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Abstract

Early antiretroviral therapy (ART) initiation is essential, but linkage to care following community-

based services is often poor, and inadequately understood. This study examined factors influencing 

linkage to care following home-based HIV-testing services (HBHTS) in a hyper-endemic setting in 

South Africa. HBHTS was offered to participants (N=10,236) enrolled in the second HIV 

Incidence Provincial Surveillance System survey (2015–2016), KwaZulu-Natal. Follow-up 

telephone surveys with 196 of the 313 individuals diagnosed HIV-positive through HBHTS were 

used to measure linkage to care (i.e., a clinic visit within 12 weeks) and ART-initiation. Among 

newly diagnosed individuals (N=183), 55% linked to care, and 21% of those who were ART-

eligible started treatment within 12 weeks. Linkage to care was less likely among participants who 

had doubted their HIV-diagnosis (aOR:0.46, 95%CI: 0.23–0.93) and more likely among 

participants who had disclosed their HIV-status (aOR:2.31, 95%CI: 1.07–4.97). Reasons for not 

linking to care included no time (61%), only wanting to start treatment when sick (48%), fear of 

side-effects (33%), and not believing the HIV-diagnosis (16%). Results indicate that HBHTS 

needs to be paired with targeted interventions to facilitate early linkage to care. Interventions are 

required to counter denial of HIV status and facilitate early linkage to care among healthier 

individuals.
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Introduction

Antiretroviral therapy (ART) has the potential to curb the effects of the HIV epidemic. ART 

reduces AIDS-related morbidity and mortality, with gains in clinical outcomes the greatest 

among individuals who start treatment early (Johnson et al., 2013; The INSIGHT START 

Study Group, 2015). ART is also effective in reducing onward HIV transmission (Cohen et 

al., 2011) and consequently for reducing HIV incidence. Accordingly, the World Health 

Organisation (WHO) recommends ART for all HIV-positive individuals (WHO, 2016), and 

South Africa adopted a ‘test-and-treat’ policy in September 2016 (Motsoaledi, 2016).

HIV diagnosis and ART initiation early in disease progression are key to the success of the 

treat-all approach. However, a substantial proportion of people living with HIV remain 

undiagnosed (UNAIDS, 2014), and many seek care only once their immune system is 

severely compromised (Carmona et al., 2018; Lahuerta et al., 2014). Home-based HIV 

Testing Services (HBHTS) are effective in reaching previously undiagnosed individuals 

(Lewis et al., 2019; Sharma, Ying, Tarr, & Barnabas, 2015), and an important component of 

the test-and-treat strategy (WHO, 2016). Poor rates of linkage to care subsequent to HBHTS 

could, however, undermine the potential benefits of early detection of HIV-positive cases.

In the absence of interventions to facilitate linkage to care, the proportion of individuals 

linking to care after HBHTS is low in many countries (Sharma et al., 2015). In Kenya, 15% 

of participants had seen a clinician within three years of diagnosis (Genberg et al., 2015). In 

Swaziland, 34% of individuals testing HIV-positive during HBHTS linked to HIV care 

within six months (Parker et al., 2015). In South Africa, the proportion linking to care 

following HBHTS was 62% within three months in one study (Naik et al., 2015), and 47.5% 

within six months in another (Iwuji et al., 2016). Important gaps remain in our 

understanding of poor linkages to care. A recent systematic review found that few studies 

have assessed the factors affecting linkage to care following HBHTS among newly 

diagnosed individuals (Ruzagira et al., 2017). As active case finding through HBHTS and 

subsequent referral to clinics for ART remains important for achieving universal treatment 

access, it is necessary to better understand how to effectively link newly diagnosed 

individuals living with HIV to care. Moreover, as most studies have focused on 

socioeconomic and demographic determinants of linkage to care, there is a gap in our 

understanding of the psychosocial factors acting as barriers to HIV care.

