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Successful programs to combat the spread of HIV/AIDS 
in a population require accurate information about the 
prevalence of risky sexual behaviors among men and 
women. Estimates of the at-risk population by subgroup 
permit programs to target certain groups in the popula-
tion and are essential for the effective social marketing 
of condoms for disease prevention. Sample surveys are 
the primary source of information about risky sexual be-
haviors and condom use. Yet survey researchers have 
long known that in interviewer-administered surveys, 
respondents often intentionally misreport their behavior 
and attitudes in order to create a more favorable image of 
themselves in the eyes of the interviewer or to avoid cre-

ating an awkward interaction. Response bias is an espe-
cially critical issue for obtaining information about sexual 
behaviors, particularly high-risk sexual behaviors. 

A number of innovations in survey methodology 
have been developed to address response bias, includ-
ing strategies to increase the level of respondents’ privacy 
and confidentiality while preserving the advantages of 
having an interviewer present. These innovations typi-
cally involve some level of respondents’ self-administra-
tion for the sensitive portion of the interview, and often 
require basic literacy. In this study, we introduce a new 
nonverbal response-card method for soliciting responses 
to sensitive questions that was developed and tested in 
a survey of adolescents’ sexual behavior and knowledge 
fielded in southwestern Ethiopia. We present reports of 
sexual behavior, knowledge of condoms, and acceptance 
of premarital sex for respondents who gave conventional 
verbal responses, and for respondents who used the non-
verbal response-card method. The results reveal signifi-
cant differences in reported behavior, knowledge, and 
attitudes according to response method. In particular, we 
find higher levels of nonmarital sexual experience and 
lower levels of condom knowledge reported by respon-
dents who used the nonverbal response-card method 
compared with the levels of those who used the verbal 
response method. 
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Background

Demographic research in developing countries has long 
been concerned with survey measurement and analysis 
of potentially sensitive issues and behaviors, including 
sex before marriage or outside of marriage, unprotected 
intercourse, substance use, abortion, family violence, and 
the autonomy of women in household decisionmaking. 
Although a consensus exists that many responses to sur-
vey questions on these topics may be inaccurate, research 
on reporting errors in developing country surveys has 
focused primarily on issues dealing with nonresponse 
(Gibson et al. 1999; Mishra et al. 2006), the temporal 
compression or telescoping of events (Gage 1995), or 
the consistency and reliability of responses (Knodel and 
Piampiti 1977; Strickler et al. 1997; Eggleston et al. 2000; 
Williams et al. 2001; Nyitray et al. 2009). Less attention 
has been given to the accuracy of survey responses to 
sensitive items in interviewer-administered population 
surveys (for exceptions, see Weinhardt et al. 1998; Greg-
son et al. 2002; Mensch et al. 2003; Gregson et al. 2004; 
Lara et al. 2004; Nnko et al. 2004; Plummer et al. 2004; 
Obermeyer 2005). 

In face-to-face interviewer-administered surveys, 
nonresponse and intentional misreporting are common 
problems that occur with questions that address sensitive 
topics. The refusal to participate in a survey interview or 
to respond to individual questions can bias survey results. 
A potentially more serious problem arises when subjects, 
rather than refuse to answer, intentionally misreport their 
behavior or opinions because they feel socially obligated 
to cooperate or because they wish to make a positive im-
pression on the interviewer. This type of misreporting 
may be more problematic from a data-quality perspec-
tive than nonresponses because it is not easily detected 
and can bias sample estimates without the researcher’s 
knowledge. In comparison, item-specific nonresponse 
can be assessed for the differences between those who 
respond to specific items and those who do not. 

Systematic misreporting on sensitive topics gener-
ally takes the form of underreporting socially undesir-
able behaviors or attitudes and overreporting desirable 
ones. Tourangeau and colleagues (2000) identify social 
desirability, invasion of privacy, and risk of disclosure 
as three dimensions of sensitive questions that generate 
response bias. Social desirability bias refers to the ten-
dency of respondents to report behaviors or attitudes 
that project a favorable image of themselves and that 
do not offend the interviewer or elicit the interviewer’s 
disapproval. Social desirability bias stems from an indi-
vidual’s need for social approval, as well as the desire to 
conform to perceived cultural norms of good behavior 

and cooperation and avoid embarrassment and shame. 
Johnson and van de Vijver (2003) find systematic cross-
cultural differences in the response effects of social de-
sirability, with lower levels of social desirability bias 
associated with higher levels of affluence and social 
power. In the United States, minority groups are more 
likely than majority whites to underreport stigmatizing 
behaviors such as substance abuse and abortion (Jones 
and Forrest 1992). 

Because social desirability bias is based on the re-
spondent’s assessment of the degree of sensitivity of a 
question and how the interviewer will judge a particu-
lar response, the relative magnitude and direction of re-
sponse effects in face-to-face interviews will vary, often 
in predictable ways, across questions, response modes, 
individuals, social groups, and cultures (Catania 1999). 
These issues are particularly salient for survey research 
on sexual behavior and reproductive health (see Zehner 
1970; Axinn 1991; Puri and Busza 2004; Marston and King 
2006; Bearinger et al. 2007). For example, the double stan-
dard for the sexual behavior of men and women produces 
a tendency for women to underreport the number of their 
sexual partners and for men in some age or cultural sub-
groups to overreport the number of their partners (Cata-
nia et al. 1990; Smith 1992; Mensch et al. 2003; Curtis and 
Sutherland 2004; Nnko et al. 2004; Plummer et al. 2004; 
Fenton et al. 2005; Marston and King 2006). Persons who 
are highly educated and those living in cities typically are 
less inhibited than poorly educated rural respondents in 
reporting non-normative behaviors. These differentials 
in response bias prevent the accurate description of sex-
ual behaviors at the population level and misrepresent 
the extent of social and economic differences in reported 
sexual behaviors.

