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Bias File 8. Don't call my number, anymore! Bias in surveys of sexual behavior 

The story 

Surveys of sexual behavior are commonly done, but prone to all sorts of biases and challenges. These 
surveys are hard to design and implement. For example, non-response bias is a huge concern, especially 
with surveys that aim to collect data on sensitive and high-risk behavior and practices. As Fenton and 
colleagues point out in their review (2001), "a key challenge for all sex survey research is to generate 
unbiased and precise measures of individual and population behaviour patterns. Methods are needed to 
minimise measurement error which may be introduced by participation bias, recall and comprehension 
problems, and respondents’ willingness to report sensitive and sometimes socially censured attitudes or 
behaviours." 
 
The study 

As an example of a survey done to ascertain sexual behavior at the population level, consider the AIDS 
and Sexual Behavior in France study, published in 1992 (ACSF, Nature, 2002). This was a massive 
telephone survey on sexual lifestyles in France, and involved more than 20,000 participants. After pilot 
research, the telephonic method was selected, and involved more than 100 interviewers. The main 
results of this survey are shown in the table below. 
 

 
 
Not surprisingly, the proportion of participants who admitted to using IV drugs was very low. As the 
authors themselves pointed out, "people who regularly use drugs are the most difficult to contact, 
and/or most often refuse to participate in any kind of survey or to acknowledge an illegal practice." 
Social desirability bias is always a concern in these situations. Social desirability bias is the tendency of 
respondents to reply in a manner that will be viewed favorably by others. This will lead to overreporting 
good behavior and/or underreporting bad behavior. 
 
There is considerable evidence that interviewer-administered surveys elicit lower self-reports of 
sensitive behaviors. Self-administration reduces social desirability bias and also provides anonymity. 
Computerization and audio-assistance may reduce measurement error. Audio presentation 
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improves question understanding and reduces response error, item refusal, and “don't know” 
responses. Computerization may rule out inconsistent and "out-of-range" values and is expected to 
reduce motivational bias (Schroder, 2003). 
 
As an illustration, consider the study by Turner et al (2009) that assessed the impact of Telephone Audio 
Computer-Assisted Self-Interviewing (T-ACASI) on the reporting of sensitive (mainly heterosexual) 
behaviours. This technology asks questions by playing digitized voice files, and respondents provide 
answers using the keypad of their touchtone telephones. In a randomized experiment that was 
embedded in a telephone survey that drew probability samples of the populations of the USA and 
Baltimore city, respondents were randomly assigned to have questions asked either by a T-ACASI 
computer or by a human telephone interviewer. Compared with interviewer-administered telephone 
surveys, T-ACASI obtained more frequent reporting of a range of mainly heterosexual behaviours that 
were presumed to be sensitive. 
 
In a previous study, Turner et al. (Science 1998) compared the audio-CASI method with the more 
traditional self-administered paper questionnaire among 1690 respondents in the 1995 National Survey 
of Adolescent Males. Estimates of the prevalence of male-male sex, injection drug use, and sexual 
contact with intravenous drug users were higher by factors of 3 or more when audio-CASI was used. 
Increased reporting was also found for several other risk behaviors. Some of the key results are shown in 
the Table below. 
 

 
 
The bias 
 
Surveys of sexual behavior are prone to a whole range of biases, ranging from sampling bias, 
participation bias, to misclassification bias (reviewed by Catania et al. 1990; Fenton et al. 2001, and 
Schroder et al. 2003). As emphasized by Catania and colleagues, "privacy, embarrassment, and fear of 
reprisals are but a few of the reasons that may motivate people to conceal their true sexual behavior. In 
contrast, some people may find it rewarding to embellish their actual sexual performance and 
experience (bragging). These barriers to accurate reporting aside, even highly motivated and uninhibited 
respondents may have trouble recalling how often and with how many people they have performed 
specific sexual behaviors." (Catania et al, 1990). 
 
Among other issues, the type of interview is critical; anonymity, privacy and confidentiality are all key 
components. Interviews can be face-to-face, by telephone, or self-administered (either as 
questionnaires, or via computer-assisted methods). A growing body of evidence suggests that telephone 
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surveys are subject to non-trivial reporting biases because they require respondents to disclose 
sensitive, stigmatized or illicit behaviours to human interviewers. This almost certainly must have 
influenced some of the data collected in the AIDS and Sexual Behavior in France study. The use of 
methods such as T-ACASI might have helped overcome some of the issues, and generated a more valid 
estimate of prevalence of high-risk sexual behaviors. But even methods such as T-ACASI cannot 
overcome the problems inherent in use of the telephone survey methodology. As pointed out by Kempf 
et al. (2007) in their excellent review on telephone surveys, the widespread use of answering machines, 
voicemail, caller ID, and cell phones have contributed to decreasing response rates in telephone surveys. 
Increasing use of cell phones has made it increasingly difficult to implement traditional telephone 
surveys using random-digit-dialing to landline telephones. 
 
 
The lesson 

All sample surveys are challenging to design and implement. This is especially true with surveys of sexual 
behaviors. Every survey method has its own advantages and limitations. This is exemplified by the 
telephone interview methodology. In addition to the general challenges in survey design, measurement 
of sexual behavior has its own set of unique problems. Computer assisted techniques, by improving 
internal consistency and increasing privacy and interviewee control, can potentially improve survey 
validity. But they do not address all of the problems in sexual behavior surveys. 
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Background This study assesses the impact of Telephone Audio Computer-
Assisted Self-Interviewing (T-ACASI) on the reporting of sensitive
(mainly heterosexual) behaviours.

Methods A randomized experiment was embedded in a telephone survey that
drew probability samples of the populations of the USA (N ¼ 1543)
and Baltimore city (N¼ 744). Respondents were randomly assigned
to have questions asked either by a T-ACASI computer or by a
human telephone interviewer.

Results Compared with interviewer-administered telephone surveys,
T-ACASI obtained more frequent reporting of a range of mainly
heterosexual behaviours that were presumed to be sensitive, includ-
ing recency of anal sex [adjusted odds ratio (A-OR)¼ 2.00,
P < 0.001), sex during menstrual period (A-OR¼ 1.49, P < 0.001),
giving oral sex (A-OR¼ 1.40, P¼ 0.001) and receiving oral sex
(A-OR¼ 1.36, P¼ 0.002), and sexual difficulties for the respondent
(A-OR¼ 1.45, P¼ 0.034) and their main sex partner (A-OR¼ 1.48,
P¼ 0.0). T-ACASI also obtained less frequent reporting that respon-
dent had a ‘main sex partner’ (A-OR¼ 0.56, P¼ 0.011) and dis-
cussed contraception prior to first sex with that sex partner
(A-OR¼ 0.82, P¼ 0.094). For both males and females, T-ACASI
obtained more frequent reports of first vaginal sex occurring at
early ages (before ages 12 through 15). ‘For males only’, T-ACASI
also elicited more frequent reports that first vaginal sex had ‘not’
occurred at later ages (i.e. by ages 20 through 24).

Conclusion T-ACASI increases the likelihood that survey respondents will
report sensitive heterosexual behaviours.

Keywords Population surveys, methodology, sexual behaviours, STD risk beha-
viours, T-ACASI, computerized surveys, sexually transmitted
infections
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Introduction
Because of the substantial costs associated with send-
ing field interviewers to tens of thousands of house-
holds, the earliest comprehensive AIDS surveys in
developed nations used ‘telephone’ survey techni-
ques.1–3 A growing body of evidence suggests, how-
ever, that telephone surveys are subject to non-trivial
reporting biases because they require respondents
to disclose sensitive, stigmatized or illicit behaviours
to human interviewers.4–6

In 1996, we reported the first test of Telephone Audio
Computer-Assisted Self-Interviewing (T-ACASI).7

This technology asks questions by playing digitized
voice files, and respondents provide answers using the
keypad of their touchtone telephones. We found that
T-ACASI interviews were feasible, well tolerated by
respondents and they could reduce underreporting of
sensitive or stigmatized sexual behaviours. This tech-
nology was subsequently tested in a randomized exper-
iment embedded in the 1996–98 Urban Men’s Health
Survey (UMHS); it found that representative samples of
men who have sex with men were more likely to report
use of a range of illegal drugs, concern about their
current drug use and exchange of money or drugs for
sex when interviewed by T-ACASI rather than human
telephone interviewers.8 Subsequent work by our group
and collaborators has found that T-ACASI increased
reporting of sensitive and stigmatized behaviours
including illicit (but not licit) drug use, same-gender
sexual behaviours, STD histories and ‘unpopular
attitudes’ in probability samples of the US population
and teen smoking in a regional sample.9–13

Work by other researchers has yielded generally sup-
portive evidence.14–15 Of particular note is the inde-
pendent development of T-ACASI technology by Lau
and collaborators,16 who conducted a randomized
experiment in 2001 comparing T-ACASI with tradi-
tional interviewer-administered telephone interview-
ing in a survey of Hong Kong adults. Lau et al.
reported that for the 13 questions asked of male
respondents, T-ACASI elicited ‘more frequent’ report-
ing of sex in the last 6 months with female sex work-
ers and non-regular female sex partners, lifetime
experience of male–male sex, and ‘less frequent’
reporting of having a regular sex partner. Female
respondents were asked 11 questions, and those inter-
viewed in the T-ACASI mode were ‘more likely’ to
report some risk or a high risk of contracting HIV
from their husband and having a one-night stand or
HIV test in the past 6 months; they were ‘less likely’
to report having a husband, having intercourse with
their husband in the past 6 months and being able to
insist that their husband use condoms if they sus-
pected that he had sex with female sex workers.

The U.S.A. National STD and Behavior Measurement
Experiment (NSBME) was designed to assess the
impact of T-ACASI on reporting of a wide range of
sensitive characteristics and behaviours in a probabil-
ity sample of US adults aged 18–45. This article

reports results for the 29 NSBME questions that
asked respondents about their (mainly) heterosexual
experiences, practices and problems.

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

Sample design and execution
The NSBME was embedded in a telephone survey of a
probability sample of women and men aged 18–45
years residing in US households with working landline
telephones. The survey was conducted between
September 1999 and April 2000. Two sample strata
were recruited for this survey measurement experi-
ment: (i) a sample of the telephone-accessible US
household population aged 18–45 (national stratum)
and (ii) a parallel sample of the telephone-
accessible population of the city of Baltimore, MD
(Baltimore stratum). [In 2000, telephone service was
available in 96.7% of US household and 93.0% of
Baltimore households with a householder aged 18–45
(Tabulated from: 2000 Census Summary File 3, avail-
able at http://factfinder.census.gov).]

For the national stratum, 14 250 telephone numbers
were generated, and 12 322 telephone numbers
(86.5%) were successfully screened for eligibility.
Of these screened telephone numbers, 2183 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 2183 target respon-
dents, 1452 in the national strata completed inter-
views (66.5%), and 91 respondents (4.2%) completed
partial interviews that included at least one sub-
stantive questionnaire section. (Interviews were
considered ‘complete’ if the respondent completed
the 101st of 123 questions in the male version of
the questionnaire and the 103rd of 125 questions in
the female version, excluding closeout questions on
reactions to the survey.) A maximum of 91 calls per
household were made to screen households and com-
plete an interview in the national stratum.

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 completed interviews
(65.0%). An additional 47 respondents (4.4%) com-
pleted partial interviews. A maximum of 82 calls
per household were made to screen households and
complete an interview in the Baltimore stratum.

IMPROVING EPIDEMIOLOGICAL SURVEYS OF SEXUAL BEHAVIOUR 1119



Using a professionally endorsed methodology,17 we
calculated the survey response rates for the NSBME to
be 62% for the telephone interviewer-administered
questioning (T-IAQ) condition and 53% for the
T-ACASI condition in the national stratum. In the
Baltimore stratum, these response rates were 56%
for the T-IAQ condition and 50% for the T-ACASI
condition (see ref.18, pp. 23–29). These calculations
take account of the joint effects of failures to:
(i) reach households on the telephone, (ii) screen
the households to identify all eligible adults and
(iii) interview the randomly selected eligible adult.
Additional details of NSBME survey sample design
and execution have been published elsewhere.10,18,19

Interview modes
Telephone numbers were randomly assigned to the
T-IAQ or T-ACASI conditions prior to their release to
the telephone survey unit. Following screening and
recruitment into the study, telephone interviewers
at the Center for Survey Research (University of
Massachusetts, Boston) conducted the survey either
by asking the respondent questions and recording
their answers (T-IAQ condition) or by transferring
the respondent to a T-ACASI system developed
by Cooley et al.20,21

Survey measurements
The NSBME included 125 questions of which 29
focused on sexual experience, sexual practices,
condom use and problems with sexual satisfaction
and sexual arousal. Most NSBME questions were
adapted from past large-scale surveys of sexual
behaviour in the United States and the UK. This
was done to ensure the generalizability of NSBME
results to contemporary research efforts. The complete
wordings and sources of the survey questions used in
this article can be found Appendix A1 (available as
Supplementary Data at IJE online).

Heterosexual focus
To the extent possible given the survey questions, this
article focuses on heterosexual behaviour. (We have
previously reported NSBME results on same-gender
sexual behaviors.10) Many questions reported in this
article refer ‘explicitly’ to heterosexual experiences.
Other questions—such as number of sex partners—
do not explicitly restrict reporting to heterosexual
experiences. To (imperfectly) focus our analyses,
we exclude respondents who reported never having
heterosexual vaginal sex and who also report that
they were mostly or exclusively attracted to same-
gender partners.

Statistical analysis
Our analyses of the NSBME are intended to deter-
mine whether T-ACASI increases the willingness of
respondents to report sensitive, stigmatized or

embarrassing behaviours. To address this research
question, 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. (All estimates
reported in this article are sample not population
prevalences.)

The survey measurements reported in this article are
either binary, ordinal or metric. Tests of the equiva-
lence of the response distributions obtained in the
T-ACASI and T-IAQ conditions were performed by fit-
ting logit models to predict the binary measurements,
ordered logit models to predict the ordinal measure-
ments and multiple linear regression to predict the
metric measurements. Our analyses present both
raw coefficients representing the impact of T-ACASI
(i.e. the experimental manipulation: T-ACASI vs
T-IAQ) and adjusted coefficients that represent the
impact of T-ACASI after incorporating statistical con-
trols for a wide range of sociodemographic variables.
Our final analyses tested for variation in the impact of
T-ACASI on reporting by male and female respon-
dents. For each measurement, we estimated (i) the
impact of T-ACASI and female gender on response
distributions and (ii) the impact of T-ACASI, female
gender and the interaction of female-by-T-ACASI on
response distributions. We report results for these
analyses when the P-value of the coefficient for the
interaction term was 40.10.

