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Abstract

Stigma and judgement by health workers towards people living with HIV and key populations can undermine uptake of HIV services.  In 2014, we recruited health workers delivering HIV services from 21 urban communities in South Africa and Zambia participating in the first year of the HPTN 071 (PopART) cluster-randomised trial. We analysed self-reported levels of stigma and judgement towards (i) people living with HIV, (ii) women who sell sex, (iii) men who have sex with men and (iv) young women who become pregnant before marriage. Using logistic regression, we compared responses between three health worker cadres and explored risk factors for stigmatizing attitudes. Highest levels of stigma and judgement were in relation to women who sell sex and men who have sex with men, especially in Zambia. Heath workers did not generally think that clients should be denied services, although this was reported slightly more commonly by community health workers. Higher education levels were associated with lower judgmental beliefs, whereas higher perceptions of co-worker stigmatizing behaviours towards PLHIV and each key population were associated with holding judgmental beliefs. Training experience was not associated with judgmental attitudes for any of the key populations. Our findings confirm a high prevalence of judgemental attitudes towards key population groups but lower levels in relation to PLHIV, among all cadres of health worker in both countries. Planning and implementing targeted stigma reduction interventions within health settings is critical to meet the needs of vulnerable populations that face more stigmatizing attitudes from health workers. 
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Introduction 
Recent successes in the treatment and management of HIV have led to declines in global HIV incidence [1]. Despite this, the global HIV burden remains high and the target of reducing incidence to fewer than 500,000 new infections by 2020 is challenging [2]. An ambitious cluster randomized trial, HPTN 071 (PopART), reduced incidence in urban communities by 30% through a door-to-door HIV combination prevention approach [3]. In understanding who was harder to reach through this approach, and how this might contribute to HIV incidence,  it is important to consider the role of key populations, including men who have sex with men (MSM), adolescent girls and young women, and female sex workers, who are disproportionately affected by HIV [2, 4]. Negative attitudes and beliefs about these populations by health workers could have adverse effects on uptake of HIV services and thereby influence HIV prevention and care.  
Stigma is “the co-occurrence of labelling, stereotyping, separation, status loss, and discrimination in a context in which power is exercised” [5]. Moral judgement is a common manifestation of HIV stigma [6]. Stigma can act as a barrier to HIV testing and uptake of treatment [7-10], and stigma among health workers may affect service delivery [11-14]. Perceived or anticipated stigma can reduce demand for services. Some clients, including key populations, may avoid accessing HIV services due to fear of being stigmatized by health workers who may talk badly about them or reveal their HIV status to others without their permission [15, 16]. Stronger anti-discrimination policies within health settings have been called for [17]. 
Stigma among health workers may hinder HIV control efforts based on a universal test and treat approach [18-20]. In this model, HIV incidence reductions are achieved by increasing levels of diagnosis among those infected with HIV, starting treatment among those who are diagnosed as early as possible, and successfully maintaining viral suppression among those who initiate treatment [20, 21]. Delivering these services will involve lay and trained health workers in both facility and community-settings. However, health practitioners delivering an intervention based on these principles in South Africa found that community members sometimes refrained from accessing testing due to fear of being seen entering a health facility, or fear of status disclosure by health workers after being tested [19]. Fear of ‘being seen’ was linked to demarcated HIV services, visibility and orientation of HIV service structures, particular items and distinctive client flow in the 21 health facilities that were situated in the 21 South Africa and Zambian communities that were part of the HPTN 071 (PopART) trial [22]. Home, community-based or self-testing may overcome such health facility stigma barriers, but stigma may still act as a barrier to members of key populations [23]. Indeed, stigma may affect already marginalized and disempowered populations more so than others [5]. Female sex workers living with HIV in Zimbabwe reported experiencing more stigma in relation to their work than in relation to their HIV status, although their experience of discrimination by health workers was relatively low [23]. Intersectional stigma has also been described among MSM in Swaziland [24]. It is important to understand how layered or intersectional stigma persists among key populations. Failing to understand and address them may mean that the stigma that these populations experience, and the adverse effects of these experiences, may be underestimated and therefore be more likely to persist. 