Privacy issues are a second dimension of sensitive 
questions that generate response effects in interviewer-
administered surveys. Sensitive questions, particularly 
those dealing with intimate sexual behaviors, may be 
viewed as intrusive. Investigators count on the imper-
sonal and scientific nature of the survey interview to re-
duce the awkwardness associated with questions about 
private matters. In cultures that emphasize collectivism 
and cooperation in social interaction, however, the need 
to maintain positive and harmonious relations with the 
interviewer can contribute to biased results if respon-
dents react to intrusive questions by providing inaccurate 
responses (Jones 1983; Johnson and van de Vijver 2003). 
For instance, in Ethiopia, refusal rates for surveys are ex-
ceptionally low compared with those in richer countries, 
in part because of the strong cultural emphasis on polite-
ness and conformity (CSA [Ethiopia] and ORC Macro 
2006). These high response rates, however, may mask 
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intentional misreporting by respondents who might oth-
erwise refuse to participate.

A third dimension that generates response effects 
for sensitive questions is the risk of disclosure. Respon-
dents may refuse to answer a sensitive question or in-
tentionally misreport a behavior or attitude because of 
concerns that others will hear their responses during the 
interview. They also may be concerned that interview-
ers who hear embarrassing responses will reveal those 
responses to others, especially when the interviewers are 
recruited locally from the same ethnic, linguistic, and re-
ligious group. 

These response effects are often sensitive to the mode 
of data collection the interviewer uses for sensitive ques-
tions. In spite of the problems of nonresponse and mis-
reporting, the advantages offered by the presence of an 
interviewer (which include higher overall participation 
rates, question clarification, fewer invalid responses, 
and direct observation) generally outweigh the potential 
drawbacks (Catania et al. 1990). A number of innovations 
in questionnaire administration and response modes 
have been introduced for use in face-to-face interviews 
to reduce the response effects produced by sensitive 
questions (Tourangeau et al. 1997). In computer-assisted 
self-interviewing (CASI), questions are displayed on a 
computer screen and responses are entered using the 
keyboard. Simultaneous verbal instructions may be pro-
vided by the interviewer or played through earphones 
(audio computer-assisted self-interviewing [ACASI]) to 
guide the respondent. An alternative method for collect-
ing sensitive survey data is to provide the respondent 
with a self-administered paper-and-pencil questionnaire 
that the respondent places in a sealed envelope upon 
completion. 

Studies conducted in developed countries have con-
sistently shown that some form of self-administration in 
the sensitive section of a questionnaire reduces the level 
of misreporting (Couper and Stinson 1999). For example, 
illicit drug use is more likely to be reported by means of 
self-administered questionnaires than by means of inter-
viewer-administered questionnaires (Tourangeau et al. 
2000). Tourangeau and Smith (1996) found that the dif-
ference between the number of sexual partners reported 
by men and women in interviewer-administered ques-
tionnaires was sharply reduced when computer-assisted 
self-administration was used. Jones and Forrest (1992) 
found that women’s reporting of abortions in response 
to the National Survey of Family Growth (NSFG) in the 
United States increased significantly when respondents 
were given a self-administered questionnaire. In the case 
of desirable behaviors, Gribble and colleagues (1999) re-
port that normative behaviors such as consistent condom 

use are less likely to be overreported in a telephone audio 
computer-assisted self-interview (T-ACASI). Macalino 
and colleagues (2002) found that injecting drug users re-
ported lower levels of preventive behavior with ACASI 
than in face-to-face interviews. As expected, research also 
indicates that the impact of self-administration is negli-
gible with nonsensitive questions (Turner et al. 1998; Tou-
rangeau et al. 2000).

The recent proliferation of methodological experi-
ments in the developing world suggests that alternative 
methods for survey administration have potential for 
reducing social desirability bias, although the results are 
mixed. Gregson and colleagues (2002 and 2004) used in-
formal confidential voting interviews in which the inter-
viewers read the questions and the respondents wrote 
the answers on voting strips before placing the strips 
in ballot boxes. This method produced higher rates of 
reported HIV-risk behaviors than did face-to-face inter-
views. In a study of induced abortion in Mexico, Lara and 
colleagues (2004) used a random response technique in 
which the respondent answered yes or no to one of two 
randomly assigned written questions: “Were you born in 
April?” or “Did you ever try to interrupt a pregnancy?” 
Although the reported rate of attempted induced abor-
tion was higher with the random response technique 
than with the rate reported when other methods were 
used, only one question was asked using this random 
response technique, and the rates of reporting successful 
abortions using other methods (face-to-face interviews, 
ACASI, and self-administered questionnaires) in subse-
quent questions differed by interview location. In a study 
conducted in rural Malawi, Mensch and colleagues (2008) 
found inconsistent response effects by interview method. 
Whereas reports of multiple lifetime sexual partners and 
of having had sex with a friend or acquaintance were 
higher among respondents who used ACASI, reports of 
ever having had sex and of having had sex with a boy-
friend were higher among respondents in face-to-face in-
terviews. Mensch and colleagues (2008) also found that 
the association between having a positive biomarker for 
an STI and reporting risky sexual behavior was stronger 
in face-to-face interviews than among respondents who 
used ACASI. In contrast, in a study conducted in Saõ Pau-
lo, Brazil, Hewett and colleagues (2008) found stronger 
correlations between risk behaviors and biomarkers for 
STIs when interviews were conducted with ACASI than 
when they were conducted face-to-face. Additionally, the 
STI-positive participants interviewed face-to-face were 
more likely to underreport risky sexual behavior than 
were those who used ACASI. 