All statistical analyses were carried out using Stata
SE, versions 8 and 10.22

Results
Sample equivalence
Previously published analyses of the NSBME tested
the equivalence of T-IAQ and T-ACASI samples by
gender, age, marital status, education, race/ethnicity,
region, urbanization and sample strata. No compari-
son produced evidence of non-equivalence with a
P-value 40.286.19

Reports of sexual experience
For the nine binary measurements shown in the top
panel of Table 1, the odds ratios (ORs) indicate that
T-ACASI obtained increased reporting of the presumed
‘sensitive’ answer, i.e. never having sex of any type or
heterosexual vaginal sex, not having a main sex part-
ner, and having one-night stands, coerced sex, paid sex,
another sex partner while married or in a ‘committed
relationship’ (extra-relationship sex). These results are
statistically reliable for reports of never having sex of
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Table 1 Sexual experience reported by subjects interviewed by T-ACASI or by T-IAQ

T-ACASI T-IAQ ORs

Measurement (%) (%) Crude P Adjusteda P

Binary variables

Never ‘had sex with anyone’ 5.8 2.9 2.05 0.001 1.76 0.048

Never had heterosexual vaginal sex 3.4 2.9 1.17 40.500 1.38 0.416

Currently have a main sex partner 89.0 93.8 0.53 <0.001 0.56 0.011

Ever had a one-night stand 45.4 37.3 1.40 <0.001 1.35 0.011

Had extramarital (or extra-relationship) sex partners
during last marriage or committed relationshipb

13.4 8.8 1.61 0.001 1.61 0.012

Ever forced to have sex 21.9 17.1 1.36 0.006 1.54 0.005

Ever forced someone to have sex 1.7 1.3 1.25 40.500 1.83 0.253

Ever had sex with a prostitutec 7.2 5.9 1.23 0.251 1.24 0.412

Did someone ever pay you for sex 4.2 3.7 1.14 40.500 1.34d 0.412

(Base N) 854–954 1036–1178

T-ACASI T-IAQ Regression coefficient

Measurement (%) (%) Crude P Adjusteda P

Metric variables

Number of lifetime sex partners (if not zero)e

0 na na 0.28 40.50 1.06 0.27

1 14.1 14.4

2–3 23.1 24.8

4–5 20.1 19.2

6–10 19.1 18.9

11–20 12.4 11.4

21–50 7.8 7.8

51þ 3.6 3.6

(Base N) 897 1121

Number of sex partners in the past yeare

0 9.8 8.1 �0.01 40.50 0.10 0.244

1 68.4 76.5

2 11.7 8.6

3–4 7.1 3.6

5þ 3.0 3.2

(Base N) 898 1136

Number of sex partners in the past monthe,f

0 16.2 15.5 �0.01 40.50 �0.01 40.500

1 77.9 80.9

2 4.8 2.3

3þ 1.1 1.3

(Base N) 810 1041

Number of new sex partners in the past yeare

0 59.9 76.7 0.34 <0.001 0.43 <0.001

1 24.2 14.2

2 8.9 4.6

(Continued)
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any type [adjusted OR (A-OR)¼ 1.76, P¼ 0.048], not
having a ‘main sex partner’ (A-OR¼ 0.56, P¼ 0.011),
having one-night stands (A-OR¼ 1.35, P¼ 0.011),
extra-relationship sex (A-OR¼ 1.61, P¼ 0.012) and
being forced to have sex (A-OR¼ 1.54, P¼ 0.005). For
the six metric variables shown in the bottom panel of
Table 1, T-ACASI had a statistically noteworthy impact
only on reporting of ‘new’ sex partners in the past
month (adjusted coefficient¼ 0.43 partners,
P < 0.001) and past 5 years (adjusted coefficient¼ 0.31
partners, P¼ 0.011). Tests for variation in the T-ACASI
mode effect between men and women yielded only one
statistically borderline interaction from 15 tests, which
is roughly consistent with expectations for the results of

15 independent tests of the null hypothesis (with
�¼ 0.05) when no true effects exist.

Age at sexual debut
Figure 1 plots the odds ratio (T-ACASI vs T-IAQ)
that male and female respondents would report het-
erosexual intercourse before specific ages between 12
and 24 years, and it displays one of our major find-
ings. For both men and women, T-ACASI respondents
were significantly more likely to report that their het-
erosexual debut occurred before the ages of 12, 13,
14 and 15 years. For women, the odds ratios range
from 2.74 (P¼ 0.014) for reporting sexual debut

Table 1 Continued

T-ACASI T-IAQ Regression coefficient

Measurement (%) (%) Crude P Adjusteda P

3–4 2.9 2.6

5þ 4.1 1.9

(Base N) 805 1029

Number of new sex partners in the past
5 years (if zero in the past year)e

0 60.2 61.3 0.21 0.04 0.31 0.011

1 15.4 16.9

2 9.1 11.1

3–4 8.6 6.4

5þ 6.8 4.3

(Base N) 573 876

Frequency of heterosexual vaginal sex in the
past 7 dayse

0 48.7 45.2 �0.02 40.500 0.10 0.464

1 18.5 21.9

2 14.9 13.1

3–5 13.9 16.4

6þ 4.0 3.4

(Base N) 827 1051

Unweighted data from 2000 NSBME: national and Baltimore sample strata combined. Sample excludes respondents who report never
having had heterosexual vaginal sex and who also report sexual attraction only or mostly to persons of the same gender.
aAdjusted odds ratios and regression coefficients were calculated by adding independent variables to control for gender, race (Black
vs non-Black), Hispanic ethnicity, age in years, education in years, marital status (married or cohabiting vs not), region of the
country (six regions), urbanicity (four categories: 21 largest metropolitan areas; jurisdictions with 85 000 or more households;
20 000–84 999 households, and less than 20 000 households), and sample strata (National vs Baltimore). The adjustment for sample
strata was dropped during model estimation due to multicollinearity with the other adjustment variables.
bExcludes persons who were never married or involved in committed relationship.
cMen were much more likely than women to report paying for sex (15.4 vs 0.3%), but the T-ACASI effect for men was not
statistically reliable (16.8% in T-ACASI vs 14.3% in T-IAQ; P¼ 0.31).
dAdjusted odds ratios and regression coefficients were estimated for pooled sample of male and female respondents. This estimated
effect evidenced a statistically borderline interaction (P¼ 0.06) with gender, i.e. estimates for males and females were not equiva-
lent. See the text for discussion.
eTo conserve space, this table collapses categories for reporting of many partners (e.g. 50–99 and 100þ lifetime partners) since they
were infrequently reported. Regression analysis used all response categories. For variables that were coded as ranges, e.g. ‘6–10’
partners, respondents were assigned the midpoint of the interval. For final categories such as 100þ partners, respondents were
assigned value of 120% of the highest value of base category, e.g. 100þ was coded to 120 partners for regression analysis.
fSubjects who reported no partners in the past year were not asked this question.

1122 INTERNATIONAL JOURNAL OF EPIDEMIOLOGY



before age 12 to 1.52 (P¼ 0.013) for reporting sexual
debut before age 15. For men these odds ratios range
from 6.15 (P < 0.001) for debut before age 12 and 1.65
(P¼ 0.004) for sexual debut before age 15. For women,
the range of odds ratios for reporting sexual debut
before ages between 16 and 24 are statistically indistin-
guishable from 1.0 (P¼ 0.24–0.91). For men, however,
T-ACASI also elicits significantly increased reporting of
‘not’ having had heterosexual vaginal sex by ages 20
through 24 (ORs¼ 0.44–0.63; P¼ 0.016–0.054). (To
conserve journal space, additional details of these
results are presented in Appendix A2, available as
Supplementary Data at IJE online.)

Sexual practices
Table 2 presents results for 10 questions asking about
respondents’ sexual practices, condom use and sexual
communication. T-ACASI elicited more frequent
reporting of recent active and passive heterosexual
oral sex, heterosexual anal sex and heterosexual vagi-
nal sex during a woman’s menstrual period (A-
ORs¼ 1.36–2.00; P¼ 0.002 to <0.001). T-ACASI also
decreased reporting of consistent condom use in the
past month (OR¼ 0.80, P¼ 0.012), but the effect did
not persist when the ordered logit model was
expanded to include our sociodemographic controls
(A-OR¼ 0.87, P¼ 0.259). We note, however, that
respondents were more likely to tell a human inter-
viewer that they used condoms ‘every time’ they had
sex in the past month (8.4% in T-ACASI condition vs
16.4% in T-IAQ, A-OR¼ 0.44, P < 0.001). T-ACASI
also elicited fewer reports that respondents had
talked with their most recent sex partner about con-
traception and more reports that they had used with-
drawal as a contraceptive method, although these
results were of borderline statistical significance (A-
ORs¼ 0.82 and 1.23, P¼ 0.094 and 0.076, respec-
tively). Finally, we note that T-ACASI elicited reports
of more frequent sharing of information about num-
bers of past sex partners with new sex partners
acquired during the preceding year (A-OR¼ 1.82 for
asking for information from new partner, P¼ 0.007;
and A-OR¼ 1.57 for providing information to a new
partner, P¼ 0.031).

There were also noteworthy variations in the impact
of T-ACASI on male and female reporting of recency
of giving oral sex to heterosexual partners and
exchanging information on sexual partners (data not
shown). T-ACASI elicited more reports from women
of recently giving oral sex to a male partner (A-
OR¼ 1.55, P < 0.001), while the parallel T-ACASI
effect for males is smaller and statistically unreliable
(A-OR¼ 1.16, P¼ 0.24). This result is seen clearly in
the percentage of men and women reporting that they
had ‘never’ given oral sex to a heterosexual partner.
For women, T-ACASI decreased the reporting of
‘never’ giving oral sex from 27.2 to 14.9%, whereas
for men the reduction was more modest, from
16.8 to 12.0%. T-ACASI also did not have a notewor-
thy impact on women’s reports of sharing information
on numbers of past partners with a new sex partner
(OR¼ 0.89, P40.50 for asking; OR¼ 1.02, P40.50 for
telling). T-ACASI, however, increased the odds that
males would report more frequent sharing of this
information with new sex partners (OR¼ 1.98,
P¼ 0.002 for asking; OR¼ 1.76, P¼ 0.008 for telling).
T-ACASI increased the percentage of men reporting
‘always asking’ new partners for this information
from 14.1 to 30.0% and the percentage reporting
‘always providing’ this information from 17.2 to
28.3%.

Sexual problems
Table 3 describes the impact of T-ACASI on reporting
of respondent’s and partner’s sexual problems and the
respondent’s ease or difficulty becoming sexually
aroused when ‘hav[ing] any kind of sex’. T-ACASI
significantly increased the odds that respondents
would report sexual problems for their partners (A-
OR¼ 1.48, P¼ 0.047) and for themselves (A-
OR¼ 1.45, P¼ 0.034). T-ACASI also shifted responses
on ease of sexual arousal towards ‘very easy’ and
away from ‘very difficult’ (A-OR¼ 0.59, P < 0.001).
Thus, the percentage of respondents reporting that it
is very easy for them to become sexually aroused
increases from 39.6% when questioning is done by a
human interviewer to 54.3% when questioning is
done by a T-ACASI computer. Tests for gender-by-T-
ACASI interaction indicate, however, that the impact
of T-ACASI is stronger for males (A-OR¼ 0.38,
P < 0.001) than for females (A-OR¼ 0.79, P¼ 0.046;
with P < 0.001 for test of the interaction). This is
seen most clearly in reporting that sexual arousal is
‘very easy’. The percentage of males giving this
answer increases from 53.6% in the T-IAQ condition
to 76.2% in T-ACASI, whereas for females the parallel
increase is from 29.8 to 38.5%.

Discussion
A growing number of studies report that computer-
assisted self-interviewing (CASI) technologies obtain

Figure 1 Odds ratio (T-ACASI: T-IAQ) for reporting of first
heterosexual vaginal sex before specific ages by gender
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Table 2 Heterosexual practices reported by subjects interviewed by T-ACASI and the T-IAQ

T-ACASI T-IAQ ORs

Measurement (%) (%) Crude P Adjusteda P

Recency: gave oral sex

Never 13.7 22.9 1.37 <0.001 1.40b 0.001

45 years 5.1 5.4

1–5 years 11.9 9.3

6–12 months 8.4 7.0

1–6 months 17.6 18.3

8–30 days 18.8 16.9

7 days 24.5 20.2

(Base N) (898) (1092)

Recency: received oral sex

Never 8.9 15.2 1.31 0.001 1.36 0.002

45 years 5.1 5.9

1–5 years 11.0 11.5

6–12 months 8.3 7.6

1–6 months 21.1 19.2

8–30 days 20.6 18.3

7 days 25.0 22.3

(Base N) (900) (1092)

Recency: anal sex

Never 63.3 74.6 1.7 <0.001 2.00 <0.001

45 years 10.6 7.9

1–5 years 9.3 7.6

6–12 months 5.4 3.2

1–6 months 5.3 3.2

8–30 days 3.6 2.3

7 days 2.4 1.3

(Base N) (900) (1120)

Recency: sex during menstrual period

Past 30 days 38.9 47.1 1.43 <0.001 1.49 <0.001

1–3 months ago 23.7 23.7

4–6 months ago 7.1 4.8

7–12 months ago 6.5 5.7

412 months ago 10.1 10.4

Never 13.8 8.3

(Base N) (893) (1106)

Condom use in the past month

Never 58.0 56.1 0.80 0.012 0.87 0.259

Rarely 8.9 6.3

Some of the times 9.5 6.0

Half of the time 2.1 3.7

Most of the times 8.8 5.1

Almost every time 4.3 6.5

Every time 8.4 16.4

(Base N) (810) (1042)

(continued)
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increased reporting of sensitive and stigmatized beha-
viours and, more recently, attitudes and opinions. The
present study provides a substantial demonstration of
the superiority of T-ACASI to traditional telephone
interviewing in obtaining reports of sensitive beha-
viours. For 18 of 29 measurements of (mainly) het-
erosexual behaviours, T-ACASI obtained statistically
reliable or borderline differences in the response dis-
tributions from the measurements made by human
telephone interviewers. In the vast majority of cases,
T-ACASI elicited more frequent reporting of the beha-
viours presumed to be more sensitive. So, for exam-
ple, the percentage of respondents reporting ever
having heterosexual anal sex increased from 25.5%

when questioning was done by human telephone
interviewers to 36.7% when questioning was done
by a T-ACASI computer (OR¼ 1.70, P < 0.001). T-
ACASI also elicited: (i) more frequent reporting of
recent active and passive heterosexual oral sex, and
of heterosexual vaginal sex during a woman’s men-
strual period; (ii) reporting of a larger number of
‘new’ sexual partners in the past month and past
year; (iii) reporting an earlier age of sexual debut;
(iv) more frequent reporting of one-night stands,
forced sex, sexual problems of respondents and their
partners, and additional sex partners while married or
in a ‘committed relationship’; (v) more frequent
reporting of a lack of sexual experience of any kind

Table 2 Continued

T-ACASI T-IAQ ORs

Measurement (%) (%) Crude P Adjusteda P

Ever a time you thought you should
use a condom but did not, % Yes

35.2 38.7 0.86 0.100 0.88 0.273

(Base N) (896) (1134)

Before you had intercourse with your
current partner did you and partner
talk about contraception? % Yes

56.1 60.0 0.85 0.073 0.82 0.094

(Base N) (897) (1126)

Ever practice withdrawal as method
of contraception? % Yes

59.9 58.9 1.04 40.500 1.23 0.076

(Base N) (890) (1111)

How often in the past year have you
asked a new sex partner about the
number of past sex partners he or
she has had?

Never 32.5 34.7 1.37 0.041 1.82b 0.007

Sometimes 16.4 28.9

Almost always 15.5 8.4

Always 35.6 28.0

(Base N) (323) (239)

How often in the past year have you
told a new sex partner about the
number of past sex partners you
have had?

