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SOCIAL INTERACTIONS, STIGMA, AND HIV TESTING ˜ MUTHONI NGATIA†‡ SEPTEMBER 2016 Abstract. Early diagnosis of HIV infection provides access to antiretroviral therapy that can reduce morbidity and prolong life, however fear of the stigma of being identified with HIV is a frequently attributed barrier to testing. I develop a simple model that incorporates stigma into individuals’ decision to get tested and test the model using a novel dataset with the nearly complete social networks of individuals in 21 villages in Central Malawi. My results suggest that stigma matters for individuals’ decision to get tested and further that stigma has negative externalities in social networks.



Since HIV was first recognized in 1983, the WHO estimates that the disease has killed 25 million people, with a third of these deaths occurring in Africa (Greener (2002)). Despite significant public health efforts to motivate people to change risky behaviour, these behaviours remain prevalent particularly in Sub-Saharan Africa, the site of this study. Among the reasons hypothesized for the lack of behavioural change, one that has received significant attention and resources from the public health community has been stigma. There has however been little research into quantifying the effects of stigma on individuals’ decisions. †
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I present a simple theoretical model wherein individuals’ decision to get tested for HIV depends on their intrinsic (and private) motivation to test, extrinsic (and public) incentives to test and stigma. I model individuals’ intrinsic motivation to learn their HIV status, as the characteristic on the basis of which social judgements are made. Someone who reveals a high intrinsic motivation to learn their HIV status, (for instance by getting tested while receiving a low experimental payoff), implicitly acknowledges having engaged in risky behaviour that put him at risk of infection. Since agents’ intrinsic motivation is private, the community infers an agent’s type from the agent’s decision and the decisions of his social contacts. The community’s inference of an agent’s type is the basis for stigma. The model provides three testable predictions. First, individuals’ probability of testing should be increasing in the experimental payoffs that they receive. The influence of payment on the decision to test is twofold: direct, as a result of receiving the payment, and indirect since the agent suffers less stigma as a result of receiving payment to get tested. Second, the model predicts that individuals’ probability of testing should be decreasing in the number of their social contacts who get tested at the lowest experimental payoff, since the agents, by their association with their social contacts, are subjected to stigma. A third prediction of the model is that the negative effect of having social contacts who get tested on individuals’ probability of testing should be attenuating in the payments received by their social contacts. This is because their social contacts, and the agents themselves by association, are subject to less stigma as a result of receiving payment to get tested. I present results from a randomized field experiment that tests this model using a novel dataset that I collected with the nearly complete social networks of adults in 21 villages in Central Malawi. The experiment gave respondents the opportunity to collect a small bag of sugar and a randomly determined cash prize and further 2



randomly assigned respondents to whether or not they had to get an HIV test in order to collect their sugar and cash prize. I am thus able to exploit these two sources of variation: a random set of social contacts with varying incentives to get tested for HIV. These allow consistent estimation of social network effects and further allow me to distinguish the effects of contacts with different intrinsic motivations to test, on individuals’ propensity to test. With a nearly complete social network map of villages, this study overcomes significant biases inherent to many social network studies that sample network graphs. Consistent with the model’s predictions, I find that individuals’ probability of testing is increasing in the experimental payoffs that they receive. Each additional dollar that respondents randomly drew as a monetary incentive increased their likelihood of testing by 5.73 percent. I also find a significantly negative peer effect of having a social contact that gets tested with a low experimental payoff. Having an additional contact get tested with no monetary incentive to do so decreases the likelihood that a person will get tested by 6.6 percentage points (s.e. 2.5 percentage points). The model also predicts that the negative social network effect of having a social contact that gets tested should be lessened by the payments received by their social contacts. I find that each additional dollar that a social contact receives to get tested, lessens the negative effect of having a social contact that gets tested by 2.0 percentage points (s.e. 0.9 percentage points). These results are robust to looking separately at the effects of male versus female social contacts or looking separately at the effects of friends versus relatives. My results highlight the important role that social interactions play in individuals’ decision to get tested and demonstrate that different social contacts have significantly different effects on individuals’ behaviour. My results moreover suggest that
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stigma matters for individuals’ decision to get tested and further still has negative externalities in peer groups. A possible policy implication of this study is that interventions that can help mask individuals’ intrinsic motives for adopting riskreduction behaviour could help promote safer habits among individuals and have positive spillovers in social networks. This study is closely related to the literature that uses randomized experiments to uncover the role of social networks in individuals’ decisions (for instance Duflo and Saez (2003); Angelucci and DeGiorgi (2009); Angelucci et al. (2009); Godlonton and Thornton (2010); Miguel and Kremer (2004)). Experiments provide a random subset of members of a social network with some intervention to change their behaviour. The random variation in the behavior of some members of the social network thus induced is used to instrument for the average behaviour in the group. Under conditions presented in Imbens and Angrist (1994), an instrumental variables estimator identifies a Local Average Treatment Effect (LATE) which measures the impact of the intervention beyond the targeted group - the peer effect. The peer effect thus identified however suffers from the usual critiques of local average treatment effects. LATE is uninformative about who is induced to change behaviour by the instrument (Heckman and Vytlacil (2001), Heckman and Vytlacil (2005), Heckman and Vytlacil (2007), Heckman (2010)). Social contacts induced to change their behaviour by different policies may have markedly different effects on individuals’ behaviour as indeed they do in this study. This paper is the first, to my knowledge, that uses varying incentives to social contacts to distinguish the effects of different social contacts on individuals’ behaviour. This study also contributes to the literature that studies extrinsic and intrinsic motives for behaviour (for instance, Benabou and Tirole (2006)). While there is evidence that in some settings incentives promote effort, there is growing evidence 4



that extrinsic motivation can sometime conflict with and crowd out intrinsic motives for action. This study illustrates one setting in which extrinsic motivations could encourage adoption of safer behaviour since extrinsic payments help mask intrinsic motives when the community’s attribution of an agent’s intrinsic motivation could be used to stigmatize him. The rest of the paper proceeds as follows. Section 1 gives some background information on HIV in Malawi and some descriptive statistics of social networks in the study. Section 2 details a simple model. Section 3 describes the setting and the experiment, Section 4 describes the data. Section 5 discusses the results and Section 6 concludes. 1. Background on HIV prevalence in Malawi 1.1. Setting. Malawi has one of the highest national prevalence rates of HIV in the world at 12 percent. Like many Sub-Saharan African countries, heterosexual contact is the principal mode of transmission (Chipeta, Schouten and Aberle-Grasse (2004)). Knowledge of the existence of HIV and modes of transmission is widespread. The 2010 Malawi DHS reports that 99 percent of women and men have heard of HIV or AIDS. Similarly, at the baseline of my study in 2009, 98 percent of respondents reported having heard of an illness called HIV or AIDS. Knowledge of the measures one can take to reduce their risk of getting infected with HIV is also fairly common. The Malawi 2010 Demographic Health Survey (DHS) reports 72 percent of women and 73 percent of men aged 15-49 years know that consistent use of condoms is a means of preventing the spread of HIV. Likewise at the baseline of this study, 71 percent of men and 73 percent of women agreed that people can reduce their chances of getting the AIDS virus by using a condom every time they have sex. Further, 87 percent of men and women know that limiting sexual intercourse to one faithful and uninfected partner can reduce their chances of contracting HIV. 5



