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Abstract

Objective: To evaluate HIV testing yield under several candidate strategies for outreach testing at 

venues (i.e., places where people socialize and meet new sex partners) in East Africa cross-border 

areas.

Design: Population-based cross-sectional biobehavioral survey of people who had not been 

previously diagnosed with HIV found in venues.

Methods: We identified participants who would have been tested for HIV under each of 10 

hypothetical outreach testing strategies and calculated the proportion who would have newly tested 

positive for HIV under each strategy. Based on this proportion, we calculated the “number needed 

to test” (NNT) to identify 1 new case of HIV under each strategy. All estimates were obtained by 

applying survey sampling weights to account for the complex sampling design.

Results: If testing were performed at a random sample of venues, 35 people would need to be 

tested to identify 1 new case of HIV, but higher yield could be found by limiting testing to venues 

with specific characteristics. Strategies focusing on women had higher testing yield. Testing 

women employed by venues would result in highest yield of all strategies examined (NNT = 15), 

while testing men under age 24 would result in the lowest yield (NNT = 99).

Conclusions: Quantitatively evaluating HIV testing strategies prior to implementation using 

survey data presents a new opportunity to refine and prioritize outreach testing strategies for the 

people and places most likely to result in high HIV testing yield.
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Among people living with HIV, not knowing one’s HIV status is often the largest barrier to 

achieving viral suppression [1]. The UNAIDS 90–90-90 goals, which state that, by the year 

2020, 90% of people living with HIV will know their status, 90% of those who know their 

status will be on antiretroviral therapy (ART), and 90% of those on ART will have a 

suppressed viral load, are a useful framework to evaluate progress towards improving 

survival and reducing onward transmission among those living with HIV [2]. Reports from 

around the world indicate that, while progress is being made towards the second and third 

targets, progress towards achieving the “first 90” has been slow [3–6].

Outreach HIV testing is one method to find people living with HIV who are unaware of their 

status. Outreach testing has been conducted in many settings around the world, and has 

proven to be an effective way to find new cases of HIV, particularly among key populations 

[7]. However, with finite resources available for testing programs, optimizing these 

programs requires targeting populations and locations with the highest expected yield of new 

HIV cases.

Here, we describe and illustrate an approach to evaluate HIV testing yield under several 

candidate strategies for outreach testing at venues (i.e., places where people socialize and 

meet new sex partners) in East Africa cross-border areas. These cross-border areas are 

important mixing grounds for resident and mobile populations at risk for HIV and have a 

high density of venues offering alcohol and sex on site [8]. In such settings, venue-based 

outreach testing is appealing because it provides HIV testing services (HTS) at locations 

where HIV transmission is likely and improves testing access for highly mobile populations 

who may not use traditional facility-based testing services or be easy to find for community-

based testing. However, deciding where among numerous venues to provide HTS when 

testing resources are finite means that prioritization of venues for outreach testing is 

necessary. We estimate the number of tests that would need to be conducted to identify one 

new case of HIV under each candidate outreach testing strategy using data from the East 

Africa Cross Border Integrated Health Study (CBIHS). We also present software in the 

forms of an R package and a web application to estimate and visualize the number of tests 

needed to identify one new case under candidate strategies in user-specified datasets.

METHODS

Study Procedures

The CBIHS has been described in detail elsewhere [8]. Briefly, CBIHS is a population-based 

cross-sectional study of a wide array of health outcomes in 14 survey sites in cross-border 

areas in Kenya, Uganda, Tanzania, and Rwanda (Figure 1) conducted between June, 2016 

and February, 2017. Of the selected sites, eight were “land border sites,” which included the 

area around international border posts on highways, and six were “lake border sites,” which 

included fishing villages on Lake Victoria that served as points of commerce for fisher folk 

from multiple East African countries.

The study included a bio-behavioural survey among a sample of people patronizing or 

working in public venues in cross-border areas. The Priorities for Local AIDS Control 
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Efforts (PLACE) method [9,10] was used to sample and recruit a stratified random sample 

of individuals socializing in venues in cross-border areas, as described in Appendix 1.