Never 34.3 36.8 1.36 0.042 1.57b 0.031

Sometimes 16.9 27.2

Almost always 13.9 9.6

Always 34.9 26.4

(Base N) (367) (239)

Unweighted data from 2000 NSBME: National and Baltimore strata combined. Sample excludes respondents who report never
having had heterosexual vaginal sex and who also report sexual attraction only or mostly to persons of the same gender.
aAdjusted odds ratios were calculated by adding independent variables to control for gender, race (Black vs non-Black), Hispanic
ethnicity, age in years, education in years, marital status (married or cohabiting vs not), region of the country (six regions),
urbanicity (four categories: 21 largest metropolitan areas; jurisdictions with 85 000 or more households; 20 000–84 999 households,
and less than 20 000 households), and sample strata (National vs Baltimore). The adjustment for sample strata was dropped during
model estimation due to multicollinearity with the other adjustment variables.
bAdjusted odds ratios were estimated for pooled sample of male and female respondents. These estimated effects evidenced a
statistically significant or borderline interaction with gender, i.e. estimates for males and females were not equivalent. See text for
discussion.

IMPROVING EPIDEMIOLOGICAL SURVEYS OF SEXUAL BEHAVIOUR 1125



by men and women; (vi) inexperience with heterosex-
ual vaginal sex among men aged 520; and (vii) less
frequent reporting that condoms were used ‘every
time’ respondents had sex in the past month.

The foregoing results are generally consistent with
the investigators’ expectation that the privacy
afforded by T-ACASI would increase reporting of
potentially sensitive or embarrassing behaviours (e.g.
extramarital sex) and decrease reporting of socially
approved behaviours (e.g. consistent condom use).

Two results, however, were inconsistent with our
initial expectations. With the deluge of advertising
for medications to treat erectile dysfunction, we had
expected T-ACASI to elicit more frequent reporting of
problems with sexual arousal. We found, however,
that T-ACASI substantially increased the odds that
men would report that it was easy for them to
become aroused. (A parallel effect was not found for
females.) On reflection, we suspect that our initial
expectation caused us to overlook the relative youth
of our sample (ages 18–45) and the potential negative
aspects of either having or admitting to having a low
threshold for sexual arousal (e.g. embarrassing erec-
tions at inappropriate times or worries about being
perceived as sexually impulsive).

We were also surprised and remain perplexed that
T-ACASI increased the odds that men would report
sharing their sexual histories with their last new sex
partner. Since having a large number of sex partners

is a risk factor for STIs, it is often recommended that
this information be shared in new sexual partner-
ships. Our result would suggest that T-ACASI induced
respondents to provide a ‘more socially desirable’
response. This result is, however, consistent with
another NSBME finding reported elsewhere that
respondents in T-ACASI reported ‘more frequent dis-
cussions’ of their sex life with their main partner.11 It
is possible that our surprise at these results is due to
our own misunderstanding of the social dynamics of
reporting on the frequency of sexual communications.
Reporting such sexual communication—rather than
the absence of such communication—may be the
more sensitive or embarrassing response for the
majority of the population. This is obviously specula-
tion on our part, but the topic should merit further
research in the future.

Supplementary Data
Supplementary data are available at IJE online.
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Table 3 Heterosexual problems reported by subjects interviewed by T-ACASI and the T-IAQ

T-ACASI T-IAQ ORs

Measurement (%) (%) Crude P Adjusteda P

Physically or emotionally difficult for
partner to have satisfying sex?b

10.7 8.5 1.29 0.097 1.48 0.047

(Base N) (869) (1062)

Physically or emotionally difficult for
you to have satisfying sex?

13.2 9.7 1.42 0.011 1.45 0.034

(Base N) (952) (1136)

Easy or difficult for you to get sexu-
ally aroused?

Very easy 54.3 39.6 0.62 <0.001 0.59c <0.001

Somewhat easy 35.8 52.0

Somewhat difficult 8.3 6.3

Very difficult 1.6 2.1

(Base N) (866) (988)

Unweighted data from 2000 NSBME: national and Baltimore strata combined.
aAdjusted odds ratios were calculated by adding independent variables to control for gender, race (Black vs non-Black), Hispanic
ethnicity, age in years, education in years, marital status (married or cohabiting vs not), region of the country (six regions),
urbanicity (four categories: 21 largest metropolitan areas; jurisdictions with 85 000 or more households; 20 000–84 999 households,
and less than 20 000 households), and sample strata (National vs Baltimore). The adjustment for sample strata was dropped during
model estimation due to multicollinearity with the other adjustment variables.
bThis question refers to either the respondent’s current ‘main sex partner’ or—if there was no main sex partner—‘the last partner
with whom you had an ongoing sexual relationship that lasted at least a month’.
cAdjusted odds ratios were estimated for pooled sample of male and female respondents. This estimated effects evidenced a
statistically significant (P < 0.001) with gender, i.e. estimates for males and females were not equivalent. See the text for
discussion.
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Adolescent Sexual Behavior,
Drug Use, and Violence:
Increased Reporting with

Computer Survey Technology
C. F. Turner,* L. Ku, S. M. Rogers, L. D. Lindberg, J. H. Pleck,

F. L. Sonenstein

Surveys of risk behaviors have been hobbled by their reliance on respondents to report
accurately about engaging in behaviors that are highly sensitive and may be illegal. An
audio computer-assisted self-interviewing (audio-CASI) technology for measuring those
behaviors was tested with 1690 respondents in the 1995 National Survey of Adolescent
Males. The respondents were randomly assigned to answer questions using either
audio-CASI or a more traditional self-administered questionnaire. Estimates of the prev-
alence of male-male sex, injection drug use, and sexual contact with intravenous drug
users were higher by factors of 3 or more when audio-CASI was used. Increased
reporting was also found for several other risk behaviors.

A small number of national surveys using
large, representative samples of the United
States and other populations have attempted
to assess the sexual and drug-using behaviors
that risk transmission of the human immu-
nodeficiency virus (HIV) that causes ac-
quired immunodeficiency syndrome (AIDS)
(1). Because sexual activity is typically initi-
ated in adolescence or early adulthood and
because that period for many young people is
characterized by greater amounts of experi-
mentation, partner change, and risk taking
than in later years, research programs with a
focus on the behaviors of adolescents and
young adults are of particular importance
(2). AIDS is not, however, the only threat
faced by young people. Interpersonal vio-
lence represents an even greater threat of
morbidity and mortality (3); consequently,
interpersonal violence has also received
greater scrutiny in recent surveys of the ad-
olescent and young adult population. Yet
concerns have surfaced regarding the quality
of survey measurements of such sensitive
behaviors (4, 5). The concern most often
cited is that respondents may be reluctant to
report accurately about sensitive or stigma-
tized behaviors in which they have engaged.
(Reservations are particularly strong in situ-
ations in which teenage respondents are
asked to tell an adult interviewer whether,

for example, they have had a certain sexual
experience or used a certain drug.) In one
study (5), it was estimated that survey mea-
surements that relied upon women’s respons-
es to questions about their abortion history
during a face-to-face interview captured only
35% of the abortions performed in the Unit-
ed States (a conclusion based on aggregate
data supplied by abortion providers for the
1984–1987 period).

The level of privacy that an interview-
ing mode affords a respondent can dramat-
ically affect survey measurements of sensi-
tive behaviors (5–7). Traditionally, sur-
veys have attempted to encourage more
accurate reporting of sensitive behaviors
by allowing respondents to complete a
paper-and-pencil self-administered ques-
tionnaire (paper SAQ), which they can
seal in an envelope and return to the
interviewer. Paper SAQs, however, re-
quire that respondents be sufficiently lit-
erate to complete a written questionnaire.
In addition, because a respondent’s an-
swers together with their identification
number are recorded on a paper form,
some respondents may remain suspicious
about the privacy of their responses. An-
other criticism of paper SAQs is that ex-
tensive use of contingent questioning
(that is, branching or skip patterns) is
difficult. Even literate respondents may
have trouble following instructions for
navigating through a complex self-admin-
istered form (8).

Audio-CASI technology. A computer-
driven technology has been developed that
can administer complex survey question-
naires in an audio format and record re-

spondents’ answers without the direct par-
ticipation of a survey interviewer (9). This
approach, audio computer-assisted self-in-
terviewing (audio-CASI), allows respon-
dents to listen over headphones to spoken
questions that have been digitally recorded
and stored on a laptop computer. To an-
swer, respondents press numbered keys on
the computer keyboard. Questions are also
displayed on the computer’s screen, and
respondents may respond to the visual pre-
sentation of the question rather than wait-
ing until the audio reading has been com-
pleted. Respondents can thus answer ques-
tions in complete privacy, even if their
reading ability is limited. Because survey
data are stored on the drives of the comput-
er, they are less vulnerable to inadvertent
disclosure to interviewers or others. Audio-
CASI also provides (10) (i) a completely
standardized measurement system—every
respondent (in a given language) hears the
same question asked in exactly the same
way; (ii) computer-controlled branching
through complex questionnaires and auto-
mated consistency and range checking; and
(iii) efficient multilingual administration of
surveys (10, 11).

Here we report the use of this technol-
ogy in a large-scale national survey, the
1995 National Survey of Adolescent Males
(NSAM), which included a randomized ex-
periment to assess the effect of this technol-
ogy on the measurement of sensitive behav-
iors. This study was begun in January 1995
and it measured HIV-risk behaviors, drug
use, and interpersonal violence among
young men in the United States.

Since 1988, NSAM has tracked the sex-
ual, contraceptive, HIV-risk, and other be-
haviors of a national probability sample of
young men who were 15 to 19 years of age
in 1988 (12). Past data have presented some
intriguing methodological puzzles. A case in
point is the measurement of male-male sex-
ual contacts. Because of the potential sen-
sitivity of reporting such behavior, the rel-
evant NSAM questions were presented in a
paper SAQ instead of being administered
by the interviewer. We expected that use of
this more private mode of survey adminis-
tration would encourage more accurate re-
porting of the behavior. We found, howev-
er, that the proportion of males reporting
such contacts in 1988 (2.2%) was lower
than would be expected on the basis of
surveys of adult men, which have recorded
retrospective reports of adolescent male-
male sexual behaviors of 4 to 9% (13).
Further evidence of the difficulty of making
such measurements was provided by the
rescissions that occurred in these NSAM
reports between 1988 and 1991. Eleven of
the 30 young men who reported having had
an oral or anal male-male contact in the
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1988 NSAM survey reported that they had
never had such contacts when they were
interviewed again in the 1991 survey. [Pa-
per SAQs were used in prior rounds of the
survey (14).] These considerations and our
desire to increase the actual and perceived
privacy of the 1995 NSAM interview con-
text motivated us to use audio-CASI tech-
nology for measurements of the most sensi-
tive behaviors among the new cohort of 15-
to 19-year-olds recruited in the 1995 round
of the survey.

Survey sample and experiment. We
drew a multistage area probability sample
from the population of males ages 15 to 19
who were living in households in the con-
tinental United States between February
and November 1995 (15). Black and His-
panic males were oversampled. To obtain
the final sample, we screened 54,265 hous-
ing units out of the 56,199 that were eligi-
ble for screening. The process identified
2240 eligible males; we completed inter-
views with 1729 of them. After adjusting for
the 3.4% of housing units that could not be

screened, we had an overall response rate of
75% (16). (The major reasons for nonre-
sponse were refusal by the respondent, re-
fusal by the parent of the potential respon-
dent, and unavailability of the potential
respondent after repeated visits.) Of the
1729 young men who completed the inter-
view, 1690 (97.7%) also completed a self-
administered interview containing ques-
tions on topics that were potentially quite
sensitive (including same-gender sex, drug
use, and violent behaviors).

Sample weights were used to adjust for
the different initial probabilities of sample
selection and subsequent nonresponse.
Poststratification adjustments were applied

to align the NSAM sample estimates with
1995 population estimates from the Bureau
of the Census (17). To represent accurately
the effect of this sample weighting and the
stratified and clustered design used in draw-
ing the 1995 NSAM sample, we used sta-
tistical software (18) that adjusted varian-
ces for our sample estimates to reflect the
complex design. Our statistical inferences
are intended to generalize to the universe of
(noninstitutionalized) U.S. males ages 15 to
19 (Table 1).

By design, the sample included almost as
many Hispanic and black respondents as
white ones (Table 1). That pattern reflects
our oversampling of those minorities and

Table 1. Selected social and demographic char-
acteristics of the 1995 NSAM respondents who
completed self-administered interviews. (Wgt. %,
weighted percent.)

Characteristic N Wgt.
%*

Race-ethnicity
Black 474 14.0
White 605 68.4
Hispanic 539 12.5
Other 54 5.1

Age
15 years 391 21.2
16 years 371 20.0
17 years 354 20.4
18 years 317 19.1
19 years 239 19.3

Last year of school
completed†
Currently enrolled

8th grade or less 262 14.1
9th to 11th grade 943 54.0
12th grade 116 7.3
Some college 45 3.9

Not currently enrolled
8th grade or less 13 0.6
9th to 11th grade 145 9.7
12th grade 122 8.9
Some college 11 1.5

Parents’ education‡
8 years or less 112 2.8
9 to 11 years 128 6.4
12 years 587 34.9
13 to 15 years 285 18.7
16 or more years 466 37.2

Currently married 18 1.5
Unweighted N 1672

*Estimates are weighted to correct for unequal probabili-
ties of selection and nonresponse. †Highest grade
of school or year of college completed. ‡Highest
grade or year of school completed by any parent or step-
parent living in the household.

Table 2. Alternate estimates of prevalence of male-female and male-male sexual behaviors among
1995 NSAM respondents obtained by using different methods of questioning. For Tables 2 to 5 the odds
ratio (OR) is adjusted (Adj.) for covariates [race (white, black, other as residual category), whether they
have health insurance, age, whether they currently attend school, and whether they had sexual inter-
course with a female], as reported in the interviewer-administered portion of the survey.

Measurement

Estimated
prevalence (per 100)

Crude OR Adj. OR
Paper
SAQ

Audio-
CASI

Male-female sexual contacts
Ever had sex with a prostitute† 0.7 2.5 3.65*** 4.24***
Ever been paid for sex‡ 1.6 3.8 2.36* 2.60
Sexual intercourse with female within

last year§\
49.6 47.8 0.93 1.24

51 lifetime female partners§\ 15.8 18.8 1.23 1.57*
Condom use at last sex (among males

reporting sex)§
64.4 64.0 0.98 1.01

Ever had anal intercourse w/female 10.3 11.4 1.13 1.26
Ever made girl pregnant§\ 7.9 6.5 0.81 0.98
Ever fathered a child§\ 4.6 2.4 0.51 0.59
Ever had vaginal, oral, or anal

intercourse with female¶
68.1 63.9 0.83 0.81

Male-male sexual contacts
Ever masturbated another male 1.4 2.6 1.94 2.25*
Ever been masturbated by another

male
0.9 3.5 3.79** 4.23*

Ever had receptive oral sex with
another male (your mouth on his
penis)

0.5 2.3 5.08** 5.68*

Ever had insertive oral sex with another
male (your penis in his mouth)

1.1 3.1 2.83* 3.50*

Ever had insertive anal sex with
another male (your penis in his
rectum or butt)

1.0 1.9 1.85 2.41

Ever had receptive anal sex with
another male (his penis in your
rectum or butt)

0.1 0.8 7.91*** 7.85**

Any male-male sex 1.5 5.5 3.84*** 4.20***

*P 5 0.15 or less for two-tailed test of null hypothesis that OR 5 1.0. **P 5 0.05 or less for two-tailed test of null
hypothesis that OR 5 1.0. ***P 5 0.01 or less for two-tailed test of null hypothesis that OR 5 1.0. †Although
we have listed contact with a prostitute under male-female behaviors, the question was not gender-specific. It is
possible that some contacts were with a male prostitute. ‡A total of 59 respondents reported ever being paid for
sex; of those, 88% reported being paid by a female or females, 7% by a male(s), and 5% by both male(s) and female(s).
An additional 11 respondents in the paper SAQ (not included in the Table 2 estimate) reported they had never been paid
for sex, yet noted the gender of that person(s) in the subsequent question. §This question from the experiment
repeats a question on heterosexual contact that was in the interviewer-administered portion of the survey. Because
respondents may have felt compelled to answer consistently, responses to this question could be subject to a
consistency bias that might have attenuated the effect of the interview mode. \In the SAQ, respondents who
reported no sexual activity were instructed to skip a series of questions on specific sexual practices. For this analysis,
these respondents were recorded as not reporting this particular behavior. ¶Estimated prevalence is for respond-
ing yes to one (or more) of four questions asking whether a respondent had engaged in vaginal sex, insertive or
receptive oral sex with a female, or anal sex with a female.
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permits a relatively precise characterization
of any differences in reported risk behaviors
that may exist among the groups or in their
reaction to the technology being tested in
our experiment. (All subsequent tabula-
tions use weighted data.)