Nonetheless risky behaviour is prevalent. At the baseline, 13 percent of women and 28 percent of men reported having 2 or more sexual partners in the 12 months preceding the survey. 7 percent of all women and 18 percent of all men report having used a condom the most recent time they had sexual intercourse. Among those who’d had multiple partners preceding the baseline, only 7 percent of women and 23 percent of men had used a condom the most recent time they had sexual intercourse. There is near universal knowledge about the availability of anti-retroviral therapy (98 percent of men and 96 percent of women). In addition, despite fairly widespread knowledge about HIV, stigmatizing attitudes are somewhat common. 18 percent of women and 14 percent of men agree that “People with the AIDS virus should be blamed for bringing the disease into the community”. 58 percent of men and 65 percent of women would want it to remain a secret if a member of their family got infected with the AIDS virus. 1.2. Testing for HIV. Prompt diagnosis of HIV infection allows early treatment with antiretroviral therapy (ART) that can reduce morbidity from opportunistic infections and prolong life (Vermund and Wilson (2002)). Failure to undergo an HIV test can lead to delayed diagnosis and treatment and to a lack of awareness of infectious risk on the part of the infected individual with serious consequences for individuals and society. Recent HIV Prevention trials showed that early antiretroviral treatment can reduce onward sexual transmission in clinical trials (Cohen et al. (2011)). This has led some researchers to suggest that universal testing followed by immediate treatment with ART could eliminate HIV transmission worldwide, (Granich et al. (2009)). Treatment as Prevention (TasP) has been promoted as a cornerstone of HIV-prevention (Williams, Lima and Gouws (2011)). Timely HIV diagnosis is therefore arguably necessary for both individual and public health benefit and is strongly promoted as international policy. Antiretroviral 6



therapy is available free-of-charge in Malawi for individuals who are HIV-seropositive and who meet certain criteria1. The 2004 Malawi DHS found that 83 percent of women and men report that they have never been tested for HIV. At the baseline of my study in 2009, the number of people who’ve never tested for HIV has dropped significantly to 53 percent of men and 32 percent of women. Among those who had been tested many had been tested some time ago. On average the number of months since the last test was 14 for women and 24 for men. A higher testing rate for women may be attributed to routine opt-out HIV testing that has been implemented for all pregnant women who visit a health facility for prenatal care in Malawi. 1.3. Stigma. The seminal definition of stigma is due to Goffman (1963) who defines stigma as a “deeply discrediting” attribute or a “blemish of individual character” in the context of relationships that leads to the reduction of a person or group “from a whole and usual person to a tainted, discounted one”. An individual who possesses a ‘stigma’ finds that others “fail to accord him the respect and regard which the uncontaminated aspects of his social identity have led them to anticipate extending, and have led him to anticipate receiving”. Since Goffman’s study, the concept of stigma has been applied to a wide range of situations in health from mental illness (Byrne (2000); Link et al. (1997); Phelan (2005)) to cancer (Chapple et al. (2004); Fife and Wright (2000)). HIV and AIDS patients are particularly prone to being stigmatized as they are associated with sexual behaviour that in many communities is socially censured. 1



The Malawian Ministry of Health guidelines (Government (2006)) to start an adult (over 15 years) on antiretroviral therapy are: (1) Assessed to be in WHO Clinical Stage 3 or 4 (2) Have a CD4-lymphocyte count < 250/mm3 (3) Assessed to be in WHO Clinical Stage 2 with TLC < 1200/mm3
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Nyblade et al. (2003) report that respondents in their study state that “having HIV is a result of ‘deviant behaviour’ and that people with HIV and AIDS are regarded as adulterers, prostitutes and generally immoral or shameful.” With stigmatizing illnesses such as HIV, “disreputability and even evil” may adhere to the afflicted and, as Goffman notes, to his family and friends in the form of a ‘courtesy stigma’. Goffman describes, “the tendency for a stigma to spread from the stigmatized individual to his close connections provides a reason why such relations tend either to be avoided or to be terminated, where existing” Goffman (1963). Public health officials report that fear of being identified with HIV keeps people from learning their HIV status because of the potential negative social consequences of disclosing a positive status. This fear also prevents those who get tested from recommending testing to others, since it might lead to assumptions that they are HIV-positive (Novignon et al. (2014); Xhani and Puca (2014)). Fear of stigma is held responsible for low disclosure rates of positive status. Stigma is reported to have consequences far beyond hindering testing. Practitioners also ascribe the silence that surrounds issues to do with HIV and AIDS (for instance, limited discussion of safer sex with one’s partner and changing behaviour to prevent infection) to stigma. Nyblade et al. (2003) report that respondents in their study were unwilling to suggest safer sexual practices to a partner for fear that they would be suspected of infidelity, or being HIV-positive Alonzo and Reynolds (1995). There is evidence that monetary incentives can help individuals overcome the psychological or social costs associated with testing. Thornton (2008) evaluates an experiment in which individuals in rural Malawi were randomly assigned monetary incentives to learn their HIV results. In Thornton’s study, 39 percent of participants attended clinics to learn their HIV status without any incentive. However, even the smallest incentive increased the share learning their results by 50 percent. 8