This study used prospective data – from men and women (15–49 years old) in a hyper-

endemic setting – to assess the association between linkage to care following a first-time 

HIV-positive diagnosis through HBHTS and a range of demographic, socioeconomic and 

psychosocial factors.
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Methods

Data

Data were collected from individuals testing HIV-positive during HBHTS offered as part of 

the second serial cross-sectional survey of the HIV Incidence Provincial Surveillance 

System (HIPSS) from July 2015 to June 2016 (Kharsany et al., 2015). HIPSS was conducted 

in two areas (Vulindlela (rural) and Greater Edendale (peri-urban)) in the uMgungundlovu 

District, KwaZulu-Natal province, South Africa.

Households were randomly selected using a two-stage random sampling of enumeration 

areas and households. One individual per household (15–49 years old) was randomly 

selected from a roster of eligible household members. The sample comprised 10,236 

individuals. Fieldworkers collected venous blood samples from all participants for health 

screening (including laboratory HIV and CD4 cell count tests), administered a face-to-face 

questionnaire and then offered participants on-site HBHTS, as per national guidelines 

(Department of Health, 2015). The HBHTS protocol involved a rapid diagnostic test (Alere 
Determine HIV-1/2,Matsuodo, Japan) followed by a confirmatory rapid test (UniGold HIV, 
Trinity Biotech, Bray, Ireland) when the first test was reactive. Post-test counselling 

encouraged individuals to visit their nearest clinic and emphasized the benefits of early ART 

initiation. Eighty percent of HIPSS households were located within 2.5 kilometres of a 

health facility (range: 0.07–6.05km).

The sample for this linkage to care study consisted of HIPSS participants who consented to 

HBHTS and were newly diagnosed HIV-positive (i.e., no prior HIV test or the result from 

their most recent test was self-reported as negative/indeterminant). Follow-up surveys were 

conducted as close to 12 weeks after HBHTS as possible. Considerable follow-up efforts 

were made, including six contact attempts, with three outside working hours. The follow-up 

survey collected data on dates of clinic visits and ART initiation.

The HIPSS study was approved by the Biomedical Research Ethics Committee, University 

of KwaZulu-Natal (BF269/13), the Centers for Disease Control and Prevention, and the 

KwaZulu-Natal Provincial Department of Health (HRKM 08/14).

Measures

Linkage to care was measured during the follow-up telephone survey by asking participants 

the date of their first visit to an HIV clinic after their home-based HIV test. Consistent with 

the 3-month period commonly used in linkage to care studies (Fox, Larson, & Rosen, 2012), 

we created a binary variable to identify participants who linked to care within 12 weeks (i.e., 

84 days).

ART initiation within 12 weeks (binary indicator) was assessed in the follow-up survey by 

asking participants whether they had started ART and the date of initiation. Participants 

missing data on the date of initiation (n=8), were assumed to have initiated ART within 12 

weeks if they had visited a clinic within 38 days after HBHTS (n=7). This assumption was 

based on the average time in our sample between first clinic visit and ART initiation of 

approximately one month.
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Reasons for not linking to care were collected at follow-up using responses (agree/disagree) 

to eleven statements relating to different reasons for not visiting the clinic.

A list of potential determinants of linkage to care was based on factors that could 

theoretically influence linkage to care, or those found to be associated with linkage in 

previous studies (Bassett et al., 2010; Bogart et al., 2013; Govindasamy, Ford, & Kranzer, 

2012; Govindasamy et al., 2013; Hachfeld et al., 2015; Katz et al., 2015; Mugglin et al., 

2012; Plazy, Dray-Spira, Orne-Gliemann, Dabis, & Newell, 2014; Smith et al., 2013). 

Measures were created using two data sources (see Supplemental Online Material File 1 for 

details). First, from the HIPSS baseline survey, demographic and socioeconomic variables 

included gender, age, relationship status, highest level of education, household monthly 

income, and personal monthly income. Health-related measures included baseline laboratory 

CD4 cell count results; and self-reported HIV-testing history, depressive symptoms: CES-D 

scale (Radloff, 1977), and alcohol consumption (yes/no). Psychosocial measures based on 

single questionnaire items included perceived stigma (i.e., ‘My friends/family would disown 

me if I was to contract HIV’ [agree/disagree]); knowing someone who had died of AIDS; 

beliefs about AIDS (i.e., ‘AIDS is probably the worst disease I could get’ [agree/disagree]); 

and beliefs about ART (i.e., ‘I am not afraid of contracting HIV as there are effective drugs 

to treat it’ [agree/disagree]). Engagement in HIV activities in the previous 12 months was 

assessed using multiple response options to a list of 10 activities (e.g., having watched an 

