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Objective: To determine the feasibility of using audio computer-assisted self-
interviewing (ACASI) for data collection in developing countries, and to compare
responses to questions eliciting sensitive information about sexual behavior using
ACASI versus computer-assisted personal interviewing (CAPI) in five developing
countries.

Design: A feasibility study determined whether ACASI could be used in populations in
developing countries. A follow-up, randomized crossover study compared responses to
questions eliciting sensitive information about sexual behavior using ACASI versus
CAPI.

Methods: The NIMH Collaborative HIV/STD Prevention Trial conducted a feasibility
study of ACASI in convenience samples in China, India, Peru, and Russia, then a
randomized crossover ACASI versus CAPI study among volunteers in these countries
plus Zimbabwe.

Results: Approximately equal numbers of men and women completed the feasibility
study; the results suggested a high comfort level among participants. Married respon-
dents in China and India appeared to give unreliable responses on sexual activity. In the
crossover study, the pattern of responses to sensitive questions showed few differences.
In China, higher rates of sexual risk were reported on CAPI. In Peru and Russia,
differences by mode were found in the number of partners in the past year.

Conclusion: Despite variable computer experience and literacy, feasibility study
participants reported ease in completing ACASI, and preferred a computer to an
interviewer for answering sensitive questions, or had no preference. In the crossover
study, most participants gave similar responses on both modes of survey administration.
ACASI appears to be feasible in these settings, although low literacy may pose problems
if participants cannot clarify questions. � 2007 Lippincott Williams & Wilkins
AIDS 2007, 21 (suppl 2):S49–S58
Keywords: developing nations, knowledge/attitude/practice studies,
sexual behavior, survey methods
Introduction

The evaluation of HIV prevention programmes depends
on the collection of reliable and valid reports of personal
risk behaviors [1], particularly in heterosexual epidemics,
in which unprotected sexual intercourse is the principal
mode of transmission. Although it is critical that valid
data be obtained to determine intervention programme
effectiveness, it is also apparent that inaccurate reports of
sexual behaviors occur in survey-based evaluations [2].
Survey researchers have responded to this problem by
developing approaches to elicit accurate responses about
highly stigmatized or sensitive behaviors (e.g. adolescent
sexual activity, condom use, interpersonal sexual violence)
by changing how surveys are conducted [3] and altering the
ippincott Williams & Wilkins. Unauth
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mode of survey administration [4–7]. These approaches
include the development of computerized assessments,
notably computer-assisted personal interviewing (CAPI),
conducted either face-to-face or by telephone [8], and
audio computer-assisted self-interviewing (ACASI) [9,10].

A growing body of evidence indicates that increasing
privacy during an interview can improve the complete-
ness and accuracy of reporting of sensitive and illegal
behaviors in population-based surveys [4,11,12]. Initially,
the only way to afford privacy to interviewees was to use
self-administered questionnaires, in which the respondent
had only some degree of certainty that answers to sensitive
questions would not be seen directly by another person.
Unfortunately, subjects had to be able to read and navigate
orized reproduction of this article is prohibited.
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through questionnaires that often involved complex skip
patterns. The reading skills of people at risk of HIV are
often inadequate to complete self-administered forms,
especially in many developing countries, where literacy
may be an issue. Moreover, even people who can read
well may have difficulty following data collection forms
containing detailed questions and unfamiliar conventions
defining complicated skip patterns [13]. Also, self-
administered questionnaires are subject to respondent
rumination, missing data, and changed responses, and
bystander presence alone may influence responses [14].
Telephone surveys promised a high degree of anonymity
[15], but increasingly low response rates in the 1990s
rendered this approach infeasible for collecting survey
sample data on sexual practices. The low coverage of
telephones in many developing countries suggests that
this mode of data collection may not prove feasible for
widespread use as an evaluation approach.

In the late 1980s, computer-assisted interviewing was
promoted to enhance face-to-face data collection. In
CAPI, interviewers administer questionnaires using a
computerized layout of the questionnaire, in which the
questions and all possible responses are preprogrammed.
This type of system enhances the accuracy and timeliness
of data collection. It automatically executes skips and
branching through complex questionnaires, conducts
consistency and range checks, and produces a clean,
machine-readable data file that requires no data entry,
thereby reducing costs and maximizing reliability. This
mode of data collection minimizes field editing and
transmits accurate data quickly from the field.