Sampled individuals were offered counselling and rapid HIV testing according to the 

algorithm approved by each country. In addition, respondents were asked to participate in an 

interview to gather sociodemographic information, health history, family information, sexual 

behaviour, health-seeking behaviour, and exposure to HIV prevention, care, and treatment 

programs, including antiretroviral therapy (ART). Participants who refused HIV testing were 

offered the option of participating in the interview. After the interview, participants who 

agreed to be tested received their result and post-test counselling. Participants with a positive 

rapid test were linked to a local health facility for confirmatory testing and HIV care.

HIV Testing Yield

The purpose of this study was to identify feasible strategies to improve HIV testing yield in 

East Africa cross-border areas. We define HIV testing yield as the proportion of people not 

previously diagnosed with HIV who test positive for HIV. We also report the number of 

these people who would need to be tested to identify one new case of HIV (the “number 

needed to test”) under each candidate strategy. The denominator for the HIV testing yield 

measure was people (HIV positive and negative) who had not been previously diagnosed 

with HIV. We identified these people from among all sampled participants through their 

responses in the behavioral survey. Specifically, respondents were considered to be “not 

previously diagnosed with HIV” if they a) reported never taking an HIV test prior to the 

study; b) reported taking an HIV test but not receiving the result; or c) reported taking an 

HIV test and receiving a negative result. The numerator for the HIV testing yield measure 

was people who met the criteria to be included in the denominator who also tested positive 

on the HIV rapid test administered during the study.

Candidate outreach testing strategies

Possible outreach testing strategies were identified by local stakeholders and researchers 

based on prior knowledge about HIV in the region, examination of bivariate prevalence 

ratios for the association between individual- and venue-level risk factors and prevalence of 

undiagnosed HIV, and considerations regarding implementation and feasibility. Specifically, 

candidate strategies included the following:

1. Offer testing to people found at venues in cross-border areas

2. Offer testing to people found at venues where HIV testing was not offered within 

the past 6 months

3. Offer testing to workers at venues in cross-border areas

4. Offer testing to people at venues where people have sex on site

5. Offer testing to young people ages 24 and under

6. Offer testing to people who live at a venue where people drink, socialize, or meet 

new sexual partners

7. Offer testing to people found in venues at or adjacent to truck stops
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8. Offer testing to people found in venues in landing sites (i.e. fishing villages)

9. Offer testing to people found in Discos, Nightclubs, and Brothels

10. Offer testing to people found in and around a border crossing

HIV transmission risk behaviors

We compared the distribution of 2 behavioral attributes associated with HIV transmission 

between people newly diagnosed with HIV under each strategy outlined above: 1) number of 

sexual partners in the past 12 months; and 2) percentage reporting 2 or more sexual partners 

in the past 4 weeks. Both behaviors were reported by participants as part of the bio-

behavioral survey.

Statistical approach

All participants who responded to the survey, completed the rapid HIV test, and indicated 

during the survey that they had not been previously diagnosed with HIV were included in 

the analysis. Each participant received a survey sampling weight designed to reweight the 

study sample to represent all people found in venues in the selected East Africa cross border 

areas. Details on the survey sampling weights may be found in Appendix 1.

To estimate HIV testing yield and the number needed to test under each strategy we first 

identified participants whose survey data indicated that they would be offered an HIV test 

under the proposed strategy. For example, to estimate HIV testing yield under the first 

strategy, “offer testing to people found at venues in cross-border areas,” all participants who 

indicated that they had not been previously diagnosed with HIV were included. However, to 

estimate HIV testing yield under the second strategy (“offer testing to people found at 

venues where HIV testing was not offered within the past 6 months”), participants were only 

included if they were recruited in a venue where HIV testing had not been offered in the past 

6 months. Because the purpose of this analysis was to compare the HIV testing yield we 

would expect to see under real world conditions under each candidate strategy, for all testing 

strategies, we excluded participants who refused the HIV test. Appendix 2 includes details 

on how participants following each strategy were identified.