A growing body of literature seeks to understand how stigma might influence health seeking practices, and how stigma among health workers might influence these behaviours in various contexts [25-27]. We set out to explore stigma and judgement towards both people living with HIV (PLHIV) and key population groups reported by health workers delivering HIV services in the 21 urban South African and Zambian communities taking part in the HPTN 071 (PopART) trial [28, 29]. During the first year of the study, we compared levels of stigma and judgement toward different population groups, and between different cadres of health worker, and identified risk factors for stigmatizing attitudes.

Methods
Setting
The HPTN 071 (PopART) trial was a three-arm cluster randomised trial evaluating the effectiveness of the PopART combination HIV prevention intervention package in reducing HIV incidence. The trial was implemented in 21 study communities (7 matched triplets), 12 in Zambia and 9 in the Western Cape province, South Africa [29]. In the two treatment arms (A and B), a new cadre of community-based health workers known as Community HIV care Providers (CHiPs) were locally recruited to carry out door-to-door HIV testing and referral services. In all arms, health facility- and existing community-based health workers received training on the PopART intervention. 
Study population
From August 2014 to May 2015, data collection took place at enrolment to an open cohort study of CHiPs (Arms A and B only), and health facility staff (HFS) and community-based health workers (CHWs) (in all trial arms). By this time, the HPTN 071 (PopART) trial had been running for eight to 18 months depending on the study communities [30]. Inclusion criteria for all cadres were that they had to be at least 18 years of age and were able to provide informed consent for participation. All CHiPs were automatically considered eligible for the study upon recruitment to the PopART intervention team. The procedure for the selection of CHiPs is described in detail elsewhere [29]. All staff at health facilities were eligible including doctors, nurses, laboratory technicians, cleaners, and security guards. CHWs who primarily worked in the field but were part of community HIV services and worked on a weekly basis were also eligible. For this analysis, we included 1557 participants across all three cadres of health workers who responded ‘yes’ when asked “Do you directly provide HIV-related services to clients?” This was the enrolment survey in a cohort study that stretched from 2014 to 2018 [28]. 
Data Collection Procedures
After providing informed consent, participants completed a self-administered questionnaire on an electronic data collection device. Data were anonymized and participants were given a unique study identification number. We asked questions about sociodemographic characteristics, experience at the facility in which they work, training, job stress, experiences providing care, and stigma, including questions about their own beliefs as well as about their perceptions of the behaviours of co-workers. 
Stigma Measurement
The survey presented to health workers the same four statements about judgements towards four groups of people: PLHIV, “women who sell sex”, MSM, and young women who become pregnant before marriage. We used the broad terminology “women who sell sex” in question wording following local consultation. Participants were asked to respond to the statements using a 4-point Likert scale (strongly agree, agree, disagree, strongly disagree). We used standardized questions from the Nyblade et. al tool for assessing HIV stigma and discrimination in health facilities that was validated in six countries [31]. Two statements related solely to judgmental attitudes that may be held by participants: “I would be ashamed if someone (a man, a woman, a young woman) in my family was (living with HIV, had sex with men, sold sex, became pregnant before marriage)” and, “(PLHIV, MSM, women who sell sex, or young women who become pregnant before marriage) engage in irresponsible behaviours”. Two statements further linked these attitudes to aspects of health service provision: “Other people deserve access to health services more than (PLHIV, MSM, women who sell sex, or young women who become pregnant before marriage)”; and, “If I had a choice, I would prefer not to provide services to (PLHIV, MSM, women who sell sex, or young women who become pregnant before marriage)”.