The CAPI system is robust and can be used by interviewers
in a broad range of settings using light-weight laptops,
handheld computers, or even mobile telephones.
Interviewers and respondents report few, if any, problems
using this technology, and both parties frequently report a
preference for CAPI to self-administered questionnaires.
Because it is interviewer-administered, however, CAPI
does not provide privacy, and sensitive and illegal behaviors
may continue to be underreported by survey respondents
because social desirability and impression management
remain part of the interview process. In the 1990s, a new
technology incorporated sound recording with CAPI
technology, audio computer-assisted self-interviewing
(ACASI). ACASI has all the advantages of CAPI, but
instead of having an interviewer administer the interview,
the respondent listens to an audio track recorded for, and
linked to, each question. Respondents listen to the
questions using a headset and move through the survey
at their own pace. If illiterate, survey respondents can be
instructed to push buttons on the touch screen that are
color coded or have graphical representations of answer
categories to indicate their response to each question.

The majority of the published studies comparing ACASI
with other modes of data collection (including CAPI, self-
pyright © Lippincott Williams & Wilkins. Unauthor
administered questionnaire, interviewer-administered
questionnaire, or telephone interviews) have focused on
western countries [4,16,17]. Generally, higher rates of
sensitive behavior are found on ACASI compared with
interview [18–22] and self-administered questionnaire
[23,24].

Interest in the use of these interviewing techniques in
international settings has increased recently [25]. A studyof
664 Thai college students found that ACASI led to higher
reports of sexual activity compared with self-administered
questionnaires, but the sample size was too limited to detect
statistically significant differences [26]. A feasibility studyof
ACASI in Zimbabwe showed high acceptability, but the
study reported on few sensitive behaviors [27]. A study of
abortion in three groups of Mexican women showed the
highest rates of reported abortion among women
completing a randomized response approach, followed
by self-administered questionnaires, with less frequent
reports of abortion by women assigned to ACASI or
interviewer-administered questionnaires [28]. Mensch
et al. [29] examined self-reports of sexual activity from
4348 unmarried adolescent girls and boys in two
communities in Kenya who were assessed using three
interview modes: face-to-face interviewer-administered
interviews; questionnaire self-administration; and ACASI.
Results for girls were mixed and differed by community
and mode of administration. Results for boys were
somewhat more consistent, but had important, unexpected
findings. The authors concluded that empirical research in
developing countries to evaluate the interview mode is
essential [30]. Although several randomized studies have
evaluated whether sensitive behaviors are better elicited
using ACASI in developing country settings, findings to
date lack consistency and replication.

The NIMH Collaborative HIV/STD Prevention Trial
(hereafter, the Trial) sought to determine the effectiveness
of a community popular opinion leader approach to
stimulating HIV risk reduction behavior change in
developing countries. This study is a collaboration of
diverse research groups, working in dramatically different
cultural settings: food markets in southern China, urban
slums in India, barrios in Peruvian coastal cities, vocational
and trade school dormitories in Russia, and growth point
rural villages in Zimbabwe. Before beginning the
community-randomized, controlled trial of the com-
munity popular opinion leader approach, we first
conducted a series of studies to help plan the Trial,
including an ethnographic study, two small ACASI
feasibility studies, and a series of epidemiological studies.
The ACASI feasibility studies are the subject of this report.

Given the inconsistent findings in the literature on the
feasibility and validity of ACASI in the developing world,
we were interested in determining whether ACASI was
feasible in the Trial’s diverse settings, where computer use
has not been common until the past few years, and whether
ized reproduction of this article is prohibited.
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we would obtain higher reports of sensitive behaviors using
ACASI compared with interviewer-administered surveys,
as has been shown in western countries. Therefore, we first
conducted a feasibility study at four of the Trial sites to
determine whether ACASI technology could be used in
field conditions at these sites. The aims of this study were
to: (i) develop and test a process for translating and
programming the questionnaire to be administered by
ACASI; (ii) evaluate the cultural acceptability of ACASI
in collecting data on sensitive HIV risk behaviors; and
(iii) identify and resolve logistical and technical issues
associated with using computers in non-office settings.
Next, a randomized crossover study comparing CAPI and
ACASI was conducted at all five Trial sites to assess the
relative validity of data collected on sensitive topics using
these two different interview modes and to compare the
amount of time required for survey administration for the
two modes.
Methods