For each strategy, we estimated HIV testing yield by restricting to participants who would be 

tested under that strategy, then, among those participants, estimating the weighted proportion 

who tested positive for HIV during the study. Corresponding 95% confidence intervals were 

based on standard errors estimated using Taylor series linearization to account for the 

sampling design [11]. We also report the number needed to test to identify one new case of 

HIV, defined as the inverse of the HIV testing yield, for each strategy. For example, if the 

weighted proportion of people newly testing positive for HIV who would have been tested 

under a given strtegy was 5%, the estimated number needed to test to identify 1 new case of 

HIV would be 1/0.05 = 20 individuals. We report the HIV testing yield and numbers needed 

to test under each strategy, as well as under each strategy if focused exclusively on women 

or focused exclusively on men. To examine the potential for limiting onward HIV 

transmission under each strategy, we also compared the average number of sex partners and 

the percentage of respondents with 2 or more partners in the past 4 weeks among people 
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who would have been newly diagnosed with HIV under each strategy. These calculations 

were also weighted by the sampling weights described above.

An R package to implement the proposed approach to estimate HIV testing yield under each 

strategy for user specified datasets is available on the author’s Github page at https://

github.com/edwardsjk/yield and a web application is available at https://

edwardsjk.shinyapps.io/yieldapp/. Instructions on use of the web application are included in 

Appendix 3.

RESULTS

Of the 1,769 venues identified by community informants in the 14 cross-border areas, 1,161 

(66%) were sampled for verification. Of these sampled venues, 883 (76%) were successfully 

located, operational, and contained a venue informant who consented to participate. A total 

of 452 (51%) of these venues were sampled for the bio-behavioural survey, from which 

11,567 individuals were sampled and asked to participate in the study. Of those, 11,410 

(98.6%) agreed to participate in the interview, 11,090 (97%) of those interviewed indicated 

that they had not been previously diagnosed with HIV, and 10,314 (93%) of those not 

previously diagnosed agreed to the HIV test. The overall proportion who refused the HIV 

test was 7.0% and was similar across most testing strategies; numbers of refusals and 

proportions of those approached who refused the HIV test under each strategy are provided 

in Appendix 4. The lowest refusal rate was seen among people who lived at venues (3.3%), 

while the highest refusal rate was seen among people recruited in landing sites (10.7%).

Of the 883 venues visited during the study, 45% were bars, pubs, or restaurants and 30% 

were hotels, guest houses, or lodges (Table 1). Nightclubs, discos, and brothels were less 

common (2.5%), as were other types of commercial venues, outside venues, and 

transportation hubs. Informants at nearly half of the venues (49%) reported that people had 

sex at the venue, and nearly two-thirds (64%) reported that alcohol was sold at the venue. 

Female sex workers reportedly lived at 18% of venues, and about 20% of venues had had 

HIV testing and/or visits by outreach workers in the past 6 months.

Of people found at venues without a prior HIV diagnosis, about two-thirds were male, 34% 

were between the ages of 15 and 24, and most (53%) had completed primary school without 

additional education (Table 2). Most participants were recruited from venues with eating or 

drinking (bars, pubs, and restaurants) or venues with overnight accommodations (hotels, 

guest houses, lodges). 48% of participants were recruited at a venue with sex on-site.

Under a strategy that provided outreach testing at all (or a random sample of) venues, the 

HIV testing yield was 2.88% (95% confidence interval [CI]: 2.43, 3.32) (Table 3), meaning 

that one would expect to identify 1 new case of HIV for every 35 people tested (Figure, 

Panel A). This universal venue-based testing strategy was more effective for identifying 

infected women than men; only 21 women would need to be tested to identify 1 new case of 

HIV while one would need to test 53 men for the same result (Figure, Panel B). Yield was 

slightly higher at venues where HIV testing had not been offered in the past 6 months; at 

these venues, one would expect to have to test only 33 people for each new case identified.
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Yield was also higher under a strategy that limited testing to workers at venues (yield = 

3.63%; 95% CI: 2.53, 4.73). Under this strategy, only 28 workers would need to be tested to 

identify 1 new case of HIV. Testing female workers was more efficient than testing male 

workers; one would expect to identify a new case of HIV after testing 15 female workers, as 

compared to 71 male workers.