Data Analysis
First, we enumerated the eligible population and described details of non-participation and non-response. Second, for participants included in the analysis, we described sociodemographic and job-related characteristics across the three cadres of health workers and the two countries. Third, we analysed the levels of judgmental attitudes toward each of the different population groups within each country, and compared these between the health worker cadres adjusting for age, sex and study triplet to reflect the cluster randomized trial design of the study. Fourth, we pooled the data and used logistic regression to explore individual risk factors associated with each of the items in turn, adjusting for age, sex, cadre of health worker and triplet. We restricted the analysis to health workers who had responded to all four questions about each key population. We hypothesized that stigma would be associated with sociodemographic variables and level of training: age, gender, and education level have all previously been associated with stigmatizing attitudes [32, 33]. We hypothesized that perceptions about the stigmatizing behaviour of co-workers would also be associated with their own judgmental beliefs, as in other recent literature [34]. This association might occur because health workers are more likely to hold stigmatizing attitudes if they think their co-workers share the same attitudes, or because health workers who hold stigmatizing attitudes think that others share their attitudes. We repeated this final stage of the analysis in relation to each of the four groups. We report the full findings for PLHIV in this paper, and for women who sell sex, MSM and young women who become pregnant before marriage in an appendix.
Ethics
The HPTN 071 (PopART) trial (Division of AIDS [DAIDS] #11865 and Clinical Trials registration number NCT01900977) and the stigma ancillary study (DAIDS # HPTN071a) received institutional review board (IRB) approval from the London School of Hygiene and Tropical Medicine LSHTM, the Health Research Ethics Committee, Stellenbosch University, and the Biomedical Research Ethics Committee at the University of Zambia. Written informed consent was sought and obtained from all participants for all aspects of the research.

Results
Recruitment of participants
We enumerated 2833 eligible health workers (Figure 1). The most important reason for not being included in the analysis was difficulty in locating respondents rather than refusal. 318 participants (HFS=227, CHiPs=30 and CHWs=61) answered ‘no’ to the question “Do you directly provide HIV-related services to clients” and so were excluded. Ultimately, 1557 health workers were included in the analysis (66% of the total number of eligible participants) including 736 HFS, 601 CHiPs and 220 CHWs. The response rate was highest among the CHIPs workers and lowest among health facility staff.
Description of study populations
Across all cadres, the majority of participants were women (73.1% for HFS; 69.6% for CHiPs; 86.8% for CHWs, Table 1). Just over half of HFS and CHWs were married (57.5% and 52.7% respectively), while just over half of CHiPs were unmarried (54.4%). More HFS and CHW were 44 years of age or older (34.0% and 39.5% respectively), while more CHiPs were younger (for example, 42.9% were aged 25-34 years).  65.4% of HFS had completed further education beyond secondary school, while CHiPs had a higher education background compared to CHWs (44.6% and 11.4% had completed further education, respectively). More than 95% of CHW lived in the community where they were working but that proportion was lower among CHiPs (76.2%) and lowest among HFS (58.4%). Religion was more important to participants in Zambia (91.8%) than South Africa (74.7%). Over 95% of participants said they had ever received an HIV test. The self-reported proportion of health workers saying they had previously tested HIV positive was slightly higher among CHiPs and CHWs (19.5%, 117/601 and 22.3%, 49/220, respectively) compared to HFS (14.3%, 105/736). In Zambia 8.7% (91/1051) of participants declined to answer this question, while in South Africa 15.2% (77/506) did not answer the question. Zambian participants were more likely than South African participants to agree or strongly agree with the statement that their co-workers treat PLHIV poorly (17.3%, 181/1051 and 7.7%, 39/506, respectively; p<0.001) or talk badly about them (36.2%, 381/1051 and 18.3%, 93/506, respectively; p<0.001) (Table 1).  
