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Abstract

We assess the accuracy of self-reported testing, HIV status, and treatment
responses compared to clinical records in Ehlanzeni District, South Africa. We linked
a 2018 population-based survey of adults 18 - 49 years old with clinical data at local
primary healthcare facilities from 2014-2018. We calculated self-reported testing,
HIV status, and treatment, and triangulated findings with clinic record data. We
adjusted testing estimates for known gaps in HIV test documentation. Of 2089
survey participants, 1657 used a study facility and were eligible for analysis. Half of
men and 84% of women reported an HIV test in the past year. One third of reported
tests could be confirmed in clinic data within 1 year and an additional 13% within 2
years; these fractions increased to 57% and 22% respectively limiting to
participants with a verified clinic file. After accounting for gaps in clinic
documentation, we found that prevalence of recent HIV testing was closer to 15%
among men and 51% in women. Estimated prevalence of known HIV was 16.2%
based on self-report vs. 27.6% with clinic documentation. Relative to clinical records
among confirmed clinic users, self report of HIV testing and of current treatment
were highly sensitive but non-specific (sensitivity 95.5% and 98.8%, specificity
24.2% and 16.1% respectively), while self report of HIV status was highly specific
but not sensitive (sensitivity 53.0%, specificity 99.3%). While clinical records are
imperfect, survey-based measures should be interpreted with caution in this rural

South African setting.
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Introduction

The universal test and treat policy for HIV has been incorporated into the South
African national HIV/AIDS guidelines since September 2016. The 2017 - 2022
national strategic plan emphasizes accessible health services (including provider-
initiated testing and counseling, community testing, and self-testing) and
comprehensive preventive measures (1). The 2020 national guidelines on HIV
management recommend general population testing frequency every 6 to 12
months for sexually active 15-25 year olds and every 12 months for sexually active
adults over 25, with more frequent testing for pregnant and breastfeeding women
and key populations (2). Findings from trials of universal testing and treatment
strategies suggest that intensive testing is an essential component for such
strategies to yield population-level effects on HIV incidence (3). In an era of highly
efficacious antiretroviral therapy (ART), treatment as prevention (U=U), and pre-
exposure prophylaxis (PrEP), broad and frequent testing for HIV is important for
both identifying those in need of treatment and linking others to enhanced
prevention. To achieve epidemic control in high prevalence settings like South
Africa, both high treatment coverage and prevention-effective levels of PrEP will be

necessary (4,5): routine testing is a precondition for both.

Epidemic monitoring and modeling draw from routine health information systems on
HIV testing numbers and positivity rates as well as self-reported testing (6-10).
Aggregate numbers are a poor proxy for population coverage given repeated
testing, particularly within reproductive and maternal health services, while self-
report of health screenings is often an overestimate (6,8). Quantifying the

inaccuracy in self-reported measures of HIV service use and status can improve



epidemic monitoring and resource allocation. Previous assessments of survey
accuracy have focused on self-reported HIV indicators among people living with HIV
(PLHIV) compared to biomarker assessment. A 4-country study found sensitivity
over 96% for self-reported HIV testing history among PLHIV and >91% for self-
reported awareness of HIV status (11). A meta-analysis of under-reporting of HIV
status found an average of 9% underreporting among general population surveys
(12). However, not all surveys can include biomarkers, refusal rates for biomarker
assessment is substantial (39% in the 2017 national survey (13)), and self-reported

indicators of HIV testing lack a biomarker for comparison.

There is limited information on self-reported testing history among the general adult
population (14), with few if any studies on the extent of mis- or over-reporting HIV
testing in particular. Self-reported testing not verified in clinical records could be
due to social desirability, misunderstanding, or telescoping (reporting an event as
more recent than it was) on the respondent part, data entry error, or incomplete
clinical records within and across all available testing sites within the health system.
The lack of comprehensive clinical records has limited validation of self-reported
testing to date. As HIV testing options continue to expand beyond health facilities,
survey-based assessment of testing coverage may increase in importance despite
potential inaccuracies. In this study, we evaluate the accuracy of self-reported
measures of HIV testing, status, and current treatment comparing responses from a
population-based survey with longitudinal clinic records in a rural setting of

Ehlanzeni District, South Africa.