Audio computer-assisted self-interviewing
feasibility study
In each country, a convenience sample, balanced by sex, of
between 30 and 40 respondents was selected from areas
similar to those selected for the planned epidemiological
studies: markets in Fuzhou, China; slum communities in
Chennai, India; barrios in Lima and Chiclayo, Peru; and
vocational and trade school dormitories in St Petersburg,
Russia. Zimbabwe joined the Trial too late to be included
in the feasibility study. All participants gave informed
consent, were given a description of theACASI procedures
and trained to use the computer, and completed theACASI
in their language of choice. The ACASI included
approximately 80 questions dealing with demographics,
residential stability, health, HIV and other sexually
transmitted disease (STD) testing history, the use of
alcohol and illicit drugs, sexual history, condom use, and
other potentially sensitive topics. In addition, 11 feedback
questions were included to assess participants’ comfort
with the ACASI and preferences regarding interview
mode. Participants were given headphones with which to
listen to each question and the possible answers, and used
touch-screens for data input. After completing the ACASI,
selected participants were debriefed by a staff ethnographer
about their experiences while completing the interview.
Frequencies of responses to sensitive and non-sensitive
questions were examined for each country, with particular
attention to the feedback questions.

Crossover audio computer-assisted
self-interviewing versus computer-assisted
personal interviewing comparison study
A convenience sample of between 50 and 200 community
volunteers, with approximately equal numbers of men and
women, was recruited in each of the five countries from
opyright © Lippincott Williams & Wilkins. Unauth
areas similar to those selected for the epidemiological
studies and in the same age ranges: markets in Fuzhou,
China, ages 18–40 years; slums in Chennai, India, ages
18–40years; barrios in Lima and Trujillo, Peru, ages 18–30
years; dormitories in St Petersburg, Russia, ages 18–30
years; and the villages of Manhenga in Mashonaland
Central province and Nkayi in Matabeleland North prov-
ince in Zimbabwe, ages 16–30 years. Participants were
randomly assigned to complete an assessment interview via
CAPI or ACASI, after providing informed consent and
being trained to use the ACASI computer (for those
randomly assigned to the ACASI group). Two or 3 days
later, participants returned and completed the same inter-
view using the other interviewing method. The interview
included approximately 90 questions covering demo-
graphics, health, STD history, alcohol and drug use, sexual
activityandother sensitive topics.Manywerequestions that
had been used for the ACASI feasibility study, although no
respondent feedback questions were included.

Analyses were conducted separately for each country. Sex
and age distributions were first compared between the two
randomized groups, ACASI first, CAPI second (hereafter
ACASI first) and CAPI first, ACASI second (hereafter
CAPI first), to verify that imbalances did not occur by
chance alone. Participant responses to the following
11 potentially sensitive questions were compared between
the first and second interview:

‘Have you ever had a genital ulcer?’ yes/no

‘Have you ever had an abnormal urethral or vaginal
discharge?’ yes/no

‘Have you ever had any (other) sexually transmitted
diseases?’ yes/no

‘Have you ever been tested for HIV infection?’ yes/no

‘How often do you usually drink alcohol?’ (binary
variable created with 1, drink at least once a week; 0,
drink less than once a week/do not drink alcohol)

‘How often do you get drunk?’ (binary variable created
with 1, get drunk at least once a week; 0, get drunk less
than once a week/do not get drunk)

‘Have you ever exchanged money, goods, shelter, or
anything else for sex?’ yes/no

‘Have you tried to obtain condoms in the past 3 months?’
yes/no

‘In the past 3 months, have you used drugs to get high?’
yes/no

‘Do you personally know or have you known someone
with HIV or AIDS?’ yes/no
orized reproduction of this article is prohibited.
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‘How likely is it that you will become infected with
HIV?’ (binary variable created with 1, likely, somewhat
likely, very likely, I am already infected with HIV; 0,
unlikely, not likely at all, very unlikely, somewhat
unlikely).