Measures of stigma and judgement
In Zambia, 5.2% (52/1004) of respondents agreed with the statement “I would be ashamed if someone in my family had HIV”. Similarly, in South Africa, 5.5% (24/435) agreed. There was not strong evidence that levels of agreement with this statement differed by health worker cadre in either country (padj=0.307 in Zambia, pm=0.074 in South Africa, Table 2). A much larger proportion of health workers agreed with this statement in relation to women who sell sex in both countries. Agreement was higher in Zambia than in South Africa (81.3%, 815/1002 and 70.2%, 285/406, respectively) with little evidence of a difference between health worker cadres in either country (pm=0.130 in Zambia, and pm=0.344 in South Africa). Even higher proportions of health workers agreed to this statement in relation to MSM in Zambia (88.1%, 856/972), whereas in South Africa agreement was lower (53.0%, 209/394). There was some evidence for a difference in judgmental attitudes towards MSM between health worker cadres in Zambia, with CHiPs and CHW being less likely to agree compared to HFS (pm=0.052), but not in South Africa (padj=0.287). In Zambia, 48.4% (517/1068) of respondents agreed that they would be ashamed if a young woman in their family became pregnant before marriage with non-significant differences observed between cadres despite the model being statistically significant (padj=0.005). In South Africa, 31.2% (136/436) agreed with this statement with CHiPs being twice (aOR=2.10, 95% CI: 1.28-3.46) and CHW three times (aOR=3.07, 95% CI: 1.78-5.31) more likely to agree compared to HFS (padj<0.001). 
Patterns of responses to the second statement, “[Key population members] engage in irresponsible behaviours”, were similar to the “ashamed” statement with two exceptions.  First, more participants agreed with this statement in relation to PLHIV (29.6%, 297/1004 and 26.2%, 114/435 in Zambia and South Africa, respectively), whereas fewer participants agreed in relation to MSM (76.4%, 761/996 and 29.6%, 129/436, respectively). Second, CHiPs were 1.33 times and CHW were two times more likely compared to HFS to agree with the “irresponsible” statement in relation to young women who become pregnant before marriage in Zambia (aOR = 1.33, 95% CI: 1.01-1.75 and aOR = 2.15, 95% CI: 1.36-3.40, respectively, Table 2). Although most models fit the data well (p<0.05 in all cases but Zambia for MSM and South Africa for young women who become pregnant before marriage), no evidence of a difference in this statement between cadres were observed (Table 2).
In Zambia, 21.0% (221/1004) of respondents reported that “Other people deserve access to services more than PLHIV”, compared to 24.1% (105/435) in South Africa. Slightly lower proportions of health workers reported this sentiment in relation to women who sell sex (15.3%,152/996 and 15.1%, 66/436), MSM (16.1%, 160/996 and 14.2%, 62/436) and young women who become pregnant before marriage (16.5%, 164/996 and 18.1%, 79/436) in Zambia and South Africa, respectively. In relation to all of the key population groups, CHW were the most likely to report this sentiment (aORs (95% CI) compared with HFS varying from 1.95 (1.15-3.33) to 3.88 (1.90-7.92) (Table 2). 
Finally, in relation to the final statement “If I had a choice, I would prefer not to provide services to (key population group)”, a lower proportion reported this in both countries, by each health worker cadre, and in relation to each key population group than for all previous statements. The only exception was PLHIV, where proportions were similar when compared to the “ashamed” statement. In both countries, CHW were once again the most likely to report this sentiment (aORs (95% CI) varying from 1.06 (0.45-2.50) to 8.74 (2.85-26.77) in comparison to HFS (Table 2).  