If however, there are social network spillovers to testing, there may be significant externalities that aren’t captured in the analysis above. Godlonton and Thornton (2010) further study the impact of social networks on the decision to learn HIV results after being tested using data from the experiment studied by Thornton (2008). Exploiting random variation in the number of neighbors who were randomly offered monetary incentives to learn their HIV status, Godlonton and Thornton (2010) find positive effects of neighbors attending clinics on others living nearby: a 10 percentage point increase of the percentage of neighbors (approximately 2.4 individuals) learning their HIV results increases the probability of learning HIV results by 1.1 percentage points. The experiment studied in Godlonton and Thornton (2010) is distinct from the study presented in this paper in several key aspects. First, the sample of their study consists of individuals who had already consented to a door-to-door HIV test and a few months later when results were ready, were deciding whether or not to collect their test results. A decision to collect test results a few months after being tested is quite different from the decision to get tested at all. Since the advent and wide rollout of rapid HIV-testing where test results are ready forty five minutes after testing, the decision to get tested at all might be the more relevant in today’s context. A second distinction lies in how they define social networks. They use geographic proximity, gender and religious membership to identify who belongs to similar networks. If, as I argue in this paper, an agent is also exposed to stigma by the actions of his social contacts, the definition they use might be too general to capture this. A final distinction lies in their identification strategy. The identification strategy used by Godlonton and Thornton (2010), relies on the fact that neighbors were offered different values of monetary incentive and that these incentives had a strong 9



influence on their decision to attend the HIV results center. They instrument the percentage of neighbours collecting their results with a spline function of the percent of neighbors randomly assigned the various incentive amounts to collect their results, and thus in their first stage specification, the omitted category is the percent of neighbors within the reference group offered no incentive. Thus Godlonton and Thornton (2010) are only able to identify the mean gross change in the probability of collecting test results for individuals with social contacts induced into collecting their results by a monetary incentive. Their experiment doesn’t allow the possibility of measuring the effect of different social contacts induced into testing by varying incentives on individuals’ probability of collecting test results. 2. A Model of Social Network Effects This section uses a simple model to predict the direct impact and social network spillovers of providing experimental and publicly observable payoffs for getting tested for HIV. The model provides the following testable predictions: first that individuals’ probability of testing should be increasing in the payments that they receive, second that individuals’ probability of testing should be decreasing in the number of contacts that they have who get tested at the lowest experimental payoff and third that the negative externality of social contacts testing should be attenuated by the experimental payoffs that social contacts receive. The intuition behind these predictions is that experimental payoffs together with directly incentivizing testing, also help agents mask their intrinsic motivation to get tested (due to having engaged in risky socially sanctioned behavior). Agents are represented by a finite countable set I. The social contacts of an agent i ∈ I, are given by N (i) ⊂ I. Ni is the number of i’s social contacts. Each agent i chooses an action xi ∈ {0, 1} corresponding to not getting tested or getting tested. All agents’ actions are common knowledge. 10



Let θi be agent i’s intrinsic motivation to know their HIV status. θi is a continuous random variable distributed with support on the set [θL , θH ]. Let θ := (θi )i∈I be the vector of types for all individuals. Agents know only their own θi , but don’t observe the full realization of θ. I model θi , individuals’ intrinsic motivation to learn their HIV status, as the characteristic on the basis of which social judgements are based. Specifically, someone who demonstrates a high desire to learn their HIV status implicitly acknowledges having engaged in behaviour that put them at risk of infection. Much of this risky behaviour (for instance extra or pre-marital sex) is socially sanctioned. While agents don’t observe the full realization of θ in the ˜ based on agents’ behaviour population, they form beliefs about other agents θ, and the behaviour of agents’ social contacts. Let these beliefs be θ˜i . g(θ˜i ), is a smooth decreasing function that maps the community’s beliefs about an individual θ˜i into stigma. Let pi ∈ P be randomly determined experimental payoffs given to a random subset of agents for choosing action xi , to get tested. p := (pi )i∈I is the vector of payoffs for individuals. All agents observe the full realization of p in I because the experiment is done in public, participants are given coupons with the payoff offered in public and payments are done in public. Getting tested xi , is also public knowledge since the testing center is located within the community, the testing centers are dedicated HIV testing centers and there’s no other reason why beneficiaries would visit, and the experiment took place over a short defined time when the members of the commnity were encouraged to visit the testing center and hence awareness was particularly heightened. Following (Glaeser, Sacerdote and Scheinkman (2003)), I model stigma as a “social multiplier”, that is stigma magnifies or reduces an individual’s payoffs from getting tested. Thus, for individual i ∈ I, the value of getting tested is: (2.1)



v T (θi , pi ) = (θi + pi ) · g(θ˜i ) 11



For individual i ∈ I, the value of not getting tested is: v N (θi , pi ) = 0 · g(θ˜i ) = 0



(2.2) Hence, agents test if



(θi + pi ) · g(θ˜i ) > 0 ˆ (i), pi ) be the marginal type who, conditional on having a reference Let θˆ = θ(N group of social contacts N (i) is just indifferent at price pi . I assume that the community forms beliefs about agents in the following way,



θ˜i = γ · (xi θ¯pT + (1 − xi )θ¯pN ) + (1 − γ) ·



 δ  X  θ˜j Ni j∈N (i)
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That is, the community forms its beliefs such that if an agent gets tested while being offered p, the community attributes part of her θ˜i to be θ¯pT , which is the average θ among agents who get tested while being offered a payment of p. If the agent doesn’t get tested while being offered p, the community attributes part of her θ˜i to be θ¯pN , which is the average θ among agents who did not get tested while being offered a payment of p. The second part of θ˜i is that the community includes their beliefs about i’s social contacts j ∈ N (i), in how it forms beliefs about agent i. The basis for this functional form is based on the fact that among the most distinctive qualities of social networks is homophily: the fact that individuals associate
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with those similar to themselves. Thus, a community would make inferences about an individuals’ attributes based on her behavior and that of her social contacts. Lemma 1. The marginal type is decreasing in p. Proof. By implicit differentiation of (θˆ + pi )g(θ˜i ),= , where  > 0



(2.3)



Since (θˆ + pi )γg 0



∂ θˆ = ∂pi



−g(θ˜i ) . ˆ f ( θ) ˆ + g(θ˜i ) (θˆ + pi )γg 0 (θ¯T − θ) ˆ p 1 − F (θ)



ˆ f (θ) ˆ 1 − F (θ)



ˆ + g(θ˜i ) > 0, the marginal θˆ is decreasing in (θ¯pT − θ) 



p.



Proposition 1. The value of testing is increasing in the payment offered to the individual to test. Proof. Let p1 > p0 . Since θˆ is decreasing in p, θ¯pT1 > θ¯pT0 . It follows then that,



δ X ˜ δ X ˜ (θi + p1 ) · g(γ · θ¯pT1 + (1 − γ) · θj ) > (θi + p0 ) · g(γ · θ¯pT0 + (1 − γ) · θj ) Ni Ni j∈N (i)



j∈N (i)



Thus, viT (θi , p1 ) > viT (θi , p0 ) for two reasons: first because p is higher and second because i suffers less stigma as a result of receiving a higher p to get tested.