All respondents initially completed an
interviewer-administered survey that con-
tained a range of questions on their rela-
tions with their peers; the sources of their
education and information on sexuality and
contraception; their perceptions of and at-
titudes toward condoms, contraceptives,
and the consequences of unintended preg-
nancy; their heterosexual and contraceptive
experiences and their knowledge and per-
ceptions of sexually transmitted diseases
(STDs); and their social background and
demographic characteristics. The inter-
viewer-administered portion of the survey
lasted an average of 68 min.

Next, respondents completed a self-ad-
ministered interview. This interview con-
tained 99 of the most sensitive questions
being asked in the survey, including ques-
tions on the respondent’s male-male sexual
experiences, drug use, STD history, experi-
ences with violence and weapons, hetero-
sexual oral and anal sex, and sexual orien-
tation (19). To assess the effects of audio-

CASI versus more traditional paper SAQs
on the reporting of such information, we
embedded an experiment in this part of the
survey. Participants were randomly assigned
(at a ratio of 4 :1) to a condition in which
questions were administered with audio-
CASI (N 5 1361) or to a condition that
used a paper SAQ (N 5 368). Of the 1729
eligible survey respondents, 1690 completed
the experiment. Because of computer prob-
lems and interviewer mistakes, a small num-
ber of those respondents (N 5 18) were not
interviewed in the mode that had been
randomly assigned. These cases were ex-
cluded from our analyses. Thus, the base N
for our analyses is 1672 (20).

Statistical analyses. In estimating the
prevalence of reported behaviors, we focused
on variations between modes of interviewing
(audio-CASI versus paper SAQ). Because
respondents were randomly assigned to the
two interviewing conditions, the crude ratio
of the odds of reporting a particular behavior
in each condition provides an unbiased mea-
sure of the effect of audio-CASI on such
reports relative to the more traditional paper
SAQs. Our target behaviors were dichoto-
mous variables (for example, did versus did
not have male-male sex); therefore, we used
log-linear modeling and logistic regression

procedures to gauge the statistical signifi-
cance of any effect that was observed and to
test for variations in effect across subpopula-
tions (21). Because we wished to make in-
ferences about the likelihood that a given
effect would hold in the population at large,
our analyses used the sampling weights de-
scribed earlier, and our statistical tests took
account of weighting and the NSAM’s com-
plex sample design (22). The P values shown
in Tables 2 through 5 test the null hypoth-
esis that given the odds ratio observed in this
experiment, the “true” odds ratio would have
been 1.0 (that is, no effect of audio-CASI) if
the same experiment was repeated among an
infinite number of similarly designed samples
of the national population (23).

Although the crude odds ratio is an un-
biased indicator of the effect of the survey
technology, more precise measures were
also calculated. Adjusted odds ratios may
correct for random perturbations across ex-
perimental conditions in the distribution of
factors correlated with the targeted risk be-
havior (24).

Estimated prevalence of risk behaviors.
As shown in Table 2 (25, 26), the mode of
survey administration made little difference
in estimates of the prevalence of male-fe-
male sexual contacts. The only significant
effect was for reporting of sexual contact
with a prostitute. Respondents who were
interviewed with audio-CASI were 3.6
times as likely (crude odds ratio) to report
such contact as respondents who were in-
terviewed with the paper SAQ (2.5% versus
0.7%) (27).

Although the use of audio-CASI had
little effect on reporting of male-female ad-
olescent sexual behavior, it produced highly
significant increases in reports of male-male
sex. Overall, respondents were almost four
times as likely to report some type of male-
male sex in the audio-CASI mode com-
pared with the paper SAQ (5.5% versus
1.5%). Estimated odds ratios varied from
1.85 to 7.91 across the six measurements of
passive and active masturbation and oral
and anal sex with males. The individual
results are not all significant, but the pat-
tern is consistent; that is, audio-CASI was
more likely than the paper SAQ to elicit a
report that the respondent had engaged in
male-male sex. In addition, the observed
fourfold increase in the reported prevalence
of male-male contact among adolescents is
statistically significant (P , 0.001), and the
estimated prevalence of such contact
(5.5%) is more consistent with prevalences
derived from retrospective reports provided
by adult men reporting on their sexual be-
haviors during adolescence (4 to 9%) (13).

Table 3 presents parallel results for the
reporting of drug use alone and as an ad-
junct to sexual behaviors. For the drug use

Table 3. Alternate estimates of prevalence of drug use, per se, and drug use during sex derived by using
different methods of questioning. Results are from the 1995 NSAM.

Measurement

Estimated
prevalence (per 100)

Crude OR Adj. OR
Paper
SAQ

Audio-
CASI

Drug use
Ever taken street drugs using a needle 1.4 5.2 3.85*** 3.90*
Injected drugs within last year‡ 0.0 0.8 –† –†
Ever shared needle§ 0.1 1.1 9.71** 9.56**
Smoked marijuana daily during last year\ 4.1 6.7 1.69* 2.03*
Used crack/cocaine within last year 3.3 6.0 1.89 1.96
Drank alcohol last year¶ 65.9 69.2 1.16 1.29
Drank alcohol weekly last year# 15.0 19.4 1.34 1.56*
Ever smoked marijuana 41.2 43.3 1.09 1.30*

Drug use and sex (among those having sex)††
Ever had sex with someone who shoots

drugs
0.2 2.8 13.84** 17.06**

You/your partner drunk or high at last
heterosexual intercourse

15.3 34.8 2.95*** 3.04*

Always/often drunk or high during
heterosexual intercourse last year

2.2 10.8 5.52*** 5.69***

You/your partner had been drinking at
time of last heterosexual intercourse

13.9 25.4 2.10*** 2.14***

You/your partner used drugs at time of
last heterosexual intercourse

9.7 15.8 1.74* 1.89*

*P 5 0.15 or less for two-tailed test of null hypothesis that OR 5 1.0. **P 5 0.05 or less for two-tailed test of null
hypothesis that OR 5 1.0. ***P 5 0.01 or less for two-tailed test of null hypothesis that OR 5 1.0. †Odds ratio
not calculated because of zero cell value. (Fisher’s exact test for unadjusted frequency had a p value of 0.13 with
normalized weighted data (without adjustments for impact of complex sample design and weighting). ‡Never
injected drugs (question 17) recoded to no use within last year. §Never injected drugs (question 17) recoded to
never shared needle. \Never smoked marijuana (question 13) recoded to no use within last year. ¶Never drank
alcohol (question 9) recoded to no alcohol use last year. #Never drank alcohol (question 9) recoded to no alcohol
use last week. ††Due to questionnaire skip patterns, these questions were asked only of respondents who
reported ever having sexual intercourse, including vaginal, oral, or anal intercourse with a female.
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behaviors that are most commonly associ-
ated with transmission of HIV—that is,
injection of illicit drugs and use of crack (a
refined, smokable form of cocaine) or co-
caine—the audio-CASI mode elicited sub-
stantially more reporting. Overall, the au-
dio-CASI measurements yielded an esti-
mate of the prevalence of injection drug use
(5.2%) that is substantially higher than any
prior population estimate. The estimated
prevalence derived from the more tradition-
al paper SAQ measurements was 1.4% (28).

Behaviors that commingled drug use and
sex are another category that evinced a
strong effect from the use of the audio-
CASI technology (29). Respondents as-
signed to the audio-CASI condition who
reported that they were sexually active were
more likely than their counterparts in the
SAQ condition to report that they or their
partners were drunk or high when they last
had heterosexual intercourse (odds ratio 5
2.95); they were also more likely to report
that they were “always” or “often” drunk or
high when they had heterosexual sex during
the past year (odds ratio 5 5.5). In the
audio-CASI mode, respondents who report-
ed having sex were much more likely than
SAQ respondents to report that they had
had sex with someone who injected drugs
(odds ratio 5 13.8).

The pattern of higher estimates of prev-
alence in the audio-CASI mode is repeated
in the NSAM measurements of violent be-
haviors (Table 4). Respondents in the au-
dio-CASI mode were more likely to report
that they had carried a gun in the past 30
days (12.4 versus 7.9% in the SAQ mode)
(30) and to report that they had carried a
knife or razor in the same period (27.1
versus 19.4%). Similar increases were found
in reports of threats of violence, both those
made by the respondent and those made
against him.

Variations in effects across social and
demographic subgroups. To determine
whether the increase in reporting we ob-
served with audio-CASI might vary across
race-ethnicity or age groups, we fit a hier-
archical series of log-linear models (31) to
the four-way tables for each behavior re-
ported in Tables 2 through 4 for which
there was a significant difference (P ,
0.05) in estimated prevalence across modes.
The four-way table broke down the estimat-
ed prevalence of each risk behavior by three
variables: mode of interview (audio-CASI
versus paper SAQ), age (15 to 16 versus 17
to 19), and race-ethnicity (black, Hispanic,
white, or other) (32). These analyses re-
vealed little evidence of significant varia-
tion in the effect of the survey mode across
those age and race-ethnicity groups.

Although we did not measure respon-
dent literacy directly, we were able to iden-

tify respondents who were “not at grade
level” in school or who had dropped out of
high school without graduating. Respon-
dents were coded as “at approximate grade
level” if they were age 15 and had complet-
ed 8th grade or higher; age 16 and had
completed 9th grade or higher; age 17 and
had completed 10th grade or higher; age 18
and had completed 11th grade; or any age
and had completed 12th grade. All other
respondents were coded as “below grade
level.” To detect variations in how audio-
CASI influenced reporting in the latter
group, we focused on the reporting of drug
use, the combination of drug use and sex,
male-male sex, and violence.

For most behaviors, no substantial differ-
ences were observed in the effect of audio-
CASI across these two education strata.
However, in four instances (reporting of
any male-male sex, injection drug use, daily
marijuana use in the past year, and crack or
cocaine use in the past year), there were
noteworthy differences in the effect of the
survey mode. For reporting of the three drug
use behaviors, audio-CASI had a strong
effect (odds ratios 5 2.8 to 14.1) for the
subpopulation of respondents who were
high school graduates or who were at their
approximate grade level (Table 5). No such
effect was found for the subpopulation who
had dropped out of school or were still in
school but seriously behind their normal
grade level. For the three drug use behav-
iors, the paper SAQ yielded estimates that
were about equivalent to those obtained
with audio-CASI technology (odds ratios 5
0.5 to 1.5). For the reporting of male-male
sex, there were parallel increases in report-
ing when audio-CASI was used, but the
effect was more pronounced for males who
were behind in school. No male who was
behind in school reported any of the six
male-male sexual behaviors when complet-

ing the paper SAQ. In the audio-CASI
condition, 6.2% of respondents not at grade
level reported one (or more) types of male-
male sexual contact. For males who were at
grade level a more attenuated effect was
observed [1.8% in the paper SAQ versus
5.3% in audio-CASI (33)].

For reports of serious drug use, this pat-
tern of differential sensitivity to interview
mode might imply that the segment of the
population that is “on track” educationally
may perceive that they have more to lose by
discovery of their past drug use. Alterna-
tively, there may be differences across
groups in peer norms about the acceptabil-
ity of such behavior. Similar differences in
peer norms could account for a differential
sensitivity to reporting of male-male sexual
contacts. Data from representative national
samples of adults surveyed in 1990 to 1994
indicate that tolerance of same-gender sex
increases with the educational attainment
of the respondent (34). Although such
speculations have some intuitive appeal,
they do not account for the failure to find
parallel results for questions other than the
four noted here.

Other results. Nonresponse to individ-
ual questions has been a persistent problem
in self-administered interviews that use pa-
per SAQs (35). Respondents in the audio-
CASI mode in our experiment were less
likely than respondents in the SAQ mode
to use the “don’t know” or “refuse to an-
swer” options. (The audio-CASI technolo-
gy provided labeled keys for those respons-
es.) Of the 58 questions that were designed
to be answered by all respondents, an aver-
age of only 0.5% of respondents in the
audio-CASI mode did not answer them,
compared with an average of 2.3% of re-
spondents in the paper SAQ mode.

Discussion. The results of this large-
scale experiment indicate that respondents

Table 4. Alternate estimates of prevalence of violent behaviors derived by using different questioning
methods. Data are from the 1995 NSAM.

Measurement

Estimated prevalence
(per 100)

Crude OR Adj. OR

Paper SAQ Audio-CASI

Someone threatened to hurt you
in past year

25.7 34.3 1.51*** 1.61***

You threatened to hurt someone
in past year

17.1 26.1 1.72*** 1.89***

Carried a gun in past 30 days 7.9 12.4 1.66** 1.76**
In physical fight within last year 38.9 43.8 1.22 1.29
You pulled knife or gun on

someone in past year
6.2 8.9 1.50* 1.75**

Someone pulled knife or gun on
you in past year

16.9 21.1 1.32* 1.47*

Carried a knife or razor in past 30
days

19.4 27.1 1.55** 1.68**

*P 5 0.15 or less for two-tailed test of null hypothesis that OR 5 1.0. **P 5 0.05 or less for two-tailed test of null
hypothesis that OR 5 1.0. ***P 5 0.01 or less for two-tailed test of null hypothesis that OR 5 1.0.
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in the 1995 NSAM’s new cohort, a proba-
bility sample of U.S. males aged 15 to 19,
were much more likely to report risky be-
haviors when they were interviewed with
audio-CASI measurement technology than
when interviewed with the more traditional
paper SAQ. The magnitude of the observed
effect was substantial for many behaviors,
particularly those that were illicit or highly
stigmatized. Thus, the estimated prevalence
of past-year use of crack or cocaine almost
doubled, from 3.3 to 6.0%, and the estimat-
ed proportion of adolescent males who re-
ported ever taking street drugs with a nee-
dle more than tripled, from 1.4 to 5.2%.
Although we have some concern about the
interpretation of the injection drug use re-
sult (36), overall the audio-CASI estimates
were considerably higher for illicit and stig-
matized behaviors. These NSAM audio-
CASI estimates were also higher than esti-
mates derived from the federal govern-
ment’s 1995 National Household Survey on
Drug Abuse. Estimates derived from that
survey are that the prevalence of reported
crack or cocaine use during the past year
among males aged 15 to 19 was 2.6% and
that the prevalence of reported injection
drug use in the same group was 0.3% (37).

Varying the interview mode also affect-
ed the reporting of the co-occurrence of
drug use and sexual behavior. The propor-
tion of sexually active adolescent males
who reported that they or their partner had
been drunk or high at last intercourse more
than doubled in the audio-CASI mode
(from 15.3% in the paper SAQ condition to
34.8%). In addition, indicators of interper-
sonal violence increased markedly.