HIV play), with a binary variable created to indicate any activity. A binary measure of 

emotional support was based on whether participants reported that they had received 

informational/emotional support in the last 12 months from biological father; biological 

mother; other family member; community member; or other. Measurement of stigmatising 

attitudes was based on the AIDS-Related Stigma Scale (Kalichman et al., 2005), with the 

eight scale items adapted to the local context through pilot surveys (e.g., ‘People with HIV/

AIDS should be ashamed’ [strongly disagree to strongly agree]). The Cronbach’s alpha for 

the set of stigmatising attitudes items is 0.74, suggesting that the items have relatively high 

internal consistency. Latitude and longitude co-ordinates were used to measure distance 

from households to the nearest health facility.

Second, retrospective data on two further potential determinants of linkage to care were 

collected in the follow-up telephone survey. Uncertainty relating to the accuracy of their 

HIV-diagnosis was assessed with the question ‘Have you ever thought that the result from 

your last HIV test could have been wrong?’ HIV-status disclosure was assessed by asking 

participants whether they had told anyone about their HIV status. Twenty participants were 

missing data for these measures as a result of an initial error in the questionnaire.

Analysis

First, to assess how attrition might have affected results, we compared the baseline 

characteristics of the sample used for the prospective analysis, to the sample without follow-

up telephone survey data. The proportion of participants visiting the clinic and initiating 

ART within 12 weeks was estimated, with gender differences assessed using chi-squared 

tests. We provide data on ART initiation by ART-eligibility (as determined at baseline and 

according to Department of Health Policy of CD4 ≤500 cells/μL at the time of the study).
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As linkage to care is necessary for ART initiation, and a high proportion of patients who link 

to care have been shown to start treatment (Desai, Okal, Rose, Ndivo, & Oyaro, 2017; Iwuji 

et al., 2016), we focused the remaining analyses on factors associated with linkage to clinics. 

We examined the reasons for not visiting a clinic, with gender differences assessed (using 

chi-squared tests), given linkage to HIV services are often poorer among men (Dorward, 

Mabuto, Charalambous, Fielding, & Hoffmann, 2017). Recent study results indicate that 

self-perceived barriers to linkage to care have predictive power (Bassett et al., 2017). 

Multiple logistic regression models were used to examine the association between linkage to 

care and each of the potential covariates described above. All regression models used the 

following key demographic and socioeconomic indicators as control variables: age, gender, 

education, and monthly household income (logged). All models also included a variable to 

control for the time (in days) between the baseline and the follow-up telephone survey, 

which could influence recall of clinic visit dates as well as key independent measures 

collected during the follow-up survey, such as HIV-status disclosure. All analyses were 

conducted using Stata 15 (Stata Corporation LP, College Station, TX).

Results

Figure 1 displays the study profile. Thirty-seven percent of HIPSS participants agreed to the 

HBHTS, with already knowing their HIV-positive status being the most common reason for 

refusal. HIV-prevalence in the rapid test sample was 8% (n=313). Follow-up telephone 

surveys were completed with 63% (n=196) of the HIV-positive cohort. The main reasons for 

incomplete follow-up were not being reachable (77%); refusal (14%); and participants not 

believing their HIV-positive status (9%). In total, 183 participants were included in the 

analysis after excluding 13 participants: eight who self-reported an HIV-positive status at 

baseline, one reporting being on ART, and four individuals missing data on their most recent 

HIV test or on linkage to care.

Our prospective study sample consisted of Black African individuals, who reported high 

levels of food insecurity and low levels of education (Table 1). Few were at an advanced 

stage of disease progression, with only 15% having a CD4 < 200 cells/μL. Differences in 

characteristics were generally small and statistically insignificant between participants who 

completed the follow-up linkage to care survey and those that did not.