Proposition 2. The value of testing is decreasing in the number of the individuals’ social contacts who get tested at the lowest payment amount. Proof. Let p0 be the lowest payment amount offered to get tested. Since θ¯pT0 , the average θ among agents who get tested while being offered a payment of p0 is lower than θ¯pN0 , the average θ among agents who don’t get tested while being offered a 13



payment of p0 , and g is decreasing,   δ X ˜ ¯N  δ X ˜ ¯T  T T ¯ ¯ θj +θp0 ) ≤ (θi +pi )·g γ·θpi +(1−γ)· ( θj +θp0 ) . (θi +pi )·g γ·θpi +(1−γ)· ( Ni Ni j∈N (i) j6=l



j∈N (i) j6=l



That is, the value of testing for an individual i whose social contact l is induced into testing at p0 is lower than if l doesn’t get tested.  Proposition 3. An individual’s value of testing is increasing in the payments received by individuals’ social contacts to get tested. Proof. Let p1 > p0 . Let l be a social contact of agent i, l ∈ N (i). • Let l be an “always-taker” that is l would get tested at p0 and at p1 .   δ X ˜ ¯T  δ X ˜ ¯T  (θi +pi )·g γ·θ¯pTi +(1−γ)· ( θj +θp0 ) ≤ (θi +pi )·g γ·θ¯pTi +(1−γ)· ( θj +θp1 ) . Ni Ni j∈N (i) j6=l



j∈N (i) j6=l



Since the marginal θˆ is decreasing in p, θ¯pT0 > θ¯pT1 . Thus, the value of testing is increasing in the payments given to social contacts to test since the social contacts, and the agent by association, suffers less stigma. • Let l be a “complier”, that is l would not get tested at p0 but is induced to get tested if offered p1 . Let θl∆ be the additional stigma that a social contact incurs for i by being induced to test if offered a price p1 over p0 . θl∆ = θ¯pT1 − θ¯pN0 θl∆ > 0 Since the marginal type is decreasing in p, θl∆ is decreasing in p and thus the value of testing is increasing in the payments given to social contacts to test since the social contacts, and the agent by association, suffer less stigma. 14



 The model thus provides three testable predictions. First, individuals’ probability of testing should be increasing in the experimental payoffs that they receive. Second, individuals’ probability of testing should be decreasing in the number of their social contacts who get tested at the lowest experimental payoff, since the agents by association with their social contacts are subject to stigma. A third prediction of the model is that the negative externality of social contacts testing should be attenuating in the experimental payoffs that social contacts receive because the social contacts, and the agents themselves by association, are subject to less stigma as a result of receiving payment to get tested. A key aspect of the model is that the source of stigma in the model is being associated with behavior that would lead one to get infected with HIV since the actual results of the HIV test are confidential. 3. Data and Experiment This section describes the data collected for the experiment and the experiment design. The study was carried out in 21 villages in central Malawi between December of 2009 and June of 2010. 3.1. Measuring Social Networks. At the baseline in December 2009, enumerators visited the study villages and collected basic information from all the households in the village. Each household was asked to provide a list of all household members 16 years and older, and some basic information about each household member. Table 1 shows summary statistics of the study population. [Table 1 about here.]
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After the census, a village roster was created with all the adult inhabitants of the village assigning each individual a unique ID number. Enumerators then returned to the villages to collect information about each person’s social connections. Enumerators interviewed each respondent individually and asked them to list their friends, family members and people that they admire in the village.2 Once the respondent listed a person as a social contact, the enumerator matched the name with an ID from the village roster during the interview. Enumerators asked clarifying questions to ensure that they identified the correct person listed by the respondent. No restriction was placed on the number of contacts that a respondent could list. Respondents listed between 0 and 13 friends, with an average of 1.8 friends listed. Respondents listed between 0 and 12 relatives with an average of 2 relatives listed. Table 2 compares baseline social characteristics across men and women. Participants listed an average of 5.6 social connections, 2.6 male and 3 female, 2.4 friends and 3 relatives. [Table 2 about here.] The social network data collected in this study is unique among studies of this kind since it consists a near complete social map of the adult population of 21 villages. A challenge to consistent identification of social network effects arises if social networks are measured incompletely. Even if nodes are sampled randomly, applying regression estimators to sampled subgraphs often yields misleading results, a concern that is minimized in this study (Chandrasekhar and Lewis (2010)). 2The



precise wording of the survey questions were: • “Do you have any close friends living in this village? (If YES) Please first list your closest 2 friends. Enumerator instructions: After the respondent has listed their closest 2 friends, ask them if they have any other close friends and list them from number 3 on.” • “Do you have any biological brothers, sisters, father, mother or children who live in this village but outside your household?”



16



3.2. Selection of Study Participants. In June 2010, enumerators returned to the study villages to recruit respondents for the study. From the original population of 3155 respondents, 21 had since passed away and 397 had moved away3. A further 664 respondents were not available during the days when enumerators visited the villages to recruit participants for the study. 2073 respondents were available during the recruitment period. The study was restricted to healthy adults between 16 and 60 years. Thus, 323 respondents weren’t eligible to participate. 87 eligible respondents declined to participate in the study. Table 3 compares respondents who were available during the recruitment period with those who are unavailable. Respondents who were available at that time were more likely to be female, married, younger and with more years of education. They are also more likely to have been tested before and have more social contacts. Respondents weren’t told in advance if or when an experiment would be taking place, thus it’s unlikely that the respondent unavailability at the time of the study was correlated with the experiment. Enumerators recruited in the villages for 2 or 3 days and older men were less likely to be at their homes. These respondents were often away at work. All respondents original social contacts are used in the analysis. The analysis that follows includes controls for age, gender, years of education and number of social contacts. [Table 3 about here.] 3.3. Experiment. The remaining 1,667 respondents were given the opportunity to participate in one of two lotteries. The lotteries gave respondents the opportunity to collect a randomly determined lottery amount between zero and four dollars. Respondents would have to travel to a pre-determined centre to pick up their incentive. Respondents randomized into Lottery A had no conditions placed on their collection 3