In planning this experiment, we were
aware of prior research (5–7) showing that a
private mode of survey response such as
paper SAQs encouraged more complete re-
porting of sensitive, stigmatized, and illicit

behaviors. We anticipated that the addi-
tional benefits of computerization and an
audio format for the self-administered inter-
view would bring only modest improve-
ments in reporting. The large differences we
found were surprising. If this measurement
technology provides a more accurate pic-
ture of patterns of sexual behaviors, drug
use, and violence among adolescent males
in the United States, then the risks they are
encountering are substantially greater than
was previously supposed. This conclusion
assumes, of course, that the observed in-
crease in reporting of these behaviors is, in
fact, more accurate reporting. That assump-
tion follows standard practice in much so-
cial measurement research (38); nonethe-
less, it remains an assumption. Yet in the
present instance, there is empirical evi-
dence to support it. The large increases in
the reporting of male-male sexual contacts
under audio-CASI (to 5.5% for any con-
tact) make these measurements more com-
patible with estimates derived from adults’
reports of their adolescent behaviors (39).

The fact that audio-CASI both increases
reporting of male-male contacts and makes
our estimates more consistent with those
obtained from retrospective reports of
adults encourages the conclusion that this
technology is reducing the underreporting
bias known to affect such measurements. In
addition, the technology appears to have a
more pronounced effect on the reporting of
behaviors that are particularly sensitive,
stigmatized, or subject to serious legal sanc-
tions, compared with less sensitive areas of
conduct. Thus, our analyses of the NSAM
data found few reliable effects of audio-
CASI on the reporting of male-female sex-
ual contacts; the sole exception was for
reporting of sexual contact with prostitutes.
That behavior is arguably a more sensitive
topic for adolescents than are other male-

female sexual contacts. Similarly, audio-
CASI substantially increased reporting of
all types of male-male sexual contacts and
drug use. Here again, exceptions occurred
for reports of more common and, we sus-
pect, less sensitive behaviors such as the use
of alcohol and marijuana.

Those results and complementary evi-
dence emerging from smaller studies using
local samples (40) lead us to conclude that
the estimates presented here are more ac-
curate than previous estimates derived from
data collected in less private interview con-
texts. These estimates present a disturbing
picture of the biological and social risks that
confront young males in the United States
at the end of the 20th century.
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20. Nonresponse to individual questions may reduce the
N for individual items. However, item nonresponse
rates were quite low, averaging 1.3% for the mea-
surements shown in Tables 2 through 5. Nonrespon-
dents to individual items have been excluded from
our analyses. In addition, it should be noted that
some analyses purposely restrict the population
base. So, for example, our estimate of the percent-
age of males using “condoms at last sex” ( Table 2) is
restricted to those males who reported having had
vaginal, oral, or anal sex with a female. Population
restrictions are noted in the tables.

21. L. A. Goodman, J. Am. Stat. Assoc. 63, 1091 (1968);
Analyzing Qualitative/Categorical Data (Haberman,
Cambridge, 1978); Analysis of Categorical Data (Ac-
ademic Press, New York, 1978); Y. Bishop, S. Fein-
berg, P. Holland, Discrete Multivariate Analysis: The-
ory and Practice (MIT Press, Cambridge, 1975).

22. An alternative approach would be to treat the sample
of 1672 respondents as a closed population that had
been randomly assigned to one of two interviewing
conditions. In that approach, neither weights nor
special statistical algorithms would be required. Sta-
tistical tests using that approach would provide an

appropriate answer to the question of whether au-
dio-CASI had had a significant effect on that partic-
ular sample of respondents. The approach is rea-
sonable, but it does not allow one to generalize the
results to the national population.

23. P values are based on the x2 statistic reported by
SUDAAN (18).

24. As a check on the adequacy of the randomization,
we compared the response distributions of 62 pre-
dominantly yes-no nonattitude questions measured
in the prior interviewer-administered section of the
questionnaire for respondents assigned to the two
experimental conditions. We were initially perplexed
to find that people who were assigned to the paper
SAQ condition were more likely than those in the
audio-CASI condition to report in the interviewer-
administered section of the survey that they were
virgins. They did not, however, show significant dif-
ferences on demographic variables or other sexual
behaviors (for example, employment during the past
year, timing of last heterosexual intercourse). Our
examination indicated that this result appears to
have been a random occurrence. Of the 62 compar-
isons, 2 were found to be significant at the P , 0.05
level. On the basis of probability theory, we would
expect random assignment to produce (on average)
at least three significant (P , 0.05) results in 62 inde-
pendent tests. We thus conclude that the randomiza-
tion was successfully executed. The adjusted odds
ratios shown in Tables 2 through 5 provide statistical
adjustments for observed random differences in the
composition of the sample used in the two experi-
mental conditions. These adjusted ratios were derived
from logistic regression models that used the follow-
ing as control variables: race (black, white, other),
respondent’s age, whether the respondent was at-
tending school, whether the respondent reported
during the earlier interviewer-administered section of
the survey that he had ever had sex with a female, and
whether the respondent was covered by health insur-
ance. The first three characteristics were selected to
take account of differences among subpopulations in
our targeted behaviors; the last two variables were
chosen on the basis of preliminary statistical analyses
that indicated random variations between the experi-
mental and control conditions for the two character-
istics (of 62 that were examined). Use of the adjusted
rather than crude odds ratios does not markedly af-
fect our conclusions (Tables 2 to 5).

25. In a few instances noted in Table 2, respondents in
the experiment were asked again about heterosex-
ual contacts that they had previously reported on in
the interviewer-administered portion of the survey.
Because respondents may have felt compelled to
answer consistently rather than “honestly,” respons-
es to the questions that were asked again could be
subject to a consistency bias that might have atten-
uated the effect of the interview mode. Moreover,
there is a weak suggestion in these results that au-
dio-CASI may have diminished “overreporting,”
which is sometimes thought to afflict measurements
of highly normative behaviors, for example, reports
by males of some male-female sexual experience.
That effect, however, is not statistically significant
and is weak compared with the effects observed on
reporting of male-male sex and the other behaviors
discussed [see also S. Newcomer and J. R. Udry, J.
Adolesc. Res. 2, 419 (1988)].

26. Since the original tabulation of estimates for Tables 2
to 5 in this article, we detected a minor data anomaly
that has been corrected in the public use data set.
For four variables, the value 999 was an allowable
(albeit unusual) response to questions on: (i) the
number of times in past 12 months someone pulled
a gun, knife, or razor on respondent; (ii) the number
of times the respondent threatened to hurt someone
during the last 12 months; (iii) the respondent’s total
number of lifetime female sexual partners; and (iv) the
respondent’s total number of female sex partners
during the past 12 months. Similarly, the value 99
was an allowable response to a fifth question on the
number of times the respondent was in a fight during
the last year. Seven respondents gave one or more
of these answers (999 or 99) to these questions. In
our original tabulations, these extreme values were

treated as missing data codes and excluded from
the analysis. Correcting this error alters the reported
percentages for two mode comparisons by more
than 0.1 percentage points. For reporting of five or
more lifetime (female) sex partners ( Table 2), the
results are 15.8% (SAQ) and 19.0% for audio-CASI
(versus 15.8% and 18.8%, if the value 999 were
treated as missing). Similarly, for respondents’ re-
ports of having threatened to hurt someone in the
past year ( Table 4), the results are 17.1% for SAQ
and 26.3 % for audio-CASI (versus 17.1% and
26.1%, if the value 999 were treated as missing). In
manual editing of paper SAQs for data entry, all val-
ues of 400 or more for these variables were treated
as invalid and coded as “missing data.” Thus com-
parison of paper SAQ estimates to audio-CASI esti-
mates in which 999 codes are treated as missing
values—as was done in Tables 2 through 5—is ap-
propriate. If the additional values 400 to 998 were
treated as missing values for the audio-CASI mea-
surements, the audio-CASI estimates would not
change by more than 0.1%.

27. As noted in Table 2, it is possible that the prostitute
was male. It should also be noted that a suggestive
mode effect (P , 0.15) was found in Table 2 for
respondents who reported that they had been paid
to have sex.

28. It should also be noted that the only internally consistent
reports of injection drug use in the past year were ob-
tained from nine males in the audio-CASI mode. One
male in the paper SAQ mode gave an inconsistent re-
port of injection drug use. Respondents in the paper
SAQ condition were asked a series of questions on
injecting drugs. First, they were asked if they had ever
taken street drugs by using a needle. Next, they were
asked how frequently they had injected drugs during the
past year, whether they had ever shared a needle, and
how often they had sterilized previously used needles. In
the audio-CASI condition, respondents who reported
they had never injected drugs were skipped out of the
remaining questions. However, one respondent com-
pleting the paper questionnaire first reported never in-
jecting drugs but later reported doing so “a few times”
during the past year.

29. The series of questions on commingling of sex and
alcohol or drug use was preceded by a gate question
asking “Have you ever had sexual intercourse, includ-
ing vaginal, oral, or anal intercourse, with a female?”
Respondents who answered “no” to that question
were skipped past the series of questions on drug and
alcohol use during sex. Analyses comparing respons-
es to this question with those to questions asked
separately about oral, vaginal, and anal sex suggest
that some respondents may have interpreted the gate
question as asking about the co-occurrence of all
three types of sexual behavior. Thus, only 60.6% of
paper SAQ and 54.0% of audio-CASI respondents
replied “yes” to this question. In comparison, in re-
sponse to four questions asking separately about
vaginal sex, insertive and receptive oral sex, and anal
sex with females, 68.1% of paper SAQ and 63.9% of
audio-CASI respondents indicated that they had en-
gaged in one (or more) types of sex.

30. This finding is not likely to reflect the carrying of
guns for hunting: 13.4% of males living in urban
areas reported that they had carried a gun during
the prior 30 days compared with 11.8% of males
living in rural areas.

31. Exploratory analyses were conducted with weights
that had been normalized so that the weighted N
equaled the sample N. The effect of the complex
sample design was not taken into account in these
initial exploratory analyses that fit a series of hierar-
chical log-linear models. Subsequently, odds ratios
were recalculated for results that evidenced sub-
stantial disparities across schooling levels in the es-
timated effect of interview mode on survey response.
These recalculated odds ratios and associated P
values ( Table 5) used algorithms that took account
of the complex sample design.

32. More precisely, the four categories were Hispanics,
non-Hispanic whites, non-Hispanic blacks, and other.

33. There was also a less substantial difference in the
effect of mode on reporting that someone had pulled
a gun on the respondent in the past year. For re-
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spondents who were at grade level, there was an
insignificant mode effect (crude OR 5 1.06; 17.5% in
paper SAQ versus 18.4% in audio-CASI), whereas a
significant (P , 0.05) mode effect in the same direc-
tion was found for respondents who were not at
grade level (crude OR 5 2.22; 15.3% in paper SAQ
versus 28.5% in audio-CASI).

34. The National Opinion Research Center (NORC) Gen-
eral Social Survey asked the following question of
national samples drawn annually between 1988 and
1994: “What about sexual relations between two
adults of the same sex. Do you think it is always
wrong, almost always wrong, wrong only some-
times, or not wrong at all?” Among males aged 18
and older (N 5 2877), 86% of those who had not
completed high school responded “always wrong”
compared with 83% of those who left school after
12th grade, 72% of those who had completed 13 to
15 years of school, and 57% of those who had com-
pleted 16 or more years of education. (Estimated
percentages are weighted to account for varying
probabilities of selection into the sample.) Data were
extracted and tabulated from the NORC cumulative
data file [J. A. Davis and T. W. Smith, General Social
Surveys, 1972–1994 (machine-readable data file)
(NORC, Chicago, IL, 1972–1994)].

35. S. M. Rogers and C. F. Turner, J. Sex Res. 28, 491
(1991); M. Witt, J. Pantula, R. Folsom, B. Cox, in

(7 ), pp. 85–108.
36. In particular, we note that the question on injection

drug use was worded: “Have you ever taken street
drugs, like heroin or cocaine, using a needle? This
includes ‘shooting up’ and ‘skin popping’” (emphasis
in original). It is possible that in formulating a response,
audio-CASI respondents may have focused on the
initial clause “ever taken street drugs, like heroin or
cocaine” in the audio format of this question, whereas
respondents in the paper SAQ condition may have
been more likely to notice the subsequent “using a
needle” clause and the explanatory phrases “shooting
up” and “skin popping” when reading the paper ver-
sion of this question.

37. These estimates are based on weighted tabulations
from the public use data set for the 1995 National
Household Survey on Drug Abuse (NHSDA). The
NHSDA is sponsored by the Substance Abuse and
Mental Health Services Administration of the Depart-
ment of Health and Human Services. In 1995, the
NHSDA surveyed a population sample of more than
17,000 household residents in the United States.
Questions on illicit drug use were administered with
paper SAQs. Our tabulations are based on the sam-
ple of 1624 males ages 15 to 19 who were included
in the NHSDA survey.

38. See, for example, N. Bradburn, S. Sudman, and As-
sociates, Improving Interview Method and Question-

naire Design (Bass, San Francisco, 1979); J. J. Wa-
terton and J. C. Duffy, Int. Stat. Rev. 52, 173 (1984).

39. We would also note that a parallel study of the effect
of audio-CASI on abortion reporting found that with
this technology the known underreporting of this
procedure decreased. In that instance, there was an
external standard (reports by abortion providers) to
provide assurance that increased reporting was
more accurate reporting [H. G. Miller, S. M. Rogers,
J. Gribble, C. F. Turner, in The Science of Self Report
(provisional title), A. Stone, Ed. (Lawrence Erlbaum
Associates, Mahwah, NJ, in press)].

40. R. Tourangeau and T. Smith, Public Opin. Q. 60, 275
(1995); C. F. Turner, H. G. Miller, T. K. Smith, P. C.
Cooley, S. M. Rogers, in Survey and Statistical Com-
puting 1996, R. Banks, J. Fairgrieve, L. Gerrard, Eds.
(Association for Survey Computing, Chesham,
Bucks, UK, 1996).
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Measuring sexual behaviour: methodological
challenges in survey research
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Introduction
The study of sexual behaviour lies at the heart
of understanding the transmission dynamics of
sexually transmitted infections (STIs). Aca-
demic investigation into sexual behaviour dates
back to the 18th century and, over time, has
employed a variety of approaches including the
medical and psychiatric investigation of sexual
disorders, anthropological investigations, and
survey research based largely on volunteer
samples. More recent studies, driven largely by
the public health response to HIV/AIDS, have
focused on large scale probability sample
survey research.1–5 Key areas of inquiry have
shifted towards describing population patterns
of risk behaviours for STI/HIV transmission,
understanding how epidemics of STIs are
generated, and informing disease control
strategies.

Sexual behaviour is a largely private activity,
subject to varying degrees of social, cultural,
religious, moral and legal norms and con-
straints. A key challenge for all sex survey
research is to generate unbiased and precise
measures of individual and population behav-
iour patterns. Methods are needed to minimise
measurement error which may be introduced
by participation bias, recall and comprehension
problems, and respondents’ willingness to
report sensitive and sometimes socially cen-
sured attitudes or behaviours.6 7 This paper
briefly considers the role of diVerent types of
study in understanding STI epidemiology. It
then focuses on potential sources of measure-
ment error in survey research and strategies for
assessing and limiting them.

Types of study
The type of study chosen will depend on the
purpose of the investigation. However, studies
generally fall into four main groups: general
population surveys, studies on population sub-
groups, partner and network studies, ethno-
graphic and qualitative studies.

