug use or same-gender sexual contacts when questioned by a hu-
man interviewer, so too, the social attitudes expressed by respondents might
be influenced by the social context of the interview. We thus were prepared to
find differences in a range of subjective measurements depending upon whether
a human or computer was conducting the interview. As we will discuss after
reporting our results, the interpretation of the “meaning” of these differences
is neither straightforward nor amenable to definitive ascertainment.

While one might dismiss this research as “merely exploratory,” we believe
that would be a scientific mistake for two reasons. First, the results of this
experiment provide the first assessments of the impact of this new technol-
ogy on subjective measurements using a large, national, randomized experi-
ment. Second, a failure to reject the null hypothesis of no difference between
T-ACASI and telephone interviewer-administered questioning (T-IAQ) subjec-
tive measurements would be valuable given the dearth of reliable information
on this increasingly common measurement technology. The NSBME sample
size provides good statistical power to document even modest effects.

The NSBME surveyed probability samples of U.S. and Baltimore adults
aged 18–45 and randomly assigned respondents to answer a wide range
of questions asked either by a human telephone interviewer (T-IAQ) or by
T-ACASI. In this article, we report NSBME results on the impact of survey
mode on responses to the seven questions on subjective phenomena that were
included in the NSBME. These questions cover a wide range of social and
personal issues including the acceptability of corporal punishment, traditional
gender roles in families, marijuana use, same-gender sex, residential segrega-
tion, and respondents’ evaluation of their own attractiveness.

In this article, we seek answers to two questions. First, does T-ACASI tech-
nology obtain different distributions of responses to subjective measurements
than those obtained by human telephone interviewers? Second, is the impact, if
any, of T-ACASI technology on subjective measurements homogeneous across
subpopulations defined by social and demographic factors?

1. This has sometimes been claimed for comparisons of interviewer-administered subjective mea-
surements and those obtained by paper self-administered questionnaires (paper SAQs). As Sudman
observed 40 years ago: “Where there are large differences [between results from paper SAQs and
personal interviews] the self-administered forms seem to give a better measure of the true feelings
of respondents than do the personal interviews . . .” (Sudman et al. 1965, p. 297, emphasis added).
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Methods2

SAMPLE AND EXPERIMENTAL DESIGN

As described more completely in prior publications,3 the NSBME was em-
bedded in a telephone survey of a probability sample of women and men aged
18–45 years residing in U.S. households with working landline telephones. The
survey was conducted between September 1999 and April 2000. Two sample
strata were recruited: (1) a sample of the telephone-accessible U.S. house-
hold population aged 18–45 (national stratum) and (2) a parallel 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).

For the national stratum, 14,250 telephone numbers were generated and
12,322 (86.5 percent) were successfully screened for eligibility. Of these
screened telephone numbers 2,183 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 participation
in the survey (without substitution). Of the 2,183 target respondents in the na-
tional stratum, 1,452 (66.5 percent) completed interviews, and 91 respondents
(4.2 percent) completed partial interviews that included at least one substantive
questionnaire section.

The second sample stratum was drawn to represent the adult population of
Baltimore, MD to permit comparisons with an earlier study (Turner et al. 2002).
For this stratum, 7,498 telephone numbers were generated and 6,326 (84.4
percent) were successfully screened for eligibility. Screening identified 1,072
households with an eligible respondent, and 697 of these eligible respondents
completed interviews (65.0 percent). An additional 47 respondents (4.4 percent)
completed partial interviews.

AAPOR (2006) response rates (formula RR3) for the NSBME were
62 percent for the T-IAQ condition and 53 percent for the T-ACASI condi-
tion in the national stratum. In the Baltimore stratum, these response rates were
56 percent for the T-IAQ condition and 50 percent for the T-ACASI condition
(see Roman 2000, pp. 23–29).

INTERVIEW MODES

Telephone numbers were randomly assigned to the T-IAQ or T-ACASI con-
ditions prior to their release to the telephone survey unit. Following screen-

2. The protocol for this research was approved and supervised by Institutional Review Boards at
the Research Triangle Institute (RTI) and the University of Massachusetts at Boston.
3. This description of NSBME methodology is excerpted from longer descriptions published
elsewhere (Roman 2000; Villarroel et al. 2006a, 2006b, 2008).
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ing and recruitment into the study, telephone interviewers at the Center for
Survey Research (University of Massachusetts, Boston) conducted the sur-
vey either by asking the respondent questions and recording their answers
(T-IAQ condition) or by transferring the respondent to the T-ACASI system
(Cooley et al. 2000). Both male and female interviewers were used in both
conditions.