Respondents had left for villages not covered in the study 17



of the lottery amount while those in Lottery B had to get an HIV test in order to collect their lottery amount. The study was presented to participants in the following way. Enumerators asked participants to pick one cash prize amount out of four from a bag. Participants then also picked whether or not they had to get tested in order to collect their cash prize. Enumerators then took a photograph of the participants. The participant’s picture, lottery amount pick and lottery were printed out on a card. Enumerators distributed the cards to participants a few days later. Respondents were informed that if they took their entry cards to one of the six partner VCT centres during a special promotional week, they would be able to redeem their entry coupon for the cash prize they drew and a small bag of sugar. The redemption centres were partner Voluntary Counseling and Testing Centres and are between two and eight kilometers away from the study villages. During the promotional week, enumerators were stationed at the partner VCT centres. The enumerator verified that the bearer of the entry coupon was the one photographed and paid the lottery draw. Everyone who came to redeem their prize also received a small bag of sugar. Those who has to get tested to collect their prize received their cash prize and sugar only after being tested for HIV. Figure A.1 illustrates the various stages of the study. [Figure 1 about here.] Table 4 presents OLS regressions of baseline demographic characteristics on being randomized into the ‘To Test’ group and the incentive amount. There are a few statistically significant differences such as people in the “To Test” group are 6.6 percentage points more likely to have never been tested before, and 6.5 percentage points less likely to be married. However these differences aren’t large in magnitude. I include these covariates as controls in all the results. 18



[Table 4 about here.] 4. Estimation 4.1. Empirical Strategy. The randomized design of this study allows identification of social network effects in the presence of difficult challenges first presented in Manski (1993). The variation in the behavior of some members of the social network that is randomly induced by the experiment is used to instrument for the average behaviour in the group. Under conditions presented in Imbens and Angrist (1994), an instrumental variables estimator identifies a Local Average Treatment Effect (LATE) which measures the impact of the intervention beyond the targeted group - the peer effect. The model predicts that the probability of testing should be decreasing in the number of social contacts who get tested at the lowest payment amount. The intuition behind this prediction is that social contacts who test while receiving a low experimental payoff, increase the individuals’ stigma of getting tested. The model further predicts that the probability of testing should be increasing in the payments received by individuals’ social contacts to get tested because the experimental payoffs received by social contacts reduce the stigma borne by the individual’s social contacts and by the individual by association. To measure the effect of different social contacts getting an HIV-test on individual’s decision to get tested, I use a simple reduced form specification. Specifically, I estimate:



(4.1) T estedij = α + β1 · #SocialContactsT estedij + β2 · #SocialContactsT estedij XSocialContactsP rizeij + β3 · SocialContactsP rizeij + β4 · #SocialContactsij + Xij0 δ + γvj + ij 19



where T estedij is an indicator of whether individual i in village j got an HIV test. #SocialContactsT estedij is the number of social contacts who get an HIV test. SocialContactsP rizeij are the sum of incentives in $ offered to social contacts for visiting the redemption center and #SocialContactsij is the number of social contacts the respondent has. #SocialContactsT estedij is instrumented by the number of people in that network who were randomized into the HIV-Test Lottery. #SocialContactsT estedij XSocialContactsP rizeij is instrumented by the number of people in that network who were randomized into the HIV-Test Lottery interacted with the cash prize they were offered to get tested. Thus β1 gives the social network effect of a social contact who gets tested and was only offered a bag of sugar to test, while β2 gives the effect of each additional dollar offered to a social contact to get tested, holding constant the number of social contacts tested. 4.2. First Stage. What is the likelihood that someone assigned to the “To Test” lottery went on to get tested? Figure A.2 demonstrates that being assigned to the “To Test Lottery” and offered a small bag of sugar increases the likelihood that a respondent gets tested by 50.71 percent. Each additional dollar (over and above the bag of sugar) increases the likelihood that a respondent will get tested by 5.73 percentage points. [Figure 2 about here.] Table 9 presents the first stage: what is the probability that a respondent’s contact i in village v assigned to the HIV test lottery with a particular prize went on to get tested? Having contacts who are randomized into the “To Test” lottery with various incentive amounts strongly predicts the number of contacts that a respondent has who get tested at various incentives. 20



4.3. Social Network Effects. Table 5 compares the effects of different compliant sub-populations by the incentive amount that social contacts receive on respondent’s likelihood of testing. Regression (1) estimates the impact of having an additional social contact who gets an HIV test while receiving sugar and differing cash incentives on a respondents’ decision to get tested. Each additional contact that gets tested while receiving sugar and 0 Kwacha reduces the likelihood of testing by 6.6 percentage points (s.e. 2.5 percentage points). This is a significant reduction of a mean of about 15.9 percentage points. In contrast, each additional dollar that social contacts receive attenuates the negative effect of a social contact testing by 2.0 percentage points (s.e. 0.9 percentage points). Regressions 2 and 3 attempt to disaggregate this by looking at separately by gender and marital status. I find a similar pattern of social impact. While the sign of the effects remain the same, results are particularly statistically significant for women and unmarried respondents.



[Table 5 about here.] My results show starkly different peer effects from sets of social contacts who have different observables. Social contacts who get tested while being offered low incentives on average, engage in riskier behaviour than the rest of the community, and subsequently have negative externalities on individuals’ likelihood of testing. Each additional dollar that social contacts receive to get tested attenuates the negative effect they have on an individuals’ likelihood of getting tested. The differential selection into treatment induced by an instrumental variable can be problematic for the interpretation of IV estimates of a treatment effect (Heckman and Vytlacil (2001), Heckman and Vytlacil (2005), Heckman and Vytlacil (2007), Heckman (2010)). Specifically, LATE is often uninformative about who is induced 21



to change behaviour by the instrument. In this case, my model implies a very specific pattern of differential selection into testing by members of an individual’s social network depending on the payment they receive. Individuals with a lower intrinsic motivation for testing require higher payments to induce them to “comply”. The stigma that this testing generates for the individual’s own decision to test, in turn, depends upon the same selection process. My experimental design permits me to estimate these heterogeneous treatment effects, and I find differential social spillovers that correspond to my model of stigma. Analysis that (mistakenly) does not take into account the heterogeneous effects of different peers’ treatment does not reveal any social network effect. 4.4. Characterizing Compliers. Table 5, Regression (4), estimates the impact of having an additional social contact who gets an HIV test on a respondents’ decision to get tested without conditioning on the incentive amount that an individual’s social contact receives. The point estimate is negative but not statistically significant. LATE gives us very different peer effects depending on the incentive given to the social contact. Differences in compliant subpopulations might explain the difference in treatment effects from one instrument to another. Following Angrist and Pischke (2008), I calculate the relative likelihood a complier has a certain characteristic. Let x1i be a Bernoulli-distributed characteristic. The relative likelihood a complier has x1i = 1 is given by the ratio of the first stage for x1i to the overall first stage. Specifically,



P [x1i = 1|D1i > D0i ] P [D1i > D0i |x1i = 1] = P [x1i = 1] P [D1i > D0i ] (4.2)



=



E[Di |zi = 1, x1i = 1] − E[Di |zi = 0, x1i = 1] . E[Di |zi = 1] − E[Di |zi = 0] 22