GENERAL POPULATION PROBABILITY SAMPLE

SURVEYS

Cross sectional population surveys aim to
describe the overall distribution of behaviours
in populations. By using probability sampling
techniques and maximising response rates,
large scale behavioural surveys can provide
robust estimates of the prevalence of behav-
iours and their determinants in the popula-
tion. However, they are frequently not large
enough to determine the prevalence of behav-
iours among small population subgroups (for
example, homosexual men) or among indi-
viduals with relatively rare experiences (for

example, injecting drug use) which may be
particularly important in transmission of
infection. Since cross sectional surveys provide
a snapshot in time, multiple surveys are
required to measure and monitor behaviour
change over time. Data from Switzerland8 and
Sweden9 have shown temporal changes in
partner change and condom use over time. In
Britain, although two successive national
surveys of sexual attitudes and lifestyles
(NATSAL)3 10 have been carried out a decade
apart, there are few robust data for the
interim period. In order to supplement data
from intermittently commissioned large scale
sex surveys, sexual behaviour questions (as
key indictors or modules) may be added
to probability sample general social
surveys.11 12

SURVEYS ON SMALL SUBGROUPS AT HIGH RISK

Sexual behaviour studies often focus on epide-
miologically important core groups that main-
tain STI transmission in the population such as
commercial sex workers, homosexual men,
injecting drug users, and STD clinic attenders.
With very rare exceptions,13 diYculties in
accessing these groups make probability sam-
pling costly and challenging, and more cost
eVective sampling strategies are required,
including advertising, snowballing, recruiting
from STD clinics, social and commercial
venues. However, findings from these studies
may not be representative of the wider target
population. Thus, homosexual men who at-
tend STD clinics have higher risk behaviours
than those who do not14 and STD clinic
surveys will therefore tend to overestimate the
prevalence of these behaviours.

Prospective monitoring of behaviours in
high risk groups may be achieved through
cohort investigations or serial surveying. Prob-
ability samples from the general population
can also be followed up to provide repeated
behavioural measurements over time.15 Cohort
studies enable estimation of disease incidence
and monitoring of behavioural risk over
time.15–19 In these instances, attributing life-
style changes to behavioural interventions can
be diYcult, since significant age confounding
(associated with decreasing sexual activity)
may occur. Attrition rates can also be
problematic in cohort studies, if those with
high risk behaviours are more likely to drop
out, leaving more compliant individuals.
Behavioural surveillance, involving serial cross
sectional surveys of a target group using the
same sampling strategy over time, provides an
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alternative mechanism for prospective behav-
ioural monitoring.12 In London, annual sur-
veys of homosexual men in social venues, STD
clinics,14 20 and Gay Pride events21 use a stable
set of behavioural indicators—for example,
unprotected anal intercourse in the past 3
months, which are then monitored repeatedly.
Both have demonstrated increasing risk behav-
iour among homosexual men and have pro-
vided useful behavioural trend data to inform
public health interventions.

PARTNER AND NETWORK STUDIES

Partner studies are concerned with studying
transmission probabilities for STIs and their
association with specific sexual behaviours. In
the 1980s, a series of partner studies examined
the transmission probability of heterosexual
transmission of HIV.22 23 These relied on
detailed behavioural data to exclude other
sources of exposure than the index case, and to
identify risk factors for transmission. These
studies established the role of unprotected
vaginal intercourse in heterosexual transmis-
sion; the protective role of condoms; the
increased risk of unprotected anal intercourse;
and the poor association between the number
of acts of intercourse and the probability of
transmission. Other studies have utilised part-
ner notification data to estimate transmission
probabilities for STIs24 and to determine the
role of sexual networks in maintaining en-
demic STI transmission.24–26 These studies
have highlighted the importance of “core
groups”27 and of particular individuals within
networks, in maintaining chains of trans-
mission. Such studies are however highly
intensive, with many practical diYculties.
Nevertheless, epidemiological research on STI
transmission is increasingly focusing on the
importance of understanding mixing matrices,
particularly in “core” populations. More
detailed considerations of these important
developments are beyond the scope of this
paper.

ETHNOGRAPHIC AND QUALITATIVE STUDIES

Ethnographic and qualitative studies on sexual
behaviour have made significant contributions
to our understanding of STI transmission
dynamics.28 Studies exploring the social con-
text of sexual behaviour—for example, the
importance of San Francisco “bath houses”29

where homosexual men had large numbers of
anonymous sexual contacts, were key to
understanding the early evolution of the AIDS
epidemic.30 Qualitative research has enabled
the exploration of concepts within communi-
ties31 32 and revealed behaviours or cultural
factors which are relevant for developing
prevention strategies. For example, under-
standing the relevance of and preference for
“dry sex” in diVerent African communities has
been an important consideration in developing
vaginal microbicides.33 34 Qualitative research
has also been used to inform the design and
development of quantitative research instru-
ments and methods. Cognitive and in-depth
interviewing have been used to inform the use
of appropriate language in surveys and to

identify factors which influence willingness to
report such as privacy, sex of interviewers, and
use of computer assisted self completion inter-
views.29 32 35

Sources of measurement error in sexual
behaviour survey research
All epidemiological research aims to achieve
accuracy in estimation. This requires minimis-
ing measurement error, which may occur at
any stage of the survey from sample selection,
to questionnaire content, design, and adminis-
tration. Potential sources are discussed in detail
below.

SAMPLING PROCEDURES

Many early sexual behaviour studies, including
those of Kinsey,36 37 relied on volunteer samples
with little attempt to achieve representativeness
of the demographic and behavioural character-
istics of the target population. A number of
studies have since shown that volunteers tend
to be more sexually experienced, sensation
seeking, and unconventional, and to have more
relaxed sexual attitudes and behaviours than
those randomly recruited from the general
population.38–40

Random probability sampling methods can
reduce volunteer bias by yielding unbiased
samples of the target population. Commonly
used sampling frames for general population
surveys include electoral registers, postcode
files, and telephone numbers; however, all may
systematically underrepresent certain groups
whose behaviours may diVer from the general
population. In many countries, no sampling
frames of households, addresses, or individuals
exist. A common strategy in these circum-
stances is to use a multistage clustered
sampling technique in which census enumera-
tion areas are first selected, all contained
households listed, and then sampled. Homeless
and prison populations are missed in most
population samples, yet they have high preva-
lence of epidemiologically important behav-
iours such as injecting drug use or commercial
sex.41 Similarly, telephone samples often under-
represent young people and poorer popula-
tions.42

RESPONDENT VARIABLES

Survey non-response and representativeness
Achieving good response rates in sex survey
research is essential to improve the representa-
tiveness of the survey and reduce participation
bias (see below). Obtaining a representative
sample increases our ability to make robust
inferences about the source population—that
is, to generalise survey findings. Generally,
between 25–35% of people refuse to engage in
telephone or face to face interviews designed
to investigate sexual attitudes and lifestyles,
and non-return rates of 40% in postal surveys
of this nature are common.38 However, others
have argued that non-response rates are no
greater for sex research than for other studies
of sensitive issues, which would suggest that
the sexual nature of the questionnaire does not
necessarily bias the responses.4 43 Survey non-
response may become more problematic if
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public interest in survey participation declines,
particularly in studies perceived to be intru-
sive, sensitive, or of no immediate relevance.
Reasons for non-participation vary but include
non-contact with selected addressees, refusals
in person or by proxy, respondent being ill or
unable to speak the appropriate language.
Methods that rely on high levels of literacy
may also exclude groups particularly
vulnerable to poor sexual health outcomes.
Refusal to participate may occur at any
stage of the interview but is most likely at the
point of initial contact or invitation.6 In the
National AIDS Behavioral Survey, over 80%
of refusals occurred before respondents heard
that the survey concerned AIDS related
issues.44

Participation bias
Participation bias describes error arising from
systematic diVerences in the characteristics
(for example, sexual behaviour) of those who
agree to participate in a study compared with
those who do not. Even in well designed stud-
ies, achieving response rates in excess of 80%
may be diYcult, although higher response
rates are often achieved in developing coun-
tries.2 Therefore participation bias has the
potential to introduce significant error in
measuring estimates of behavioural risk. Par-
ticipation bias has been documented in a vari-
ety of sexual behaviour studies, and is
associated with the respondents’ characteris-
tics (for example, sex, age, social class), beliefs,
and sexual behaviour.45 Clement46 argues that
the more intrusive a survey, the higher the
barrier to intimacy, and the more likely we are
to encounter participation bias that overesti-
mates variability and frequency of sexual
behaviour (since those with conservative or
normative lifestyles are less likely to partici-
pate). However, Biggar and Melbye47 found
little diVerence in the sexual behaviour of
those who responded early and late to a sexual
behaviour survey, and Laumann et al5 drew
similar conclusions.

Item response bias is another type of
participation bias in which respondents refus-
ing to answer a particular question(s) are sys-
tematically more or less likely to have
experience of the relevant behaviour. Copas et
al48 found older age, problems of comprehen-
sion, and ethnicity to be associated with
refusal to complete more detailed and sensitive
questions contained in a self completion
booklet in the British NATSAL survey, but
concluded that those who declined to answer
the more intimate questions were, if anything,
likely to be at lower HIV risk. Dunne et al 49

reached similar conclusions with a cohort
study of twins, but concluded that the eVect on
most measures was small. In both cases,
participation bias may have led to an overesti-
mation of HIV risk behaviours which counter-
acts the observed tendency for survey re-
spondents to minimise or underreport the
frequency and diversity of their sexual behav-
iour.39 42 50

Reporting and recall bias
Sexual behaviour is most commonly studied
using self reported recall of behaviours across
some retrospective time frame. Even among
respondents who attempt to “accurately”
report their past behaviours, problems with
recall can distort the reported incidence and
frequency of specific behaviours.6 42 51–53 Studies
have found that the reliability of self reported
sexual behaviour varies with a variety of factors
including age,54–56 ethnicity,57 the number of
sexual partners,42 and the time frame for
recall.45 Incidence reports (for example, first
sexual intercourse) are generally more reliably
reported than frequency reports (for example,
number of partners, frequency of sex). The
reliability of frequency reports decreases with
longer recall periods and more frequent behav-
iours (for example, vaginal sex).54 58–60 Other
reliability studies have found that recall of the
number of partners tended to be less variable
than the number of acts.61–63 In general, longer
recall intervals result in either underreporting
or inaccurate recall of sexual practices and
partners, because a more elaborate reconstruc-
tion of events rather than a simple scanning of
more recent events is required.64–66

Sex related bias in self reported behaviours
may also occur. In a closed population with a
balanced sex ratio, men and women should
report the same population mean number of
partners over a defined period. However, men
consistently report a higher mean number of
partners in nearly all surveys.67 Wadsworth et
al 68 explored this relation in data from
NATSAL and concluded that the discrepancy
could be reduced but not eliminated by
accounting for age mixing in partnership
formation, underrepresentation of prostitutes,
and modest assumptions about response bias
introduced by lower response rates among men
than women. Similarly, evidence from other
surveys indicates that men and women may
diVer in what they count as “sex,” with men
more likely to include non-penetrative sex than
women.62 69 However, it is likely that there
remains some social desirability bias in the
direction of overreporting by men and/or
underreporting by women.

Other examples of social desirability bias
include the general tendency for women to
underreport their premarital sexual experi-
ences.70 71 In the 1980s, Potterat72 and Stone-
burner et al73 showed that HIV positive military
personnel were initially more likely to report
sexual encounters with prostitutes to be the
source of infection than in later interviews with
civilian counsellors when they were more will-
ing to admit to homosexual exposure. Social
desirability bias may also be influenced by data
collection modes, with self completion mod-
ules typically eliciting higher rates of sensitive
behaviours than face to face interviews (see
below).

QUESTIONNAIRE DESIGN, CONTENT, AND

DELIVERY

The design, content, and mode of administra-
tion of the survey questionnaire, whether by
interviewer or self completed, may contribute
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to measurement error. Pen and paper methods
may exclude those with poor literacy, and long
questionnaires may lead to poor data quality
with missing data and inconsistent answers.
Detailed behavioural surveys may require
elaborate skip and filtering instructions, which
are diYcult to follow. Words that might be
considered oVensive and “big words” may lead
to significant item non-response and, as the
meanings and use of terms used in surveys vary
across sexes and cultures, they should never be
assumed. For example, Sanders and Reinisch69

found that 60% of a sample of college students
did not consider oral sex alone to be “having
sex.” Development work for NATSAL31 en-
countered diVerent assumptions about the
nature of a “sexual partner.” Some married
respondents felt the term was too casual to
refer to their married partner, while single
respondents thought it implied a steady
relationship rather than a casual encounter. A
sexual partner was carefully defined to all
respondents in NATSAL, as were all behav-
iours reported in the survey.

Although postal self completion surveys are
less expensive, and may reach respondents in
rural areas or who are hard to find at home,
most studies have found response rates to be
poorer on postal surveys than interviewer
administered surveys, despite reminders.42

While respondents have time to reflect on their
answers, there is no motivational eVect of the
interviewer. Additionally, there is little control
over how, in what order, or by whom the ques-
tionnaire is completed.

Face to face (and to some extent, telephone)
contact with respondents is often used in sex
survey research. Interviewers can explain the
rationale and format of a survey directly, and
they may have a motivating eVect on the
respondent, by providing full, clear definitions,
probing ambiguous responses, or querying
inconsistent answers.74 However, interviewers
can also introduce reporting bias, leading to
reduced disclosure of socially proscribed atti-
tudes or behaviours (even when done in coded
fashion). Research has shown that people tend
to report more sexual information to female
interviewers, and that in this regard, women
may be more influenced than men by inter-
viewer sex diVerences.52 67 Delamater51 found
that females were more likely to underreport
proscribed behaviours to male interviewers
than to female interviewers whereas Johnson
and Delamater75 found male interviewees with
good rapport with the interviewer also reported
more frequent sexual activity.

Assessing measurement error
RESPONSE RATES AND REPRESENTATIVES

Strategies for assessing the extent and magni-
tude of participation bias remain relatively
undeveloped. Checking the overall study re-
sponse rates provides some indication of the
representativeness and the likely magnitude of
participation bias in the survey. However,
formal assessment of sample representative-
ness usually involves comparing demographic
characteristics such as age, sex, socioeconomic
group, and geographic location with census

data or other large scale studies on less sensitive
topics.3 76 Data from probability sample surveys
consistently suggest that non-responders are
more likely to be male, older, urban residents,
with lower educational attainment than re-
sponders, with no consistent relation being
noted with marital status, occupational status,
and ethnicity.38 42 48 NATSAL obtained a 65%
response rate and the achieved sample was
broadly representative of the population of
Great Britain aged 16–59 years. In common
with other surveys, response rates were lower
among men than women, and those least likely
to respond were in the oldest age group.
Parameter estimates could have been aVected if
recruited males were younger (therefore re-
porting more sexual activity) and if non-
participation was related to sexual behaviours.