Although some form of self-administration of sensi-
tive questions has great potential, important barriers to 
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successful self-administration in developing countries 
remain. Both the computer-assisted and paper-and-pen-
cil methods place burdens on the respondent that make 
them less appropriate for populations where levels of 
educational attainment are low (Gribble et al. 1999). The 
paper-and-pencil method requires more than basic lit-
eracy, and computer-assisted methods, even when the 
questions are read to the respondent aloud or on audio, 
require basic familiarity with a keyboard and number rec-
ognition. In many developing-country settings, literacy 
and numeracy are limited and familiarity with comput-
ers outside of large urban areas is rare, which reduces the 
effectiveness of the paper-and-pencil and computer-as-
sisted modes of self-administration (van de Wijgert et al. 
2000; Cleland et al. 2005). For example, in an experimental 
study of the relative effectiveness of ACASI and self-ad-
ministered paper-and-pencil questionnaires, Mensch and 
colleagues (2003) found that in certain settings the use of 
a computer in survey interviews produced anxiety, sus-
picion, and hostility from the study population. They also 
found that technical problems had occurred in 20 percent 
of the interviews, largely due to issues with the keypad 
(Hewett et al. 2004). The informal confidential voting in-
terviews tested in Zimbabwe did not involve the use of 
computers, but required respondents to be sufficiently 
literate; 8 percent of the respondents in Zimbabwe were 
not sufficiently literate to take the survey (Gregson et al. 
2002). The ballot method also had slightly higher rates of 
missing data than the face-to-face interviews, but these 
rates did not exceed 4 percent. The rate of inconsistent 
responses was also generally low but higher than it was 
in face-to-face interviews. 

Concerns about social desirability bias, invasion of 
privacy, and risk of disclosure are particularly salient 
when studying adolescents’ sexual and reproductive 
health, because young people may conceal their roman-
tic relationships from anyone perceived to be an elder 
(Mensch et al. 2003; Plummer et al. 2004; Haram 2005; 
Bearinger et al. 2007). In this study, we present an alter-
native methodology that overcomes some of the limita-
tions of self-administered questionnaires and computer- 
assisted methods for populations with high rates of il-
literacy and little familiarity with computers. The non-
verbal response card addresses the three problematic di-
mensions of sensitive questions described above (social 
desirability, invasion of privacy, and risk of disclosure) 
that generate response effects in face-to-face interview-
er-administered questionnaires. In addition, it places 
minimal cognitive demands on the respondent, is highly 
portable, can be used with any language, is inexpensive, 
and is adaptable to a wide variety of subject matter and 
response options. 

Methodology

We developed the nonverbal response card for and tested 
it in the Gilgel Gibe Social and Sexual Relationship His-
tory Survey conducted in Ethiopia in 2006. The survey 
collected information about the formation of romantic 
relationships and the transition to sexual activity among 
adolescents and young adults aged 13–24. The sample for 
the survey was drawn from the Gilgel Gibe Demographic 
Surveillance System (DSS), which incorporates rural com-
munities and small urban centers in the immediate areas 
surrounding the Gilgel Gibe Dam in Jimma Zone. The 
area is southwest of the capital city, Addis Ababa, reach-
able in approximately six hours’ driving time from the 
capital, and has a population of approximately 45,000. The 
survey randomly sampled 1,300 young people from the 
approximately 8,900 households in the Gilgel Gibe DSS. 

The study population is predominantly Muslim and 
ethnically Oromo. The Oromo are the largest single ethnic 
group in Ethiopia, constituting approximately 40 percent 
of the national population. The median age at marriage in 
the Oromiya region is 18.7 years for women aged 20–24 
and 24.4 years for men aged 25–59 (CSA [Ethiopia] and 
ORC Macro 2006). Premarital sexual intercourse is com-
mon among partners who are engaged to be married in 
Ethiopia and generally occurs less than one year before 
marriage (Lindstrom et al. 2009). In the Oromiya region, 
recent sexual intercourse is low among never-married 
young people aged 15–24, as reported in the 2005 Ethiopia 
Demographic and Health Survey (DHS). In that survey, 
2.1 percent of never-married women aged 15–24 reported 
having sexual intercourse in the past 12 months, as did 9 
percent of never-married men aged 15–24. Reports of ex-
tramarital sexual activity are even less common. Only 0.5 
percent of women in union aged 15–49 reported having 
had sexual intercourse with a nonmarital or noncohabit-
ing partner in the past 12 months, as did only 0.8 percent 
of men in union (CSA [Ethiopia] and ORC Macro 2006). 

The adolescent and young adult respondents in 
the Gilgel Gibe Social and Sexual Relationship History 
Survey were interviewed at home. Same-sex interview-
ers were used. The questionnaire collected information 
concerning contact with health services, food insecurity, 
aspirations, attitudes regarding gender relations, HIV 
knowledge, and information about the past four romantic 
relationships, including information on the background 
characteristics of each partner and the nature of intimate 
physical and sexual contact between the partners.1 Re-
spondents were also asked about the conditions under 
which first sexual intercourse occurred, their knowl-
edge and use of condoms, perceptions of HIV risk, and 
attitudes regarding the appropriateness of premarital 
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sex. Sensitive questions regarding sexual behavior and 
knowledge were asked at the end of the interview. 

Nonverbal Response Method

A major concern of the investigators in launching this 
study was that sensitive questions about sexual behav-
iors would be subject to considerable response bias in this 
largely rural Muslim population. To address the issue of 
response bias, the authors developed an innovative re-
sponse method called the nonverbal response card. This 
new method uses a response card that allows the respon-
dent to communicate nonverbally and confidentially their 
responses to questions read by the interviewer. 

