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Abstract

Background: Self-report of sensitive sexual behaviors is often inaccurate and subject to social
desirability bias. List experiment is an alternative survey method to mitigate biases. The objective

of this study was to estimate the rate of sexually transmitted infections (STIs) among older adults



in urban Tanzania using the list experiment and to compare it with the estimate from direct

guestioning.

Methods: The study was nested within the Dar es Salaam Urban Cohort Study, the Health and
Demographic Surveillance System (HDSS) in Ukonga, Tanzania. Men and women aged 240 years
were randomly assigned to receive a list of either four control items (i.e., control group), or four control
items plus an additional item on having had a disease through sexual contracts in the past 12 months
(i.e., treatment group). We calculated the mean difference in the total number of items to which
respondents responded “yes” in the treatment vs. control groups, and compared it to the proportion

measured in direct questioning. Multivariate linear and non-linear regression models were also fitted.

Results: A total of 2310 adults aged =40 years was enrolled in the study: 32% were male, and 48%
were aged 40-49 years. The estimated prevalence of having sexually transmitted infections (STIs)

in the past 12 months was 17.8% (95% Confidence Interval [CI] 12.3-23.3) in the list experiment,
almost 10 times higher compared to 1.8% (95%CI 1.3-2.4) when directly asked (p<0.001). The
prevalence was higher in men (27.0%; 95%CI 17.0-37.0) than in women (12.9%; 95%CI 6.4-19.4).
The prevalence remained high after adjusting for age, multiple lifetime partners, and other

sociodemographic factors in multivariate linear regression (15.6%; 95%CI 7.3-23.9).

Conclusions: The study found a higher estimated prevalence of STIs among older adults in urban
Tanzania using the list experiment than when directly asked. This highlights the need for screening

of STls including HIV to ensure effective prevention and treatment in older adults.
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Introduction

In 2020, there were estimated 374 million new infections of four curable sexually
transmitted infections (STIs) (chlamydia, gonorrhea, syphilis, and trichomoniasis) among people
aged 15-49 years worldwide, and about 26% (96 million) of these occurred in the African region [1].
In 2016, the World Health Organization made a global priority to better understand the
epidemiology of STls and strengthen STlIs screening and treatment programme at national and
regional levels [2]. In East Africa, the prevalence of chlamydia and other STIs (except HIV) is
estimated approximately 3% among individuals aged 15-49 years in clinic or community settings
and 10% in high-risk groups [3]. However, the current surveillance of STls largely focus on

individuals at reproductive age, and there are no estimates available among adults aged =50 years.

The society often considers that “older people” do not engage in sexual behaviors therefore
not at risk of acquiring STIs, which is clearly misconception [4,5]. There is a trend for increasing
STIs in older populations across the globe including North America [4], Asian regions [6,7], and
sub-Sharan Africa (SSA) [8,9]. In SSA, the region accounting for more than 70% global burden of
HIV infection [10], the emerging epidemic of STIs occurs in parallel as the life expectancy in the
population including those living with HIV increases [11]. People living with HIV are also ageing
across SSA [12,13]. For example, about 15% of people enrolled in the HIV care and treatment

programme were at the age of 250 years in Tanzania [14].

In many low-and-middle-income settings with lack of routine laboratory diagnosis for STls
surveillance, the Demographic and Health Survey (DHS) measures self-reported data for STIs and
sexual behaviours. However, self-reported measurement of sexual behaviors is subject to biases
such as interviewers bias or social desirability bias, leading to under- or over-estimation of sexual
behaviors [15-17]. Computer-assisted self-interview (CASI) is an alternative way of face-to-face
interviews to standardize data collection and reduce interview-related variability in responses [18]
and has been shown feasible for completing quantitative sexual behaviour questionnaires [19].
However, several studies have shown that CASI surveys for sexual behaviors do not necessarily
yield more accurate estimates, and responses can greatly vary compared to face-to-face

interviews [16].