SURVEY MEASUREMENTS

The NSBME included seven measurements of unquestionably subjective phe-
nomena. (The Appendix presents complete question wordings.) Five of these
items were adapted from the General Social Survey (GSS; Davis, Smith, and
Marsden 2002). These items asked about approval of corporal punishment
for children; approval of same-gender sexual relations; preference for residing
in racially segregated or racially integrated neighborhoods; and two questions
asked about approval of “traditional” gender roles in families (i.e., wives should
take care of home and family while husband should be achiever outside the
home; and preschool children suffer if mothers work). The NSBME included
a sixth question asking respondents to assess how “good looking” they were
compared to the average man or woman; this question was adapted from the
National Survey of Adolescent Males (Sonenstein et al. 1998). The seventh
question asked respondents whether they agreed or disagreed that occasional
use of marijuana posed “no real risk”; this item was proposed by a member
of the research team (SR) for an earlier survey (Turner et al. 2002). These
seven questions4 were asked near the end of the NSBME interview after most
respondents had answered approximately 30 minutes of questions focused
mainly upon sexual behaviors, drug use, and STD history.

STATISTICAL ANALYSIS

Our analyses of the NSBME are intended to answer two related questions.
First, does the mode of interview affect the responses given to these seven
questions on subjective phenomena? Second, is the impact, if any, of the
interview mode on reporting of these subjective phenomena homogeneous
across subpopulations (defined by gender, ethnicity, etc.) or are some subpop-

4. These subjective measurements did not appear in sequence. The first question about personal
attractiveness was numbered 75, and it followed 11 nonsexual questions asking about experiences
with domestic violence, corporal punishment, arrests, unemployment, and receipt of welfare. The
next questionnaire section was prefaced by the statement “Now we have some questions about how
you see yourself and about your feelings and moods.” After the first question on attractiveness,
three questions were asked about respondents’ symptoms, medication, and treatment for anxiety
or depression. The six remaining subjective measurements followed these items. Respondents in
the T-ACASI mode who answered the entire questionnaire took an average of 29 minutes (SD =
4.3 minutes).
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ulations particularly sensitive to the interview mode? To address our research
questions, we combine the national and Baltimore sample strata. The combined
sample strata are treated as a population that has been randomly allocated to one
of two experimental conditions: T-ACASI or T-IAQ interview mode. Data in
these analyses are unweighted, and our statistical analyses assess the likelihood
that observed fluctuations in survey responses across the two interview modes
arose by chance from the random allocation of respondents to one of the two
experimental groups.

Likelihood ratio chi-square tests were performed to test the equivalence of
the response distributions obtained in the T-ACASI and T-IAQ conditions,
and Mantel–Haenszel tests for linear association were performed to test the
impact of T-ACASI when the categories of response (e.g., strongly agree,
agree, disagree, strongly disagree) were treated as an ordinal scale. These
analyses were carried out using SPSS version 6.0.1 (SPSS Inc., 1993) and
Stata SE, version 8 (Stata Corporation, 2003). To provide an explicit con-
trol for any impact of variation in sample composition between the T-ACASI
and T-IAQ conditions due to differential sample attrition or other factors, we
also fit ordered logit models (Long and Freese 2001, Chapter 5) to test for
T-ACASI mode effects controlling for respondent gender, sample strata, race
(Black or non-Black), Hispanic origin, age and education in years, marital sta-
tus (married or living together versus other), region of country (six regions),
and urbanicity (four categories of the population density). (See footnotes to
table 1 for additional details.)

Ordered logit models and hierarchical log-linear models (Goodman 1968)
were subsequently used to test whether the impact of T-ACASI was equiva-
lent across subpopulations defined by gender, race, region of residence, and
other social and demographic factors. Ordered logit models were used to con-
duct these tests for subjective measurements for which we found a statistically
significant or borderline (p < .10) estimated effect of T-ACASI when the
subjective measurement was treated as an ordinal variable. These analyses
used the maximum-likelihood ordered logit estimation procedures of Stata SE,
version 8. For any variable that evidenced a statistically reliable or border-
line T-ACASI mode effect (p < .10) when the subjective measurement was
treated as a nominal level variable—but no such effect when the measure-
ment was treated as an ordinal variable—we fit log-linear models to three-way
tables of subjective measurement (S: four or five categories, e.g., strongly
agree, agree, disagree, strongly disagree) by mode of interview (M: T-IAQ
or T-ACASI) by sociodemographic factor (F, for example, male or female).
This log-linear modeling was carried out using statistical software from SPSS,
version 6.0.1.
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Results

SAMPLE EQUIVALENCE ACROSS INTERVIEW MODES

Previously published analyses (Villarroel et al. 2006a, 2006b) have demon-
strated that the demographic characteristics of respondents completing the
T-IAQ and T-ACASI versions of the NSBME questionnaire were statistically
equivalent. (Tests of the equivalence of T-IAQ and T-ACASI samples by gender,
age, marital status, education, race/ethnicity, region, urbanization, and sample
strata produced no statistical result with a p-value less than .28.)