Sex behavior questions were also compared between the
first and second interview, including ‘Have you ever had
sexual intercourse?’, ‘With how many different people
have you had sexual intercourse during the past year?’,
and ‘With how many different people have you had sexual
intercourse during the past 3 months? The number of
unprotected acts in the past 3 months was determined on
the basis of the reported frequency of sex in the past 3
months and the number of times a condom was used. For
participants who reported they had never had sex, the
number of partners and the number of unprotected acts
were coded as zero. The number of unprotected acts was
also coded as zero for participants who reported no
partners in the past 3 months.

For binary outcomes, the pattern of yes–no or 1–0
responses given by participants over time was examined
(same response on each interview, ‘no’/0 on the first
interview but ‘yes’/1 on the second, ‘yes’/1 on the first
interview but ‘no’/0 on the second). Statistical significance
for the null hypothesis of no difference in responses
between the ACASI and CAPI methods was determined
by Prescott’s test [31,32]. For continuous variables (e.g.
unprotected acts, number of partners), the difference
between the first and second interview period responses
(ACASI minus CAPI or CAPI minus ACASI) was
calculated for each individual. These period differences
were then compared for the two groups (ACASI first versus
CAPI first), with statistical significance for a difference in
responses between the two groups determined by the
Wilcoxon rank sum test [31,32]. Exact tests to determine
statistical significance were used for all countries except
China, where the normal approximation was used because
of the larger sample size.
pyright © Lippincott Williams & Wilkins. Unauthor

Table 1. Audio computer-assisted self-interviewing feasibility study: resp

China

Count % Cou

Sample size 30 40
Time to complete ACASI (min)

Median 24 35
Range 14–41 10–

Male 15/30 50 21/4
Age (years)

Median 29 27
Range 19–40 18–

Married 20/30 67 29/4
Ever had sex ‘yes’ 7/29a 24 22/4
Married, ever had sex ‘yes’ 6/19 32 17/2
Married, ever had sex ‘yes’ (female) 2/8 25 7/1

ACASI, Audio computer-assisted self-interviewing.
aOne participant from China, one from Peru, and two from Russia answer
Results

Audio computer-assisted self-interviewing
feasibility study
During the study period, August–October 2000, 30
market workers in Fuzhou, China, 40 residents from slum
communities in Chennai, India, 30 young adults from
barrios in Lima and Chiclayo, Peru, and 30 students from
vocational and trade school dormitories in St Petersburg,
Russia, participated in the ACASI feasibility study.
Approximately equal numbers of men and women
participated in each country (Table 1). Participants in
China and India were older than those in Peru and Russia
and more were married, reflecting the higher age range.
In general, those selected in China and India had little
previous experience with computers, whereas the young,
well-educated students in Russia had a high degree of
computer literacy, and most participants in Peru had
previous exposure to computers. The median time
required to complete the same questionnaire translated
into the local language was 17 min in Russia, 24 min in
China, 25 min in Peru, and 35 min in India. This wide
range may reflect differential ease in completing the
interview, difficulties in understanding some questions at
some sites, or cultural differences in the tendency to
ponder questions or to take the interview seriously.

In each country, few questions had more than one ‘Don’t
know’ or ‘Refuse’ response. In China and India, four to
seven people responded ‘Don’t know’ on each of three
questions related to STD testing (ever been tested for
syphilis, gonorrhea, other STD), although the question
‘Have you ever been tested for HIV infection?’ was
answered by all in India, and only one in China indicated
‘Don’t know’. Two participants from Russia answered
‘Don’t know’ to ‘Have you ever had sexual intercourse?’
perhaps reflecting ambiguity over whether the with-
drawal method of contraception or oral sex constitute sex
acts. Among those who said they had ever had sex, few
refused to answer any of the potentially sensitive questions
ized reproduction of this article is prohibited.

ondent characteristics.

India Peru Russia

nt % Count % Count %

30 30

25 17
55 14–48 10–32
0 53 14/30 47 17/30 57

22 19
42 17–33 17–22
0 73 6/30 20 1/30 3
0 55 19/29a 66 21/28a 75
9 59 6/6 100 1/1 100
5 47 3/3 100 0

ed ‘Don’t know’.
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about sexual history, including number of partners and
condom use. No ‘Refuse’ responses were given in China,
and when they occurred in the other countries, typically
no more than two people refused to answer a particular
question. In China and India, however, participants
appeared to give inconsistent responses to the question
regarding sexual activity. Only a fraction of married
respondents in these countries reported that they had ever
had sex: 32% (6/19) in China and 59% (17/29) in India.