List experiment is a methodology that can be used to indirectly ask questions about
sensitive items, such as sexual behaviors or stigmatized health events, and obtain more accurate
estimates of prevalence while mitigating the effect of social desirability bias [20]. Respondents are
more likely to honestly report as responses are collected only in an aggregate estimation without
revealing answers to specific items. It has been used to measure risky sexual behaviour [21], illicit
drug use [22], and abortion [23] in the health research and other social science fields [24]. To our
knowledge, no study has applied the list experiment to measure the prevalence of STIs. The

objective of this study is to estimate the underlying rate of experiencing STIs in the recent year



among older adults in urban Tanzania using list experiment and to compare that with the estimate

from direct questioning.

Methods
Study Population and Setting

We used the cross-sectional survey data from the “Health and Aging in Africa: a Longitudinal
Study in three INDEPTH Communities” (HAALSI) survey in Tanzania, which was established to
examine specific characteristics and determinants of healthy aging among older adult
populations in sub-Saharan Africa. The HAALSI Tanzania was nested within the Dar es
Salaam Urban Cohort Study (DUCS) in Dar es Salaam, Tanzania. DUCS is a Health and
Demographic Surveillance System (HDSS) that offers a community-based research platform to
better understand the health and population dynamics representing urban populations [25]. The
HDSS monitors the demographic and health information for approximately 100,000 residents
and 21,000 households in the Ukonga and Gongo la Mboto wards, encompassing seven
administrative streets (Gongo la Mboto, Guluka kwa lala, Mwembe Madafu, Markaz, Mazizini,
Mongo la Ndege and Ulongoni) [25]. The 2013 HDSS census data was used as a sampling
frame, and of those enrolled in the DUCS, the HAALSI Tanzania survey randomly selected
adults aged 40 year. Field workers identified and visited the selected individuals and conducted
home-based interviews from June 2017 to June 2018. Participation in this study was voluntary,

and written informed consent was obtained from all participants prior to conducting the survey.

Study Design

All study participants were asked to complete a questionnaire via computer-assisted personal
interviewing (CAPI) system. Interviewers used tablet computers to conduct the guestionnaire in
Swahili. The questionnaire included a comprehensive set of questions on sociodemographic and
clinical factors, and physical and mental functions. We employed both list experiment (i.e., also
known as unmatched count techniques or item count technique) [20] and direct questioning to
estimate the prevalence of having contacted STIs in the past 12 months among the study patrticipants.
The tablet randomized each respondent to receive a list of four control items (i.e., control group), or a
list of five items (the same four control items plus an additional question regarding whether the
respondent had a disease through sexual contracts in the past 12 months) (i.e., treatment group).
The list of questions was following: 1) | like reading Swahili newspapers; 2) | prepare food for my
family every day; 3) My vision has worsened in the past few years; 4) | have smoked cigarettes in the
past 12 months; and 5) | have had a disease which | got through sexual contact during the last 12
months (Randomized). Respondents were asked to report the total number of items to which they

responded “yes” without specifying which item they considered as true. About half of the sample were



randomly assigned to the treatment group. Later in the survey, all respondents were also directly
asked whether they got a disease through sexual contacts in the past 12 months. ltems within
randomization were designed to have negative correlation thus to avoid the likelihood of choosing
“yes” to all items (‘ceiling effects’) or choosing none of the items (‘floor effects’), which could indirectly

reveal the participants’ response to the additional question in the treatment group [26].

Covariates

Sociodemographic and sexual behaviors information were extracted from the HDSS.
Baseline demographic information included age, education, and marital status. The self-reported
number of different sexual partners in the lifetime and multiple sexual partners in the last 12 months
were used to indicate sexual behaviors. Smoking history of any tobacco products and alcohol

consumption in the last 30 days to screen excessive drinking were also included.