Methods



Study setting

This study is based in the Agincourt Health and socio-Demographic Surveillance
System (Agincourt HDSS), located in the Bushbuckridge sub-district of Ehlanzeni
District, Mpumalanga Province (15). Ehlanzeni is a national priority district for HIV
response (1), with an adult HIV prevalence near 20% (16). The study site area is
part of a former apartheid homeland with high poverty and limited employment
opportunities (17). The Agincourt HDSS was initiated in 1992 and now covers
approximately 120,000 residents across 31 villages (15). At the time of the study,
primary healthcare services, including HIV services, were provided by 10
Department of Health (DoH) clinics and community health centers (CHC) - later

consolidated to 9 - located within or surrounding the HDSS area (Figure S1 (18)).

Data sources

This secondary analysis combines a cross-sectional population-based survey and a
longitudinal research database of clinical care records (Figure S2). The survey was
conducted from August - December 2018 at the endline of a cluster randomized
trial of community mobilization to improve engagement in HIV testing and care
(18,19). Households with adults 18-49 years old were sampled from the HDSS;
individuals resident in the area at least 9 of the past 12 months and consenting to
the survey were eligible for study inclusion, regardless of migration status. Of 3305
households successfully contacted, 2182 potentially eligible individuals were
identified and 2089 were confirmed eligible and completed the survey (95.7%
response rate). The survey included measures of demographics, health behaviors,

health care utilization, and HIV knowledge and beliefs.



The Agincourt HDSS-Clinic Link research database was established in 2014 to
provide continuous data collection of HIV testing and chronic care visits in local
public sector DoH health facilities (18,20). Consenting patients provide demographic
information used to match patient records to Agincourt HDSS data using a
combination of deterministic and probabilistic techniques. Clinical information is
extracted from the patient’s file at the consenting visit and subsequent visits using
a unique ID. However, not all patients consent to HDSS-Clinic Link enrollment
(approximately 95% agree) and not all HIV test results are documented in patient
files. We conducted a verification exercise in 2017 comparing HDSS-Clinic Link
records to clinic testing registers for adults 18 - 49 and found that HDSS-Clinic Link
captured an estimated 73% of tests among women and 58% of tests among men
over a 4-month span. Qualitative work within facilities identified that nurses were
less likely to start a patient file for individuals testing negative within HIV testing

services; files and filing space were prioritized for patients testing positive (21).

We used anonymized IDs to locate survey respondents in HDSS-Clinic Link records
from 2013 through December 2018 and performed a manual file check for
respondents reporting use of facilities included in the HDSS-Clinic Link but not found

by ID.

We limited analysis to users of the 10 DoH facilities included in the HDSS-Clinic Link
as of 2017. We defined users of the HDSS-Clinic Link facilities based on survey
respondents selecting an HDSS-Clinic Link facility as their source of usual care (if

never tested for HIV), most recent HIV test, or HIV care and treatment (if HIV



positive), and/or if they had an HIV testing or treatment record active within the

past 12 months in the HDSS-Clinic Link system.

Survey measures

The survey assessed HIV testing history and testing results in line with global
recommendations (22). Respondents were asked whether they had ever tested for
HIV, their most recent test (within the last year, 1-5 years, or more than 5 years
ago), test results, and test location. Given prior experience with confusion of the
term “HIV test” with clinical measures such as CD4 or viral load count (23), we
included clarifying language in the survey, asking, “In your lifetime, how many
times have you been tested for HIV? This is the test that tells you if have HIV - it
does not mean CD4 or viral load testing. Please also include HIV tests when you did
not receive the results.” We defined recent testing as reporting a test within the
past year. Respondents self-reporting a positive HIV test were asked about
diagnosis, care, and ART history. Current treatment was defined as answering yes

to questions on ever and still taking ART.

Demographic variables assessed in the survey included age group (18-29, 30-39,
40-49), gender, educational attainment (primary or less, some secondary,
secondary, university), marital status, gravidity and current pregnancy status, and
earning any income in the past 3 months. The survey included a previously
validated scale on anticipated HIV stigma (24,25); we dichotomized responses as

experiencing any anticipated stigma vs none.

HDSS-Clinic Link measures



We used the HDSS-Clinic Link records to identify date and results of last test prior to
date of survey. We defined clinical history of HIV treatment based on having a
recorded ART start date and/or having ART prescribed at least once. Clinic-based
HIV status was defined based on testing positive and/or any ART use. Current ART
use was defined as less than 90 days elapsing between end of the most recent ART
prescription and survey date following the DoH definition of loss to follow up. We
calculated duration living with HIV as years elapsed from self-reported diagnosis
date or first positive test or treatment date in the HDSS-Clinic Link system
(whichever came earlier). We excluded individuals aware that they were living with

HIV for at least 1 year from analysis of recent HIV testing.