The majority of participants in each country reported a
high level of comfort entering their answers into the
computer (Table 2), ranging from 82% in India to 100% in
Russia. When asked whether the computer ensures
sufficient privacy, approximately 40% in China, India,
and Peru, and only 23% in Russia responded ‘Yes,
absolutely’. In China, Peru, and Russia, 60% or more of
participants felt the computer provided more privacy in
opyright © Lippincott Williams & Wilkins. Unauth

Table 2. Audio computer-assisted self-interviewing feasibility study: part

Question
China
N¼30

How easy was it for you to hear the questions?
[very easy, easy, somewhat hard, very hard]a

Very easy or easy 23/30 (77%)
How easy was it to answer the questions using the computer?
[very easy, easy, somewhat hard, very hard]a

Very easy or easy 25/30 (83%)
How comfortable did you feel entering your answers into the computer?
[very comfortable, comfortable, somewhat uneasy, very uneasy]a

Very comfortable or comfortable 26/30 (87%)
Do you think that using the computer ensures sufficient privacy?
[yes, absolutely; it probably does; not sure; it probably does not; no, abso

Yes, absolutely 11/29 (38%)
It probably does 9/29 (31%)

Which do you feel gives you more privacy in answering questions: a com
Computer 20/29 (69%)
Interviewer 3/29 (10%)
They give the same amount of privacy 6/29 (21%)

Which do you feel would be better for getting honest answers to questions ab
or an interviewer?

Computer 18/30 (60%)
Interviewer 4/30 (13%)
Answers are equally honest with both 8/30 (27%)

Which do you feel more comfortable giving answers to about topics like sex
Computer 18/30 (60%)
Interviewer 2/30 (7%)
I feel equally comfortable with both 10/30 (33%)

Which would you prefer for answering questions about topics like sexual b
Computer 18/30 (60%)
Interviewer 2/30 (7%)
I do not have a preference 10/30 (33%)

If you were going to participate in a 45 minute interview, would you prefer t
Computer 15/30 (50%)
Interviewer 2/30 (7%)
Combination of computer and interviewer 8/30 (27%)
I do not have a preference 5/30 (17%)

Would you prefer to hear questions asked with a female voice or a male
Female voice 19/30 (63%)
Male voice 1/30 (3%)
I do not have a preference 10/30 (33%)

How honest have you been in answering the questions in this interview?
[absolutely honest, somewhat honest, honest about half of the time, not v

Absolutely honest 20/30 (67%)
Somewhat honest 7/30 (23%)

aAll possible response choices are shown in brackets. Counts and percent
answering questions, would be better for getting honest
answers to questions on topics such as sexual behavior and
drug and alcohol use, and said they would prefer
answering these types of questions with a computer
compared with an interviewer. In India, although
approximately 20–30% agreed, roughly 40–60% felt
the computer and an interviewer gave the same amount of
privacy, would result in equally honest answers, and did
not have a preference for the interview mode. Most
participants said they would prefer to hear a female voice,
although in Peru approximately equal numbers said they
did not have a preference. Between 67 and 77% of
participants indicated that they had been ‘Absolutely
honest’ in answering the questions in the interview.

In response to findings in the ACASI feasibility study, we
made several improvements to the ACASI computer
program before the crossover study:
orized reproduction of this article is prohibited.

icipant responses to feedback questions.

India Peru Russia
N¼40 N¼30 N¼30

32/38 (84%) 29/30 (97%) 28/29 (97%)

28/40 (70%) 29/30 (97%) 29/30 (97%)

31/38 (82%) 29/30 (97%) 30/30 (100%)

lutely not]a

17/39 (44%) 13/30 (43%) 7/30 (23%)
9/39 (23%) 11/30 (37%) 13/30 (43%)

puter or an interviewer?
11/38 (29%) 23/29 (79%) 25/30 (83%)
9/38 (24%) 0 1/30 (3%)

16/38 (42%) 6/29 (21%) 4/30 (13%)
out topics like sexual behavior, and drug and alcohol use: a computer

9/36 (25%) 19/29 (66%) 26/30 (87%)
9/36 (25%) 3/29 (10%) 3/30 (10%)

18/36 (50%) 7/29 (24%) 1/30 (3%)
ual behavior, and drug and alcohol use: a computer or an interviewer?

