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Is audio computer-assisted self-interviewing a
feasible method of surveying in Zimbabwe?

Janneke van de Wijgert,® Nancy Padian,? Stephen ShiboskiP and Charles Turner®

Research into reproductive health is dependent on participants accurately

reporting sensitive behaviours. We examined whether audio computer-assisted
self-interviewing (ACASI), which increased sensitive behaviour reporting in the
UsS, is a feas1ble melh()d of surveymg in devel()pmg coumrles

Zimbabwean women in three educational groups were surveyed about

demographics and family planning using interviewer and ACASI modes. An exit
survey was administered to elicit information about the participants’ opinions

The majority of women (86%) preferred ACASI to interviewer mode. The
reasons mentioned were always related to increased confidentiality and privacy.
Ability to use ACASI and user preferences varied with educational level. More
women with primary school or less education (53%) reported problems with
computer use than women in the higher educational groups (10-12%). The
percentage of women having perfect response concordance between ACASI and
interviewer modes increased significantly with education (64%, 81%, and 84%

Use of ACASI may be more feasible in Zimbabwe and other developmg countries
than was originally thought, but ACASI programs should continue to be

lmproved and tested in various counmes and populat)on groups.

.ACASI reproducuve heallh Survey melhodol()gy, Zlmbabwe
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Research into reproductive health is dependent on participants
reporting sensitive behaviours accurately and honestly. Sell-
reports in an interviewer-administered survey are olten aflected
by reporting bias due to cultural barriers against talking about
sensitive behaviours openly and the perceived need for socially
desirable responses. This calls into question the reliability of
sensitive data collected through interviewer-administered surveys.

A growing body ol empirical data collected in the US indi-
cates that interview methods that increase the privacy of the
interview context can dramatically increase reports of sensitive
and illegal behaviours.!™ Based on the assumption that
reports given in private are more honest, increased reporting of
sensitive behaviours suggests that the reports are more
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accurate.!™ Unti} recently, the primary means for such private
interview methods has been paper sell-administered question-
naires. However, the administration ol paper sell-administered
questionnaires is restricted to populations where literacy
approaches 100% and is therefore not feasible in most dev-
eloping countries. Furthermore, paper self-administered ques-
tionnaires are not appropriate for surveys with complex
designs and skip patterns.”’

Recent studies indicate that interviews using a new tech-
nology, audio computer-assisted sell-interviewing (ACASI),
may also lead to increased reliability in sensitive reports.>™ In
ACASI, the survey questions are displayed on a laptop com-
puter screen, and digitally recorded in any language the
researcher desires. The quality of the sound is equivalent to that
ol a human voice. The participant reads the questions on the
screen or listens to them through earphones and responds by
typing the answers directly into the laptop computer. This
method has several advantages: it ensures privacy for partici-
pants; does not require an ability to read or write; provides a
standardized measurement system (limiting interviewer biases);
is easily adapted to muliilingual administration; and can incor-
porate complex skip patterning, branching, and consistency
and range checking. Furthermore il creates an automatic data
set allowing for immediate data management and analysis,
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and eliminates error often encountered during the data entry
process.

Research on this new methodology in the US indicated that
ACASI could be used without disrupting typical survey and
research routines, and that virtually without exception
respondents had no trouble using it.%? These results applied to
multilingual contexts as well. Pilot studies found that it was
possible to use ACASI 10 interview participants who spoke only
Korean or Spanish, using field interviewers who spoke only
English.lc"ll The reliability of ACASI [or collecting data on
sensitive behaviours has been evaluated in two US national
health surveys (the National Survey of Family Growth?!? and
the National Survey of Adolescent Males*), syringe-exchange
programmes>, and family planning and STD clinics.® In all sur-
veys, participants who were assigned the ACASI mode reported
significantly higher levels of sensitive information (including
abortion history, unsale sex, sharing ol needles for injection drug
use, and violent behaviour) than in an in-person interview.

Audio computer-assisted sell-interviewing has not been used
extensively in developing countries and only a few feasibility
studies are currently ongoing or planned.!? This may be due to
an assumption that people living in developing countries will
not be able to use ACASI successfully. Most people in develop-
ing countries have limited formal education; limited or no
experience ol paid employment; limited access to television,
newspapers and books; and very [ew have access to computers.
Because of the potential advantage of ACASI over all other
survey methods, and because very little is known about the
feasibility ol ACASI in a developing country setting, we con-
ducted a pilot leasibility study of ACASI in Zimbabwe. The aims
of this study were to determine whether Zimbabwean women
in three dilferent educational groups are able 10 use an ACASI
program successfully, and to document their experiences. This
study did not examine whether ACASI can improve the relia-
bility of sensitive behaviour reporting in Zimbabwe.