Table 6 reports compliers’ characteristics ratios for a variety of baseline characteristics using “tested at low incentive” and “tested at high incentive” instruments. Those who get tested while receiving a low incentive seem to be less informed about HIV than the average respondent in the sample whereas those who get tested while receiving a high incentive to do so appear to be more so. For instance, low-incentive compliers are more likely to believe that a person can get the AIDS virus from a mosquito bite or by sharing food with a person who has AIDS than the average respondent in the sample. They are also more likely to believe that there is a cure for HIV/AIDS and that birth control methods other than condoms reduce the likelihood of infection with HIV. Tested at low-incentive compliers are more likely believe that people with the AIDS virus should be ashamed of themselves and be blamed for bringing HIV into the community than the average respondent in the sample, whereas tested at highincentive compliers are less likely to believe so. Tested at low-incentive compliers are also more likely to believe that risky behaviour is prevalent in the community that the average respondent in the sample, whereas tested at high-incentive compliers are less likely to believe so. [Table 6 about here.] Looked at differently, table 7 compares respondents were assigned to get tested in order to collect their cash prizes and went on to get tested, across low and high prizes, on a variety of baseline characteristics. Respondents who got tested and were offered just a bag of sugar, are on average more concerned about being infected with HIV and overestimate the prevalence of HIV among men and women in the area, than respondents offered the highest cash prize plus a bag of sugar. Respondents who get tested for the bag of sugar are significantly less likely to report having used a condom the most recent time they had sexual intercourse, more likely to have been 23



tested before and conditional on having been tested before, significantly more likely to have to have been tested recently. The model assumption that the community believes that those who get tested while receiving a low experimental payoff engage in risker behaviour on average, seems to be on average correct. Finally, and most importantly, respondents who get tested while receiving a low incentive are much less likely to have used condoms than the average respondent, whereas those who got tested while receiving a high incentive are much more likely to have used condoms recently. [Table 7 about here.]
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5. Robustness and Discussion The results presented above show that social contacts who have a strong desire to learn their HIV status and are given a low extrinsic motivation to do so, have negative social network effects on an individual’s decision to get tested and that this effect is mitigated the higher the payoff given to social contacts to get tested, since increasing payoffs attract social contacts who don’t exhibit risky behaviour and aren’t as worried about being infected with HIV. I interpret these results as suggesting that stigma plays an important role in individuals’ decision to get tested and that monetary payoffs assist individuals’ to mask their motives for getting tested and reduce the stigma that they (and their social contacts by association) bear from getting tested. In this section, I examine alternative hypotheses that might explain these results. 5.1. Learning. One possible mechanism could be social learning.



As Table 6



showed, respondents who got tested at the lowest incentive level, are less informed about HIV, exhibit riskier behaviour than the average study participant. It could be that having a social contact who is particularly concerned about her HIV status who gets tested might provide better information about an individuals’ own likelihood of infection and thus the social contacts’ getting tested might be a substitute for the individual’s own testing. Social contacts who get tested while receiving high monetary payoffs may on average be less concerned about their HIV status and may only be getting tested to receive the experimental payoff. These social contacts may thus provide less information about an individual’s likelihood of infection and be less perfect substitutes for their own testing. Individuals’ should only really be able to learn their own subjective risk of infection from sexual partners, but one could imagine that individuals could also learn something from their family members and friends since people’s social networks 25



are homogenous to many behavioural and personal characteristics. Homophily, the tendency of individuals to associate disproportionately with others who are similar to themselves, is one of the most pervasive and robust tendencies of the way in which people relate to each other according to Golub and Jackson (2012). This mechanism is a less plausible reason for the results observed since learning would imply that if an individual who was very concerned about their HIV status, tested positive for HIV, then their social contacts would also assume that they were infected with HIV and would be less likely to go and get tested themselves, a result that seems counterintuitive. Second, if learning about subjective probability of infection from social contacts were taking place, we would imagine that people who are more worried about the HIV status at baseline might be more likely to learn than others. I test this hypothesis by interacting the mean concern about being infected with HIV reported at the baseline with the number of social contacts who get tested and the lottery amount that social contacts receive. Table 8, Regression (1) presents the results. Regression (1) shows that individuals’ who were more worried about being infected with HIV, are no less likely to get tested for HIV when one of their social contacts gets tested while receiving a low monetary incentive. A final reason that social learning is a less plausible reason for the results observed is that it assumes that once an individual gets tested they would disclose the results of their status to their social contacts. Several anthropological studies report that disclosure is very often limited to a very closed network, Bond (2010)). A limited follow-up survey was also carried out with a random subset of respondents, 2 years after the experiment took place. This survey asked repondents whether they disclosed to anyone the results of their HIV test. 26



Table 8, Regression (2) shows that respondents who received a low incentive to get tested individually were 14.2 percentage points less likely to reveal their test results, this isn’t statistically significant however. Each additional dollar increases the likelihood of disclosure by 9.3 percentage points (s.e. 4.2 percentage points). Moreover, each social contact who gets tested at the lowest incentive amount reduces the likelihood of individual HIV status disclosure by 18.5 percentage points (10.3 percentage points) and each additional dollar provided to a social contact to test, increases the likelihood of disclosure by 7.3 percentage points (s.e. 3.7 percentage points). [Table 8 about here.] 6. Conclusion In this paper, I present a theoretical framework that incorporates the role of stigma into individuals’ decision to get tested for HIV. Individuals who reveal a high intrinsic motivation to get tested implicitly acknowledge having engaged in behaviour that put them at risk of infection which is socially sanctioned. The model predicts that increasing the extrinsic motivation for individuals to get tested should encourage testing since individuals are able to mask their intrinsic motivation to test, and are thus subject to less stigma. The model further predicts that social contacts who get tested at the lowest experimental payoff have a negative effect on individuals’ probability of testing since they subject agents to stigma. A third prediction of the model is that each additional dollar that social contacts receive to get tested attenuates the negative effect they have on individuals’ likelihood of getting tested.
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I test the model using a randomized experiment with a novel dataset of the nearly complete social networks of individuals in 21 villages in Central Malawi. The experiment provides random variation in who gets tested in the village and their extrinsic motivation to get tested. I am thus able to overcome the difficult identification problems of detecting social network effects and further able to examine the effects of contacts with different intrinsic motivations to test since different social contacts are moved to test by the various extrinsic payoffs to test. The study reveals significant heterogeneities in social network influence. I demonstrate that individuals who get tested at different experimental payoffs are different on a number of key baseline characteristics. Specifically, those who get tested while receiving a low experimental payoff are on average less informed about HIV and engage in riskier behaviour than those who get tested while receiving a higher payoff. Consistent with the model’s predictions, social contacts who get tested while receiving a low experimental payoff, have negative externalities on individuals’ likelihood of testing. Each additional dollar received by a social contact to get tested attenuates the negative externality that they have on an individuals’ likelihood of testing. My experimental design allows me to examine the effects of different sets of social contacts on individuals’ decision to get tested. An estimate of “aggregate” social interactions, despite being important, may be of limited use because without knowledge of the composition and/or source of the social effect, it is difficult to make policy recommendations. My results highlight the fact that stigma matters for individuals’ decision to get tested and further that stigma has negative externalities in peer groups. A possible policy implication of this study is that interventions that can help mask