Administrative data

To triangulate study findings, we extracted the total number of HIV tests from any
source and the number of HIV self tests reported in 2018 among adults aged 16 and
older by sex from the amfAR PEPFAR Monitoring, Evaluation, and Reporting
Database (26). We extracted 2017 and 2018 population size for women aged 20 -
49 and men aged 20 - 49 (the available range closest to study range of 18 - 49

years) from the 2020 Ehlanzeni District Profile (27).

Statistical analysis

The statistical analysis aimed to compare self-report with clinic documentation of
HIV testing, HIV status reporting, and HIV treatment, and to assess individual and
health system predictors of concordance between self-report and clinic
documentation. For HIV testing, we analyzed which of the individuals reporting

testing within 12 months had tests confirmed in that time; for HIV status, we



assessed self-reporting among PLHIV. We used descriptive statistics to characterize

the population eligible for each analysis.

For HIV testing, we cross-tabulated self-reported and clinic-documented testing and
calculated percent of self-reported tests that could be confirmed overall and within
respondents with an HDSS-Clinic Link file identified. We calculated sensitivity and
specificity of self-reported testing limited to individuals with an HDSS-Clinic Link file
identified for whom documentation is most likely to be complete. We assessed
individual characteristics and testing facility as predictors of confirmed testing
within the past year among those reporting a recent test using generalized
estimating equation (GEE) models clustered by village with a logit link and
exchangeable correlation. We repeated these models limited to individuals with an

HDSS-Clinic Link file as a sensitivity analysis.

We calculated population prevalence of recent testing based on self-report and
using only tests confirmed in the HDSS-Clinic Link system, overall and separately for
men and women. We corrected estimates of confirmed tests to account for under-
documentation from the 2017 verification exercise using the following steps:
1. Creating an indicator equal to 1 for all individuals with confirmed testing plus
a randomly selected subset of individuals with unconfirmed test to
completely re-capture the tests truly conducted but not documented based
on the verification exercise (27% of tests among women, 42% among men);
the over-imputed indicator approximates true testing in a counterfactual

setting of complete documentation.



2. Modeling the over-imputed indicator in GEE models separately for men and
women as well as overall, adjusting for facility.

3. Predicting prevalence of confirmed testing based on these models of the
over-imputed indicator with facility set to the reference facility - a CHC with
large patient population - to standardize across facilities.

4. Repeating steps 1-3 1000 times.

5. Combining results to calculate prevalence of confirmed testing with 95%

confidence intervals using Rubin’s rule (28).

As an external validity check of testing frequency, we calculated per capita testing
by dividing total tests reported for all adults (grouped as 16 and older) in the
PEPFAR monitoring system by population aged 20 - 49 in Ehlanzeni District, overall
and stratified for men and women. This estimate is imperfect as it is an aggregate
figure and the age ranges do not align exactly. It can be interpreted as an upper
bound on testing frequency among adults 18 - 49 given that the numerator is the
number of tests, including repeated tests among individuals such as pregnant and
breastfeeding women tested multiple times, and includes tests in adults over 50,

neither of which are captured in the denominator.

For HIV status, we calculated prevalence of known HIV in the study population
based first on self-report alone and then on self-report or clinic documentation of
positive test or ART history. We cross tabulated self-report and clinic documented
status and calculated sensitivity and specificity of self-reported status among those
with HDSS-Clinic Link files found, classifying those with unknown or unstated status

as negative. Among all PLHIV, we assessed individual characteristics and



anticipated stigma associated with self-report of living with HIV using GEE models

as described above.

Finally, to assess current ART use, we calculated prevalence of treatment among
those self-reporting HIV positive status. We cross-tabulated self-report with clinic
documentation and calculated sensitivity and specificity among those with HDSS-

Clinic Link files found.

Descriptive analyses incorporate survey sampling weights; cross-tabulations

present unweighted counts and GEE analyses are unweighted.

Ethical approval
All data collection procedures were approved by the Mpumalanga Department of
Health and Social Development Research and Ethics Committee and Institutional

Review Boards at [removed for peer review].