Linkage to care and treatment

By 12 weeks, 55% (100/183) had visited a clinic (men:55%; women:54%). Similar 

proportions linked to care among the sample with a baseline CD4 count below 500 cells/μL 

(55% linked) and above 500 cells/μL (53% linked). The median CD4 count was 420 cells/μL 

(Interquartile Range (IQR):263–609) and 431 cells/μL (IQR: 261–613) among those that 

did, and did not, link to care respectively. Few men (12%, n=7) or women (12%, n=15) had 

linked to care within 4 weeks (see Figure 2). Among the sample with data on timing of ART 

initiation (N=174), 15% initiated onto ART within 12 weeks (men:18%, women:14%). 

Among ART-eligible individuals (N=106), 21% started treatment within 12 weeks 

(men:27%, women:17%).
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Self-reported reasons for not linking to care (Table 2)

The three most common reasons were not having time (61%), only wanting to start 

treatment when sick (48%), and being afraid of side-effects of HIV medication (33%). Large 

gender differences were observed. Sixty-one percent of men (vs 41% of women, p=0.120) 

agreed that they will only register for treatment when sick. Twenty-three percent of women 

(vs 4% of men, p=0.054) did not believe the HIV positive test result. Additionally, a quarter 

of men reported lack of money as a barrier, and a quarter of women believed either that 

clinic staff cannot be trusted or that they would not be treated with respect at the clinic.

Determinants of linkage to care

Table 3 presents the analysis of factors associated with linkage to care. Participants who had 

ever thought that their HIV-diagnosis could be wrong were less likely to have linked to care 

(aOR:0.46, 95%CI:0.23–0.93, p=0.031). Linkage to care was more likely among participants 

who had disclosed their HIV status to someone (aOR:2.31, 95%CI:1.07–4.97, p=0.033). 

None of the other potential determinants were significantly associated with linkage to care.

Discussion

Linking individuals to HIV care and treatment following HBHTS is necessary to achieve the 

full therapeutic and prevention benefits of ART. Our study results demonstrate poor rates of 

early linkage to care following HBHTS in a high HIV prevalence region in South Africa. 

This finding is consistent with those from elsewhere within the KwaZulu-Natal province 

(Iwuji et al., 2016; Naik et al., 2015), and in sub-Saharan Africa (Genberg et al., 2015; 

Parker et al., 2015; Sharma et al., 2015). Study results underline the need for interventions to 

facilitate ART initiation following community-based HIV diagnosis, especially as HIV-

testing with facilitated linkage to care has been demonstrated to improve uptake of HIV 

services (Barnabas et al., 2014).

Results indicate that HIV-status denial is a major barrier to linkage to care. Participants 

(approximately one third) who had doubted their HIV diagnosis were less likely to link to 

care; and almost a quarter of women reported not visiting a clinic because they did not 

believe their HIV diagnosis. Furthermore, 9% of eligible study participants did not complete 

the follow-up survey because they did not believe that they had HIV. While denial has been 

cited by participants as a reason for delayed linkage to care (Paz-Bailey et al., 2013), and 

several qualitative studies have identified denial as a barrier to HIV services (Bogart et al., 

2013; Horter et al., 2017; Nakigozi et al., 2013; Stinson & Myer, 2012; Wringe et al., 2009), 

few cohort studies have assessed denial as a predictor of linkage to care. Our study therefore 

adds to the quantitative evidence that denial of status is common and can both impede 

linkage to care after community-based HIV testing (Medley et al., 2013; Naik et al., 2015), 

and undermine ART readiness (Maughan-Brown, Smith, et al., 2018b). Denial of an HIV 

diagnosis may be common because self-perceived risk of HIV-infection is often inaccurate 

(Maughan-Brown & Venkataramani, 2018). In the treat-all era it is likely that HIV-status 

denial will remain an impediment to ART initiation as efforts are made to diagnose 

individuals earlier in disease progression, while they are asymptomatic.
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Success in diagnosing people living with HIV before they are symptomatic, a demonstrated 

advantage of HBHTS (Suthar et al., 2013), is also coupled with the challenge of linking 

individuals to care because many people do not want to initiate onto ART while feeling 

healthy. In our study, 48% of all participants (61% of men) who had not visited a clinic 

reported that they intended starting treatment only once they are sick. Health status has also 

been positively associated with delayed ART initiation (Hatcher et al., 2012; Katz et al., 