Comparing strategies that did not limit testing by sex, the strategy with the lowest number 

needed to test to identify a single new infection was outreach testing at discos, nightclubs, 

and brothels, where only 26 people would need to be tested to identify a new case of HIV, on 

average. However, with discos, nightclubs, and brothels composing only a small portion of 

all venues, this strategy would reach saturation quickly.

All strategies considered resulted in higher yield among women than among men. The 

disparities between men and women in the number needed to test to identify 1 new case 

were most pronounced among venue workers (15 women or 71 men), people under age 24 

(21 women or 99 men), and people found in venues near truck stops (20 women or 60 men).

People who would have been newly diagnosed with HIV under a strategy to perform testing 

at all venues reported an average of 4.4 sex partners in the past 12 months, and 30.4% 

reported sex with 2 or more partners in the past 4 weeks (Table 4). The strategy to test 

people at venues in and around a border crossing identified people newly diagnosed with 

HIV with the most partners in the past 12 months (6.8 partners, on average), while the 

strategies to test people under age 24 and workers at venues identified people newly 

diagnosed with HIV most likely to have had sex with 2 or more people in the past 4 weeks 

(37% and 36%, respectively).

DISCUSSION

Comparing the performance of candidate HIV outreach testing strategies at venues has 

important implications for HIV programs in resource-limited settings. In East Africa cross-

border areas, we estimated that a strategy to prioritize testing of female workers at venues or 

women who live at venues would require the fewest tests to find one new case of HIV, but 

that strategies aimed at both sexes at nightclubs, brothels, and discos would also be high-

yield. Strategies targeting only men would have resulted in lower HIV testing yield.

An important strength of this work is that the HIV testing strategies considered took into 

account only easily discernable characteristics that programs could check in the field. These 

included venue-level characteristics, like venue type and location, and some easily 

identifiable individual-level characteristics, like sex, whether the participant was a patron or 

a worker at a venue, and whether or not he or she lived at the venue. Strategies based on 

hidden person-level characteristics, like frequency of unprotected sex acts, may have 

produced higher HIV testing yield, but would not be feasible to implement at program level. 

Moreover, patterns in HIV testing yield may diverge from patterns related to HIV 

prevalence, as HIV testing yield is a function of both HIV prevalence and previous testing 

behavior. This may explain why some groups with historically high prevalence (e.g., fisher 

folk [12,13] and truck drivers [14]) had lower yield than other groups that may have been 
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less frequently tested. HIV testing yield is just one of many considerations for designing 

HIV testing strategies in resource-limited settings. Even if yield under a specific strategy is 

high (e.g., under the strategy “test individuals found at nightclubs, discos, and brothels”), 

such a strategy may be of limited utility if the number of individuals meeting the criteria to 

be tested under such a strategy is low (e.g., if there are few nightclubs, discos, and brothels 

in a program’s catchment area). Moreover, the real-world efficiency of HIV testing strategies 

is driven both by HIV testing yield and the number of venues an outreach team would need 

to visit to test the target number of individuals. For example, visiting smaller venues may be 

a less efficient HIV testing strategy than visiting large venues (even if HIV testing yield 

were higher at small venues) because the bulk of the cost of HIV outreach programs is 

wrapped up in personnel, travel to sites, and setting up mobile testing centers, rather than the 

individual HIV tests themselves. Other considerations for designing HIV outreach testing 

strategies include acceptability, appropriateness, and safety of the strategies considered. HIV 

testing acceptability, measured here as the proportion who refused the HIV test under each 

strategy, is an important consideration as the refusal rate will affect the overall success of the 

strategy. Some types of venues may not be suitable for HIV outreach testing if they are 

unable to accommodate a private area for provision of the rapid test, if people visiting the 

venue are incapacitated by drugs or alcohol, or if the venue is a site of frequent armed 

conflict. Consideration should also be given to venue suitability for same-day ART initiation 

and peer navigation services to ensure that all newly diagnosed people living with HIV 

receive timely and facilitated linkage to care and treatment [15–17]. Finally, programs 

should use outreach testing as a platform to offer diverse HIV testing modalities, including 

HIV index testing and social network strategy testing, which can further improve HIV 

testing yield and reach [18,19].