Results

Of the 2089 respondents with completed surveys, 1657 individuals were eligible for
this analysis based on use of an HDSS-Clinic Link facility. The 432 excluded
individuals were more likely to be male, have secondary or higher educational
attainment, be unmarried, self-report not living with HIV, and to identify private
health services or non-Clinic Link DoH facilities (such as the nearest hospital) as

their usual source of care (Table S1).



The analytic sample included more women than men (62.6% female, Table 1). Most
had received at least some (46.1%) or completed (36.4%) secondary education,
were unmarried (59.2%), and had not earned income in the past 3 months (56.7%).
Nearly all reported a study facility as their usual source of care, and HDSS-Clinic
Link records were identified for over half of respondents. Anticipated stigma was
low, with only one third of respondents anticipating any stigma if living with HIV; 65

women (6.6%) reported being pregnant at the time of the survey.

HIV testing
Of the 1272 individuals eligible for HIV testing, over two thirds of respondents
reported a recent HIV test (84% of women and 50% of men); other characteristics of

those reporting testing were similar to all eligible for testing.

Of the 880 individuals reporting a recent HIV test, 98% reported testing within an
HDSS-Clinic Link facility; 294 (33.4%, 95% confidence interval [CI] 30.4%, 36.6%)
were matched to a test in HDSS-Clinic Link records in the same time frame and an
additional 13% had an older test on record (Table 2A). The remaining 54% of self-
reported recent tests could not be confirmed in clinic files. Excluding individuals
who were not found in HDSS-Clinic Link files at all, 57% of recent tests could be
confirmed within 1 year (95% CI 52.6%, 61.1%) and an additional 22% (95% Cl
18.9%, 26.0%) more than 1 year prior. We found little evidence of under-reporting
of testing: only 3 individuals reporting never testing had a confirmed test in clinical
documentation. Restricting to those with clinical files found, self-reported testing
within the past 12 months had a sensitivity of 95.5% (95% CI 92.5%, 97.3%) and

specificity of 24.2% (95% CI 19.6%, 29.4%).



Confirmed tests were more common among women, particularly currently pregnant
women, than men, and in individuals earning any income. Odds of confirmed test
differed across testing facilities (Table 3). In adjusted models, adults 30 - 39 and 40
- 49 also had lower odds of confirmed tests as compared to younger adults.
Individuals reporting any anticipated stigma had higher odds of confirmed test in
adjusted analysis. Results were similar in sensitivity analysis among only those with
Clinic Link files except adjusted odds of confirmed test did not differ significantly by

age (Table S2).

Overall, self-reported recent testing was 69% (95% Cl 66%, 72%); confirmed testing
for the same time frame was estimated as only 23% (95% Cl 20.9%, 25.5%),
increasing to 34% (95% Cl 29%, 39%) when accounting for under-documentation in
clinical files (Figure 1). Self-reported testing was twice as high as confirmed testing
accounting for under-documentation overall, 1.67 times higher for women (86% vs.

51%), and over 3 times higher for men (50% vs. 15%).

PEPFAR reporting indicated that 432,955 HIV tests were conducted among adults in
Ehlanzeni District in 2018 (274,923 for women, 158,032 for men); no self-tests were
reported in this calendar year. Given a population of 1,832,551 adults aged 20 - 49,
the upper bound on population-level testing would be 56% (67% for women, 44%

for men), assuming no individuals tested more than once and no individuals over 50

tested.

HIV status



Of 1657 respondents, 424 were classified as persons living with HIV (PLHIV) based
on self-report and/or clinic documentation (Table 1, column 5). As expected based
on the epidemic in this setting, PLHIV were older and more likely to be women than
those not living with HIV. Median duration since diagnosis was 4 years. The 250
individuals (59%) self-reporting living with HIV shared similar demographics to all
PLHIV, though median duration living with HIV was longer (5 years) among these
respondents. Incorporating survey weighting, 16.2% (95% CI 14.2%, 18.4%) of
study respondents were known to be living with HIV based on self-report alone and
27.6% (95% CI 25.1%, 30.2%) including clinic documentation. Prevalence of known
HIV among women would be 21.4% on self-report vs. 35.5% including unreported
diagnoses, and for men 7.5% on self-report alone nearly doubling to 14.5% with

unreported diagnoses confirmed in clinic files.