Methods

Sample description

Women aged 18-50 years who spoke Shona (the most widely
spoken language in Zimbabwe) fluently were eligible for the
study. Convenience samples of women in the [ollowing three
educational groups were selected: (1) little education, which
was delined as primary school education or less; (2) some
education, which was delined as some high school education or
completed high school; and (3) university and college students.

Women in the lowest educational group were recruited from
Nijo [arm, which is a government-owned farm on the edge ol
Harare. The women who participated in the study were either
farm workers themselves, or the wives of male farm workers.
wWomen in the middle educational group were recruited from
Spilhaus family planning and Epworth primary care clinics,
located in Harare’s high-density suburbs. Women in the highest
educational group were college students recruited [rom the
University of Zimbabwe (UZ), and Belvedere Teacher Training
College. Both colleges are located in Harare.

Study procedures

The ACASI program was designed by researchers at the
Research Triangle Institute in the US in conjunction with stalf

at the UZ-UCSF Women's Health Program, Harare, Zimbabwe.
An IBM Thinkpad laptop computer with a black-and-white
screen and attached earphones was used. The ACASI program
included: automated range checks (i.e. the computer issued a
warning when an out-ol-range value was entered); the ability
to repeat a question or go back to a previous question by
pressing clearly labelled navigation keys; the ability 10 answer
‘Don’t know’ or ‘Refuse 1o Answer’ by pressing clearly labelled
keys; and the possibility of suspending and restarting the inter-
view. The ‘enter’ key was painted red, and clearly identified as
such in the program’s instructions. The ACASI program asked
the participants to press the ‘red’” key alter typing a number
(such as age), but would automatically advance to the next
question after typing an answer 10 a yes/no or multiple choice
question. Mistakes could be corrected by repeating or going back
to a previous question using the above mentioned navigation
keys; by re-entering a value after it was rejected by the com-
puter’s automated range check; or by asking the interviewer for
help. All interviewers were thoroughly trained in the use of the
ACASI program.

After the participant gave written informed consent, she was
randomized into one of two study groups: women in the first
group were interviewed by an interviewer first (interviewer
mode), and then completed the same questions on a laptop
computer using the ACASI program (ACASI mode). Women in
the second group completed the questionnaire by ACASI first,
and were then interviewed by an interviewer. In the
interviewer mode, the interviewer read the questions as they
appeared on the computer screen and entered the participant’s
responses. In the ACASI mode, the participant read the screen
(if literate) and/or listened 1o the questions through earphones,
and entered the answers into the computer hersell. The
interviewer left the room during ACASI mode after helping the
participant with the first three practice questions. The time lag
between ACASI and interviewer modes never exceeded 10
minutes.

The 17 survey questions in ACASI and interviewer modes
were identical, and included nine demographic questions, seven
questions about ever use of a variety of [amily planning
methods, and one question about drug allergies. None ol the
questions were considered sensitive by our experienced
research stalf, which allowed us to document women’s abilities
and experiences using an ACASI program in the absence of
potential severe under- or over-reporting due to the nature of
the questions. After completion of the interviewer and ACAS1
procedures, an exit survey was administered, and travel reim-
bursements were dispensed. The exit survey was administered
face-to-face by the interviewer, and consisted ol 10 questions
about the participants’ experiences using ACASI.

Data analysis

Data were analysed using Stata 5.0 soltware, 14 Demographic
variables and responses Lo exit survey questions were cross-
tabulated by educational group. Differences in proportions
and trends were tested using the two-sided Fisher’s exact test
and the Cuzick non-parametric test [or trend, !> respectively. A
test-retest design was used o compare interviewer mode
responses to ACASI mode responses. The responses obtained lor
each interview question by the mode of the interview were
cross-ltabulated and the measures of response agreement