Risk factors
Sociodemographic factors, HIV testing, HIV status and training experience were generally not significantly associated with judgmental attitudes towards PLHIV, with a few exceptions (Table 3a and 3b). Perceptions of co-workers stigmatizing behaviours were significantly related to all four judgmental attitudes (Table 3b).  Female health workers were less likely to hold judgmental attitudes, and this was statistically significant in relation to the “irresponsible” statement (aOR = 0.45, 95% CI: 0.35-0.59, Table 3a) .Health workers that were more educated were least likely to agree with three of the statements about PLHIV (this was statistically significant with respect to the “ashamed” statement (aOR = 0.31, 95% CI: 0.10-0.94, Table 3a) and yet more likely to hold stigmatizing and judgmental attitudes in relation to the “irresponsible” and “ashamed” statements for key populations. However, they were also less likely to hold such attitudes towards key populations in relation to the other two statements (not providing services and deserving access). 
Health workers who perceived that their co-workers either talked badly about their clients living with HIV or treated them poorly were more likely to hold judgmental and stigmatising attitudes (p<0.01 in all cases, Table 3b). Specifically, health workers who strongly agreed with the statement that co-workers treat PHLIV poorly or talk badly about them were more likely to believe that “other people deserve access to health services more than PLHIV” (aOR=1.93, 95% CI: 1.15-3.26) or would “prefer not to provide services to PLHIV” (aOR=8.38, 95% CI: 3.23-21.72), respectively (table 3b). Across all key populations, perceptions about co-worker stigmatising behaviours were strongly associated with agreement with all four statements. 
We found inconsistent patterns in relation to each of the other key populations for most of the risk factors we examined (see Appendix, Table S2a – S4b). We found no associations between age, marital status, HIV testing, HIV status and training experience, and agreement with statements describing stigmatizing attitudes, with a few exceptions. Older health workers (44+) were more likely to agree that they would be ashamed if a young women in their family became pregnant before marriage (aOR = 1.85, 95% CI: 1.23-2.78, Table S4a). Older health workers were also more likely to agree that young women who become pregnant before marriage and men who have sex with men engage in irresponsible behaviours (aOR = 1.81, 95% CI: 1.11-2.94 (Table S4a) and aOR = 1.65, 95% CI: 1.09-2.49 (Table S3a), respectively) (see Appendix). Female health workers were less likely to hold judgmental attitudes in relation to the “irresponsible” statement for young women who become pregnant before marriage (aOR = 0.76, 95% CI: 0.64-0.91, Table S4a). Health workers who tested for HIV were less likely to hold judgmental attitudes in relation to the “provision of services” statement for women who sell sex (aOR = 0.33, 95% CI: 0.12-0.91, Table S2a) and for young women who become pregnant before marriage (aOR = 0.29, 95% CI: 0.13-0.65, Table S4a), and for the ‘irresponsible’ statement for men who have sex with men (aOR = 0.10, 95% CI: 0.01-0.81, Table S3a). Health workers who tested positive for HIV were less likely to hold judgmental attitudes in relation to the “irresponsible” statement for women who sell sex (aOR = 0.63, 95% CI: 0.42-0.95, Table S2a) and for the “provision of services” statement for young women who become pregnant before marriage (aOR = 0.54, 95% CI: 0.31-0.97, Table S4a). Health workers who reported that religion was somewhat important were more likely to report judgmental attitudes in relation to the “access” and “provision of services” statements for women who sell sex (aOR = 3.45, 95% CI: 1.21-9.84 and aOR = 5.63, 95% CI: 1.85-17.17, respectively, Table S2a).