ITEM NONRESPONSE

The rightmost columns of table 1 display the percent of respondents in each
survey mode who gave nonsubstantive responses (e.g., “don’t know,” refuse,
no answer) to the seven subjective measurements. For six of the seven ques-
tions, item nonresponse rates were one to three percentage points higher in
the T-ACASI condition. While these effects are small, almost all of them are
statistically reliable. A somewhat larger effect in the opposite direction is found
for the question on subjects’ preferred racial composition of their ideal neigh-
borhood of residence. When questioned by a human interviewer, 7.7 percent of
respondents did not provide a response, while only 2.9 percent failed to respond
when questioned by a T-ACASI computer (p < .001). This mode effect did not
vary for Black and White respondents.5

IMPACT OF T-ACASI ON SUBSTANTIVE RESPONSES: BIVARIATE ANALYSIS

Table 1 displays the distribution of substantive responses obtained for the
seven subjective measurements by survey modes. For each measurement, we
find a statistically reliable difference in the distribution of responses obtained
by the two survey modes when the categories of the subjective measurement
are treated as nominal variables. When the response categories are treated
as ordinal measurements, the same general result6 holds for all measure-
ments except for endorsement of “good, hard spanking[s]” for young children.
For this measurement, the lack of a significant ordinal effect is explained by
the fact that there are statistically significant or borderline differences within
the two categories of agreement (p = .001) and disagreement (p = .053),

5. There was a 4.8 percentage point difference in nonresponse rates across modes for White
respondents and a 4.5 percentage point difference for Black respondents. For both groups, item
nonresponse was higher in the T-IAQ condition.
6. The p-value for the Mantel–Haenszel test for the linear effect of T-ACASI on opinions of the
impact of mother’s working declines to borderline significance (p = .089). The chi-square test of
independence for the two- by four-category table (TACASI by four categories of agreement) has a
p-value of .010.
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while the overall agree–disagree ratios are statistically equivalent (46 percent
agreement in T-ACASI and 47.6 percent in T-IAQ; p = .493; see table 1).

For the other six measurements, the Mantel–Haenszel tests for linear asso-
ciation indicate that T-ACASI shifted responses to a higher (or lower) ordered
category—although in one instance, this result only approaches statistical sig-
nificance (p = .089). Overall, survey respondents interviewed by T-ACASI
expressed greater approval of traditional gender roles (women should be home-
makers, and preschool children suffer if their mother works), greater disap-
proval of same-gender sex, and preference for residential neighborhoods with
more people of the same race as the respondent’s. T-ACASI respondents also
expressed greater agreement that there is no risk to occasional marijuana use,
and they described themselves as better looking than respondents interviewed
by human interviewers.

IMPACT OF T-ACASI: MULTIVARIATE CONTROLS

Randomization in this experiment provides a strong basis for the inference
that the observed discrepancies in our subjective measurements are due to
the mode of interview. Previous findings that the observed distributions of
sociodemographic characteristics were approximately equivalent across exper-
imental conditions in the NSBME are reassuring in this regard. Nonetheless, the
nonequivalence in response rates in the two survey modes remains a source of
concern. To address this issue, we fit multivariate ordered logit models in which
the T-ACASI effects were estimated net of the impact of nine control variables:
gender, sample strata (Baltimore versus USA), race, Hispanic origin, age, edu-
cation, marital status, region of country, and urbanicity. As shown in table 1 (see
the column labeled “Ordinal adjusted”), results of these tests were quite similar
to those obtained in our bivariate analyses. So, for example, when treated as an
ordinal measurement, responses to the spanking question do not exhibit a signif-
icant T-ACASI mode effect with or without our multivariate statistical controls.
Similarly, statistical tests for the other six subjective measurements yielded re-
markably similar p-values in the bivariate and multivariate tests—although
p-values for responses to the marijuana question crossed the .05 boundary (p
= .043 for bivariate analysis versus p = .067 for multivariate analysis).

SUBPOPULATION DIFFERENCES IN THE IMPACT OF T-ACASI: ORDERED

LOGIT MODELS

We separately tested the homogeneity of the impact of T-ACASI across groups
defined by gender, race, age, education, marital status, urban residence, re-
gion of the USA, and sample stratum (USA or Baltimore).7 In addition, for

7. Note that this analysis estimated a series of models entering sociodemographic factors one at
a time. This analysis answers the question of whether the magnitude of the estimated mode effect
varies across groups defined by that factor. We believe that this is a more useful exploration of
these results than an attempt to model the simultaneous impact of all factors.
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judgments of the risk of occasional marijuana use, we tested the homogene-
ity of estimates of T-ACASI impact for respondents who reported ever using
marijuana versus those who did not.