11/37 (30%) 25/30 (83%) 23/30 (77%)
7/37 (19%) 1/30 (3%) 2/30 (7%)

19/37 (51%) 4/30 (13%) 5/30 (17%)
ehavior, and drug and alcohol use: the computer or the interviewer?

8/39 (21%) 19/29 (66%) 22/30 (73%)
7/39 (18%) 0 2/30 (7%)

24/39 (62%) 10/29 (34%) 6/30 (20%)
o give your answers to a computer, an interviewer, or a combination?

5/39 (13%) 13/30 (43%) 19/30 (63%)
7/39 (18%) 0 1/30 (3%)
6/39 (15%) 11/30 (37%) 7/30 (23%)

21/39 (54%) 6/30 (20%) 3/30 (10%)
voice?

25/40 (63%) 13/30 (43%) 20/30 (67%)
10/40 (25%) 5/30 (17%) 3/30 (10%)
5/40 (13%) 12/30 (40%) 7/30 (23%)

ery honest, not honest at all]a

26/39 (67%) 22/30 (73%) 23/30 (77%)
10/39 (26%) 7/30 (23%) 7/30 (23%)

ages are not shown for all choices.
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Participants were forced to enter a response (can include
0, Refuse, Don’t know) for questions requiring a
numerical response or when error messages appeared.
Previously, participants in the feasibility study could press
‘Enter’ without actually entering a numeric value and the
system assigned a value of ‘0’.

Edit checks were included for questions to prevent an
answer from being inconsistent with the response to the
previous question (just before the current question). In
the feasibility study, edit checks were not included; for
example, individuals could indicate that they had had sex
five times and used a condom 10 of those times.

Refuse/Don’t know answers in the feasibility study
allowed the respondent to skip out as though the answer
had been ‘No’. In the crossover study, participants were
forced to answer subsequent related questions (in most
cases).

A number box was added to the ACASI screen to allow
participants to see the number they were entering for
questions requiring a numerical response.

Several sites retranslated the questionnaire incorporating
more colloquial language.

If a participant did not answer a question after
approximately 60 s, the question was repeated.

Additional text was added before asking the first question
on sex (ever had sexual intercourse) to provide a transition
into the sensitive questions. If the participant took a long
time to answer the sex questions, additional text appeared
encouraging participants to answer these sensitive
questions in a truthful manner.
pyright © Lippincott Williams & Wilkins. Unauthor

Table 3. Crossover audio computer-assisted self-interviewing versus comp
characteristics for audio computer-assisted self-interviewing first versus c

Country

Sex

Male Female

Count % Count %

China (N¼199)
ACASI first 55/100 55 45/100 45
CAPI first 54/99 55 45/99 45

India (N¼63)
ACASI first 13/29 45 16/29 55
CAPI first 17/34 50 17/34 50

Peru (N¼69)
ACASI first 14/31 45 17/31 55
CAPI first 20/38 53 18/38 47

Russia (N¼60)
ACASI first 16/30 53 14/30 47
CAPI first 14/30 47 16/30 53

Zimbabwe (N¼54)
ACASI first 12/26 46 14/26 54
CAPI first 12/28 43 16/28 57

aP value for a difference between the audio computer-assisted self-interview
first groups on sex by Fisher’s exact test; on age by the Wilcoxon rank sum
The screen saver and monitor power-saver settings were
disabled on the computer so that screens did not go blank
when a participant took additional time to answer a
question.

Crossover audio computer-assisted
self-interviewing versus computer-assisted
personal interviewing comparison study
Between December 2000 and May 2001, a total of 445
volunteers in five countries participated in the crossover
study, with sample sizes ranging from 54 people in
Zimbabwe to 199 in China. The two randomized groups
(ACASI first and CAPI first) were similar with respect to
sex and age, demonstrating the success of the local
randomizations (Table 3).