Discussion
[bookmark: _GoBack]We found high levels of judgmental attitudes towards key population groups among 1,557 health workers delivering HIV services in 21 urban communities in South Africa and Zambia and that these attitudes were more commonly and heavily targeted at women who sell sex, men who have sex with men and adolescents who become pregnant before marriage than PLHIV. Health workers commonly agreed with statements linking key population groups to “being ashamed” and having “engaged in irresponsible behaviour”, especially in relation to women who sell sex and men who have sex with men. Agreement was common, but less so, in relation to young women who get pregnant before marriage, but was relatively uncommon in relation to PLHIV. Fewer health workers reported that key populations did not “deserve access to health services as much as other people”, or stated that they “would prefer not to provide services” to key population groups. In relation to these statements, there were fewer differences between PLHIV and other groups; in other words, irrespective of social and health condition identity, key populations were considered to have a right to health care services by the majority of health workers. However, community-based health workers, including the CHiPS employed by the HPTN071 (PopART) study, were more likely than health facility staff to report that “other people deserve access to health services more than the key population group”. Education level and perceptions of co-worker behaviours towards PLHIV and each of the key populations were associated with holding judgmental beliefs. More educated health workers were more likely not to link ‘shame’ and ‘irresponsible behavior’ with PLHIV whilst linking both attributes with other key populations.  Health workers who reported stigma amongst co-workers were more likely to report judgemental views towards PLHIV and key populations.  We found inconsistent patterns of association between sex, age, religion, HIV status and testing, and judgmental and stigmatising attitudes across the four key populations. Training experience was not associated with judgmental attitudes for any of the key populations.

Ours was a large and novel study of stigma among health workers. We compared responses to questions about people living with HIV and key population groups, and between different cadres of health workers involved in the delivery of HIV services. Our analyses, while robust, have some limitations.  They are reflective of the inherent difficulties when assessing stigma, particularly in health facilities in high HIV prevalence settings where many health workers may be living with, or affected by, HIV in their personal lives. Health workers may misreport stigmatizing or judgmental views [31]. Despite multiple efforts to contact every eligible health worker, our participant rates were quite low in some groups, reflecting the complexity of conducting this kind of research with health workers. It is difficult to compare the response rate of participants in our study to other similar studies because these studies used different populations (often only medical students, or only nurses), and sometimes did not report response rates [32, 34-38]. Some health workers opted not to answer questions about attitudes towards women who sell sex and MSM, perhaps reflecting discomfort or embarrassment with the wording of questions. Consequently, there may be some biases in our data, perhaps with fewer people holding stigmatizing attitudes choosing to respond. In Zambia, it is also illegal for men to have sex with men and anecdotally some participants reported that this made it hard to answer the questions comfortably. This raises questions about the contextual differences which may drive stigma in different countries and how they might have influenced our findings, and other similar studies measuring stigma towards PLHIV and key populations. The study was conducted in 21 purposively selected communities participating in the trial and caution is warranted in considering how these results may be reflective of broader patterns of stigma. To truly understand the role that stigma plays in health worker interactions with PLHIV and key populations, it is necessary to understand why health worker attitudes are the way they are, which means understanding the mechanisms which drive their behaviours. There is a wide body of literature that seeks to understand such mechanisms through theoretical frameworks of the acceptability of interventions [39]. Acceptability is the belief or consideration from those involved in the healthcare intervention that the intervention is appropriate, or good, based on their anticipated or experienced responses or reactions to the intervention [39]. Understanding health workers within this intervention using a framework such as this one might help to uncover underlying social and contextual factors which may be essential for developing appropriate and effective stigma reduction interventions. Our study is limited in that it measures stigmatizing attitudes and beliefs against knowledge about HIV and key populations, as well as training on providing care. Other factors such as social and cultural norms and job satisfaction are not assessed in the present study, and these may heavily influence HW feelings about the acceptability of the intervention, which in turn might influence the way they think about or treat clients. 