For the six subjective measurements for which the Mantel–Haenszel tests
of linear effect were significant, we fit a series of ordered logit models that
included a binary variable identifying the experimental condition (T-ACASI
versus T-IAQ), the sociodemographic variable, and an interaction term to cap-
ture variation in the T-ACASI effect across levels of the sociodemographic
variable. Age and education (in years) were entered as metric independent vari-
ables; the remaining sociodemographic factors were entered as one or more
binary variables (see footnotes to table 2).

Four sociodemographic variables demonstrated statistically significant or
borderline (p ≤ .10) heterogeneity in the estimated impact of T-ACASI on two
or more subjective measurements. Three of these variables show consistent
patterns of heterogeneity in the impact of T-ACASI. First, the impact of T-
ACASI weakens as the respondent’s level of education increases for questions
on the risk of marijuana use, preferred racial composition of the neighborhood
of residence, and respondents’ ratings of their own attractiveness. Second, the
impact of T-ACASI weakens as the respondent’s age increases for questions on
the preferred racial composition of the neighborhood of residence, one of the
two questions on traditional gender roles (“preschool child is likely to suffer if
his or her mother works”), and respondents’ ratings of their own attractiveness.
Third, the impact of T-ACASI is stronger in the Baltimore sample stratum
than in the national sample stratum for the preferred racial composition of
respondents’ ideal neighborhood, and for both questions on the endorsement
of traditional gender roles (“it is much better . . . if the man is the achiever
outside the home and the woman takes care of the home and family”; and for
the “preschool child . . . suffers . . .” question).

There are also two instances of significant heterogeneity in estimates of the
impact of T-ACASI by gender, but the results are inconsistent. T-ACASI has a
stronger mode effect for men than women in assessments of approval of same-
gender sex, but the reverse is true for measurements of respondents’ preferred
racial composition of their neighborhood of residence. There are three addi-
tional instances in which significant or borderline heterogeneity was found for
estimates of T-ACASI mode effects for a single subjective measurement. For
estimates of the risk of occasional marijuana use,8 an insubstantial T-ACASI
mode effect was found for non-Blacks and for persons who reported never
smoking marijuana (gammas for ordinal association between survey mode and
assessed risk were −0.01 and 0.02, respectively) while a more substantial
effect was found for Blacks and for respondents reporting prior marijuana use
(gammas = 0.20 and 0.11; positive gammas indicate that T-ACASI shifted

8. p = 0.02 for the test of three-way interaction with race and .08 for interaction with prior
marijuana use.
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responses toward disagreement that occasional marijuana use was risky). Fi-
nally, the estimated T-ACASI mode effect on the endorsement of the view that
preschool children suffer if their mother works showed a significant variation
(p = .05) by whether or not the respondent was married or cohabiting. A mi-
nuscule mode effect was found among persons who were married or cohabiting
(gamma = 0.02) while a stronger effect in the opposite direction was found
among other respondents (gamma = −0.13; negative gammas indicate that
T-ACASI shifted responses toward agreement that preschool children suffer if
their mothers work).

SUBPOPULATION DIFFERENCES IN THE IMPACT OF T-ACASI: HIERARCHICAL

LOG-LINEAR MODELS

Hierarchical log-linear models were used to examine subpopulation differences
in the impact of T-ACASI on the one subjective measurement (endorsement of
spanking) that showed a significant mode effect when the measurement was
treated as a nominal—but not an ordinal—variable. Log-linear models were fit
to the three-way distributions of response to the spanking question by survey
mode by each sociodemographic variable taken separately. To test for an inter-
action (i.e., nonequivalence of the survey mode effect across categories of the
sociodemographic variable), we fit a model that was constrained to fit all three
two-way marginals. Failure to obtain an adequate fit for this model indicates
that the observed distribution requires one or more three-way interaction terms
to allow for nonequivalence(s) of the survey mode effect across subpopulations
(i.e., across categories of the sociodemographic variable).