The response card is an 8.5-by-11-inch laminated 
sheet of heavy paper with a respondent side and an inter-
viewer side. Each side is divided into 35 cells (five rows 
and seven columns) with a small hole punched through 
the center of each cell. On the respondent side of the card, 
the cells contain written and color-coded responses (see 
Figure 1). The numeric responses range from 0 to 25 (for 
the number of sexual partners and age at first sex), and 
the non-numeric responses are “Yes,” “No,” and “Does 
not apply.” The numeric responses are indicated by both 
a written number and vertical bars (for example,||for 2, 
and ||||| ||||| for 10). The non-numeric responses are writ-
ten in the two local languages and are color coded, green 
for “Yes,” red for “No,” and blue for “Does not apply.” 

Figure 1  Nonverbal response cards

(a) Side facing respondent	 (b) Side facing interviewer

Notes: • represents the hole in the card for the response stick; cells on the respondent side with • alone are colored blue and are used for “Does not apply” (for example, 
age at first sex for respondents who have not had sex); cells with the word “Eeyyee” and its Amharic equivalent are colored green and are used for “Yes”; cells with the 
word “Lakki” and its Amharic equivalent are colored red and are used for “No.” The valid range of numeric responses for the questions was 0–25 and was specific to the 
survey questionnaire for which the cards were tested and used.
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Each cell on the interviewer side of the card contains 
a unique three-digit number. The number of cells and 
response options provided on the card are survey spe-
cific and can vary across questionnaires or question sets 
within questionnaires, permitting the use of the card for 
a variety of topics and study populations.

The card is held by the respondent with the respon-
dent side visible only to the respondent and the inter-
viewer side visible only to the interviewer. The respon-
dent indicates his/her response to a question by inserting 
the point of a stick that is provided through the hole in 
the appropriate response cell. The interviewer records the 
three digit number in the cell on the interviewer side of 
the card through which the point of the stick is protrud-
ing. To ensure that the interviewer does not recognize a 
response based on the position of the response cell, a total 
of ten response cards were prepared in which the order of 
the responses on each card varies (but the response set re-
mains the same), and the three-digit number assigned to 
each response is different. There are also multiple “Yes,” 
“No,” and “Does not apply” response cells on each card 
so that the respondent does not repeatedly use the same 
cell for “Yes” or “No” on any single card. The three-digit 
numbers are randomly assigned to the 35 possible re-
sponses with a total of ten unique numbers (correspond-
ing to each of the ten cards) assigned to each response. 
The three-digit numeric codes are recoded to their corre-
sponding response after the data have been entered into 
computer-readable data files. 

At the start of the sensitive section of the question-
naire, the interviewer presents the respondent with an 
envelope containing the ten response cards. The respon-
dent is instructed to pull out the cards and inspect them 
while the interviewer explains how to use the cards and 
how the cards are designed to preserve the confidential-
ity of the respondent’s answers. The interviewer uses a 
demonstration card that has only two rows of cells with 
examples of the numeric and non-numeric response cells 
to show the respondent how the card is used and to re-
mind the respondent throughout the interview that green 
is for “Yes,” red is for “No,” and blue is for “Does not ap-
ply.” The respondent is instructed to hold onto any one 
of the cards and to set the other cards down. At any point 
during the interview the respondent can change cards if 
he/she wishes. At the end of the sensitive portion of the 
interview, the respondent is instructed to place all of the 
response cards back into the envelope in any order. 

Application of the Response-card Method

The survey questionnaire and nonverbal response cards 
were first pretested with 202 randomly selected adoles-

cents in an urban community in the Gilgel Gibe study 
area. The interviewers received one week of intensive 
training prior to the pretest, and they received an ad-
ditional week of training with the final version of the 
survey questionnaire and nonverbal response cards be-
fore beginning the interviews. The interviewers quickly 
grasped the concept and use of the cards, and reported 
that respondents easily understood the response proce-
dures and were comfortable with the cards. 

Following the pretest, the nonverbal response cards 
were randomly assigned to one-half of the full study 
sample of 1,300 young people in advance of interview-
ing. Table 1 presents selected sample characteristics for 
the respondents who provided verbal responses and for 
respondents who used the nonverbal response cards. The 
distributions by sex, age, education, marital status, place 
of residence, religion, and ethnicity are virtually identical 
for the two groups. This comparison provides confirma-
tion of the randomization of the response method: the 
two groups are comparable in size and indistinguishable 
from one another with respect to the principal social and 
demographic characteristics.