The potential to disrupt the HIV epidemic by identifying new HIV cases and linking newly-

diagnosed people to care requires not only finding new infections but finding, and treating, 

those at highest risk to transmit HIV to their sexual and injecting partners [20,21]. These 

include people with concurrent sexual partners, acute and early HIV, those engaged in 

unsafe needle sharing, and those having unprotected sex [22–24]. HIV outreach testing at 

venues may offer a compelling strategy to reach these individuals, as people found at venues 

are typically more likely to report such behaviors than people tested through household or 

facility-based approaches [25,26].

This study had several limitations. Importantly, we relied on self-report to assess 

participants’ prior HIV test results. Some participants may have been reluctant to share the 

knowledge that they had previously been diagnosed with HIV, which could mean that we 

included some people in our study who already knew they were HIV-infected and would not 

have been likely to participate in HIV outreach testing at venues under any of the proposed 

strategies. Moreover, while the study was designed to sample from a comprehensive list of 

venues in each cross-border area, some less-recognized venues may have been excluded, and 

we are therefore unable to assess strategies targeting these hidden types of venues. However, 

the proposed approach was able to evaluate pragmatic strategies likely to be implemented by 

programs in the field to improve HIV testing yield. These programs would themselves be 

limited to testing individuals who agreed to be tested at venues that the program could 

identify and locate, and in this way, the venues and participants in this study are 
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representative of those who could be tested through venue-based programs. Here, we assume 

individuals who would agree to be tested under an HIV testing program are exchangeable 

with people in our study. Finally, while the study recruited a representative sample of people 

socializing in public places in cross border areas, relatively small numbers of some 

important populations were included (e.g., truck drivers, fisher folk, transgender women, 

intravenous drug users, and men who have sex with men), limiting inference about these 

groups.

Quantitatively evaluating HIV testing strategies prior to implementation using survey data 

represents a new opportunity to refine and prioritize outreach testing strategies. The 

approach used here to estimate HIV testing yield (and the number needed to test to find each 

new case) is both simple and powerful. This approach could be applied to other settings with 

HIV testing data available for a sample of the target population to inform and refine future 

testing strategies, and can easily be undertaken by applying the included R package and web 

application. Our proposed approach empowers researchers and public health practitioners to 

adapt testing strategies in real-time in response to emerging results to efficiently reach the 

people and places most likely to result in high HIV testing yield.
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APPENDIX

Appendix 1.: Details on the PLACE sampling method and sampling weights

A. The PLACE method

The PLACE method is composed of 3 steps designed to recruit a stratified random sample of 

people socializing in public places in cross border areas.

Step 1: Enumeration of all venues in each cross-border area: Approximately 200 community 

informants in each cross-border area were interviewed and each asked to provide the names 

and locations of up to 10 venues where people socialize and meet new sexual partners. 

Additional community informants were interviewed until the list of venues reached 

saturation or no new venues were named.

Step 2: Verification of a sample of venues: The team verified characteristics of a sample of 

up to 100 venues in each cross-border area to ensure that venues named in step 1 were in 

existence, unique, and operational. In areas with fewer than 100 venues, all venues were 

included. In areas with more than 100 venues, a stratified random sample of venues was 

selected for verification.

Step 3: Bio-behavioural survey: The team conducted a bio-behavioural survey among 

individuals socializing at a stratified random sample of 40 venues per area. At sampled 
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venues, a stratified sample of workers and male and female patrons was approached, with 

interview targets proportional to the total number of people at the venue.

B. Sampling weights

Sampling weights reflected 3 stages of sampling: sampling of the venue for “verification” 

from the list of unique venues identified in Step 1, sampling of the venue for data collection 

from the verified venues found to exist and be in operation, and sampling of the individual 

from the venue. The stage 1 weights were set to 1 if 100 venues or fewer were named in a 

cross-border area because, in this scenario, all venues were sampled for verification. If more 

than 100 venues were identified in Step 1, we stratified venues into high, medium, and low 

priority strata based on characteristics reported by community informants and sampled a 

greater proportion of venues from the high priority stratum. In this setting, weights for step 

1, π1, were calculated as shown below.