Evidence of statistically significant heterogeneity in the survey mode effect
on responses to the spanking question was found for one sociodemographic
variable—race (Black versus non-Black; likelihood ratio chi-square = 9.89,
df = 3, p = .020). The three-way table for this tabulation is shown in table 3.
When a saturated log-linear model was fit to this tabulation, it was found that
variation between Blacks and non-Blacks in the impact of T-ACASI on the use
of the “strongly disagree” category was largely responsible for this result. T-
ACASI had almost no effect on the likelihood that non-Black respondents would
say they “strongly disagree” that children sometimes need a “good, hard spank-
ing” (21.7 percent versus 22.5 percent, OR = 0.95), while for Black respon-
dents, T-ACASI decreased the odds of a strongly disagree response by a factor
of 0.38 (5.6 percent in the T-ACASI condition versus 13.5 percent in T-IAQ).

Discussion

This research was intended to assess the overall impact of T-ACASI on measure-
ments of subjective phenomena and variations in that impact, if any, across pop-
ulation subgroups. Our results indicate that T-ACASI does have a statistically
reliable impact on survey measurements of a range of subjective phenomena.
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Table 3. Endorsement of Statement That Children Sometimes Need a “Good,
Hard Spanking” by Mode of Interview and Race: Analysis of Unweighted Data
from the NSBME

Response to the spanking question pa

Measurement and Strongly Strongly
survey mode agree Agree Disagree disagree N Nominal Ordinal

Black respondents
T-ACASI 17.6% 38.0% 38.9% 5.6% 216 <.001 .189
T-IAQ 12.1% 46.8% 27.6% 13.5% 297

Non-Black respondents
T-ACASI 10.1% 32.9% 35.2% 21.7% 681 .087 .447
T-IAQ 6.9% 36.7% 33.9% 22.5% 843

ap-values calculated for likelihood ratio chi-square tests and Mantel–Haenszel tests for linear
association.

This is, perhaps, not a surprising outcome given the growing body of evidence
documenting substantial divergences in survey measurements of nominally ob-
jective phenomena (e.g., reports of sexual and drug-use behaviors) made using
T-ACASI versus those made using human telephone interviewers (Corkrey and
Parkinson 2002; Lau, Tsui, and Wang 2003; Turner et al. 1996, 2005; Villarroel
et al. 2006a). We were surprised, however, by the consistency of this impact. For
all seven subjective measurements, we found statistically reliable divergences
in the response distributions obtained in the T-ACASI and T-IAQ survey modes.

Furthermore, in six of the seven instances, we found a statistically significant
or borderline shifting of response distributions along the ordinally scaled cate-
gories of our subjective measurements rather than a nondirectional movement
of responses among response categories. T-ACASI responses were shifted (1)
toward agreeing that men should be the “achiever” in the family; (2) toward
agreeing that preschool children suffer if their mothers work; (3) toward saying
that same-gender sex is wrong; (4) toward expressing a preference for living in
racially homogeneous neighborhoods; and (5) toward agreeing that occasional
marijuana use poses no risk. Similarly, while there was no overall directional
impact of T-ACASI on the endorsement of corporal punishment for children,
T-ACASI did increase the frequency of respondents “strongly agree[ing]” that
children sometimes need a “good, hard spanking” (11.9 percent versus 8.2
percent, OR = 1.51, p = .005).

With the available data, one cannot be fully confident that the privacy afforded
by T-ACASI allows respondents to express their “true feelings,” and thus that
the foregoing results suggest that “true” public opinion may be more supportive
of traditional gender roles and corporal punishment and less supportive of
integrated neighborhoods and same-gender sex than we would be led to believe
by traditional interviewer-administered surveys. As with all measurements of
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subjective phenomena, there is no simple criterion that can be employed for
validation such as is done to assess bias in reporting of age, medical visits, voter
registration, personal bankruptcies, and drunk driving convictions (Birdsong
et al. 1992; Locander et al. 1976; Sawyer et al. 1989; Turner and Martin 1984,
vol. 1, Chapters 1 and 5). Studies of the impact of audio-CASI and T-ACASI
on reporting of sexual and drug use behaviors are, however, slowly producing
evidence that suggests that the increased reporting of stigmatized and illicit
behaviors obtained by these new technologies does, in fact, represent more
accurate reporting.9

ALTERNATIVE EXPLANATIONS

Some readers—indeed many members of our research team—were surprised
by our results. Our initial suspicion that T-ACASI might affect responses to
these subjective measurements was consistently borne out. However, the pat-
tern of our results raised a range of questions,10 including: (1) Could other
factors—such as differences in response rates in the T-ACASI versus T-IAQ
conditions or order of presentation of response categories—explain these re-
sults? (2) Is it reasonable to assume that responses in the T-ACASI survey mode
are more accurate indicators of the “true” subjective state of the respondent than
T-IAQ measurements? (3) Why do T-ACASI respondents give more
conservative answers to the three questions on sex roles and child rearing
while give an apparently more liberal answer to the question of the risk of mar-
ijuana use? (4) Would the research team have predicted this pattern of results
prior to viewing the results?