VALIDITY CHECKS

Validity describes the extent to which an
instrument measures what it purports to meas-
ure. It is extremely diYcult to determine the
absolute validity of self reported sexual
behaviours and therefore a number of indirect
measures (internal and external) are used
instead. External validation of reports may be
achieved by using independent data sources as
external references. For example, in NATSAL,
self reported abortion showed a good approxi-
mation to national statutory reports, although
there was some evidence of underreporting of
STD clinic attendance.3 Similarly, data from
studies among high risk population subgroups
may be triangulated for consistency with simi-
lar information on the overall spectrum of
behaviour from general population surveys.
Validation of survey results with those obtained
from in-depth interviewing has also been
used.77

Other methods of validation include inter-
viewing the respondents and their sexual part-
ners separately.36 These reports may vary with
the stability of the relationship, degree of
substance abuse, type of sexual behaviour
within the relationship, and time interval asked
about.6 Padian et al 78 found high levels of
agreement in couples with one HIV infected
partner on levels of frequency of sex, sex prac-
tices, and condom use. Others have found only
fair agreement in couples attending STD clin-
ics, which tends to decrease as recall periods
increase.79

Biological methods using incident STIs or
urinary testing for HIV, Chlamydia trachomatis,
and pregnancy are being increasingly used to
assess the validity of self reports. However fur-
ther evaluation of this strategy is needed.
Zenilman et al 80 in an STD clinic population,
found similar levels of incident STI in “always”
condom users to “never users” suggesting evi-
dence of reporting bias (assuming high con-
dom eVectiveness in preventing STIs).

INTERNAL CONSISTENCY

The internal consistency of questionnaire
responses, where responses to questions asked
in one part of an individual’s questionnaire are
checked for logical agreement with related
questions, may be used to assess the reliability
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and validity of self reports. NATSAL3 included
158 consistency checks, and around 80% of
respondents had no inconsistencies. Where
diVerences occurred in diVerent parts of the
interview, the most common inconsistencies
were greater reporting of multiple heterosexual
partners and of homosexual experiences in
questions completed in a self completion
booklet compared with those in face to face
interviews.

TEST-RETEST RELIABILITY

Readministration of the same items after a brief
time interval has been used to assess optimal
recall time frames or the stability of responses
(test re-test reliability)42 58 64 and to compare dif-
ferent techniques for enhancing memory. This
provides an index of the stability of people’s
estimates of their sexual behaviours over time.
A variety of studies have examined the reliabil-
ity of reports of a range of behaviours across
diVerent populations. Factors increasing reli-
ability include age (adolescents have higher
test-retest coeYcients than adults), rarity of
events, incidence reports compared with
frequency reports, and shorter period of
recall.42 45 58 64 In 1990, Catania argued that
existing test-retest data represented a “mixed
bag” and called for studies which examine reli-
ability for diVerent reporting periods across
specific sexual behaviours, in diVerent popula-
tion subgroups.

Reducing measurement error
IMPROVE SAMPLE DESIGN

In a probability sample survey, increasing the
size of the study can reduce sampling error and
increase study precision (thereby providing
more robust parameter estimates). However,
this must be balanced against increasing
research costs. Stratifying the sample, or
sorting the sampling frame before selection,
ensures that the sample proportion from any
particular stratum equals the population pro-
portion. Variable sampling fractions can also be
applied to increase the sample size of small
groups of particular interest—for example, to
achieve acceptable confidence intervals for
estimates based on diVerent ethnic or regional
groups, and to increase the precision of
estimates by oversampling more variable strata.
Weighting can be applied to correct for
diVerent selection probabilities resulting from
the use of variable sampling fractions or to
control for random variations in the sample
numbers across strata.

REDUCE PARTICIPATION BIAS

Any intervention that improves response rates
will reduce participation bias. Respondent call-
backs, re-invitations to participate, and postal
reminders have been used to obtain interviews
with the selected participant. Laumann et al5

used incremental payments to encourage
participation in those initially declining to par-
ticipate. Interviewer characteristics and train-
ing, and the perceived public health
importance of the survey topic may also influ-
ence response rates.81 Methods that make the
interview process less invasive or more private

(for example, use of computer assisted self
interviewing techniques) may reduce participa-
tion bias since embarrassment and worries
about confidentiality, often of primary concern
to participants, are reduced.

However, even if very high response rates
were achieved, estimates of rarer behaviours
remain sensitive to participation bias and there
are no simple techniques to reduce their eVect
in analysis. If the demographic diVerences
between the sample and the population are
known then statistical weighting techniques
can be used to adjust for diVerential non-
response. Typically, results are weighted to the
known demographic structure (age, marital
status, region, etc) of the target population to
provide population estimates. However, this
method assumes that the prevalence of behav-
iours is the same as in responders (at least
within demographic classes). It cannot over-
come participation bias that arises independ-
ently of demographic factors. Alternatively,
special studies with non-participants may be
undertaken to characterise the magnitude of,
and subsequently adjust for, participation
bias.38 48 A sensitivity analysis approach may
then be employed to calculate and present
parameter estimates, which take into account
diVerent assumptions of this (participation
bias) eVect.48

IMPROVE QUESTIONNAIRE DESIGN AND CONTENT

The terms used to describe or investigate
sexual behaviour may influence respondents’
willingness to participate in the study or to
provide accurate and reliable answers. Items
should be specific, clear, and use defined time
periods to inquire about sexual behaviour.
They should also avoid acquiescence bias
(implying a “mid point” or “norm”) and undue
embarrassment.82

Using appropriate and comprehensible lan-
guage and terminology is important. Binson
and Catania83 state that one approach to
establishing appropriate language is to ask
each respondent to select the sexual terminol-
ogy they would prefer the interviewer to
use.36 37 74 This technique has been shown to
elicit higher reporting of sensitive behav-
iours83; however, tailoring language to each
respondent is less feasible on a large scale, het-
erogeneous, general population sample. It also
places demands on the interviewer, and may
create problems in quantifying precise and
standardised behaviours. Spencer et al 31 also
found general population respondents felt
awkward about providing their own definitions
for sexual practices. While colloquial or street
language has been found suitable for specific
populations, such as bar attending homo-
sexual men, drug users, and prostitutes,
general population surveys have tended to-
wards the formal. NATSAL development
work found a strong preference for “formal
rather than street language”31 and ACSF used
“technical anatomical terms.”50

Finally, care in the ordering of questions is
also important. Spencer et al 31 found that both
interviewers and respondents preferred the
questionnaire to begin with neutral questions,
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leading in to more intimate and sensitive ones
once rapport had been developed. General
questions also provided a “contextual frame-
work” into which life events could be situated
to aid recall. However, beginning with first
sexual experiences may be particularly sensi-
tive if the age was perceived by the respondent
to be very early or late, or involved abuse. In
NATSAL3 and the American NHSLS,5 atti-
tude questions are asked towards the end of
the interview and after the sexual behaviour
questions to avoid possible reinforcement of
social norms in reporting on partners and
practices.

TELEPHONE INTERVIEWING

Telephone surveys have gained increasing
popularity over the past two decades and are a
mainstay of market oriented research. Tele-
phone interviews were used for the French
(ACSF),4 other national sex surveys and
others.62 84–86 Telephone interviewing allows for
an unclustered sample at a lower cost than
could be achieved face to face. It allows faster
data collection, greater control over and moni-
toring of the interview process. However,
telephone interviews need to be shorter,
require simple questions, and do not allow the
use of show cards or long lists. It may also be
more diYcult to guarantee privacy as other
household members may be listening in.
Nevertheless, in the French survey, Bajos and
Spira87 compared telephone interviewing and
face to face interviewing with pen and paper
self completion and found that questions were
“more easily answered” and answers were more
coherent in the telephone study. New systems
are available for both private call-in and
call-out telephone interviews. With a call-in
system, respondents telephone a live inter-
viewer; with call-out, live interviewers screen
households and recruit participants. Some of
the questionnaire is administered directly, with
respondents transferred to an automated sys-
tem for the sensitive sections.

SELF COMPLETION QUESTIONNAIRES

Self completion questionnaires reduce the
need for respondents to disclose sensitive
behaviours to the interviewer and may result in
more valid reports than interviews.6 Paper self
completions should be simple and short with
limited filtering and few open ended questions.
Combinations of pen and paper self comple-
tion and interviewer techniques have been used
in many of the large surveys and combine the
benefits of face to face interviewing with the
privacy of self completion for more sensitive
questions. Johnson et al3 reported increased
disclosure of censured behaviours (for exam-
ple, homosexual experience) in self completion
compared with face to face questioning. Davoli
et al 88 reported good correlation between self
completion and face to face interviews among
Italian adolescents for reported coital experi-
ence and age at first intercourse; however,
interviews underreported coitus and overre-
ported condom use when administered before
the questionnaire. Despite good reproduc-
ibility, social desirability bias had occurred.

COMPUTER ASSISTED INTERVIEWS

In the past decade there have been major
developments in the use of technologies for
undertaking computer assisted personal inter-
views (CAPI) and self completion interviews.
Face to face and telephone interviews are
undertaken with responses keyed directly into
computers by interviewers. Computer assisted
self interviews (CASI) are increasingly being
used where the respondents key their response
to questions on the screen directly into a laptop
computer. These methods are well suited to
complex questionnaires since skips and routing
can be automatically programmed without
respondents having to follow complex instruc-
tions on paper.

In audio-CASI, respondents listen to prere-
corded questions on headphones and key in
appropriate responses. All respondents can
hear the same standardised delivery of ques-
tions (with voice quality, not computer gener-
ated words). Audio-CASI helps overcome
literacy problems and can provide prerecorded
questionnaires in diVerent languages and can
also be used for telephone interviews. In com-
paring CAPI, CASI, and audio-CASI, Tou-
rangeau and Smith89 found audio-CASI elic-
ited highest mean number of reported partners
and highest reporting of anal sex. They found
that respondents felt a greater sense of privacy,
that CASI gave the study an air of “legitimate
and scientific value,” and that audio input
(whether on face to face or audio-CASI) facili-
tated comprehension. Des Jarlais et al 90 as-
sessed audio-CASI as a method of reducing
underreporting of HIV risk behaviour among
injecting drug users and noted significantly
increased reporting of HIV risk and sensitive
behaviours, such as borrowing or renting used
injecting equipment, in audio-CASI than in
face to face interviews.

Studies comparing CASI with identical
questions using pen and paper self completion
have demonstrated the potential of CASI to
improve the quality of data, and to increase
respondents’ willingness to report sensitive
behaviours.91 92 Turner et al 92 reported
significant audio-CASI eVects for the report-
ing of several sensitive behaviours. However,
their sample was restricted to adolescent
males, many from disadvantaged back-
grounds, and the study used audio-CASI to
get over potential literacy problems in this
group. Johnson et al,10 in a methodological
experiment in a British general population
sample, found no consistent evidence of
increased reporting of risk behaviour when
comparing CASI with pen and paper self
completion, although item response and data
consistency were improved using CASI.
Method eVects may be related to the degree of
perceived social censure of particular behav-
iours and these vary between cultures and
demographic groups.

SEXUAL DIARIES

Sexual diaries have been proposed as a means
of improving reliability of reported behaviours.
If kept regularly they can allow prospective
collection of data and minimise problems
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associated with long term recall.42 Verbal
diaries, regularly collected by an interviewer,
have also been used with poorly literate
respondents. This may be particularly useful
given that recall of sexual partners is more
likely to be cited as a diYculty by the most
sexually active respondents, and that infre-
quent practices are easier to remember than
frequent ones.93 In a study among commercial
sex workers, Ramjee et al 94 found a signifi-
cantly greater mean number of clients, con-
doms used, vaginal acts and anal acts reported
in diary format compared with recall question-
naire. While McLaws et al 93 found most
respondents preferred using the diary to the
recall questionnaire, their sample of homo-
sexual men, like Coxon’s,95 may have been
particularly well motivated. The burden of a
regular diary may be too time consuming a
task to expect of most respondents, and meas-
uring behaviours may in turn produce changes
in the behaviour being measured (monitoring
eVects). Consequently McLaws concluded
that data collected by recall were, in fact, more
consistently reliable than data collected by
diary.93

Conclusions
Reliable data on sexual behaviour remain diY-
cult to collect. Nevertheless, many of the
methodological challenges of sexual behaviour
research are common to other areas of self
reported behaviour including diet, smoking,
and alcohol consumption. Improvements in
social research methods provide a number of
strategies for reducing measurement error.
Computer assisted techniques, by improving
internal consistency and increasing privacy and
interviewee control, oVer exciting possibilities
for improving survey validity. So too does our
increasing ability to triangulate survey results
with focused qualitative investigations and a
variety of social research and surveillance data.
Increasingly available non-invasive diagnostic
techniques provide biological outcome meas-
ures, which in turn oVer new opportunities for
studying the relation between behaviours and
STI epidemiology.

Continued methodological research is
needed to better identify the sources and mag-
nitude of measurement error. Achieving high
response rates in population based studies
remains a challenge, despite technological
developments, increasing public discourse
about sex, and greater awareness of sexual
health matters. In many developed countries,
this is further compounded by a reduction in
the perceived threat posed by the HIV/AIDS
epidemic, undoubtedly a stimulant for much
progress over the past two decades. As a result,
waning public interest and changing political
prioritisation can only serve to increase these
diYculties. Spiralling research costs mean that
large scale studies of sexual behaviour are
becoming less attractive to policy makers. Cost
eVective and robust strategies for monitoring
sexual behaviour are required, and behavioural
surveillance programmes (ongoing population
based prospective monitoring of sexual behav-
iour) are urgently needed. A potential way to

develop this surveillance in the United King-
dom and elsewhere may involve adding a small
module of key sexual behaviour questions to
other routine surveys (for example, general
health surveys). Such surveillance pro-
grammes would not obviate the need for
targeted or in-depth studies of sexual behav-
iours but would, in concert, continue to
increase our understanding of disease epide-
miology and strategies to promote sexual
health.

1 Catania JA, Moskowitz JT, Ruiz M, et al.A review of national
AIDS-related behavioral surveys. AIDS 1996;10:S183–90.

2 Cleland J, Ferry B. Sexual behaviour and AIDS in the develop-
ing world. London: Taylor Francis, 1995.

3 Johnson AM, Wadsworth J, Wellings K, et al. Sexual attitudes
and lifestyles. Oxford: Blackwell Scientific Press, 1994.

4 ASCF principal investigators and their associates. Analysis
of sexual behaviour in France (ACSF). A comparison
between two modes of investigation: telephone survey and
face-to-face survey. AIDS 1992;6:315–23.

5 Laumann EO, Gagnon JH, Michael RT, et al. The social
organization of sexuality: sexual practices in the United States.
Chicago and London: University of Chicago Press, 1994.

6 Catania JA, Binson D, Van der Straten A, et al.
Methodological research on sexual behavior in the AIDS
era. Annual Review of Sex Research 1995;6:77–125.

7 McLaws M, Oldenburg B, Ross MW, et al. Sexual behaviour
in AIDS-related research: reliability and validity of recall
and diary measures. Journal of Sex Research 1990;27:265–
81.

8 Hausser D, Zimmerman E, Dubois-Arber F, et al.
Evaluation of the AIDS Prevention Strategy in Switzerland:
third assessment report, 1989–1990. Lausanne: Institut
Universitaire de Medicine Sociale et Preventive, 1991.

9 Herlitz CA, Steel JL. A decade of HIV/AIDS prevention in
Sweden: changes in attitudes associated with HIV and
sexual risk behaviour from 1987 to 1997. AIDS 2000;14:
881–90.

10 Johnson AM, Copas A, Field J, et al. Do computerised self-
completion interviews influence the reporting of sexual
behaviours? A methodological experiment. Proceedings of
the Thirteenth Meeting of the International Society for
Sexually Transmitted Diseases Research, Denver Colo-
rado, 11–14 July, 1999.

11 Smith TW. A methodological analysis of the sexual
behaviour questions on the general social surveys. Journal
of OYcial Statistics 1992;8:309–25.