The majority of individuals self-reporting living with HIV had HDSS-Clinic Link files
with records of positive test and/or ART history: 196 of 250 (78.4%, 95% CI 72.9%,
83.0%, Table 2B). Five individuals with HDSS-Clinic Link files had either negative
(N=3) or no recorded HIV results, and the remaining 49 individuals were not found
in HDSS-Clinic Link files. Based on clinic records, 11.7% (95% CI 10.1%, 13.7%) of
those reporting negative test results and 16.7% (95% Cl 11.8%, 23.2%) of those not
reporting results on the survey were living with HIV. Nearly all (403 of 418)
individuals confirmed HIV negative in clinic documentation reported their status as
negative, while 12 reported unknown status or declined to state results. Limiting to
those with HDSS-Clinic files and HIV status on record, sensitivity of self-reported HIV

status was 53.0% (95% Cl 47.9%, 58.0%) and specificity was 99.3% (97.8%, 99.8%).



In unadjusted analysis, adults 40 - 49 and those with longer time since HIV
diagnosis had higher odds of self-reporting their HIV positive status, while those
with university education were less likely to report compared to individuals with
primary or less education (Table 4). In the adjusted model, only years since HIV
diagnosis was statistically significantly associated with self-report of HIV status
among PLHIV (AOR 1.11, 95% CI 1.05, 1.18). Results were unchanged in sensitivity

analysis limited to those with HDSS-Clinic Link files (Table S3).

ART history

Nearly all (238 of 250, 95.2%) of those self-reporting HIV diagnosis indicated current
ART use (Table 2C); we identified any ART record for 191 (80.3%) of them, of which
168 (88.0%) indicated active treatment. Incorporating clinic documentation, current
ART use among those self-reporting HIV diagnosis would be 68% overall or 87.6%
limited to those with an identified HDSS-Clinic Link file. Three of nine respondents
indicating no lifetime use of ART had a treatment record, including two actively on
ART. Among those with HDSS-Clinic Link files, sensitivity of reporting current ART
use was 98.8% (95% Cl 95.4%, 99.7%) and specificity was 16.1% (95% Cl 6.9%,

33.4%).

Discussion

By combining a population-based survey with health system documentation, we
found self-reported HIV testing in the past 12 months to be twice as high as
confirmed clinic testing. Among men, self-reported testing was 3 times greater than
confirmed testing, even after accounting for under-documentation in clinic records.

Accounting for under-documentation, we estimated 51% of women and 15% of men



definitely tested for HIV within the past year, likely insufficient coverage for
effective prevention and treatment efforts in this high-incidence area, and far lower
than the survey-based estimates of 84% of women and 50% of men, which are
comparable to self-reported testing nationally (29). Among individuals known to be
living with HIV in this study, only half self-reported positive status, resulting in a 10
percentage-point underestimate of prevalence of known HIV. Self report
overestimated current ART use by at least 7 percentage points. Type of measure is
critical in assessing self-reported measures: self-report of testing and treatment
were highly sensitive but non-specific (false negatives were rare but false positives
common), while self report of HIV status was highly specific but not sensitive. As a
whole, these findings suggest caution in using survey-based, self-reported
measures of HIV testing and HIV status in epidemic monitoring, including for the 95-
95-95 targets. Most notably, true testing levels may be somewhat higher than clinic-
based estimates and substantially lower than survey-based estimates, especially for

men.

Our estimates of confirmed testing within 12 months are higher than purely clinic-
based estimates for the whole population (19) - reflecting the selection of non-
migrants and users of HDSS-Clinic Link facilities for this analysis as well as the
corrections we applied for documentation gaps - and much lower than self-reported
figures. Comparing the estimate of 69% adults testing on self report to the liberal
upper bound of 56% calculated from total adult tests over the 20-49 year old
population in Ehlanzeni District in 2018 underscores the discrepany in self-reported

testing prevalence.