Table 1 Exit survey results by educational group
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Exit survey results Little education Some education Students P2 (trend test)
Age: r_ncdian (ra_ngc)b‘ o S - 32(18-50) 25 (18-49) 22 (19-32) < 0.01
Years of schooling: median (range) 6(0-7) 11 (8-12) 16 (14-17) <0.0!
Ever use of typewriter, computer, or ATMCV ) 3:0% ) 43.2% 95_.50./0 < 6.01
Preferred ACASI to interviewer mode 73.0% 88.3% 94.0% V < 6.01
At least one difficulty with computer use _53.0% 10.2% :] 1..9":/0 < 001
_Prefcrrcd listening over rca_dingd_ 82.5% 59.0% 31.3% < 6.01
Attempted to correct mistake® 37.9% 27.3% 32.8% 0.54
succeeded in correcting mistake! 72.0% 79.1% 100.0% 001
Type of question hardest to answer ) A o o o

Yes/No 6.2% 1.2% 91%

Number 17.2% 12.6% 22.7% 065

_Multi_plc chaoice 43.8% 36.8% 37.9%

Could not choose 32.8% 49.4% 30.3%
Type of question easiest to answer ) ) . o

Yes/No 56.9% 39.1% 53.1%

Number 16.9% 16.1% 24.2% 019

Multiple choice ) 9.1% 1..] % .12.1"./0 7

Could not choose 16.9% 43.7% 10.6%

2 Curzick non-paranctric test for trend (ref. 15).

b n =66, 88 and 67 for all variables cxcept age. For age, n = 108, 109 and 65, becausc it includes 65 women who did not complete an Exir Survey.

¢ Automated teller (cash withdrawal) machine.
4 pocs not include women who did not cxpress a preference.

€ 11 additional women realized that they had made a mistake after completion of the ACASI procedure, when correction was no longer possible.

! Does not include women who did not attempt to correct a mistake.

(Kappa for binary variables, intra-group correlation coefficient
for categorical variables, and Pearson’s correlation coefficient
for continuous variables) were calculated to assess the extent of
response concordance.

Ability to use ACASI was assessed by determining ACASI and
interviewer mode response agreements in different educational
and age groups. We assumed that response discordance in this
study was mainly due to typing and other errors, rather than
purposefully under- or over-reporting, because the ACASI pro-
gram consisted of non-sensitive survey questions. Ability to use
ACASI was also assessed by questioning the participants in an
exit survey about their problems and experiences with ACASI,
and by direct observation during the practice sessions.

Results

Between February and May 1998, a total of 221 women com-
pleted ACASI and interview mode procedures and an exit
survey. Because exit surveys were introduced later into the
study, 65 additional women completed ACASI and interview
mode procedures, but did not complete an exit survey. There
were no statistically signilicant differences in demographic and
contraceptive use characteristics (as ascertained by interviewer
mode) between women who did and women who did not
complete an exit survey.

Table 1 shows that women in the lowest educational group
(n = 108) completed an average ol 6 years of schooling (ranging
f[rom 0-7 years), compared to 11 years (8-12 years) in the
middle (n=111) and 16 years (14-17 years) in the highest
educational group (n=67). Only 3% ol the women in the

lowest educational group had ever used a typewriter, computer,
or automated teller (cash withdrawal) machine (ATM). These
percentages were 43 and 96 lor the middle and highest educa-
tional groups respectively (P .4 < 0.01).

The majority of women in all educational groups (84%) said
that it was easy to understand the recorded questions, and 86%
were very comlortable with entering their responses into the
computer. Moreover, 73% ol women with little education, 88%
of women with some education, and 94% of the college
students prelerred ACAS] 10 being interviewed by a person
(Pireng < 0.01). When asked why they preferred ACASI to an
interview administered by a person, the reasons mentioned
were always related to increased confidentiality and privacy.
Some women said that they would not feel embarrassed, intimi-
dated or shy when being interviewed by a computer, and that
they preferred not to have eye contact with a person (men-
tioned by 74 women). Several women (29) admitted that they
would be less likely to lie to a computer than to a person. Only
26 women (17 of whom were in the lowest educational
group) prelerred to be interviewed by an interviewer, mainly
because it enabled them to ask questions and get advice
{(mentioned 19 times).