Statistical analysis

We first estimated the proportion of having STIs in the past 12 months from direct questioning
(“direct response”). From the list experiment, we calculated the mean scores of the selected items in
the treatment and control groups. The average difference in the mean scores in the treatment and
control groups represents the proportion of respondents who chose “yes” to the additional question
on whether they had a disease through sexual contacts in the past 12 months (“indirect response”).
This could be considered as the estimated prevalence of STls in the past 12 months in the study

population after mitigating social desirability bias and was measured as following:

St 2 YT:l,i _ Z YT:O,i
N7 N¢

where m represents the proportion of the study individuals who have experienced the
sensitivity item, Y is the number of items reported by each respondent, T represents whether being
randomized to receive the additional item (T=1 is the treatment list, T=0 is the control list), Nt
represents the number of individuals who received the treatment list, and N¢ is the number of
individuals who received the control list. We then compared the prevalence of having STIs in the past
12 months from the direct response to the indirect response using the t-test.

Second, although the difference in the two means provides the estimated prevalence of SITs
in the past 12 months after mitigating social desirability bias, the estimates could be outside the range
of 0 and 1 and affected by confounding from other covariates. Several estimators including non-linear
regression or maximum-likelihood estimators were developed to address such limitations [24]. We
fitted multivariate linear and non-linear regression to estimate the prevalence of STls using the list
experiment, adjusting for the covariates that might be associated with the risk of STIs [26,27].
Specifically, we adjusted for sex (male vs. female), age groups (40-49, 50-59, 60-69, 70+ years),
having more than 5+ lifetime sexual partners, alcohol consumption in the last 30 days (yes vs. no),

and current smoking status (yes vs.no). The non-linear regression model is implemented in two steps



by minimizing the sum of squared residuals and robust to non-strategic measurement error and
potential model misspecification as the model only makes an assumption about the conditional mean
functions [28]. The adjusted estimates with 95% confidence intervals are reported. The multivariate
regression analyses were conducted using list package in R 4.1.3 and other analyses in STATA
version 16 [29].

Ethical consideration
The study was approved by the ethical review boards of the Harvard T.H. Chan School of

Public Health and Muhimbili University of Health and Allied Sciences.

Results

Of a total of 2,310 individuals approached and participated in the survey, 40 participants
had incomplete or missing response, and 2,270 completed the list experiment: 1,120 was
randomized to the control, and 1,150 to the treatment group to receive the additional sensitivity
item on STIs. Overall, 32% (n=722) were males, 62% (n=139) had some primary education (Table
1). Nearly half of the respondents were aged 40-49 years (48%, n=1394), and 71% were currently
married or cohabitating. Less than 5% (n=83) of respondents reported having two or more partners
in the last 12 months. The sociodemographic and behavioral characteristics were similar between

the treatment and the control groups.

When people were directly asked whether they had a disease through sexual contacts in
the past 12 months, the self-reported prevalence was 1.8% (95% CI 1.3-2.4) (Table 2, Figure 1).
The prevalence was similar between males (2.4%; 95% CI 1.3-3.5) and females (1.6%; 95% ClI
1.0-2.2). However, the estimated “true” prevalence of having STls in the last 12 months using the
list experiment was almost 10 times higher at 17.8% (95% CI 12.3-23.3), compared to the direct
response (p<0.001). When stratified by sex, the prevalence of STls in the list experiment was
higher in men (27.0%; 95% CI 17.0-37.0) than in women (12.9%; 95% CI 6.4-19.4).