Multiple factors may contribute to discrepancies between self-reported testing
history and clinic-confirmed testing. Respondent error in reporting a recent test
could be due to social desirability, recall error on the time or place of testing,
misinterpretation of the question, or data entry error, as found in studies of HIV
status reporting (23). Prior studies have investigated stigma as a cause of
misreporting, particularly underreporting (11). We found few instances of individuals
underreporting a documented HIV test and no evidence that stigma was linked to
more erroneous reporting in this setting. Some respondents could have accessed
testing outside of HDSS-Clinic Link facilities through private clinics or Agincourt
HDSS research studies (30,31), although only 2% reported using such sources;
private care and self-testing were scarce and expensive at the time of the study.
Gaps in health system documentation are a second important factor for
discrepancies, as confirmed during our verification exercise and in our finding of
notable between-clinic differences in confirmed testing; prior research suggests
negative tests are less likely to be documented (32). In our study, pregnant women
were most likely to have tests verified, potentially reflecting their greater
engagement with the health system. Third, some survey respondents truly receiving
services at HDSS-Clinic Link facilities may not have been found in HDSS-Clinic Link
files due to not consenting to data capture or not having a linked census ID; this is
the most likely explanation for the 18% of respondents reporting ART use who could
not be linked to files. While under-documentation within the health system is
substantial and surely accounts for some of the observed discrepancy, the apparent
overreporting of recent testing remained 2-fold - and 3-fold for men - even after

analysis to correct for incomplete records.



In contrast to reported testing, reported HIV status based on survey estimates was a
10-percentage point underestimate of prevalence of known HIV based on both self-
report and clinic documentation. Sensitivity of self-report was only 53% compared
to clinic documentation, while specificity exceeded 99%; the small number of
apparent false positive reports of HIV status may suggest respondent
misunderstanding or data entry error. While underreporting of HIV status was more
substantial in this study than a prior meta-analysis,(12) our findings are quite
similar to a recent study of nearly 2000 adults in the Agincourt DHSS area
completing dried blood spot HIV testing from 2018-2019.(31) In that study, Yorlets
et al. found HIV prevalence of 25.3% in their analytic sample along with 43.9%
sensitivity and 99.0% specificity of self-reported status. Sensitivity may have
appeared higher in our study as we did not have blood spot testing to identify
undiagnosed infections. In keeping with findings the recent study in the same
setting,(31) we found that individuals living with HIV for longer were more likely to
report it, perhaps suggesting greater comfort with disclosing HIV status over time.
Survey report of HIV status among PLHIV did not differ by gender or age in our
study, although prior studies have found lower accuracy in self-reported status
among younger respondents and at times among men (11,31,33,34). Our findings
suggest substantial misreporting despite the use of items based on global
recommendations for questions for HIV status and history and do not identify major
demographic predictors of inaccuracy. These findings call for greater consideration
of validation efforts such as repeated surveys of a subset of respondents or
alternative formulations of questions on HIV testing and status to allow for analytic

correction of resulting estimates.



Self-reported current treatment (95%) exceeded confirmed active treatment (88%
among those with records found), although the difference was not large. Social
desirability or differences in interpreting “still taking” ART could account for the
10% of respondents reporting currently taking ART whose prescription had lapsed

more than 90 days prior.

This study drew from the well defined HDSS census area, a setting where the DoH
facilities included in the HDSS-Clinic Link research database are the main source of
health services, enabling us to compare self-report to clinical care for testing as well
as HIV and treatment status. We supplemented clinical records with information on
gaps in documentation to adjust estimates of confirmed test records and compared
to aggregate data to bound our estimates; we repeated explanatory models limiting
to those with files identified as a robustness check. The study findings are limited by
the lack of gold standard comparison to calculate accuracy: clinic records are
incomplete particularly for HIV testing, and the survey did not include biomarker
assessment of HIV and ART status. Estimates of HIV prevalence and the sensitivity
and specificity of self-report reflect known HIV status, not population-based
biomarker testing. The population included for analysis is not fully generalizable due
to differences between this population and non-users of DoH facilities, who were

more likely to be male, unmarried, and more highly educated.

Conclusion
Surveys provide an essential complement to clinical records in providing population-
based estimates of testing, status, and treatment uptake, particularly for individuals

who access differentiated service models, change sources of care, or seek care



outside the government health system. Improving survey design to address
overreporting of testing and current ART as well as underreporting of HIV status in
this setting is critical for accurate monitoring of population testing and of progress
towards the 95-95-95 goals. Our findings that 51% of women and 15% of men
definitely testing in the past year underscore the challenges in reaching adequate
levels of population HIV testing even before the Covid-19 pandemic and the

renewed attention required to ensure broader testing efforts, particularly for men.