π1 k = No. venues identied in stratum k
No. venues selected for verification from stratum k

In the third step, 40 of the located and operational venues were sampled for bio-behavioral 

interviews, again oversampling higher priority venues. A second weight up-weighted 

sampled venues to represent venues found to be operational. The second weight was given 

by:

π2 k = No. venues found operational in stratum k during verification
No. venues selected for biobehavioral surveys from stratum k

A third set of weights accounted for sampling participants from selected venues. Weights to 

account for sampling of participants from venues were stratified by sex and computed as

π3 g = No. individuals with sex g at the venue during data collection
No. individuals with sex g recruited into the study

Final weights for each individual, πi were the product of the 3 weights shown above.

Appendix 2.: Details on candidate testing strategies

Table 1.

Definitions used to identify which participants would have been offered testing under each 

outreach strategy. All strategies were limited to participants who did not refuse the HIV test

Strategy Additional restrictions Source of information 
used to identify 
eligible participants

 1. Offer testing to people found at venues in 
cross border areas

None

 2. Offer testing to people found at venues 
that do not currently offer HIV testing

Limited to those recruited in a venue in 
which HIV outreach testing had not been 
performed in the past 6 months

Venue informant
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Strategy Additional restrictions Source of information 
used to identify 
eligible participants

 3. Offer testing to workers at venues in cross 
border areas

Limited to those who were workers at 
venues

Survey, but workers 
could be identified by 
public health programs 
without the need for 
individual-level 
interviews

 4. Offer testing to people at venues where 
people have sex on site

Limited to people working or socializing 
at venues where people have sex on site

Venue informant

 5. Offer testing to young people ages 24 and 
under

Limited to people found at venues who 
were between the ages of 15 and 24

Survey

 6. Offer testing to people who live at a 
venue where people drink, socialize, or meet 
new sexual partners

Limited to people who live at a venue Survey

 7. Offer testing to people found in venues at 
or adjacent to truck stops

Limited to participants recruited in 
venues within or adjacent to truck stops

Study team observation

 8. Offer testing to people found in venues in 
landing sites (i.e. fishing villages)

Limited to participants recruited in 
venues within landing sites

Study team observation

 9. Offer testing to people found in Discos, 
Nightclubs, and Brothels

Limited to participants recruited in 
venues within landing sites or fishing 
villages

Study team observation

 10. Offer testing to people found in and 
around a border crossing

Limited to participants recruited in 
venues within or around a border post, 
usually along a major highway

Study team observation

Appendix 3.: Introduction to the web application

The proposed approach to compute the number needed to test to identify one new case of 

HIV under each strategy can be implemented using the included web dashboard. This 

appendix walks through the required steps to use the dashboard.

1. Prepare a dataset with 1 record per respondent who has not been previously diagnosed 

with HIV. This dataset should include an outcome variable, a variable including survey 

sampling weights (if applicable), a variable denoting any clusters in the data (if applicable), 

and indicators that each respondent would have been tested under each candidate testing 

strategy. For example, if 10 strategies are being considered, the dataset should contain 10 

indicator variables, one for each strategy.
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Figure A3.1. 
Example dataset structure

2. To access the web dashboard, navigate to https://edwardsjk.shinyapps.io/yieldapp/.
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Figure A3.1. 
The web dashboard

3. Select the dataset in csv format. Select the column names with outcomes, cluster id 

variables, and weights. If no clusters or weights are needed select “no clusters” or “no 

weights,” respectively. Check boxes next to variable names with indicators of the strategies 

to be compared.
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Figure A3.3. 
The web dashboard in use

Appendix

Appendix 4.

Number of HIV test refusals under each strategy.