We further examined the responses by other sociodemographic and behavioral covariates.
The estimated prevalence of STIs among those aged 40-49 years was 19.5% (95% CI 11.7-27.3%)
using the list experiment, compared to 2.7% (95% CI 1.8-3.8%) in the direct question (p<0.001).
The difference between direct response and list experiment did not significantly differ among those
aged 50-59 years though [0.8% (95% CI 0.3-1.9) vs. 6.7% (95% CI -4.1-17.4), p=0.22,
respectively]. However, the estimated prevalence of STIs among those aged 60-69 years and 70+
years in the list experiment was much higher at 24.3% (95% CI 11.1-37.6%) and 29.3% (95% ClI
8.7-49.9%), respectively, compared to the direct response. Of those who were currently married
and/or cohabitating, the estimated prevalence of STls in the past 12 months was 20.0% (95% CI
13.4-26.6%) in the list experiment. Among those with 25 lifetime sexual partners, the estimated

prevalence of STls in the list experiment was significantly higher than in the direct response [25.9%



(95% CI 12.3-39.4) vs. 11.5% (95% CI 5.7-20.1), p<0.001]. The estimated prevalence of STls
between direct response and list experiment also significantly differed by alcohol consumption or

smoking history.

The estimated prevalence of STls using list experiment was slightly attenuated but still
much higher after adjusting sex, age, number of lifetime partners, alcohol consumption, and
smoking history using either a linear regression [15.6% (95% CI 7.3-23.9)] or a non-linear
regression [15.8% (95% CI 8.3-30.2)]. When stratified by sex, the estimated prevalence of STls
was 29.2% (95% CI 17.6-40.7) in males and 10.6% (95% CI 3.6-17.7) in females in the
multivariate linear regression. Overall, males were significantly more likely to have contracted STIs
compared to females adjusting for other covariates (adjusted odds ratio = 2.87; 95% CI 1.20-6.84)
(Table 3).

Discussion

We found that the prevalence of self-reported STIs in the recent year among a random
sample of adults aged 40 years or older was strikingly high at 17.8% in an urban population in Dar
es Salaam, Tanzania. The reported rate was much higher among males compared to females, and
the prevalence was almost ten times higher than the reported rate measured via direct questioning.
Most demographic, sexual behavior, and HIV surveillances in sub-Saharan Africa are largely
limited to the population at reproductive age (15-49 years). In this study, over 20% of adults aged
40-49 and 60+ years reported having a disease through sexual contacts in the past 12 months
when they were indirectly asked using the list experiment. Although we could not validate against
biomarker tests, our findings highlight that older adults are highly sexually active and at high risk of

contracting STIs.

In Tanzania, HIV prevalence was 4.5% among those aged 15-49 years in 2017 while HIV
incidence has declined over the past few years [30]. However, as HIV epidemics are ageing across
sub-Saharan Africa, older individuals have an increased risk for HIV and other STls. Our study
shows that older adults in urban Tanzania continue to engage in sexual behaviors, and a high
proportion may experience STIs and relevant symptoms. We cannot validate our findings against
the prevalence of laboratory-confirmed STIs since there are currently no estimates available for the
prevalence of HIV and other STls in adults aged = 50 years in Tanzania and globally. In recent
cross-sectional surveys in Tanzania, the laboratory-diagnosed prevalence of trachomatis and
vaginalis among adolescent girls were 12% and 19%, respectively [31]. The prevalence of
chlamydia was close to 10% in high-risk groups in Eastern Africa although the estimated
prevalence was lower in community settings [3]. In South Arica where the HIV prevalence in adults
is around 20%, the estimated co-infection prevalence of gonorrhoea and chlamydia was as high as
30-40% among aged 25-49 years [3].



Most DHS collect sexual behaviour information as part of routine household surveys. In the
settings where other confirmatory laboratory tests are limited, collecting accurate self-reported
behavior data is critical. Face-to-face interviews are prone to biases such as social desirability bias
[32,33], thus CASI and other computerized surveys are increasingly used in routine surveillance for
sexual behaviors. However, previous studies have shown that responses through CASI still
significantly vary in different settings and populations [15,16,18,19]. Regardless of survey modes,
people may feel uncomfortable and fear of social stigma to honestly answer questions on sensitive
items such as sexual behaviors or diseases, which lead to substantial misclassification of

experiencing the sensitive items.