None of these questions can be definitively answered without further re-
search, but we offer the following observations. First, the two most promising

9. So, for example, both the 2000 National Survey of Drug Use and Health (NSDUH) and the
interviewer-administered condition in the NSBME national sample obtained almost no reports
of (illicit) injection drug use in the prior year (population weighted estimates were unbelievably
low: 0.1 percent for adults aged 18–49 in NSDUH and less than 0.05 percent for adults aged
18–45 interviewed in the T-IAQ condition of the NSBME; Turner et al. 2005, table 6). In contrast,
the T-ACASI condition of the NSBME produced a population-weighted estimate of 1.5 percent.
Similarly, the 1987 National Survey of Adolescent Males estimated that only 2.2 percent of young
males had ever engaged in active or passive genital touching, oral sex, or anal sex with another male.
(NSAM recruited a probability sample of males aged 15–19 in 1987 and made these measurements
using paper SAQs). Reports made by adult men detailing their same-gender experiences during
adolescence suggest that the prevalence of these behaviors should be two to four times higher
than estimated by the 1987 NSAM—in the range of 4–9 percent (Turner et al. 1998b, note 13).
The 1995 NSAM recruited a new probability sample of males aged 15–19 and administered the
same questions in a randomized experiment testing the use of audio-CASI versus paper SAQs to
make these measurements. In 1995, NSAM’s paper SAQs yielded roughly the same population
estimate as the 1987 NSAM (1.5 percent) while audio-CASI yielded an estimate (5.5 percent) in
the expected range.
10. We thank the anonymous reviewers of a prior draft of this article for adding to the following
list of questions.
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Table 4. Preferred Racial Composition of Neighborhood by Interview Mode
for Black and White Respondents: Analysis of Unweighted Data from the
NSBME

Response p

Race and All or All or
interview mode mostly Black 50-50 mostly White N Nominal Ordinal

Black respondents
T-ACASI 25.7% 67.8% 6.5% 214 .002 .002
T-IAQ 13.1% 78.5% 8.4% 275

White respondents
T-ACASI 0.7% 24.3% 75.1% 569 <.0001 <.0001
T-IAQ 0.9% 36.4% 62.7% 656

NOTE.—Analysis collapses categories (1) all Black and mostly Black, and (2) all White and
mostly White. Test for interaction compared ordered logit models that modeled neighborhood
preference as a function of (1) race and survey mode, and (2) race, survey mode, and interaction
term race-by-survey mode. Tests of fit of models reject the null hypothesis of no race mode
interaction with p < .0001.

“alternative” methodological explanations are not well supported by the NS-
BME data. The response rates in the T-ACASI condition were 6 (Baltimore)
to 9 (USA) percentage points lower than those in the T-IAQ condition. Thus
variation in the composition of the T-ACASI and T-IAQ samples could affect
our outcomes. We found, however, that the introduction of statistical controls
for nine sociodemographic variables did not markedly affect our conclusion
about the impact of T-ACASI. Similarly, while the observed T-ACASI effects
involved movement of respondents into the response category that was offered
first, there is one piece of persuasive evidence that T-ACASI respondents were
responding to the substantive meaning of questions and not the order of re-
sponse categories. As table 4 shows, when asked about their preferences for
neighborhoods, White respondents in the T-ACASI condition were shifted by
12 percentage points toward the last-offered response categories (all or mostly
White: 75.1 percent in T-ACASI versus 62.7 percent in T-IAQ) while Black
respondents were shifted by 12 percentage points toward the first-offered re-
sponse categories (all or mostly Black: 25.7 percent in T-ACASI versus 13.1
percent in T-IAQ).

The results in table 4 also provide some basis for inferring that impression
management lies behind the different responses obtained by T-ACASI and
T-IAQ interviewing. Both Black and White respondents express more support
for integration when interviewed by human interviewers and less support when
interviewed by a T-ACASI computer. This result provides a basis for suspecting
that responses in the T-ACASI survey mode are more accurate indicators of
the “true” subjective state of the respondent than T-IAQ measurements. (This
assumes, of course, that there is a social desirability bias that encourages



Hidden Attitudes and T-ACASI 273

respondents to report favoring racial integration. Since fewer than 15 percent
of respondents in either survey condition reported wanting to live in a
neighborhood in which all the residents were of the same race, this is a
reasonable assumption.)

We do not have a satisfying explanation for why T-ACASI elicits both more
frequent agreement that there is no risk to occasional marijuana use and also
more frequent agreement with traditional views of sex roles and child rearing. A
shift toward selection of the first-offered response in T-ACASI could account
for these results, but that would not account for the preceding “residential
integration” example.