We found that there were high levels of judgement toward key population groups, but lower levels in relation to PLHIV, among all cadres of health worker in both countries. This agrees with other literature which seeks to measure intersectional stigma [23, 24]. Agreement with statements about PLHIV were generally lower than previous literature has suggested [40]. Our data may be consistent with reports that stigma toward PLHIV is reducing over time as testing and treatment expand. Normalization and increased tolerance of HIV in settings where UTT approaches are employed have been reported [21]. The HPTN 071 (PopART) intervention, being universal and implemented across whole communities, hopes to “avoid stigmatization, and should encourage community-wide support for HIV prevention and care” [29]. Such interventions can help to reduce fear through increasing awareness about stigma and about PLHIV. Longitudinal cohort data from our study present a unique opportunity to track these dynamics [28]. However, recent research from South Africa has indicated that normalization might not always occur [41]. Stigma toward key population groups may be more resistant to change. Within our study, this was particularly notable in Zambian communities, and in relation to MSM. Zambia has a stronger moralizing culture than South Africa as noted in wider qualitative research [25], and pronounced prejudice towards MSM endorsed by law [42]. This demonstrates a need for programme and policy changes which specifically aim to address stigma towards key populations. These changes could happen at several levels, including at the policy level (i.e. national laws which protect LGBTQ populations against discrimination, and those that decriminalize sex work), community level (i.e through mass sensitization campaigns and education) or at the organizational level (i.e. training on human rights and culturally competent care for key populations). 

The stigma reduction framework outlined by Nyblade et al (2018) suggests that increased awareness about stigmatizing behaviours towards PLHIV, reducing fear surrounding HIV, and understanding how to provide non-stigmatizing care to clients are fundamental for reducing stigma [43]. This framework could be applied to key populations and scaled up in order to address the inherent stigmas that these populations face. Further, the main drivers of stigma and the mechanisms which instigate stigmatizing behaviours from health workers will be influenced by the social norms about key populations, as well as gender, and attitudes towards LGBTQ populations. A key goal for future research will be to understand how social and cultural norms such as these can be changed so that stigma does not persist in environments outside the health setting in different country contexts.

Anticipated stigma from health workers might act as a barrier to people accessing treatment and prevention services [8, 44]. We found that despite high levels of judgement, health workers were less likely to link this to whether PLHIV or key population groups deserve access to services, or whether they themselves would prefer not to provide such services. Nevertheless, 10-20% of participants did express these views in relation to key population groups. It will be important to consider over time whether the presence of judgmental attitudes acts as a barrier to PLHIV or other groups accessing services. It was interesting that community health workers, who generally had lower levels of formal education than other groups, were more likely to agree that key population groups were less deserving of services than other health worker cadres. Interventions like those in the HPTN 071 (PopART) study offered a chance to build on wider tolerance and empathy towards PLHIV and extend this to other key populations, and this may be an important consideration if the intervention were to be rolled out and/or replicated [35]. A study of medical students in Malaysia found that clinical encounters with PLHIV were associated with higher knowledge about HIV and lower stigmatizing attitudes [36]. Similar results were seen in a study of healthcare providers in Ethiopia [32]. Nevertheless, anticipated negative perceptions from health workers can hinder a person’s access to HIV services [11, 12, 45]. Qualitative interviews with members of key population groups collected as part of our ongoing study will provide deeper insight into key population perceptions and experiences of how they are treated. The level of stigmatizing attitudes towards key populations may have hindered or lessened the effectiveness of the HPTN 071 (PopART) interventions. For those PLHIV who know their status, intersecting stigma about living with HIV and being a member of a key population could undermine accessing key HIV treatment and prevention services. As such, members of key populations might not benefit from normalization of HIV among the wider public. We noted also that health workers judgmental beliefs were associated with their perceptions of co-workers behaviours, as in other studies [34, 37]. This might be because health workers are influenced by their peers, or because they believe peers hold the same beliefs as they do. Stigma reduction activities within health settings might work best when reaching all staff working in a health facility and workplace- based anti-stigma campaigns might benefit from peer-led interventions and activities in an effort to facilitate a more tolerant environment. 

Our findings highlight several factors within health settings, and based on HWs previous interactions with PLHIV and key populations, but it does not interrogate the contextual or societal factors which might heavily contribute to HW attitudes, perceptions, and beliefs. To understand if and how stigma among HW drives HIV testing and treatment, it is essential to understand the wider context in which they exist. This will be useful for the development of effective interventions to reduce stigma among this and other populations. 
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