List experiment is a methodology to quantify and mitigate such misclassification by allowing
respondents only to report in an aggregate form without revealing their answers to specific items.
Studies have shown that respondents are more likely to truly answer to the questions when asked
using the list experiment compared to the direct question [34]. List experiment has been used to
measure risky sexual behaviour[21] or and abortion [23]. A study in Liberia, where induced
abortion is illegal, found that 32% of women reported experiencing lifetime abortion when indirectly
asked in the list experiment, compared to the DHS estimate of 6% [23]. To our knowledge, this is
the first study to apply the list experiment to measure the prevalence of STIs. We found that people
can still significantly under-report sexual behaviors when directly asked in a standardized computer

survey. Further replications of our findings in similar settings will be instructive.

Currently, STIs screening is hot commonly done in an older population, and HIV
surveillance often has the upper age limit at 49-55 years. Our findings show that there is a huge
discrepancy in the reported estimates for STIs when measured using direct and indirect
guestioning. For effective prevention, treatment and management, routine screening for STIs and
HIV in older population need to be considered in Tanzania and other similar settings.
Methodologically, comparing the estimates from the list experiment to laboratory-based results can
be helpful to understand the degree of biases and underlying population estimates for STIs.
Nevertheless, these study findings provide evidence that routine DHS or self-reported surveillance
data based on direct questions may be substantially under-reported thus needs careful
interpretation. Future studies can examine whether reporting of other sensitive behaviors such as

alcohol consumption or multiple sexual partners is comparable in direct and indirect questioning.
Strengths and limitations

The study has several important limitations. First, the study was based on self-reported
outcomes and could not be validated against laboratory test results. Confirmatory STls tests
among those who reported having disease through sexual contacts could shed further light on the
accuracy of estimates measured using the list experiment. Second, although the study used
relatively simple questions as control items, it is possible that respondents may have

misinterpreted them. However, any potential bias occurred in answering the questions would have



resulted in non-differential bias in the treatment and control groups. Third, we did not specify any
specific disease for STIs. Respondents could consider genital irritations or any temporary
symptoms as a sign of STIs broadly. Nevertheless, the very high estimate of self-reported disease
implies the common engagement of sexual activity and potential presence of STIs. As the study
was nested within the existing HDSS surveillance and represented a random sample of the
population, our estimates are representative of the urban population in Dar es Salaam in Tanzania.
This study provides unique insights as one of the very few studies which measured in-depth data

in an urban older population using an innovative technique.

Conclusion

In this study, we found that the prevalence of having STls in the recent year measured was nearly
20% among older adults in urban population in Tanzania. Further study is warranted to validate our
findings against laboratory-confirmed STls results. This novel application can be considered as a

tool to capture the true parameter reported for sexual behaviors.

Conflict of Interest

The authors declare no conflict of interest.

Acknowledgements

The authors would like to thank the community for their participation in the HAALSI study.

Funding

Research reported in this publication was supported by the National Institute on Aging of the
National Institutes of Health under Award Number P30AG024409. The content is solely the
responsibility of the authors and does not necessarily represent the official views of the National

Institutes of Health.



References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

World Health Organization. Global progress report on HIV, viral hepatitis and sexually
transmitted infections, 2021. 2021.

World Health Organization. Global health sector strategy on sexually transmittd infections
2016-2021: towards ending STIs [Internet]. 2016.

Torrone EA, Morrison CS, Chen P-L, Kwok C, Francis SC, Hayes RJ, et al. Prevalence of
sexually transmitted infections and bacterial vaginosis among women in sub-Saharan Africa:
An individual participant data meta-analysis of 18 HIV prevention studies. PLoS Med.
2018;15(2):e1002511.

Lindau ST, Schumm LP, Laumann EO, Levinson W, O’Muircheartaigh CA, Waite LJ. A
Study of Sexuality and Health among Older Adults in the United States. N Engl J Med.
2007;357(8):762-74.