Table 1  Percentage distribution of survey respondents 
aged 13–24, by selected sociodemographic characteristics, 
according to survey response method used, Gilgel Gibe Social 
and Sexual Relationship History Survey, Southwest Ethiopia, 
2006
Characteristic	 Verbal response	 Card response
Sex		
	 Female	 49.0	 49.1
	 Male	 51.0	 50.9
Age		
	 13–16	 52.4	 51.7
	 17–20	 30.0	 30.2
	 21–24	 17.5	 18.1
Education		
	 None	 35.5	 35.2
	 1+ years	 64.5	 64.8
Marital status		
	 Never married	 76.1	 76.1
	 Married	 23.4	 23.4
	 Divorced/separated/widowed	  0.5	  0.5
Residence		
	 Urban	 23.9	 25.2
	 Rural	 76.1	 74.8
Religion		
	 Muslim	 88.6	 87.9
	 Orthodox Christian	 10.3	 11.5
	 Other Christian	  1.1	  0.6
Ethnicity		
	 Oromo	 88.2	 90.7
	 Amhara	  3.3	  2.5
	 Yem	  3.3	  3.5
	 Other 	  5.2	  3.3
Observations (N)	 (633)	 (636)
Note: Of the sample of 1,300, there were 31 nonrespondents and refusals.
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Each interviewer conducted interviews using both 
methods to reduce the potential influence of interviewer 
effects on differences in reporting generated by the two 
methods. Interviewers were required to use the nonver-
bal response cards for the sensitive portion of the ques-
tionnaire with the respondents who were assigned the 
nonverbal response card (the experimental group), and 
they were required to use the conventional verbal re-
sponse method with the other one-half of the sample (the 
control group). The sensitive portion of the survey in-
cluded 50 questions on sexual behavior, knowledge, and 
attitudes. Two separate questionnaires were prepared: 
one for those assigned to the card method and one for 
those assigned to the verbal method. The questionnaire 
for use with the cards included instructions to be read by 
the interviewer on how to use the card for each question. 
It did not include any skip instructions for the sensitive 
portion of the questionnaire because the interviewer did 
not know the respondent’s responses to earlier questions. 
Respondents were told to point to any of the solid blue 
squares if the question did not apply. For example, when 
asked how old they were at the time of their first sexual 
intercourse, respondents were told “If you have never 
had sexual intercourse point to any of the blue squares.” 
The questionnaire used with the verbal responses includ-
ed skip patterns for questions that were not applicable 
based on earlier responses. In all other respects, the two 
questionnaires were identical. 

Invalid responses (a numeric response for a yes/no 
question or a yes/no response for a numeric question) 
ranged from approximately 1 to 3 percent of responses 
for those who used the card method, compared with less 
than 1 percent of those who responded verbally. A slight 
tendency was observed among respondents who used 
the cards to use the blue squares (“Does not apply”) to 
respond “No.”2 

As a result of the low levels of reported sexual behav-
ior in this population, many of the sensitive questions such 
as those concerning the conditions under which first sexu-
al intercourse or condom use occurred were not applicable 
to most respondents. Of the 50 questions for which the 
card method was used, a total of 12 applied to all respon-
dents and addressed sensitive topics regarding nonmarital 
sexual behavior, condom knowledge, and sexual atti-
tudes.3 Based on the social stigma attached to risky sex, the 
widespread social marketing of condoms, and recent ex-
posure to more permissive models of courtship and sexual 
relationships in the study area, we expect nonmarital sex 
and the acceptance of casual sex to be underreported and 
condom knowledge and acceptance of premarital sex in 
committed relationships to be overreported by respon-
dents who are using the verbal response method. 

Results

Table 2 presents the proportion of young people who 
reported having a nonmarital sexual partner in the 12 
months prior to the survey, by response method, catego-
rized by sex, education, place of residence, and marital 

Table 2  Percentage of survey respondents aged 13–24 who 
reported sexual behavior and perception of their HIV risk, by 
survey response method and selected sociodemographic 
characteristics, Gilgel Gibe Social and Sexual Relationship 
History Survey, Southwest Ethiopia, 2006
	  	 Never-married 
	 All respondents	 respondents
		  Had	 Ever at	
		 nonmarital	 risk of	 Two		  Ever
		  sexual	 acquiring	 or more		  had
		  partner in	 HIV in	 lifetime		  sexual
		  past 12 	 past 12	 sexual 		  inter-
Characteristic 	 n	 monthsa	 months	 partners	 n	 course

Response method
  Verbal response	 633 	 2.8	 0.2	 1.4	 482	 3.7
  Card response	 636 	 5.8*	 3.8**	 3.2*	 484	 6.9*
  Card (%)/verbal (%)	 —	 (2.07)	 (19.00)	 (2.29)	 —	 (1.86)
Females					   
  Verbal response	 310 	 2.6	 0.3	 2.3	 184	 3.8
  Card response 	 305	 5.2 	 3.6**	 2.3	 195	 6.8
  Card (%)/verbal (%)	 —	 (2.00)	 (12.00)	 (1.00)	 —	 (1.79)
Males					   
  Verbal response	 323 	 3.1	 0.0	 0.6	 298	 3.7	
  Card response	 321 	 6.2 	 4.1**	 4.0**	 289 	 7.0 
  Card (%)/verbal (%)	 —	 (2.00)	 nc	 (6.67)	 —	 (1.89)
No education					   
  Verbal response	 225 	 2.2	 0.4	 1.8	 107 	 3.7	
  Card response 	 218 	 5.0	 4.6**	 5.0 	 106 	 5.8
  Card (%)/verbal (%)	 —	 (2.27)	 (11.5)	 (2.78)	 —	 (1.57)
Some education (1+ 
  years)
   Verbal response	 408 	 3.2	 0.0	 1.2	 375 	 3.7
   Card response	 408 	 6.1*	 3.5**	 2.2	 378 	 7.2*
   Card (%)/verbal (%)	 —	 (1.91)	 nc	 (1.83)	 —	 (1.95)
Rural				  
  Verbal response	 482 	 2.1	 0.2	 0.8	 361 	 2.8
  Card response 	 469 	 5.8**	 4.5**	 3.6**	 356 	 5.7 
  Card (%)/verbal (%)	 —	 (2.76)	 (22.50)	 (4.50)	 —	 (2.04)
Urban				  
  Verbal response	 151 	 5.3	 0.0	 3.3	 121 	 6.7
  Card response	 157 	 5.7	 1.9 	 1.9	 128 	 10.3
  Card (%)/verbal (%)	 —	 (1.08)	 nc	 (0.58)	 —	 (1.54)
Never married				  
  Verbal response	 482	 3.3	 0.0	 0.4	 482	 3.7
  Card response 	 481	 6.4*	 3.3*	 2.1*	 481	 6.9*
  Card (%)/verbal (%)	 —	 (1.94)	 nc	 (5.25)	 —	 (1.86)
Ever married			 
  Verbal response	 151 	 1.3	 0.7	 4.6	 —	 —
  Card response	 145 	 3.4	 5.5*	 6.8	 —	 —
  Card (%)/verbal (%)	 —	 (2.62)	 (7.86)	 (1.48)	 —	 —