As noted earlier, the NSBME research team did not make explicit predictions
about the impact of T-ACASI on these seven subjective measurements. The
NSBME principal investigator reports, for example, that he expected that the
question asking respondents to rate their physical attractiveness would show
a shift toward “worse looking than average” in the more private T-ACASI
survey mode. The actual NSBME result is the opposite of this expectation:
respondents report themselves to be more attractive when interviewed by T-
ACASI. With the clarity of hindsight, one might now claim that this result
reflected a social norm against “boasting” about one’s physical attractiveness.
Such a facile reinterpretation should, however, invite skepticism.

Given the puzzles in the foregoing results, there is a clear need for replica-
tion of this research with additional experimental controls for factors such as
order of response presentation that could be affecting our results. Expansion
of the range of subjective measurements examined will also be helpful. We
would also suggest that the research community should consider an approach
to interpretation of mode effects suggested by Schuman (1982): what appear
to be survey measurement artifacts can be evidence of important but hidden
social facts. If technical factors (e.g., variation in the sample composition) can
be ruled out, then the T-ACASI mode effects could be providing an indicator
of social issues that are sensitive, the particular viewpoints that respondents are
likely to hide from strangers, and the segments of the population that are most
likely to do so. Findings from our examination of subpopulation differences in
the T-ACASI mode effect in the NSBME are instructive in the latter instance.

SUBPOPULATION DIFFERENCES IN THE T-ACASI IMPACT

The impact of T-ACASI is not equivalent across all sections of the population.
Less educated and younger respondents show the strongest mode effects, and
the mode effect was also stronger in the sample stratum drawn from the city
of Baltimore than in the national sample—the population of Baltimore City is
predominantly minority, less educated, and poorer than the national population
(U.S. Bureau of the Census 2007).

These results might be seen as supporting a general conclusion that the im-
pact of human interviewers (versus T-ACASI computers) is most substantial
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Table 5. Endorsement of Statement That There Is No Real Risk in Occasional
Use of Marijuana by Mode of Interview and Race: Analysis of Unweighted
Data from the NSBME

Response to marijuana risk question pa

Measurement and Strongly Strongly
survey mode agree Agree Disagree disagree N Nominal Ordinal

Non-Black respondents
T-ACASI 10.5% 21.9% 36.6% 31.0% 667 .061 .494
T-IAQ 7.0% 25.4% 36.8% 30.8% 834

Black respondents
T-ACASI 10.6% 15.0% 44.9% 29.5% 207 .002 .011
T-IAQ 7.1% 15.9% 31.9% 45.1% 295

ap-values calculated for likelihood ratio chi-square tests and Mantel–Haenszel tests for linear
association.

for more socially vulnerable or less self-confident segments of the population.
This would include the young, the less educated, and the poor.11 In considering
these results, it is important to bear in mind the social context of these survey
interviews. All respondents were informed that the study was being conducted
by a major university and that the research was funded by the National Insti-
tutes of Health. Respondents in the interviewer-administered condition were
then questioned by well-spoken, college-educated interviewers.12 It is not un-
reasonable to suspect that the respondents who would be most likely to conceal
unpopular attitudes in this context would be the youngest and least educated
respondents.

Two other results could be seen as lending additional support to the proposed
generalization. These results involve Black respondents and the differential
impact of T-ACASI on the two survey measurements that might have legal
consequences. First, as shown in table 5, the T-ACASI mode effect on mari-
juana measurements arose entirely from Black respondents. Treating the four
response categories as an ordinal scale, we find that non-Black respondents
gave statistically equivalent responses (p = .494) to human interviewers and
to the T-ACASI computer. In contrast, for Black respondents, T-ACASI pro-
duced a statistically significant (p = .011) shift of responses toward agreement

11. It should be borne in mind, however, that these relationships held for only three of seven
subjective measurements for both age and education. However, the direction of the mode effects
was consistent in each instance; the impact of T-ACASI was stronger for younger and less educated
respondents.
12. The survey unit has a requirement that all interviewers have at least some college education.
Supervisors of the telephone survey facility estimate that about 60 percent of telephone interviewers
were college graduates and the rest had some college education—split evenly among those currently
pursuing degrees and those not currently in school (Anthony Roman, personal communication,
March 3, 2008).
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with the statement that there is little risk in occasional marijuana use. Indeed,
45 percent of Black respondents told human interviewers that they “strongly
disagreed” that occasional marijuana use posed no risk while only 30 percent
gave this same response when responding to the T-ACASI computer (p < .001).
In contrast, 31 percent of non-Black respondents in both the T-ACASI and
T-IAQ conditions said that they “strongly disagreed” that occasional marijuana
use posed no risk.