Figure Legends
Figure 1: Prevalence of HIV testing within 12 months based on self-report and with

clinic record confirmation
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Figure S1: Map of the Agincourt Health and Socio-Demographic Surveillance System
(Agincourt HDSS) and surrounding area

Figure S2: Data sources and connections

Table S1: Eligible individuals: respondents reporting seeking services at a Clinic Link
facility and/or with Clinic Link record (test or treatment) within 12 months prior to
survey

Table S2: Association of individual characteristics with confirmed test among those
with Clinic Link file who report recent HIV test (N=517)

Table S3: Association of individual characteristics with disclosure of HIV positive

status and HDSS-Clinic Link file (N=375)
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Table 1: Demographics of analytic sample by eligibility for each analysis, survey weighted

Gender
Male

Female
Age categories

18-29
30-39

40 - 49
Education

Primary or less
Some secondary

Secondary
University
Marital status

Never married

N

Weighted % of total

All
responden
ts

1657
100

621
(37.4%)
1037
(62.6%)

726
(43.8%)
472
(28.5%)
460
(27.7%)

207
(12.4%)
764
(46.1%)
604
(36.4%)

85 (5.1%)

981
(59.2%)

HIV testing
Eligible for
HIV Self-report
testing recent test
1272 880
74.5 51.7
557 276
(43.7%) (31.3%)
716 605
(56.3%) (68.7%)
666 445
(52.4%) (50.5%)
322 249
(25.2%) (28.3%)
286 187
(22.4%) (21.2%)
145
(11.4%) 84 (9.5%)
573 371
(45.0%) (42.1%)
485 370
(38.1%) (42.0%)
70 (5.5%) 57 (6.4%)
804 531
(63.2%) (60.3%)

HIV status and ART

Living with
HIV, self-

report and/or
documentatio

n
424
27.7

85 (19.8%)

340 (80.2%)

88 (20.6%)
159 (37.5%)

178 (41.9%)

67 (15.7%)
208 (48.9%)

134 (31.5%)
17 (3.9%)

206 (48.6%)

Self-report
living with HIV
250
16.2

44 (17.6%)

207 (82.4%)

44 (17.3%)
99 (39.5%)

109 (43.3%)

42 (16.5%)
129 (51.4%)

74 (29.5%)
7 (2.6%)

123 (49.0%)

Self-report
current
ART

238
15.7

42 (17.3%)
197
(82.7%)

38 (15.9%)

97 (40.6%)
104
(43.5%)

39 (16.4%)
123
(51.3%)

71 (29.7%)
7 (2.7%)

116
(48.7%)




Married

Separated or widowed
Currently pregnant

No
Yes
Income past 3 months

No

Yes
Usual source of care

Clinic Link facility

Other DoH facility

Private/other
Anticipated stigma (any)

None

Any
Clinic Link file

Not found
Found

Years living with HIV
(Median, IQR)

522
(31.5%)
155
(9.3%)

908
(93.4%)

65 (6.6%)

941
(56.7%)
717
(43.3%)

1614
(97.4%)

21 (1.3%)
23 (1.4%)

1102
(66.5%)
556
(33.5%)

666
(40.1%)
992
(59.9%)

NA

394
(30.9%)

75 (5.9%)

625
(92.6%)

50 (7.4%)

761
(59:8%)
512
(40.2%)

1231
(96.8%)

19 (1.5%)
23 (1.8%)

851
(66.9%)
422
(33.1%)

648
(50.9%)
625
(49.1%)

NA

307
(34.9%)

43 (4.8%)

529
(91.6%)

49 (8.4%)

514
(58.4%)
367
(41.6%)

848
(96.3%)

14 (1.5%)
20 (2.2%)

601
(68.3%)
280
(31.7%)

350
(39.7%)
531
(60.3%)

NA

140 (32.9%)

79 (18.5%)

307 (93.8%)
21 (6.2%)

200 (47.1%)

225 (52.9%)

421 (99.2%)
3 (0.6%)
2 (0.2%)

275 (64.7%)

150 (35.3%)

44 (10.3%)
381 (89.7%)

4.5 (2.0, 7.3)

92 (36.4%)

37 (14.6%)

180 (91.2%)
18 (8.8%)

116 (46.0%)

135 (54.0%)

249 (99.5%)
1 (0.2%)
1 (0.2%)

163 (65.2%)

88 (34.8%)

45 (17.6%)
206 (82.4%)

5.0 (3.0, 8.3)

87 (36.2%)

36 (15.1%)

173
(91.2%)

17 (8.8%)

109
(45.7%)
130
(54.3%)

237
(99.5%)
1 (0.3%)
1 (0.2%)

154
(64.5%)

85 (35.5%)