* Difference in proportions significant at p ≤ 0.05; ** p ≤ 0.01.   —  = Not applicable.     
nc = Not calculable.
aNever-married respondents who report having had one or more sexual partners 
in the past 12 months, and ever-married respondents who report having had two 
or more sexual partners in the past 12 months. 
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status. Nonmarital sexual partners were identified by 
asking the following question: “Including your current 
relationship, how many men [women] have you had 
sexual intercourse with in the past 12 months?” Never-
married respondents who reported having had sexual in-
tercourse with one or more partners in the past 12 months 
and ever-married respondents who reported having had 
sexual intercourse with more than one partner in the past 
12 months are treated as reporting a nonmarital sexual 
partner.4 Table 2 also presents the proportion of youth 
reporting that they felt they were ever at risk of acquiring 
HIV in the past 12 months, the proportion reporting two 
or more lifetime sexual partners, and, among never-mar-
ried young people, the proportion reporting ever having 
had sexual intercourse. 

The overall prevalence of nonmarital sex among those 
responding verbally was low: 2.8 percent of young peo-
ple reported a nonmarital sexual partner in the past 12 
months, and 3.7 percent of never-married young people 
reported ever having had sexual intercourse. These low 
reported levels of nonmarital sexual activity are consis-
tent with the reports in the 2005 Ethiopia DHS described 
above. The reported levels of nonmarital sexual experi-
ence in the sample were approximately two times higher, 
however, among respondents who used the nonverbal 
response cards. The effect of the response method on the 
willingness of the young people surveyed to report that 
they were at risk of acquiring HIV in the 12 months prior 
to the survey is especially striking. Virtually no respon-
dents answering the questions verbally admitted to be-
ing at risk of acquiring HIV, compared with 3.8 percent 
of respondents who used the card method. 

Although we might expect the response effect to be 
greatest among those subgroups for whom the reporting 
of nonmarital sexual relations is most stigmatized, such 
as women, rural inhabitants, and married respondents, 
no such pattern emerged. Although no clear patterns 
were found in the response effect by subgroup, the re-
ported levels of sexual experience and HIV risk were con-
sistently higher among those who used the card method 
than among those who responded verbally. The response 
effect was weakest among urban respondents, which is 
consistent with the perception that urban populations 
are more accepting than rural populations of nonmarital 
sexual activity. 

Table 3 presents the proportion of respondents who 
reported knowing where to obtain condoms and who 
indicated acceptance of premarital sex according to re-
sponse method used, categorized by sex, education, 
place of residence, marital status, and recent contact with 
health services. In contrast to our expectations regarding 
responses to questions about nonmarital sexual activity, 

which we expected to be underreported in the verbal re-
sponses, we expected knowledge of condoms and accep-
tance of premarital sex in committed relationships to be 
overreported in the verbal responses. Public health cam-
paigns promoted by the government and by nongovern-
mental organizations in the study area have emphasized 
the importance of safe sex practices and condom use. In 
this context, we expect young people to overreport know-
ing where to obtain condoms because some may perceive 
a lack of knowledge to be a sign of ignorance or backward-
ness. The results in Table 3 support this expectation, and 
consistently show that the young people in the sample 
overreported knowing where condoms can be obtained 
and overreported knowing a place where they would feel 
comfortable obtaining condoms when they gave verbal 
responses. The proportion of respondents who reported 
knowing where they could obtain a condom was 22 per-
cent lower among those who used the card method, com-
pared with those using the verbal response method (34 
percent compared with 43 percent). Respondents who 
used the card method were also less likely to report accep-
tance of premarital sex among couples who were engaged 
to be married, and somewhat less likely to report such ac-
ceptance among couples who were going steady. 

The response effect for condom knowledge varied 
across subgroups and was weakest among females and 
those with no schooling. Critically important for sexual 
health interventions targeted at high-risk groups, the 
largest difference in response patterns is found among 
single respondents and respondents who reported hav-
ing had no recent contact with health services. About half 
(51 percent) of the single respondents who used the ver-
bal response method reported knowing where to obtain 
a condom, compared with only 37 percent of respondents 
in the same group who used the nonverbal response card. 
Similarly, among those who have had no recent contact 
with health services, 28 percent who used the verbal re-
sponse method reported knowing where to obtain a con-
dom, compared with only 19 percent who used the card 
method. This difference in reported knowledge of access 
to condoms  presents additional challenges for public 
health programs by suggesting that conventional survey 
estimates may significantly overestimate this knowledge, 
and most likely condom use as well, among subgroups 
who are often the target of outreach programs. 

More encouragingly, our analyses comparing re-
spondents who had versus those who did not have recent 
contact with health services suggest that the conventional 
verbal response method may underestimate the poten-
tial impact of contact with the health-service sector on 
such knowledge. Based on the verbal responses, young 
people who had recent contact with health services were 
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1.8 (51.1/28.0) times more likely than those who had not 
had recent contact with health services to report know-
ing where to obtain a condom. Based on the answers re-
corded on the nonverbal response cards, young people 
who had recent contact with health services were 2.2 
(42.1/18.9) times more likely than those who had not 

to report knowing where to obtain a condom. The use 
of the nonverbal response card suggests that contact 
with health services was about 22 percent more effective 
(2.2/1.8 = 1.22) in providing young people in the study 
area with knowledge of where to obtain a condom than 
is suggested by the verbal responses. 