A parallel divergence in T-ACASI’s impact for Black respondents is seen
for reporting strong disagreement with the statement that “It is sometimes nec-
essary to discipline a child with a good, hard spanking” (see table 3). Human
interviewers and T-ACASI were equally likely to elicit a “strongly disagree”
response from non-Black respondents (22.5 percent versus 21.7 percent). How-
ever, Black respondents were 2.6 times more likely to say that they “strongly
disagree” with this statement when interviewed by a human interviewer rather
than a T-ACASI computer (13.5 percent versus 5.6 percent).13

If these substantial T-ACASI mode effects among Black respondents arise
from greater sensitivity or perceived vulnerability among Black respondents to
disclosure of favorable attitudes toward marijuana and corporal punishment,
then one must ask if there is other evidence to suggest that is so. Unfortu-
nately, there is none from the survey itself. However, heightened sensitivity
or perceived vulnerability on the marijuana question would be consistent with
claims that Blacks are arrested for marijuana possession at two and a half
times the rate of Whites (Gettman/NORML 2000). Similarly, while “a good,
hard spanking” need not be child abuse, it does occasionally lead to trouble
with law enforcement or child welfare authorities, and some advocates argue
that: “African-American children and families are significantly more likely to
be torn apart by the local child welfare agency than any other racial group
in the country—despite the fact that multiple national research studies prove
that African-American families are not more likely to abuse or neglect their
children” (Center for the Study of Social Policy 2004; see also Hill 2006).

While we believe that this interpretation is plausible, it is only one of a
large number of interpretations that could be offered. We note, for example,
that of the 24 interviewers who did the bulk of the NSBME interviews, 19
were White and only 4 were Black (Roman, personal communication, July 13,
2007). Black respondents were thus more likely to be interviewed by an inter-
viewer of a different race than White respondents. While we do not know if the
White NSBME interviewers were perceived as “White” by respondents, one
might conjecture that the foregoing pattern of results could have arisen from
a greater willingness of respondents to disclose their “true” opinions on these

13. This heterogeneity by race in the impact of survey mode on “strongly disagreeing” with
spanking is statistically reliable. Dichotomizing the response variable into “strongly disagree” (1)
or not (0), the test for a three-way interaction yields the following: likelihood ratio chi-square =
7.11, df = 1, p = .008.
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topics in interviews conducted by same-race human interviewers and by
T-ACASI and a lesser willingness to disclose these same opinions to different-
race interviewers.

Conclusion

These results suggest five major conclusions. First, the response distributions
for all subjective measurements obtained by T-ACASI diverge from those ob-
tained by human telephone interviewers. Second, for six of our seven ordinal-
scaled measurements, this divergence involved shifting responses along the or-
dinal scale and not a nondirectional redistribution among response categories.
Third, when interviewed by T-ACASI, respondents were more supportive of
traditional gender roles and corporal punishment, less supportive of integrated
neighborhoods and same-gender sex, and more likely to agree that occasional
marijuana use is harmless and to describe themselves as attractive. Fourth,
although the evidence is not entirely consistent, it appears that the impact of
T-ACASI may increase with the social vulnerability of the populations sur-
veyed. Finally, replication and extension of this research should be a priority
for those concerned about subjective measurements.

Appendix

QUESTION WORDINGS

1–4. Now we will present four statements. After each one, please tell us whether
you strongly agree, agree, disagree, or strongly disagree with it.

It is sometimes necessary to discipline a child with a good, hard spanking.
There is no real risk associated with the occasional use of marijuana.
A preschool child is likely to suffer if his or her mother works.
It is much better for everyone involved if the man is the achiever outside the
home and the woman takes care of the home and family.

5. We would like to know your opinion about sexual relations between two
adults of the same sex—do you think it is: always wrong, almost always wrong,
wrong only sometimes, or not wrong at all.

6. Compared to the average person, how good looking do you think you
are? Much better looking, somewhat better looking, average, somewhat worse
looking, much worse looking. (Note. Only four respondents described them-
selves as “much worse looking.” In our analyses, this response category was
combined with “somewhat worse looking.”)

7. If you could find the housing that you would want and like, would you
rather live in a neighborhood that is all Black; mostly Black; half Black,
half White; mostly White; or all White? (Our analyses of this measurement
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is restricted to respondents who said their race was White or Black. Their
responses were recoded to: all the same race, mostly the same race, half and
half, mostly the other race, or all the other race. Since only nine respondents
reported preferring neighborhoods that were all of a different race, our analyses
collapsed the “mostly different” and “all different” response categories.)
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