Minichiello V, Rahman S, Hawkes G, Pitts M. STI epidemiology in the global older
population: emerging challenges. Perspect Public Health. 2012;132(4):178-81.

Choe H, Lee S, Kim C, And YC. Prevalence of sexually transmitted infections and the
sexual behavior of elderly people presenting to health examination centers in Korea. J Infect
Chemother. 2011;17(4):456-61.

Pearline R V., Tucker JD, Yuan L-F, Bu J, Yin Y-P, Chen X-S, et al. Sexually Transmitted
Infections Among Individuals Over Fifty Years of Age in China. AIDS Patient Care STDS.
2010;24(6):345-7.

Kassu A, Mekonnen A, Bekele A, Abseno N, Melese E, Moges F, et al. HIV and syphilis
infection among elderly people in northwest Ethiopia. Jpn J Infect Dis. 2004;57(6):264—7.

Negin J, Cumming RG. HIV infection in older adults in sub-Saharan Africa: extrapolating
prevalence from existing data. Bull World Health Organ. 2010;88(11):847-53.

Kharsany ABM, Karim QA. HIV Infection and AIDS in Sub-Saharan Africa: Current Status,
Challenges and Opportunities. Open AIDS J. 2016;10:34-48.

Bor J, Herbst AJ, Newell M-L, Barnighausen T. Increases in Adult Life Expectancy in Rural
South Africa: Valuing the Scale-Up of HIV Treatment. Science (80- ). 2013;339(6122):961-5.

Vollmer S, Harttgen K, Alfven T, Padayachy J, Ghys P, Barnighausen T. The HIV Epidemic
in Sub-Saharan Africa is Aging: Evidence from the Demographic and Health Surveys in
Sub-Saharan Africa. AIDS Behav. 2017;21(S1):101-13.

Mahy M, Autenrieth CS, Stanecki K, Wynd S. Increasing trends in HIV prevalence among
people aged 50 years and older: evidence from estimates and survey data. AIDS.
2014;28(4):S453.

Eduardo E, Lamb MR, Kandula S, Howard A, Mugisha V, Kimanga D, et al. Characteristics
and Outcomes among Older HIV-Positive Adults Enrolled in HIV Programs in Four Sub-
Saharan African Countries. Thorne C, editor. PLoS One. 2014;9(7):e103864.

Kelly CA, Soler-Hampejsek E, Mensch BS, Hewett PC. Social desirability bias in sexual
behavior reporting: evidence from an interview mode experiment in rural Malawi. Int
Perspect Sex Reprod Health. 2013;39(1):14-21.

Phillips AE, Gomez GB, Boily M-C, Garnett GP. A systematic review and meta-analysis of
guantitative interviewing tools to investigate self-reported HIV and STI associated
behaviours in low- and middle-income countries. Int J Epidemiol. 2010;39(6):1541-55.

Bowling A. Mode of questionnaire administration can have serious effects on data quality. J
Public Health (Bangkok). 2005;27(3):281-91.

Gnambs T, Kaspar K. Disclosure of sensitive behaviors across self-administered survey



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

modes: a meta-analysis. Behav Res Methods. 2015;47(4):1237-59.

Harling G, Gumede D, Mutevedzi T, McGrath N, Seeley J, Pillay D, et al. The impact of self-
interviews on response patterns for sensitive topics: a randomized trial of electronic delivery
methods for a sexual behaviour questionnaire in rural South Africa. BMC Med Res Methodol.
2017;17(1):125.

Kuklinski JH, Cobb MD, Gilens M. Racial Attitudes and the “New South.” J Polit.
1997;59(02):323.

LaBrie JW, Earleywine M. Sexual risk behaviors and alcohol: Higher base rates revealed
using the unmatched-count technique. J Sex Res. 2000;37(4):321-6.

Miller JD, Cisin IH, Harrel A V. A new technique for surveying deviant behavior: Item-count
estimates of marijuana, cocaine, and heroin. In: Annual Meeting of the American
Association for Public Opinion Research, St Petersburg, FL, USA. 1986.