Table 3  Percentage of survey respondents aged 13–24 who reported knowledge of access to condoms and indicated their 
acceptance of premarital sex, by survey response method used, selected sociodemographic characteristics, and contact with 
health services, Gilgel Gibe Social and Sexual Relationship History Survey, Southwest Ethiopia, 2006
	 It is acceptable for a young woman to 	 It is acceptable for a young man to
	 Know a	 have sexual intercourse when she is: 	 have sexual intercourse when he is: 
	 Know where	 comfortable	 casually			   casually
	 to obtain	 place to obtain	 sexually	 going		  sexually	 going	
Characteristic	 condoms	 condoms	 attracted 	 steady	 engaged	 attracted 	 steady 	 engaged

Response method
	 Verbal response	 43.1	 35.2	 15.0	 36.8	 49.6	 23.1	 40.8	 54.3
	 Card response	 33.7**	 27.0**	 19.7*	 31.9 	 41.7**	 26.2	 34.4*	 46.0**
	 Card (%)/verbal (%)	 (0.78) 	 (0.77)	 (1.31)	 (0.87)	 (0.84)	 (1.13)	 (0.84)	 (0.84)
Females							     
	 Verbal response	 25.8	 16.8	 5.2	 25.2	 43.2	 14.2	 31.3	 49.7
	 Card response 	 21.7	 17.7	 8.1	 25.0	 41.1	 19.0	 30.0	 45.5
 	 Card (%)/verbal (%)	 (0.84)	 (1.05)	 (1.56)	 (1.99)	 (0.95)	 (1.34)	 (0.96)	 (0.92)
Males								      
	 Verbal response	 59.8	 52.9	 24.5	 48.0	 55.7	 31.6	 49.8	 58.8
	 Card response	 45.3**	 35.9**	 30.9 	 38.5*	 42.2**	 33.1	 38.8**	 46.6**
	 Card (%)/verbal (%)	 (0.76)	 (0.68)	 (1.26)	 (0.80)	 (0.76)	 (1.05)	 (0.78)	 (0.79)
No education								      
	 Verbal response	 18.2	 11.6	 7.1	 28.0	 46.7	 12.9	 30.7	 47.1
	 Card response 	 17.2	 12.7	 11.3	 20.9 	 42.1	 16.8	 24.7	 44.5
	 Card (%)/verbal (%)	 (0.95)	 (1.09)	 (1.59)	 (0.75)	 (0.90)	 (1.30)	 (0.80)	 (0.94)
Some education (1+ years)								      
	 Verbal response	 56.9	 48.3	 19.4	 41.7	 48.8	 28.7	 46.3	 58.3
	 Card response	 42.6**	 34.7**	 24.2 	 37.8	 58.6**	 31.2	 39.7 	 46.8**
	 Card (%)/verbal (%)	 (0.75)	 (0.72)	 (1.25)	 (0.91)	 (1.20)	 (1.09)	 (0.86)	 (0.80)
Rural								      
	 Verbal response	 34.0	 27.2	 14.1	 33.0	 49.2	 20.1	 35.9	 51.2
	 Card response 	 25.8**	 19.1**	 18.3 	 29.4	 40.3**	 21.9	 28.8*	 42.6**
	 Card (%)/verbal (%)	 (0.76)	 (0.70)	 (1.30)	 (0.89)	 (0.82)	 (1.09)	 (0.80)	 (0.83)
Urban								      
	 Verbal response	 72.2	 60.9	 17.9	 49.0	 51.0	 32.5	 56.3	 64.2
	 Card response	 56.9**	 50.3 	 23.8 	 39.4 	 45.6	 38.8	 50.9	 56.3
	 Card (%)/verbal (%)	 (0.79)	 (0.83)	 (1.33)	 (0.80)	 (0.89)	 (1.18)	 (0.90)	 (0.88)
Never married								      
	 Verbal response	 50.6	 41.7	 17.8	 27.8	 50.4	 27.4	 42.9	 56.8
	 Card response 	 36.7**	 29.7**	 22.4 	 21.8	 40.1**	 28.8	 36.5*	 44.7**
	 Card (%)/verbal (%)	 (0.73)	 (0.72)	 (1.26)	 (0.78)	 (0.80)	 (1.05)	 (0.85)	 (0.79)
Ever married								      
	 Verbal response	 24.2	 14.6	 6.0	 39.6	 47.0	 9.3	 33.8	 46.4
	 Card response	 19.2	 18.1	 10.8	 35.0	 46.6	 17.7*	 27.9	 50.3
	 Card (%)/verbal (%)	 (0.79)	 (1.24)	 (1.80)	 (0.88)	 (0.99)	 (1.90)	 (0.83)	 (1.08)
No recent contact with health services								      
	 Verbal response	 28.0	 20.6						    
	 Card response	 18.9**	 12.7*						    
	 Card (%)/verbal (%)	 (0.68)	 (0.62)						    
Recent contact with health services								      
	 Verbal response	 51.1	 42.9						    
	 Card response	 42.1**	 35.1*						    
	 Card (%)/verbal (%)	 (0.82)	 (0.82)
*Difference in proportions significant at p ≤ 0.05; **p ≤ 0.01.
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Discussion