2011; Plazy et al., 2014), and there is the perception that ART is reserved for sick 

individuals (Katz et al., 2015). Asymptomatic individuals may delay ART initiation because 

they perceive ART as more of an immediate risk/cost than benefit. The high costs (real and 

perceived) associated with linkage to care are reflected by our study findings that insufficient 

time or money, and fear of discrimination were common reasons reported for not having 

visited a clinic, which is consistent with findings from elsewhere in South Africa (Bogart et 

al., 2013; Maughan-Brown, Kuo, et al., 2018a; Smith et al., 2013). Fear of ART side-effects 

was also common, adding to the growing evidence that anxiety relating to drug toxicity is a 

leading psychosocial barrier to treatment (Fox et al., 2010; Naik et al., 2015). While modern 

ART has a much improved side-effect profile, previous eras with inferior drugs may have 

resulted in a general perception that ART results in illness (Katz & Maughan-Brown, 2017).

Our findings also add to the evidence that people who disclose their HIV status are more 

likely to link to care (Govindasamy et al., 2013; 2011; Hatcher et al., 2012; Medley et al., 

2013). While it is unknown whether disclosure led to, or resulted from, a supporting 

environment, our results further highlight the importance of social support for linkage to 

HIV services (Kelly, Hartman, Graham, Kallen, & Giordano, 2014). Our study did not find 

evidence of an association between linkage to care and several factors previously reported to 

affect linkage, such as gender, age, stigma, depressive symptoms, and distance from clinic.

Study results should be considered along with the methodological limitations. Self-reporting 

bias might have influenced the accuracy of the study measures. In particular, self-reported 

linkage to care has been documented to be higher than verified linkage to care in some 

studies (Hoffmann et al., 2017; MacKellar et al., 2016), although this is not always the case 

(Govindasamy et al., 2011). There is uncertainty around the extent of discrepancies between 

self-reports and clinic records as matching study participants to clinic records is difficult 

(Hoffmann et al., 2017), and there is often inadequate record keeping in clinics (Dorward et 

al., 2017). We could not create a verified linkage to care measure as participants had not 

consented to a clinic record review. Sample selection bias may also have been introduced via 

study attrition. Study attrition might have resulted in overestimated rates of linkage to care 

since participants who were not reached for the telephonic interview might have been less 

likely to link to care, particularly as denial of an HIV-positive status was a reason for 

attrition and as attrition was associated with not being married (a potential proxy for less 

social support). In addition, other important determinants may not have been detected due to 

the sample size. Finally, it is unclear how our findings would apply in other settings, such as 

regions with lower HIV-prevalence.

Overall, our findings highlight a significant challenge in linking individuals to HIV care post 

HBHTS and point to the need to pair HBHTS with targeted interventions to facilitate this 

linkage. Multifaceted interventions involving follow-up support appear to be effective 
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(Barnabas et al., 2014; Van Rooyen et al., 2013). Same-day home-based ART initiation 

following HBHTS also show promise (Labhardt et al., 2018). In particular, our results 

indicate that post-test counselling and supporting interventions need to be specifically 

designed to counter HIV status-denial; and that targeted interventions are needed to 

encourage early ART initiation among individuals whose inclination is to initiate on ART 

only once they are ill.
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Figure 1. 
table in the linkage to care study
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Figure 2. 
Cumulative probability of visiting a clinic within 12 weeks (linked to care) among men and 

women diagnosed HIV-positive though home-based HIV testing services provided to HIPSS 

participants
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Table 1.