40 (16.6%)
199
(83.4%)
5.5 (3.0,
8.3)

*Numbers may sum to > N due to rounding of survey-weighted count
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Table 2: Comparison of self-report to clinic documentation for HIV testing,
status, and current ART

A: HIV testing among those not previously positive (N=1272)

Testing in HDSS-Clinic Link records

.. . No file Total
Participant file found found
012 >12 No
months months record of
test
Self- 012 880
reporte | months 294 115 108 363
d > 12 280
testing months 12 23 40 205
Never 2 1 7 102 112
Total 308 139 155 670 1272
B: HIV status among all respondents (N=1657)
Status in HDSS-Clinic Link records
Participant file found No file
found
HIV+ HIV- No Total
record of
status
f:::rte HIV+ 196 3 2 49 250
d status HIV- 146 403 146 545 1240
Unknown
/
declined! | 28 12 12 115 167
Total 370 418 160 709 1657
C: ART among those reporting living with HIV (N=250)
ART use in HDSS-Clinic Link records
No file
Participant file found found
No
record of
Current Lapsed ART Total
Self- Current 168 23 3 44 238
reporte | Lapsed 0 2 1 0 3
d ART Never 2 1 1 5 9
use
Total 170 26 5 49 250

lincludes never tested, tested and did not receive results, and declined to state

results.
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Table 3: Association of individual characteristics with confirmed test

among those reporting recent HIV test (N=880)

Unadjusted Adjusted
OR (95% CI) AOR (95% CI)
Gender
Male REF REF
Female, not | 3.89 (2.71, 5.59) 4.41 (3.01,
pregnant 6.44)
Female, 11.07 (5.70, 13.26 (6.63,
pregnant 21.51) 26.52)
Age
18-29 REF REF
0.90 (0.65, 1.25) 0.68 (0.47,
30-39 0.99)
0.75 (0.50, 1.12) 0.58 (0.36,
40 - 49 0.94)
Education
Primary or less REF REF
Some secondary 0.86 (0.48, 1.53) | 1.00 (0.51, 1.95)
Secondary 0.86(0.48, 1.53) | 0.81 (0.42, 1.59)
University 1.17 (0.56, 2.45) | 1.33 (0.58, 3.07)
Recent income 1.44 (1.09, 1.92) 1.57 (1.14,
(any) 2.18)
Anticipated 1.34 (0.99, 1.80) 1.45 (1.05,
stigma (any) 2.02)
Health facility
CHC1 REF REF
CHC 2| 0.75(0.45,1.25)| 0.61 (0.35, 1.07)
Clinicl| 1.15(0.72,1.84)| 1.09 (0.63, 1.87)
Clinic2 | 0.92 (0.55,1.54) | 1.02 (0.57, 1.83)
0.46 (0.24, 0.44 (0.22,
Clinic 3 0.85) 0.87)
Clinic4 | 0.62 (0.38, 1.04) | 0.68 (0.38, 1.20)
0.49 (0.33, 0.39 (0.25,
Clinic 5 0.73) 0.60)
Clinice | 1.22 (0.67, 2.22)| 1.20 (0.62, 2.34)
0.29 (0.17, 0.21 (0.12,
Clinic 7 0.50) 0.39)
Clinic8 | 1.30(0.70, 2.40) | 1.31 (0.65, 2.62)
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Table 4: Association of individual characteristics with disclosure of HIV

ositive status (N=424)

stigma (any)

Unadjusted Adjusted
OR (95% ClI) AOR (95% Cl)
Gender
Male REF REF
Female 1.33 (0.86, 2.08) 1.45 (0.91, 2.31)
Age
18-29 REF REF
30-39 1.49 (0.91, 2.44) 1.17 (0.69, 1.98)
40 -49 | 1.75 (1.05, 2.90) 1.22 (0.68, 2.18)
Education
Primary or less REF REF
Some secondary 1.10 (0.62, 1.95) 1.19 (0.65, 2.19)
Secondary 0.70 (0.38, 1.29) 0.80 (0.42, 1.51)
University | 0.30 (0.09, 0.93) 0.34 (0.10, 1.13)
Recent income 1.14 (0.78,1.67) 1.12 (0.75, 1.68)
(any)
Anticipated 1.07 (0.70, 1.62) 1.17 (0.76, 1.81)

Years since HIV
diagnosis

1.13 (1.06, 1.19)

1.11 (1.05, 1.18)
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