Table 1 shows the participants’ opinions and experiences with
ACASI by educational group. About hall of the women with
littte education (53%) experienced one or more problems with
computer use, as compared to 10 and 12% ol the women in the
other two educational groups (Pyepq < 0.01). The most
frequently mentioned problem was difliculty with reading the
computer screen due to illiteracy or low reading level (31
women) or bad eyesight (2 women). Problems with keyboard
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Table 2 Audio computer-assisted self-interview (ACASI)~interviewer mode response concordance by educational group, order of procedures, and age

ACASI compared to interviewer mode Little education Some education Students Total P (trend test)
Women with 100% cpm_:or_dance_b ) (65.1% 81.5% 84.4% 75.9%

Women with | discrepancy 26.4% 167%  156%  20.1% <0.01
Women with >1 discrepancy ) o - 85% 1.9% ] (:)% _4.(:)%_ o
ACASI mode first: women with 100% C(_)n;ordar_]ce_" ) 67.9% 8'_9.]_%. 94.1% 82.4% < 0.0l
Interviewer mode first: women with 100% concordance%-¢ 60.4% V 71.7%. 73.3% 67.6% 0.17
ACASI compared to interviewer mode 18-23 years 24-29 years =30 years Total P? (trend test)
Women with 100% cv()nt_:ordant:cf ) 793% 75.9% - 727%  75.9%

_W(:)m_enAwi_[h 1 discrepancy 17.4% 21.8% - 21.2% 201% 0.26
Women with >1 discrepancy 3.3% 2.3% 6.1% 4.0%

2 Cuzick non-parametric test for trend (ref. 15).
bn= 106, 108, 64 and 278, respectively.

€ n =53, 55, 34 and 142, respectively.

4 =53, 53, 30and 136, respectively.

¢ Two sided Fisher’s exact p comparing ACASI mode first and interviewer mode first arc: 0.54 (little education), 0.03 (some education), 0.04 (students), and

0.01 (1o1al).
''n =92, 87 99 and 278, respectively.

use were also reported and observed several times, despite the
fact that all keys were clearly labelled. These problems included:
putting too much pressure on the keyboard keys (15 women),
not understanding how to use the navigation keys needed to
move around the program and (o correct mistakes (I1 women),
and forgetling to press the ‘enter’ key after typing a number
(6 women). Whether the participants preferred listening to
the questions through earphones or reading them on the com-
puter screen clearly depended on the level of education: 83% ol
the women in the lowest educational group preferred listening,
whereas 70% of the students prelerred reading (P o4 < 0.01}).
While no one expressed any difficulty in understanding the
spoken Shona text, 14 students thought that the computerized
voice was tediously slow.

About one-third of the women in each educational group
(38, 27 and 33%, respectively; P4 =0.54) made at least
one atlempt to correct a mistake before completing the
ACASI program. The majority ol the women in the lowest
(72%) and middle educational groups (79%) and all students
who attempted 1o correct a mistake succeeded in doing so
(Pirend = 0.01). Mistakes were correcled by pressing the
navigation keys to repeal or go back 10 a previous question
(32 women); by typing over a previous answer that was not
accepted by the ACASI program (23 women) or by calling in an
interviewer 10 assist (4 women). .

The majority of participants in all educational groups thought
that multiple choice questions were the hardest to answer, and
yes/no questions the easiest (Table 1). Multiple-choice ques-
tions were considered dillicult because the categories were
often thought to be conlusing (mentioned by 36 women),
especially when they did not contain the answer the participant
had in mind (3). Many women also thought that it was time-
consuming 1o read all the options (32); that it was dilficult to
remember all options when typing the final answer (8); and
that it was easy to make a mistake (5). There were mixed
feelings about questions that required typing a number. Some
women complained that it was easy to make a mistake with the
number questions, because the answer was not provided and
too many dillerent keys (including the red ‘enter’ key) had to

be pressed. Yes/no questions were generally considered to be
straightforward.

To determine the response agreement between the two inter-
viewing modes, ACASI mode responses were compared 10
interviewer mode responses using the Kappa coefficient for
yes/no questions, the Pearson’s correlation coelficient for num-
ber questions, and the intra-group correlation coefficient for
multiple choice questions. The Kappa coelficients ranged [rom
0.742 10 0.891; the Pearson’s correlation coellicients [rom 0.716
10 0.992; and the intra-group correlation coellicients [rom 0.619
Lo 0.704.

The ACASI and interviewer mode response agreement was
also determined by educational group and age (Table 2). The
ACASI and interviewer mode responses of 76% of the women
malched perfectly; 20% had one discrepancy, and 4% had
more than one discrepancy. The percentage of women with
perfect concordance between the two interviewing modes
increased signilicantly with education (65%, 82% and 84%,
respectively; Pong < 0.01). It decreased with age, but not
statistically significantly so (79%, 76% and 73 %, respectively;
Pirend = 0.26).