The primary purpose of the Gilgel Gibe Social and Sexual 
Relationship History Survey was to provide a baseline as-
sessment of the prevalence of potentially high-risk sexual 
behaviors. Because of the relative religious conserva-
tism of the study population and the need to interview 
young people in their homes, we anticipated problems 
of response bias to questions about sexual behavior and 
knowledge. We developed the nonverbal response cards 
to provide a more private and confidential method for 
respondents to use to answer sensitive questions, and we 
tested the effectiveness of the cards using a randomized 
controlled trial design in which one-half of the sample 
used the response cards and the other half provided ver-
bal responses. Our findings from the Gilgel Gibe survey 
indicate that young people in this context are more likely 
to report stigmatized behaviors and are more likely to ad-
mit a lack of sexual knowledge when they use the nonver-
bal response cards than when they give verbal responses. 
Although the prevalence of premarital and extramarital 
sexual behavior was still low in the study population, the 
nonverbal response-card method produced estimates 
of these behaviors that were around two times higher 
than the estimates provided by the conventional verbal 
response method. We also found that estimates of the 
proportion of young people who knew where to obtain 
condoms were approximately 22 percent lower for those 
who used the more private and confidential card meth-
od, compared with those who used the verbal response 
method. Most critically for public health programs, the 
overreporting of condom knowledge was greatest among 
single young people and those who reported having had 
no recent contact with the formal health sector.

Despite the strengths of the nonverbal response-
card method, it is not without weaknesses. Because the 
interviewers do not know the respondents’ answers to 
the sensitive questions, skip patterns cannot be built into 
the questionnaire. To address this problem, blue squares 
were included in the response card to indicate “Does not 
apply.” The use of the blue square, however, places a 
greater burden on the respondent than would the use of 
the verbal response method that includes an interviewer-
directed skip pattern. The pretest version of the nonverbal 
response card included ordinal response categories, but 
the respondents had difficulty using the card accurately 
for this purpose. Future research using the card method 
should explore the viability of incorporating ordinal and 
nominal response categories with dedicated cards and in-
terviewer guide cards. The nonverbal response card also 
introduced interviewer error when the three-digit code 
recorded by the interviewer was invalid and respondent 

error when the type of response (yes/no or numeric) was 
inconsistent with the question asked. A subsequent ver-
sion of the nonverbal response card uses a larger font for 
the three-digit codes and separates the card into a yes/
no panel and a numeric response panel to reduce these 
types of errors. 

This study has broader implications for how research-
ers should solicit responses to sensitive questions in gen-
eral, as well as to questions that address types of knowl-
edge and attitudes associated with less traditional or more 
modern lifestyles. Although qualitative research methods 
have been used to address concerns about the validity 
of survey responses to sensitive questions and to better 
understand the dynamics of risky sexual behaviors and 
condom use (Nzioka 2004; Obermeyer 2005; Marston and 
King 2006), these methods are costly and are not appro-
priate for generalizing to entire populations. The nonver-
bal response card dramatically improves the reporting of 
risky sexual behaviors in situations in which such behav-
iors are sensitive and subject to response bias. Because the 
interviewer does not know the respondent’s answer to a 
survey question, the social desirability motive for misre-
porting is greatly reduced and is limited to those respon-
dents who, regardless of the mode of question adminis-
tration or response, do not believe that their responses 
are confidential. The awkwardness created by intrusive 
questions is reduced because the respondent does not 
provide a verbal answer. The response card also reduces 
participants’ concerns about the risk of disclosure during 
the interview. Not only does the interviewer not know the 
respondent’s answer, no one within listening range does 
either. This feature of the card is especially important for 
interviews conducted in crowded settings where privacy 
is difficult to achieve and also, particularly, for interviews 
with women and young people in settings where cultural 
norms prohibit those respondents, particularly young 
women, from being alone with strangers. The nonverbal 
response-card method is inexpensive, easily implemented 
among poor rural populations in which illiteracy is high, 
and can be adapted to a variety of survey instruments. It is 
particularly useful in settings in which computer-assisted 
methodologies are impractical or not feasible. 

Notes
1	 A romantic relationship was defined by the interviewers as “a rela-

tionship that lasted for at least one month in which you were boy-
friend and girlfriend or husband and wife. A romantic relationship 
may have involved sexual relations or it may have involved noth-
ing more than holding hands.”

2	 In a series of seven yes/no questions regarding the conditions of 
first sexual intercourse, the proportion of “Does not apply” re-
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sponses (blue squares) for those who had responded “Yes” to a 
prior question on ever had sexual intercourse ranged from 8–10 
percent of the card responses, compared with around 3 percent of 
the verbal responses. Among respondents who had answered “No” 
to the question on ever had sexual intercourse, 2–3 percent of the 
card responses to the questions on conditions of first sex were “Yes” 
or “No” rather than “Does not apply” (blue square). 

3	 The questions asked of all respondents were: (1) Have you ever had 
sexual intercourse? (2) Including your current relationship, with 
how many men [women] have you ever had sexual intercourse? (3) 
Including your current relationship, with how many men [women] 
have you had sexual intercourse in the past 12 months? (4) In the past 
12 months, do you think you were ever at risk of contracting HIV? 
(5) Do you know of a place where you could obtain condoms if you 
needed to? (6) Do you know of a place where you would feel com-
fortable obtaining condoms? (7) Is it acceptable for a young woman 
to have sexual intercourse when she is casually sexually attracted to 
a male? (8) Is it acceptable for a young woman to have sexual inter-
course when she is going steady with a male? (9) Is it acceptable for 
a young woman to have sexual intercourse with a male when she is 
engaged to be married to him? (10) Is it acceptable for a young man 
to have sexual intercourse when he is casually sexually attracted to 
a female? (11) Is it acceptable for a young man to have sexual inter-
course when he is going steady with a female? (12) Is it acceptable 
for a young man to have sexual intercourse with his fiancée?

4	 Male respondents in polygamous unions had to report having had 
more than two sexual partners in the past 12 months in order to be 
classified as having a nonmarital sexual partner.
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