Strategy n # refusals % refused

 1. Offer testing to people found at venues in cross border areas 11,090 776 7.0

 2. Offer testing to people found at venues that do not currently offer HIV 
testing 7641 573 7.5

 3. Offer testing to workers at venues in cross border areas 2343 138 5.9

 4. Offer testing to people at venues where people have sex on site 5583 380 6.8

 5. Offer testing to young people ages 24 and under 3765 218 5.8

 6. Offer testing to people who live at a venue where people drink, socialize, or 
meet new sexual partners 2647 86 3.3
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Strategy n # refusals % refused

 7. Offer testing to people found in venues at or adjacent to truck stops 3154 220 7.0

 8. Offer testing to people found in venues in landing sites (i.e. fishing villages) 3791 408 10.8

 9. Offer testing to people found in Discos, Nightclubs, and Brothels 324 27 7.0

 10. Offer testing to people found in and around a border crossing 5023 303 6.0
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Figure. 
Number needed to test to identify 1 new case of HIV under 10 candidate outreach testing 

strategies had they been implemented in the 14 cross-border areas selected for the East 

Africa Cross Border Integrated Health Study, 2016. Panel A presents overall results and 

Panel B presents results by sex.
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Table 1.

Characteristics of 883 venues found in 14 cross border areas selected for the East Africa Cross Border 

Integrated Health Study, 2016

Characteristics Number of venues Population %
a

Type of venue

 Bar/pub/restaurant 395 44.8

 Hotel/guest house/lodge 260 29.7

 Nightclub/disco/brothel 22 2.5

 Commercial venue
b 64 8.4

 Outside venue
c 39 4.6

 Transportation hub
d 13 1.7

 Other 90 8.2

Sex occurs at the venue 438 49.1

Alcohol sold at the venue 576 63.8

Female sex workers live at the venue 155 17.9

HIV testing offered at the venue in the past 6 months 185 22.0

Outreach workers visited the venue in the past 6 months 163 20.2

a
Population percentages were obtained by weighting the sampled venues to accommodate the complex sampling design

b
Commercial venues included markets, hair salons, shops, cinemas, recreation and game centers, and schools.

c
Outdoor venues included beaches, parks, construction sites, and streets.

d
Transportation hubs included truck stops and lorry/railway stations.

e
Cross border priority populations were identified by local stakeholders and are not mutually exclusive
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Table 2.

Characteristics of 10,314 people not previously diagnosed with HIV found at 452 sampled public venues in 14 

cross-border areas selected for the East Africa Cross Border Integrated Health Study, 2016

Characteristics Sample n Population %
a

Gender

 Male 6576 66.4

 Female 3738 33.6

Age

 15–24 3547 33.7

 25–34 3932 38.1

 35–44 1838 18.2

 45+ 997 9.9

Employed 7676 74.4

Paid cash for sex in past 12 months 1522 15.9

Currently married or living with a partner 5774 56.4

Education

 Less than primary 2171 21.9

 Completed primary 5518 52.7

 Completed secondary 1607 15.5

 More than secondary 1004 9.8

Type of venue where recruited

 Bar/pub/restaurant 4775 43.4

 Hotel/guest house/lodge 2309 24.3

 Nightclub/disco/brothel 297 2.8

 Commercial venue
b 912 11.2

 Outside venue
c 661 7.7

 Transportation hub
d 97 0.9

 Other 1017 9.6

Time spent away from primary residence in past year

 2 weeks or less 6365 62.6

 More than 2 weeks but less than 1 month 1272 11.9

 More than 1 month but not more than 3 months 800 7.8

 More than 3 months 1338 13.1

 Refused 473 4.5

Type of respondent

 Workers at venues 2205 21.3

 Patrons at venues 8109 78.7

Recruited in a land border site 6931 71.0

Recruited in a lake border site 3383 29.0

Visited more than 1 venue on day of recruitment 4588 44.6

Recruited at a venue where people have sex on site 5203 48.3
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Characteristics Sample n Population %
a

Member of cross-border priority population
e

 Female sex worker (received cash for sex in past 12 months) 739 7.1

 Fisher folk 1115 9.6

 Long distance truck driver 167 1.9

 Female worker at venue 1037 9.2

 Young women (ages 15–24) 1522 13.4

a
Population percentages were obtained by weighting the study sample to accommodate the complex sampling design

b
Commercial venues included markets, hair salons, shops, cinemas, recreation and game centers, and schools.

c
Outdoor venues included beaches, parks, construction sites, and streets.

d
Transportation hubs included truck stops and lorry/railway stations.

e
Cross border priority populations were identified by local stakeholders and are not mutually exclusive. Not all participants were members of any 

cross-border priority population
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