Comparison of HIPSS participants newly diagnosed HIV-positive with linkage to care data and those who did 

not participate in the linkage to care survey

(1) (2) (difference)

Completed linkage survey N=183 Did not participate in linkage 
survey N=109 p-value

†

% (n) % (n)

Demographics & SES

Female 67 (123) 61 (66) 0.249

Age 0.153

 15–24 26 (48) 35 (38)

 25–34 42 (77) 41 (45)

 35–44 22 (40) 20 (22)

 45–49 10 (18) 4 (4)

Black African 100 (183) 99 (108) 0.194

Married (or living together as if married) 21 (39) 9 (10) 0.007

In an on-going partnership 88 (161) 88 (96) 0.981

Education

 Less than secondary 7 (12) 6 (7) 0.964

 Secondary school incomplete 55 (101) 53 (58) 0.742

 Grade 12 completed 38 (70) 40 (44) 0.720

Always lived in the community 51 (93) 54 (59) 0.617

No personal monthly income 56 (102) 57 (62) 0.849

Household monthly income <R2000
‡ 39 (71) 42 (46) 0.566

Household ran out of money for food in past year 45 (83) 52 (55) 0.251

Health

Any TB symptoms in past 2 weeks 8 (15) 5 (5) 0.238

CD4 count <200 cells/μL 15 (27) 15 (16) 0.986

Drinks alcohol 36 (65) 39 (42) 0.605

Depressed (occasionally/always) 16 (29) 22 (24) 0.186

Psychosocial

Perceived no/low risk of HIV infection 36 (65) 32 (35) 0.553

Aware that ART is available at clinics 92 (169) 95 (103) 0.483

Agrees AIDS is worst disease you could get 50 (91) 48 (52) 0.738

Not afraid of contracting HIV due to ART 42 (76) 40 (44) 0.845

Know someone who died of AIDS 32 (58) 32 (33) 0.909

Perceived stigma 10 (18) 8 (9) 0.652

Stigmatising attitudes (any)
^ 62 (114) 56 (61) 0.286

Notes: Totals may not sum 100% due to rounding to the nearest integer.

N refers to total sample size. n refers to the size of the subset of the sample

†
p-value derived from chi-squared tests.
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‡
R2000 was equivalent to approximately US$129 on 1 January, 2016.

^
A binary variable was created to identify individuals who agreed to any of the items measuring stigmatising attitudes
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Table 2.

Self-reported reasons for not having visited a clinic recorded in the linkage to care survey by HIPSS 

participants who had not attended a clinic since being diagnosed HIV-positive during home-based HIV testing 

services

Reason All (N=67) %
Female 

(N=44) %
Male (N=23) 

%
difference by 

gender p-value

I will only register for HIV treatment when I get sick 48 41 61 0.120

I don’t believe the HIV treatment works 13 16 9 0.411

I would rather go to a traditional healer 3 2 4 0.636

I won’t believe the HIV positive test result 16 23 4 0.054

I would seek treatment elsewhere 5 5 4 0.970

I am afraid my family/colleagues/friends will find out my HIV 
status 15 16 13 0.755

I am afraid of the side-effects of the HIV treatment 33 34 30 0.762

I don’t have the time to go to the clinic 61 55 74 0.129

I don’t have the money to go to the clinic 21 18 26 0.122

The medical staff at the clinic cannot be trusted 9 9 9 0.957

I won’t be treated with respect at the clinic 13 16 9 0.450

Note: p-values based on chi-squared tests.
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Table 3.

Factors associated with visiting an HIV clinic within 12 weeks (linked to care) among HIPSS participants 

newly diagnosed HIV-positive during home-based HIV testing services

Linked to care Odds ratio from unadjusted logit 
models

Adjusted odds ratio from 

multivariable logit models
^

% (n/N) OR (95%CI) aOR (95%CI)

Baseline independent variables

Gender: female 54 (67/123) 1.00 1.00

 male 55 (33/60) 1.02 (0.55 – 1.90) 0.99 (0.51 – 1.93)

Age: 15–24 56 (27/48) 1.00 1.00

 25–34 57 (44/77) 1.04 (0.50 – 2.15) 1.06 (0.48 – 2.30)

 35–44 48 (19/40) 0.70 (0.30 – 1.63) 0.59 (0.24 – 1.45)

 45–49 55 (10/18) 0.97 (0.33 – 2.89) 0.75 (0.24 – 2.35)

Education: less than secondary 67 (8/12) 1.00 1.00

 Some secondary 58 (59/101) 0.70 (0.20 – 2.49) 0.68 (0.19 – 2.51)

 Completed secondary 42 (25/60) 0.36 (0.10 – 1.32) 0.30* (0.07 – 1.17)