Moseson H, Massaquoi M, Dehlendorf C, Bawo L, Dahn B, Zolia Y, et al. Reducing under-
reporting of stigmatized health events using the List Experiment: results from a randomized,
population-based study of abortion in Liberia. Int J Epidemiol. 2015;44(6):1951-8.

Aronow PM, Coppock A, Crawford FW, Green DP. Combining list experiment and direct
guestion estimates of sensitive behavior prevalence. J Surv Stat Methodol. 2015;3(1):43—-66.

Leyna GH, Berkman LF, Njelekela MA, Kazonda P, Irema K, Fawzi W, et al. Profile: The Dar
Es Salaam Health and Demographic Surveillance System (Dar es Salaam HDSS). Int J
Epidemiol. 2017;46(3):801-8.

Blair G, Imai K. Statistical Analysis of List Experiments. 2012;47-77.

Imai K. Multivariate regression analysis for the item count technique. J Am Stat Assoc.
2011;106(494):407-16.

Blair G, Chou W, Imai K. List Experiments with Measurement Error. Polit Anal.
2019;27(4):455-80.

Chou W, Park B, Coppock A. Package ‘ list’ R. 2019;

UNAIDS, Joint United Nations Programme on HIV/AIDS (UNAIDS). AIDSinfo [Internet].
2018.

Hokororo A, Kihunrwa A, Hoekstra P, Kalluvya SE, Changalucha JM, Fitzgerald DW, et al.
High prevalence of sexually transmitted infections in pregnant adolescent girls in Tanzania:
a multi-community cross-sectional study. Sex Transm Infect. 2015;91(7):473-8.

Van de Mortel T. Faking it: social desirability response bias in self-report research. Aust J
Adv Nurs. 2008;25(4):40-8.

Ghanem KG, Hutton HE, Zenilman JM, Zimba R, Erbelding EJ. Audio computer assisted
self interview and face to face interview modes in assessing response bias among STD
clinic patients. Sex Transm Infect. 2005;81(5):421-5.

Rosenfeld B, Imai K, Shapiro JN, Candidate PD, Shapiro J, Thank W, et al. An Empirical
Validation Study of Popular Survey Methodologies for Sensitive Questions). As their
applications increase, new methodologies have been developed to analyze responses to
these indirect questioning techniques and statistically. Am J Pol Sci. 2013;00(0).



Table and figure caption

Table 1. Sociodemographic and behavioural characteristics of participants who
completed the list experiment by randomization groups

Treatment Control
n=1120 n=1150
N (%) N (%)
Sex
Male 346 (30.9) 384 (33.4)
Female 774 (69.1) 766 (66.6)
Self-reported HIV status
Negative 725 (64.7) 688 (59.8)
Positive 48 (4.3) 65 (5.7)
Never tested 330 (29.5) 378(32.9)
Missing 17 (1.5) 19 (1.7)
Age (years)
40-49 544 (48.6) 545 (47.4)
50-59 303 (27.1) 308 (26.8)
60-69 182 (16.3) 194 (16.9)
70-79 63 (5.6) 71(6.2)
80+ 28 (2.5) 32(2.8)
Education Level
No formal education 186 (16.7) 171 (15.0)
Primary (grade 1-7) 681 (61.2) 713 (62.4)
Ordinary secondary (grade 8-11) 193 (17.4) 189 (16.5)
Advanced secondary or above (grade 12+) 52 (4.7) 70 (6.1)
Country of Origin
Tanzania 1097 (98.5) 1138 (99.4)
Other 17 (1.5) 7 (0.6)
Marital Status
Currently married or cohabitating 793 (71.2) 803 (70.2)
Separated or divorced 95 (8.5) 101 (8.8)
Widowed 190 (17.1) 205 (17.9)
Never married 35(3.1) 35(3.1)
Employment Status
Employed (part or full time) 523 (47.1) 526 (46.1)
Not working 207 (18.6) 232 (20.3)
Homemaker 380 (34.2) 383 (33.6)
Alcohol consumption in the last 30 days
Yes 140 (12.7) 172 (15.1)
Ever smoking tobacco products
Yes 153 (13.8) 152 (13.4)
Number of lifetime sexual partners
0-4 826 (73.8) 877 (76.3)
5+ 206 (18.4) 200 (17.4)
Don't know/Refused 87 (7.8) 73 (6.3)
Multiple partners in the last 12 months
Yes 36 (3.3) 51 (4.5)