The median time (minutes) required to complete the
ACASI was longer than for the CAPI in all countries
except Russia (ACASI versus CAPI, China: 18 versus 12,
India: 32 versus 15, Peru: 20 versus 13, Russia: 11 for
each, Zimbabwe: 25 versus 11). Notably, in India and
Zimbabwe, the interviews took twice as long to complete
on ACASI compared with CAPI. In Russia, investigators
felt that the rapid completion time on both modes may
suggest that insufficient attention was paid to the task or,
alternatively, that the Russian students were more familiar
with computer technology.

The pattern of participant response pairs on the ACASI
and CAPI was examined for 11 potentially sensitive
questions concerning STD history, alcohol and drug use,
sex trade, the purchase of condoms, and the likelihood of
becoming HIV infected (see Methods). The majority of
respondents gave the same answer to these questions at
both interviews. No statistically significant differences
were found between the ACASI and CAPI responses to
ized reproduction of this article is prohibited.

uter-assisted personal interviewing comparison study: demographic
omputer-assisted personal interviewing first.

Age (years)

P valuea Median Range P valuea

1.0 28 18–40 0.3
30 18–40

0.8 29 18–40 0.8
28.5 20–40

0.6 22 18–30 0.6
22 18–30

0.8 20 18–24 0.1
19 18–24

1.0 20 16–29 0.9
20 16–29

ing (ACASI) first and computer-assisted personal interviewing (CAPI)
test.
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any of these questions in any country except for one
question in Peru. For example, in response to ‘Have you
ever been tested for HIV infection?’ most people said
‘No’ on both interviews or ‘Yes’ on both interviews, with
only one to four people (depending on the country)
saying ‘No’ on one interview and ‘Yes’ on the other. In
Peru, in response to ‘How likely is it that you will become
HIV infected?’ six participants said ‘likely’ with CAPI but
‘unlikely’ with ACASI (P¼ 0.04).

ACASI and CAPI responses to ‘Have you ever had sex?’
and three other sexual behavior outcomes were compared
for each study site (Table 4 and Table 5). Consistent
differences in responses by interview mode occurred only
in China, where more participants reported ever having
sex, a greater number of partners in the past year and in
the past 3 months, and a greater number of unprotected
sex acts in the past 3 months on CAPI than they did on
ACASI (P< 0.01 for each). In most cases when a
difference in the number of partners was reported, only
one more partner was reported on the CAPI compared
with the ACASI.

No significant differences were found between ACASI
and CAPI responses on any of the four sexual behavior
outcomes in India or Zimbabwe. Most people said ‘Yes’
on both interviews or ‘No’ on both interviews to ‘Have
you ever had sex?’ and for most, the same number of
partners and unprotected acts were reported on each
interview. In Peru, a statistically significant difference
between interview methods was found for the number of
partners in the past year (P¼ 0.02). Among the
participants whose responses changed from one interview
pyright © Lippincott Williams & Wilkins. Unauthor

Table 5. Crossover audio computer-assisted self-interviewing versus comp
outcomes by randomized group for Russia and Zimbabwe.

Questiona

Russia

Yes ACASI Yes CAPI Sam
No CAPIb No ACASIc on b

Ever had sex?
ACASI first 0 0 30 (10
CAPI first 0 0 28 (10

Question Higher on Higher on Sam
ACASI CAPI on b

No. of partners in past year
ACASI first 2 (7%) 7 (23%) 21 (70
CAPI first 2 (7%) 5 (18%) 21 (75

No. of partners in past 3 months
ACASI first 2 (7%) 3 (11%) 23 (82
CAPI first 6 (21%) 2 (7%) 20 (71

No. of unprotected acts in past 3 months
ACASI first 3 (12%) 5 (20%) 17 (68
CAPI first 2 (9%) 1 (4%) 20 (87

aIndividuals lacking a response to the same question on one or both interview
total number of participants in each group does not always add up to the
bResponse was ‘yes’ on the audio computer-assisted self-interviewing (ACA
cResponse was ‘yes’ on the CAPI and ‘no’ on the ACASI.
MP�0.05 for a difference between ACASI and CAPI responses by the Wilc
to the next, a larger number of partners was reported at
ACASI than at CAPI, although in most cases only one
more partner was reported. Although not statistically
significant, there was a trend to report more unprotected
acts in the past 3 months on ACASI compared with CAPI
(P¼ 0.06). Differences were not found in Peru on the
other two sexual behavior outcomes. All Russian
participants reported the same response on both of their
interviews to ‘Have you ever had sex?’, and no differences
were found by interview mode on the number of partners
or the number of unprotected acts in the past 3 months. In
Russia, however, a statistically significant difference was
found between ACASI and CAPI responses on the
number of partners in the past year (P¼ 0.04), with a
greater number of partners reported by some people on
CAPI than on ACASI. This difference could be explained
by participants trying to appear closer to perceived social
norms in a personal interview, which would not be
necessary when responding to questions asked by
a computer.
Discussion