28



individuals’ motives for adopting risk-reduction behaviour could help promote safer habits among individuals and have positive spillovers in social networks.
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Social Network Data (3155 respondents)



Available (2073 respondents)



Not Available (664 respondents)



Died (21 respondents)



Permanently Moved (397 respondents)
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Eligible (1750 respondents)



Not Eligible (323 respondents)



Figure A.1. Study Timeline



Consented (1667 respondents)



Refused (83 respondents)



Figures



Figure A.2. Lottery Amount Drawn on Probability of Testing
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0 0 0 0 0 0 0 0



0.233 0.169 0.14 0.112 0.147 0.151 0.125 0.148



1 1 1



1 1 1 1 1 1



1 1



1 1 1 1



1



95 12 1 1 1 207



0.263 0.479 0.258



0.347 0.315 0.354 0.358 0.33 0.355



0.423 0.374



0.344 0.449 0.274 0.382



0.144



18.26 3.408 0.44 0.499 0.499 22.38



sd



The top panel includes variables that are available for the full sample of 3155 respondents. The second panel on Knowledge and Attitudes represents data that were available from the 2,073 respondents who were available at the second round of the survey. *



Have you ever had sexual intercourse in your life? Multiple Partners? Used Condoms



0 0 0



0 0 0 0



0.863 0.721 0.082 0.178



0.925 0.646 0.0719



0



0.979



Heard of an illness called HIV or AIDS Can people reduce their chance of getting the AIDS virus: by having just one uninfected partner? by using a condom every time they have sex? Is there a cure for HIV or AIDS? Do birth control methods other than condoms reduce the likelihood of infection with HIV? Do you agree or disagree with the following statement: People with the AIDS virus should be ashamed of themselves. People with the AIDS virus should be blamed for bringing the disease into the community. Do you think that most: young men you know wait until they are married to have sexual intercourse? men you you know who are not married and are having sex, have sex with only one partner? married men you know have sex only with their wives? young women you know wait until they are married to have sexual intercourse? women you know who are not married and are having sex, have sex with only one partner? married women you know have sex only with their husbands? Recent Behaviour



0 0 0 0 0 0



Min Max



35.37 4.231 0.738 0.538 0.537 12.88



Mean



Table 1. Summary Statistics HIV Knowledge, Attitudes, and Behaviour



Age Years of Education Married Female Ever Tested for HIV Months since Last Test Knowledge and Attitudes
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Table 2. Summary Social Network Characteristics Mean Min Max



sd



N



# All Links # Male Links # Female Links



5.633 2.637 2.997



0 0 0



22 16 12



2.714 2,309 1.930 2,309 1.883 2,309



# All Peers # Male Peers # Female Peers



2.407 1.014 1.393



0 0 0



14 11 8



1.679 2,309 1.426 2,309 1.580 2,309



# All Relatives 3.046 # Male Relatives 1.508 # Female Relatives 1.537



0 0 0



13 9 8



1.950 2,309 1.299 2,309 1.268 2,309



# All Admired # Male Admired # Female Admired



0 0 0



4 4 4



0.769 2,309 0.725 2,309 0.565 2,309



0.912 0.615 0.297
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Table 3. Differences between Respondents who are available and unavailable during the time of the Experiment Available Unavailable Difference standard error p-value Female Married Age Years of Education Ever Tested # All Contacts # Male Contacts # Female Contacts



0.615 0.766 34.101 4.496 0.599 5.785 2.707 3.078



0.561 0.655 47.695 3.949 0.405 5.33 2.496 2.834
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0.055 0.11 -13.594 0.547 0.193 0.455 0.211 0.244



0.022 0.02 0.807 0.144 0.022 0.121 0.085 0.082



0.012 0 0 0 0 0 0.013 0.003
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0.598 1,667 0.124 0.92



0.011 (0.038) -0.004 (0.011) 0.001 (0.015) 0.362 1,667 0.148 0.01



0.066∗ (0.037) 0.012 (0.011) 0.001 (0.015)



(4)



Age



0.874 1,667 0.169 0.04



33.52 1,667 0.279 0.34



-0.065∗∗ -1.290 (0.031) (0.838) -0.026∗∗∗ -0.070 (0.009) (0.255) 0.031∗∗ 0.466 (0.013) (0.347)



Female Never Tested Married Before (1) (2) (3)



4.480 1,667 0.287 0.99



-0.056 (0.230) -0.005 (0.065) 0.023 (0.091)



Years of Education (5)



Notes: OLS Regressions including village fixed effects. Robust standard errors, in parentheses. * significant with 90% confidence, ** 95%, *** 99%.



Mean Among Controls Observations R-squared p-value of F-test of joint significance



To Test X Lottery Amount in $



Lottery Amount in $



To Test



Dependent Variable



Table 4. Relationship between Treatment and Baseline Characteristics



Table 5. IV Regressions of whether respondents got tested during the testing week Dependant Variable: Tested #Contacts Tested



(1)



(2)



(3)



(4)



-0.066*** (0.025)



-0.027 (0.032) -0.058** (0.028)



-0.079** (0.037)



-0.021 (0.015)



#Contacts Tested X Female #Contacts Tested X Married #Contacts Tested X Contacts’ Incentive #Contacts Tested X Contacts’ Incentive X Female #Contacts Tested X Contacts’ Incentive X Married Spouse Tested Spouse Tested X Spouse’s Incentive in $ Female To Test Lottery Incentive Amount To Test Lottery X Incentive Amount Never Tested Married



0.020** (0.009)



0.009 (0.011) 0.017 (0.010)



-0.005 (0.034) 0.023* (0.014)