12 World Health Organization and Joint United Nations
Programme on HIV/AIDS. Second generation surveillance for
HIV: the next decade. Geneva: WHO, 2000.

13 Schneider J, King J, Macnab GM, et al. Hepatitis-B surface
antigen and antibody in black and white patients with
venereal diseases. Br J Vener Dis 1977;53:372–4.

14 Nardone A, Dodds JP, Mercey DE, et al. Active surveillance
of sexual behaviour among homosexual men in
London. Communicable Disease and Public Health 1998;1:
197–201.

15 Choi K-H, Catania JA. Changes in multiple sexual partner-
ships, HIV testing and condom use among US heterosexu-
als 18 to 49 years of age, 1990 and 1992. Am J Public Health
1996;86:554–6.

16 Adib SM, Joseph JG, Ostrow DG, et al. Relapse in sexual
behavior among homosexual men: a 2-year follow-up from
the Chicago MACS/CCS. AIDS 1991;5:757–60.

17 Hutchinson GA, Simeon DT. HIV infection rates and asso-
ciated factors in high risk patients admitted to a psychiatric
hospital in Trinidad and Tobago. West Indian Med J 1999;
48:129–31.

18 Loveday C, Kaye S, Tenant-Flowers M, et al. Viral load
rebound and viral resistance are independent of each other
in a cohort of patients with HIV disease on open
zidovudine therapy. Lancet 1995;345:820–4.

19 Ng’weshemi JZL, Ties Boerma J, Pool R, et al. Changes in
male sexual behaviour in response to AIDS epidemic: evi-
dence from a cohort study in urban Tanzania. AIDS 1996;
10:1415–20.

20 Dodds JP, Nardone A, Mercey DE, et al. Increase in high
risk sexual behaviour among homosexual men, London
1996–8: cross sectional, questionnaire study. BMJ 2000;
320:1510–1.

21 Weatherburn P, Stephens M, Reid D, et al. Vital statistics.
Findings from the national gay men’s sex survey 1999.
London: Sigma Research , 2000, chaps 1–70.

22 Carael M, Van De Perre PH, Lepage PH, et al. Human
immunodeficiency virus transmission among heterosexual
couples in central Africa. AIDS 1988;2:201–5.

23 De Vincenzi I, for the European Study Group on
Heterosexual Transmission of HIV. A longitudinal study of
human immunodeficiency virus transmission by hetero-
sexual partners. N Engl J Med 1994;331:341–6.

24 Ghani A, Ison CA, Ward H, et al.Sexual partner networks in
the transmission of sexually transmitted diseases. An analy-
sis of gonorrhoea cases in SheYeld, UK. Sex Transm Dis
1996;23:498–503.

90 Fenton, Johnson, McManus, et al

www.sextransinf.com

http://sti.bmj.com


25 Day S, Ward H, Ghani A, et al.Sexual histories, partnerships
and networks associated with the transmission of gonor-
rhoea. Int J STD AIDS 1998;9:666–71.

26 Ghani A, Swinton J, Garnett GP. The role of sexual
partnership networks in the epidemiology of gonorrhoea.
Sex Transm Dis 1997;24:1–12.

27 Rothenberg RR, Potterat JJ, Woodhouse DE. Personal risk
taking and the spread of disease: beyond core groups. J
Infect Dis 1996;174:S144–9.

28 Power R. The role of qualitative research in HIV/AIDS [edi-
torial]. AIDS 1998;12:687–95.

29 McKusick L, Horstman W, Coates TJ. AIDS and sexual
behavior reported by gay men in San Francisco. Am J Pub-
lic Health 1985;75:493–6.

30 Parker RG, Carballo M. Qualitative research on homosexual
and bisexual behavior relevant to HIV/AIDS. J Sex Res
1990;27:497–525.

31 Spencer L, Faulkner A, Keegan J. Talking about sex. London:
SCPR, 1988.

32 Elam G, Fenton K, Johnson A, et al. Exploring ethnicity and
sexual health. London: Social and Community Planning
Research, 1999:1–116.

33 Civic D, Wilson D. Dry sex in Zimbabwe and implications
for condom use. Soc Sci Med 1996;42:91–8.

34 Pool R, Whitworth JA, Green G, et al.An acceptability study
of female-controlled methods of protection against HIV
and STDs in south-western Uganda. Int J STD AIDS
2000;11:162–7.

35 Mitchell K, Wellings K, Elam G. NSSAL II survey design
and implementation report of the qualitative stage. Report
to Medical Research Council. London: MRC, June, 1998:
1–40.

36 Ostrow DG, Vanable PA, McKirnan DJ, et al. Hepatitis and
HIV risk among drug-using men who have sex with men:
demonstration of Hart’s law of inverse access and applica-
tion to HIV. J Gay Lesbian Med Assoc 2000;3/4:136.

37 Seal DW, Kelly JA, Bloom FR, et al. HIV prevention with
young men who have sex with men: what young men them-
selves say is needed. Aids Care Psychol Socio Med Asp AIDS
HIV 2000;12/1:26.

38 Dunne MP, Martin NG, Bailey JM, et al. Participation bias
in a sexuality survey: psychological and behavioural
characteristics of responders and non-responders. Int J
Epidem 1997;26:844–54.

39 Strassberg D, Lowe K. Volunteer bias in sexuality research.
Arch Sex Behav 1995;24:369–82.

40 Catania J, McDermott L, Pollack L. Questionnaire response
bias and face to face interiew sample bias in sexuality
research. J Sex Res 1986;22:52–72.

41 Bird AG, Gore SM, Burns SM, et al. Study of infection with
HIV and related risk factors in young oVenders’ institution.
BMJ 1993;307:228–31.

42 Catania JA, Gibson DR, Chitwood DD, et al. Methodologi-
cal problems in AIDS behavioral research: influences on
measurement error and participation bias in studies of
sexual behavior. Psychol Bull 1990;108:339–62.

43 Biggar RJ, Brinton LA, Rosenthal MD. Trends in the
number of sexual partners among American women. J
Acquir Immune Defic Syndr 1989;2:497–502.

44 Catania JA, Coates TJ, Stall R, et al. Prevalence of
AIDS-related risk factors and condom use in the United
States. Science 1992;258:1101–6.

45 Catania JA, Gibson DR, Marin B, et al. Response bias in
assessing sexual behaviors relevant to HIV transmission.
Evaluation and Program Planning 1990;13:19–29.

46 Clement U. Surveys of heterosexual behaviour. Annual
Review of Sex Research 1990;1:45–74.

47 Biggar RJ, Melbye M. Responses to anonymous question-
naires concerning sexual behavior: A method to examine
potential biases. Am J Public Health 1992;82:1–7.

48 Copas A, Johnson AM, Wadsworth J. Assessing participa-
tion bias in a sexual behaviour survey: implications for
measuring HIV risk. AIDS 1997;11:783–90.

49 Dunne MP, Martin NG, Bailey JM, et al. Participation bias
in a sexuality survey: Psychological and behavioural
characteristics of responders and non-responders. Int J
Epidem 1997;26:844–53.

50 Horner RD, Oddone EZ, Matchar DB. Theories explaining
racial diVerences in the utilization of diagnostic and thera-
peutic procedures for cerebrovascular disease. Millbank Q
1995;73:443–62.

51 James NJ, Bignell CJ, Gillies PA. The reliability of self
reported sexual behaviour. AIDS 1991;5:333–6.

52 Delamater J. Methodological issues in the study of
pre-marital sexuality. Sociol Methods Res 1974;3:30–61.

53 Anderson B, BroYtt B. Is there a reliable and valid
self-report measure of sexual behaviour? Arch Sex Behav
1988;17:509–25.

54 McFarlane M, St Lawrence JS. Adolescents’ recall of sexual
behaviour: consistency of self-report and eVect of
variations in recall duration. J Adolesc Health 1999;25:
199–206.

55 Clark LR, Brasseux C, Richmond D, et al. Are adolescents
accurate in self-report of frequencies of sexually transmit-
ted diseases and pregnancies? J Adolesc Health 1997;21:91–
6.

56 Capaldi D. The reliability of retrospective report for timin-
ing first sexual intercourse for adolescent males. J Adolesc
Health 1999;11:375–87.

57 Rogers J. The rescission of behaviours: inconsistent
responses in adolescent sexuality data. Soc Sci Res 1982;11:
280–96.

58 Saltzman SP, Stoddard AM, McCusker J, et al. Reliability
of self-reported sexual behavior risk factors for HIV
infection in homosexual men. Public Health Rep 1987;102:
692–7.

59 Bellak AS, Herson M. Self-report inventories in behavioural
assessment. In: Cone JD, Hakins RP, eds. Behavioral
assessment: new directions in clinical psychology. New York:
Brunner Mazel, 1977.

60 Reading A. A comparison of the accuracy and reactivity of
methods for monitoring male sexual behaviour. J Sex Res
1983;36:11–23.

61 Becker S, Begum S. Reliability study of reporting of days
since last sexual intercourse in Matlab, Bangladesh. J Bio-
soc Sci 1994;26:291–9.

62 Jeannin A, Konings E, Dubois-Arber F, et al. Validity and
reliability in reporting sexual partners and condom use in
a swiss population survey. Eur J Epidemiol 1998;14:
139–46.

63 Van Duynhoven YTHP, Nagelkerke NJD, Van De Laar
MJW. Reliability of self-reported sexual histories: test-retest
and interpartner comparison in a sexually transmitted dis-
eases clinic. Sex Transm Dis 1999;26:33–42.

64 Blake SM, Sharp SS, Temoshok L, et al. Methodological
considerations in developing measures of HIV risk-relevant
behaviours and attitudes; an empirical illustration. Psychol-
ogy and Health 1992;6:265–80.

65 Coates RA, Soskolne CL, Calzavara L, et al. The reliability
of sexual histories in AIDS-related research: evaluation of
an interview-administered questionnaire. Can J Public
Health 1986;77:343–8.

66 Kauth MR, St Lawrence JS, Kelly JA. Reliability of
retrospective assessments of sexual HIV risk behavior: a
comparison of biweekly, three-month, and twelve-month
self-reports. AIDS Educ Prev 1991;3:207–14.

67 Catania JA, Binson D, Canchola J, et al. EVects of
interviewer gender, interviewer choice, and item wording
on responses to questions concerning sexual behaviour.
Public Opin Q 1996;60:345–75.

68 Wadsworth J, Johnson AM, Wellings K, et al. What’s in a
mean?—an examination of the inconsistency between men
and women reporting sexual partnerships. J Roy Stat Soc
1996;159:111–23.

69 Sanders SA, Reinisch JM. Would you say you “had sex” if...?
JAMA 1999;281:275–7.

70 Abraham HD, Degli ES, Marino L. Seroprevalence of hepa-
titis C in a sample of middle class substance abusers. J
Addict Dis 2000;18:77–87.

71 Appleby J. Poor control of AIDS spending. BMJ 1990;301:
509.

72 Potterat JJ, Phillips L, Muth JB. Lying to military physicians
about risk factors for HIV infections. JAMA 1987;257:
1727.

73 Stoneburner RL, Chiasson MA, Solomon K, et al. Risk fac-
tors in military recruits positive for HIV antibody. N Engl J
Med 1986;315:1355.

74 Gribble JN, Miller HG, Rogers SM, et al. Interview mode
and measurement of sexual behaviors: methodological
issues. J Sex Res 1999;36:16–24.

75 Johnson W, Delamater J. Response eVects in sex surveys.
Public Opin Q 1976;40:165–81.

76 Michael R, Ganon J, Laumann E, et al. Sex in America: a
definitive survey. Boston: Little, Brown, 1994.

77 Konings E, Bantebya G, Carael M, et al. Validating popula-
tion surveys for the measurement of HIV/STD prevention
indicators. AIDS 1995;9:375–82.

78 Padian NS, Shiboski SC, Glass SO, et al. Heterosexual
transmission of human immunodeficiency virus (HIV) in
Northern California: results from a ten year study. Am J
Epidemiol 1997;146:350–7.

79 Ellish NJ, Weisman CS, Celentano D, et al. Reliability of
partner reports of sexual history in a heterosexual popula-
tion at a sexually transmitted diseases clinic. Sex Transm Dis
1996;23:446–52.

80 Zenilman JM, Weisman CS, Rompalo AM, et al. Condom
use to prevent incident STDS: the validity of self-reported
condom use. Sex Transm Dis 1995;22:15–21.

81 Herlitz CA, Steel JL. A decade of HIV/AIDS prevention in
Sweden: changes in attitudes associated with HIV and
sexual risk behaviour from 1987 to 1997. AIDS 2000;14:
881–90.

82 Martin J, Ashworth K, Heath A. “Question wording eVects
on the British General Election Studies” Joint Centre for
Survey Methods and Joint Unit for the Study of Social
Trends, Occasional Paper, Number 1. 1991.

83 Binson D, Catania JA. Respondents understanding of the
words used in sexual behavior questions. Public Opin Q
1998;62:190–208.

84 Bray F, Chapman S. Community knowledge, attitudes and
media recall about AIDS, Sydney 1988 and 1989. Aust J
Public Health 1991;15:107–13.

85 Paul C, Dickson N, Davis PB, et al. Heterosexual behaviour
and HIV risk in New Zealand: data from a national survey.
Aust J Public Health 1995;19:13–8.

86 Davis PB, Yee RL, Chetwynd J, et al. The New Zealand
partner relations survey: methodological results of a
national telephone survey. AIDS 1993;7:1509–16.

87 Bajos N, Spira A. Analysis of sexual behaviour in France
(ACSF). A comparison between two modes of
investigation: telephone survey and face-to-face survey.
AIDS 1992;6:315–23.

Measuring sexual behaviour 91

www.sextransinf.com

http://sti.bmj.com


88 Davoli M, Perucci CA, Sangalli M, et al. Reliability of sexual
behavior data among high school students in Rome. Epide-
miology 1992;3:531–5.

89 Tourangeau R, Smith TW. Asking sensitive questions. The
impact of data collection mode, question format, and ques-
tion context. Public Opin Q 1996;60:275–304.

90 Des Jarlais DC, Paone D, Milliken J, et al. Audio-computer
interviewing to measure risk behaviour for HIV among
injecting drug users: a quasi-randomised trial. Lancet
1999;353:1657–61.

91 Weeks MF. Computer assisted survey information
collection: a review of CASIC methods and their
implications for survey operations. Journal of OYcial Statis-
tics 1992;8:445–65.

92 Turner CF, Ku L, Rogers SM, et al. Adolescent sexual
behaviour, drug use and violence: increased reporting with
computer survey technology. Science 1998;280:867–73.

93 McLaws M, Oldenburg B, Ross MW, et al. Sexual behaviour
in AIDS-related research: reliability and validity of recall
and diary measures. J Sex Res 1990;27:265–81.

94 Ramjee G, Weber AE, Morar NS. Recording sexual
behaviour: comparison of recall questionnaires with a coital
diary. Sex Transm Dis 1999;26:374–80.

95 Coxon APM. Parallel acocunts? Discrepancies between
self-report (diary) and recall (questionnaire) measures
of the same sexual behaviour. AIDS Care 1999;11:
221–34.

www.sextransinf.com

You can access the FULL TEXT of articles cited in Sexually Transmitted Infections online if the citation is to one of the

more than 200 journals hosted by HighWire (http://highwire.stanford.edu) without a subscription to that journal.

There are also direct links from references to the Medline abstract for other titles.

Toll free links

Reference linking to full text

of more than 200 journals

92 Fenton, Johnson, McManus, et al

www.sextransinf.com

http://sti.bmj.com