Table 2. The reported proportion of having contracted a disease through sexual contacts in the last 12
months in the list experiment and direct question among 2,270 adults 2 40 years in Dar es Salaam,

Tanzania
2)
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. 0.018
Having contracted a (0.01
disease through 23 |11 18|11 1.6 : <0.0
sexual contacts in 10 {05 06 |31 29 0.178(0.123,0.233) 0(3;,38 01
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2) By covariates
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0.024
(0.01
74 |1 34 1.7 |37 14 <0.0
Male 4 3 38| 6 68 0.270 (0.169, 0.370) 4, 01
0.038
)
0.129 (0.064, 0.194) 0.016
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.01
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0.038
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0.067 (-0.041, 0.174) 0.008
(0.00
61 |30 1.8 |30 1.7
50-59 5 1 34 5 67 3, 0.22
0.019
)
0.243 (0.111, 0.376) 0.005
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*p-value is estimated using a t-test comparing the proportion of having contracted a disease through

sexual contacts in the last 12 months in the list experiment (i.e. difference-in-mean scores between
treatment and control groups) to the proportion reported in direct question.




Table 3. Estimated coefficients and odds ratios from the list experiment in multivariate linear or non-
linear regressions models*

Linear regression Non-linear regression

Variables Coefficient SE Odds Ratio 95% Cl
Sensitive item

Male (vs. Female) 0.185** 0.075 2.870** (1.204, 6.841)
Age groups, years

40-49 Ref Ref

50-59 -0.146** 0.067 0.289 (0.055, 1.524)
60-69 0.027 0.080 1.386 (0.572, 3.358)
70+ 0.006 0.129 0.878 (0.208, 3.695)
Having more than 5+

lifetime sexual partners 0.042 0.082 1.507 (0.608, 3.737)
(Yes vs. No)

Alcohol consumption in the

last 30 days (Ves vs. No) -0.004 0.084 1.183 (0.424, 3.300)
Smoking status (Yes vs. No) -0.149 0.098 0.500 (0.18, 4.746)
Control items

Male (vs. Female) -0.326*** 0.052 0.708*** (0.635, 0.789)
Age groups, years

40-49 Ref Ref

50-59 0.189*** 0.048 1.214%** (1.104, 1.335)
60-69 0.043 0.059 1.041 (0.924, 1.174)
70+ -0.134 0.088 0.865 (0.72,1.039)
Having more than 5+

lifetime sexual partners 0.112 0.061 1.131** (1.001, 1.279)
(Yes vs. No)

Alcohol consumption in the

last 30 days (Yes vs. No) 0.068 0.058 1.072 (0.953, 1.206)
Smoking status (Yes vs. No) 0.105 0.070 1.122 (0.972, 1.296)

*The coefficients of interest are highlighted in grey. Each variable is adjusted for all other variables shown in the
column. Control items indicate the four control items asked both in the treatment group and the control group, while
the sensitive item indicates the question on having had a disease through sexual contact during the past 12 months in
the treatment group.

**p-value <0.05; *** p-value <0.01
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Figure 1. The percentage of reporting to have contracted a disease through sexual contact in the last 12
months among all participants (“overall”) and by gender. Blue bars indicate the results from direct question
and orange bars from list experiment. The error bars indicate the 95% confidence intervals.
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