-0.002 (0.013) 0.036 (0.072) 0.006 (0.026) 0.048** 0.092** 0.062*** (0.021) (0.038) (0.022) 0.506*** 0.504*** 0.500*** (0.033) (0.033) (0.033) -0.005 -0.006 -0.005 (0.009) (0.009) (0.009) 0.059*** 0.060*** 0.060*** (0.012) (0.012) (0.012) -0.049** -0.050** -0.048** (0.020) (0.020) (0.020) -0.060** -0.063*** -0.072 (0.024) (0.024) (0.044)



Mean Among Controls



0.048** (0.021) 0.505*** (0.033) -0.006 (0.009) 0.060*** (0.012) -0.050** (0.020) -0.059** (0.024)



0.159



Observations R-squared



1,667 0.451



1,667 0.453



1,667 0.455



1,667 0.451



Notes: Robust standard errors, in parentheses. Instruments used are whether contacts were randomized into the lottery where they had to get tested for HIV in order to collect their lottery draw interacted with the incentive amount they drew. Additional controls not presented here but included in the regressions are age, lottery amount, whether the person has been previously tested for HIV, education level, number of social contacts, contacts’ incentive amounts and village fixed effects. * significant with 90% confidence, ** 95%, *** 99%. 40



0.685



1.698 1.333 1.492 1.272 1.294



0.140 0.112 0.147 0.151 0.148 0.072



1.384 1.203



0.233 0.169



1.868



0.052 0.292 0.021 0.201 0.163



0.285 0.469



0.833 0.493 -0.288 0.017



0.833 0.861



0.903



0.924 0.931 0.865



P[x]



This table reports an analysis of complier characteristics for “tested at low incentive” and “tested at high incentive” instruments. The ratios in columns 2 and 3 give the relative likelihood that compliers have the characteristic indicated on the left. The sample size throughout is 1,667 respondents.



Used Condoms



1.283 1.089 1.808 1.585



0.274 0.098 0.082 0.178



1.041 1.091 1.093



0.979



Heard of an illness called HIV or AIDS Can people reduce their chance of getting the AIDS virus: by having just one uninfected partner? by using a condom every time they have sex? Can a person get the AIDS virus: from a mosquito bite? by sharing food with a person who has AIDS? Is there a cure for HIV or AIDS? Do birth control methods other than condoms reduce the likelihood of infection with HIV? Do you agree or disagree with the following statement: People with the AIDS virus should be ashamed of themselves. People with the AIDS virus should be blamed for bringing the disease into the community. Do you think that most: young men you know wait until they are married to have sexual intercourse? men you you know who are not married and are having sex, have sex with only 1 partner? married men you know have sex only with their wives? young women you know wait until they are married to have sexual intercourse? married women you know have sex only with their husbands? Recent Behaviour



1.030 1.076 1.071



0.863 0.721



0.77 0.607 0.537



P[x]



P[x1i = 1] P[x1i = 1| D1 >D0 ]/P[x1i = 1|D1 >D0 ]/



Married Female Ever Tested Knowledge and Behaviour



Variable



Tested at Low Incentive High Incentive



Table 6. Complier Characteristics for “Low Incentive To Test” and “High Incentive To Test” Instruments
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42



28.035 28.225



0.141



Out of 100 men in this area, how many do you think are infected with HIV? 35.508



Out of 100 men in this area, how many do you think are infected with HIV? 34.154



0.064 0.645 12.845



Recent History Did you use condoms the most recent time you had sexual intercourse?



Have you ever been tested for HIV before?



Months since last Test



18.006



0.525



4.27



0.669



0.852



0.992



5.394



On a scale of 1 to 10 (where 1 is not worried and 10 is very worried), how concerned are you about getting infected with HIV?



0.767



0.84



Can people reduce their chance of getting the AIDS virus by: having just one faithful uninfected partner



using a condom every time they have sex?



0.987



Knowledge and Attitudes Have you heard of an illness called HIV or AIDS?



Male



Years of Education



Age



−0.077∗ (0.043) 0.120∗∗∗ (0.041) −5.161∗∗ (2.370)



7.473∗ (3.800) 5.928 (4.115)



−0.012 (0.065) 0.098∗∗ (0.046) 1.124∗∗ (0.448)



−0.005 (0.014)



Sugar $4 + Sugar Difference 34.889 34.537 0.352 (1.246) 4.065 4.429 −0.364 (0.456) 0.379 0.388 −0.008 (0.050)



Table 7. Baseline Differences between Respondents who got tested and received a bag of Sugar and those who received $4 and a bag of sugar



Table 8. IV Regressions of whether respondents got tested during the testing week or Revealed their test results Dependent Var:



Tested



#Contacts Tested



-0.067** (0.027) #Contacts Tested X Contacts’ Incentive 0.017* (0.009) Worry about HIV X #Contacts Tested 0.009 (0.012) Worry about HIV X #Contacts Tested X Contacts’ Incentive -0.005 (0.005) Female 0.036 (0.023) To Test Lottery 0.509*** (0.036) Incentive Amount -0.003 (0.009) To Test Lottery X Incentive Amount 0.053*** (0.013)



Revealed Test Results -0.185* (0.103) 0.073** (0.037)



0.073 (0.063) -0.142 (0.093) -0.051 (0.033) 0.093** (0.042)



Mean Among Controls



0.159



0.75



Observations R-squared



1,408 0.452



210 0.118



Notes: Robust standard errors clustered at the village level, in parentheses. Instruments used are whether contacts were randomized into the lottery where they had to get tested for HIV in order to collect their lottery draw. Additional controls not presented here but included in the regressions are age, lottery amount, whether the person has been previously tested for HIV, education level and village fixed effects. “Worry about HIV” was measured at the baseline with the question: “On a scale of 1 to 10 (where 1 is not worried at all and 10 is very worried) How concerned are you about getting infected with HIV?” In this specification, I calculate standard deviations from the mean concern about being infected with HIV at the village level. “Revealed Test Results” was collected for a random subset of respondents. The question asked was “Did you tell anyone in the village about your HIV status? ” * significant with 90% confidence, ** 95%, *** 99%.
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Table 9. First Stage Dependent Variable



#Contacts in To Test Group #Contacts in To Test Group X Contacts’ Incentive Amount in $ Constant



Observations R-squared F-test Statistic



#Contacts Tested (1)



#Contacts Tested X Contacts’ Incentive Amount in $ (2)



0.783*** (0.040) 0.030** (0.013)



−0.098 (0.080) 0.946*** (0.030)



−0.063 (0.043)



−0.079 (0.100)



1,667 0.824 214.5



1,667 0.842 207.7



Notes: Robust standard errors, in parentheses. Additional controls not presented here but included in the regressions include the total number of contacts and village fixed effects. * significant with 90% confidence, ** 95%, *** 99%.
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