We conducted a feasibility study to determine whether
ACASI could be used successfully to conduct interviews
containing potentially sensitive questions in diverse
settings in China, India, Peru, and Russia, and a
randomized crossover study to compare results obtained
by ACASI versus CAPI in the same four countries plus
Zimbabwe. Despite the varying levels of literacy and
exposure to computers by country, most feasibility study
ized reproduction of this article is prohibited.

uter-assisted personal interviewing comparison study: sex behavior

Zimbabwe

e Yes ACASI Yes CAPI Same
oth No CAPI No ACASI on both

0%) 0 0 26 (100%)
0%) 1 (4%) 0 27 (96%)

e Higher on Higher on Same
oth ACASI CAPI on both

%)M 2 (8%) 2 (8%) 22 (85%)
%) 3 (11%) 0 25 (89%)

%) 2 (8%) 2 (8%) 22 (85%)
%) 2 (7%) 0 26 (93%)

%) 0 2 (9%) 20 (91%)
%) 7 (27%) 3 (12%) 16 (62%)

s could not be included in the counts for that question. Therefore, the
number randomized.
SI) and ‘no’ on the computer-assisted personal interviewing (CAPI).

oxon rank sum test.
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participants reported that it was easy to enter their answers
into the computer, that they felt comfortable doing so,
and that they preferred the computer rather than an
interviewer for answering questions about topics such as
sexual behavior and drug and alcohol use, or had no
preference. In the crossover study, most participants gave
the same responses on both their ACASI and CAPI. Only
in China did responses on sexual behavior outcomes differ
consistently by interview mode, with more people
reporting sexual activity and a greater number of partners
at CAPI.

Both studies indicated that it was possible to use ACASI in
the settings selected in each of the five countries. ACASI
is a more standardized method of assessment because with
CAPI interviewers may use probes beyond the standard
set even though they are instructed not to do so. ACASI
may, however, present problems for people with low
educational levels if they cannot clarify a question that
they do not understand. Nevertheless, both ACASI and
CAPI can be used with people who are not literate, and
both interview modes simplify response input over self-
administered questionnaires because data are entered in
real time and do not require remote data entry at a
later time. Accordingly, both ACASI and CAPI lead to
fewer data entry errors because the skip patterns are
programmed into the computer and are executed as the
interview is administered. Although ACASI provides a
more private experience for participants, and less staff
time is required to administer ACASI questionnaires
because they are self-administered, ACASI generally takes
longer to administer than CAPI. We found this in all
research sites with the exception of Russia, where the
participants had more exposure to technology and, as they
were students, were of a younger age. Alternatively, the
Russian students may have paid less attention to the task;
it is not known what reason accounts for the similar time
in responding to the surveys.

On the basis of our results, the Trial leadership decided to
use ACASI for the first epidemiological study in Peru,
Russia, and Zimbabwe and use CAPI in China and India.
To ensure a common method of administration of
assessments during the Trial, however, investigators
adopted CAPI as the standard for all subsequent
assessments. This was largely driven by the inconsistent
findings in China, and the longer duration of the
interviews in most countries for ACASI compared with
CAPI. It should be noted that the number of people who
participated in the crossover study was approximately
three times as large in China as in the other countries,
which may have increased our ability to detect interview
mode differences in that country. Even without
considering statistical test results, a difference by mode
appears more consistent across the four sexual behavior
outcomes in China, and statistical test results were not
considered when making the decision to use CAPI
during the Trial. Most importantly, few differences in
opyright © Lippincott Williams & Wilkins. Unauth
responses were found in general between the two
methods in the other countries, and in all countries we
did not find the consistently higher reporting rates of
sensitive sexual behaviors on ACASI that had been
anticipated. This lack of differential in reporting among
participants in the other countries was important in our
selection of CAPI for the Trial.
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