 Some tertiary 80 (8/10) 2.00 (0.28 – 14.20) 1.81 (0.24 – 13.46)

Household monthly income (logged) na 1.16 (0.90 – 1.50) 1.18 (0.90 – 1.55)

Any personal monthly income: no 57 (58/102) 1.00 1.00

 yes 52 (42/81) 0.82 (0.45 – 1.47) 0.86 (0.44 – 1.67)

Married or living together: no 57 (82/144) 1.00 1.00

 yes 46 (18/39) 0.65 (0.32 – 1.32) 0.62 (0.28 – 1.37)

Ever tested for HIV: no 53 (18/34) 1.00 1.00

 yes 55 (82/149) 1.09 (0.52 – 2.30) 1.03 (0.44 – 2.38)

CD4 count (cells/μL): <200 52 (14/27) 1.00 1.00

 ≥200 55 (86/156) 0.88 (0.39 – 1.99) 0.98 (0.40 – 2.40)

Consumes alcohol: no 55 (65/118) 1.00 1.00

 yes 54 (35/65) 0.95 (0.52 – 1.75) 0.76 (0.36 – 1.63)

CES-D depression scale (0–15)
a na

1.06 (0.94 – 1.19) 1.04 (0.92 – 1.18)

Perceived HIV-related stigma: no 55 (91/165) 1.00 1.00

 yes 50 (9/18) 0.81 (0.31 – 2.15) 0.87 (0.29 – 2.60)

Stigma attitudes (scale: 0–32)
b na

1.02 (0.94 – 1.10) 1.01 (0.93 – 1.10)

AIDS is the worst disease I could get: 
disagree

60 (62/103)
1.00 1.00

 agree 48 (38/80) 0.60 (0.33 – 1.08) 0.71 (0.37 – 1.34)

Unafraid of HIV due to ART: disagree 59 (67/114) 1.00 (0.36 – 1.15) 1.00 (0.28 – 1.01)

 agree 48 (33/69) 0.64 (0.35 – 1.17) 0.54* (0.28 – 1.05)

Emotional support: none 58 (31/53) 1.00 1.00

 Yes 53 (69/130) 0.80 (0.42 – 1.53) 0.77 (0.39 – 1.54)

Exposure to HIV information (0–18) na 1.00 (0.92 – 1.09) 1.00 (0.91 – 1.10)

Know someone who died of AIDS: no 57 (71/125) 1.00 1.00

 yes 50 (29/58) 0.76 (0.41 – 1.42) 0.92 (0.47 – 1.79)
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Linked to care Odds ratio from unadjusted logit 
models

Adjusted odds ratio from 

multivariable logit models
^

% (n/N) OR (95%CI) aOR (95%CI)

Involved in HIV-related activities: no 52 (71/137) 1.00 1.00

 yes 63 (29/46) 1.59 (0.80 – 3.15) 1.94* (0.92 – 4.08)

Distance to nearest clinic: closest 33% 57 (30/53) 1.00 1.00

 Second closest third of sample 54 (31/57) 0.91 (0.43 – 1.94) 0.79 (0.35 – 1.79)

 Furthest third of sample 53 (39/73) 0.88 (0.43 – 1.79) 0.80 (0.37 – 1.71)

Factors assessed at follow-up

Ever thought HIV-diagnosis could be 
wrong: no

66 (70/106)
1.00 1.00

 yes 51 (29/57) 0.53* (0.28 – 1.03) 0.46** (0.23 – 0.93)

Disclosed HIV-status to someone: no 49 (22/45) 1.00 1.00

 yes 65 (76/117) 1.94* (0.97 – 3.89) 2.31** (1.07 – 4.97)

Notes: OR: unadjusted odds ratio; CI: confidence interval;

**
p<0.05,

*
p<0.1

aOR: adjusted odds ratio

^
Multivariable logit models included the following control variables: age, gender, education, monthly household income (logged), and days 

between baseline and follow-up surveys.

a
The Cronbach’s alpha for the set of five items used to measure depression is 0.77, suggesting that the items have relatively high internal 

consistency.

b
The Cronbach’s alpha for the eight items used to measure stigmatising attitudes is 0.74.
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