Lastly, agreement between ACASI and interviewer mode
responses was compared by the order in which procedures were
carried out (Table 2). As was described in Methods, women
were randomized into ACASI mode [irst or interviewer mode
first. Order did not make a difference in the lowest educational
group (P = 0.54). In contrast, women in the middle and highest
educational groups who underwent the interviewer mode f[irst,
were less likely to have perlect response concordance than
women in the same educational groups who underwent ACASI
first (P=0.03 and 0.04, respectively). None of the other
variables (including age and all exit survey variables) differed
between the randomized groups.

Discussion

Our data show that the vast majority ol women in all three
educational groups easily accepted ACASI, which was con-
firmed by our experiences in the [ield, where women were very



eager Lo parlicipate in this study. Furthermore, the vast majority
of women in all three educational groups preferred ACASI 10 a
face-10-face interview for conlidentiality reasons, and some
women went 10 the extent of admitling (without probing) that
they would be more truthful when interviewed by a com-
puter. This is in agreement with findings in the US, where
ACASI is becoming increasingly popular in survey research of
sensilive behaviours.

Our data also show, however, that the reliability ol ACASI
varied with the educational level of the respondent. Women
with little education (primary school or less) had considerably
more problems using the computer keyboard, reading the com-
puter screen, and correcting mistakes than women in higher
educational groups. The percentage of women with perfect
agreement between ACASI and interviewer mode responses
went up from 65% in the lowest educational group to 82% and
84% in the middle and highest educational groups. In contrast,
there was a tendency [or perfect response agreement 10
decrease with age, but not statistically significantly so. Older age
could be associated with less familiarity with computers, less
tendency to want 1o learn a new technology, and sub-optimal
eye sight. Age and educational level were strongly correlated in
this study (the students, in particular, were younger on average
than the women in the other two groups), but the elfect of
educational level on ability to use ACASI was much more
profound than the effect of age.

In this pilot study, we could not determine what minimum
educational level would be required for optimal use of this
particular ACASI program, and more work in that area is clearly
needed. Furthermore, ACASI programs could be made more
user-[riendly for women with little education by considering
the lollowing suggestions: (1) Multiple-choice questions could
be avoided as much as possible. Our data clearly show that most
problems occurred with multiple choice questions; (2) The key-
board could be made more user-Iriendly. In this study, a regular
laptop computer with a QWERTY keyboard was used. Keyboard
options could be limited to responses (e.g. YES, NO, and num-
bers) and larger colour-coded keyboard keys could be used;
(3) The text on the computer screen could be made larger. In
this study, a 12 point text was used; (4) The mechanism to
identify typing errors and correct mistakes could be improved.
For example, a double-entry system could be build into the
program. Lastly, designing different types ol ACASI programs
for dilferent educational and other population groups could also
be considered.

Women in the middie and highest educational greups who
underwent the interviewer mode [irst were less likely to have
perfect response agreement than women in the same educa-
tional groups who underwent ACASI first. The ellect of the
order in which procedures are carried out should be investi-
gated [urther in [uture studies, and il this finding persists,
explanations should be sought.

In this pilot study, a convenience sample drawn from women
in three diflerent educational groups was used. We therefore do
not know whether the study results are generalizable to other
women in the same educational groups. We do know, how-
ever, that the women in the middle educational group were
similar in terms ol demographic and contraceptive use char-
acteristics to the women who generally participate in clinic-
based studies in Harare.!® Furthermore, participation rates
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approached 100% in each educational group and we have no
reason o believe that a systematic selection bias was present.

Designing an ACASI program can be time consuming and
costly, particularly when questionnaires are lengthy, multiple
translations are needed, or multiple population groups are
ltargeted (for example, men and women, or different edu-
cational groups). However, ACASI eliminates the need for forms
management and data entry, and greatly simplifies data
management. It may therefore be cost-elfective in large studies.
More research is needed to determine the feasibility and cost-
effectiveness of utilizing ACASI in large studies in developing
countries.

Given the importance of collecling reliable survey data in
reproductive health, the potential advantages of ACASI over all
other survey methods, and the preliminary results we obtained
in this study, we recommend that ACASI programs continue o
be improved and tested for use in developing countries. Once
country- and population-specific programs have been designed
and tested, further research is also needed to determine
whether they increase the reporting of sensitive behaviours, as
they did in the US.
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