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Abstract
Objective—To evaluate the yield of a routine voluntary HIV testing program compared with
traditional provider-referred voluntary counseling and testing (VCT) in a hospital-affiliated
outpatient department (OPD) in Durban, South Africa.

Design and Methods—In a prospective 14-week “standard of care” period, we compared OPD
physician logs documenting patient referrals to the hospital VCT site with HIV test registers to
measure patient completion of HIV test referral. The standard of care period was followed by a 12-
week intervention during which all patients who registered at the OPD were given an educational
intervention and offered a rapid HIV test at no charge as part of routine care.

Results—During the standard of care period, OPD physicians referred 435 patients aged ≥18 years
for HIV testing; 137 (31.5%) of the referred patients completed testing at the VCT site within 4
weeks. Among those tested, 102 (74.5%) were HIV infected. During the intervention period, 1414
adults accepted HIV testing and 1498 declined. Of those tested, 463 (32.7%, 95% confidence interval:
30.3 to 35.3) were HIV infected. Routine HIV testing in the OPD identified 39 new HIV cases per
week compared with 8 new cases per week with standard of care testing based on physician referral
to a VCT site (P < 0.0001).

Conclusions—Routine voluntary HIV testing in an OPD in South Africa leads to significantly
higher rates of detection of HIV disease. This strategy should be implemented more widely in high
HIV prevalence areas where treatment is available.

Keywords
Africa; HIV; HIV testing; screening; urgent care

Correspondence to: Ingrid V. Bassett, MD, Massachusetts General Hospital, 50 Staniford Street, 9th Floor, Boston, MA 02114 (e-mail:
ibassett@partners.org).
Data were presented in part in abstract form at the South African AIDS Conference, Durban, South Africa, June 7–10, 2005 and the
Infectious Disease Society of America Conference, San Francisco, CA, October 6–9, 2005.
Authorship statement: conception and design: I. V. Bassett, R. P. Walensky, and K. A. Freedberg; collection and assembly of data: I. V.
Bassett, J. Giddy, J. Nkera, and Z. Lu; analysis and interpretation of data: I. V. Bassett, E. Losina, B. Wang, and Z. Lu; drafting of article:
I. V. Bassett; critical revisions of article for intellectual content: R. P. Walensky, K. A. Freedberg, B. Wang, J. Nkera, E. Losina, and J.
Giddy.

NIH Public Access
Author Manuscript
J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2007 December 17.

Published in final edited form as:
J Acquir Immune Defic Syndr. 2007 October 1; 46(2): 181–186.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



In the 2 decades since scientists identified HIV, it has arguably become the greatest threat to
life and prosperity in the developing world. Sub-Saharan Africa, home to 25.8 million of the
40 million people infected with HIV worldwide, remains the most harshly affected.1 South
Africa, with a population of 44 million, has an estimated 5.3 million citizens infected, with
prevalence levels increasing in all age groups.1,2

The severity of the HIV epidemic led the South African government to approve and implement
a plan for universal access to antiretroviral (ARV) treatment in 2003.3,4 This prompted the
expansion of traditional HIV voluntary counseling and testing (VCT) centers to identify HIV-
infected people and facilitate their entry into care. In a sample of clinics and community health
centers in South Africa, more than 50% of primary health care facilities provide VCT.5 Only
1 in 5 South Africans who are even aware of VCT has been tested for HIV infection, however.
6,7 Proposed reasons for poor rates of VCT participation in South Africa include lack of
confidentiality, fear of stigmatization by being singled out, inability to enter treatment if
infected, and inconvenience of testing sites.6,8,9

Even in the United States, where HIV prevalence is a small fraction of what it is in Africa, the
Centers for Disease Control and Prevention now recommend a screening approach: making
HIV testing a routine part of medical care for people aged 13 to 64 years.10–12 The rationale
for routine testing rather than risk-based testing based on physician referral to VCT is to
decrease barriers to testing, to decrease risk-taking behavior among infected individuals, and
to identify HIV-infected individuals earlier in their disease course so as to provide maximal
benefits of therapy.10,13–15 Routine testing in the United States has improved acceptance of
HIV testing in prenatal clinics,16 inpatient wards,17 emergency departments,18 and urgent
care clinics.19–22 Routine health provider–initiated testing for all people who interact with
the health care system is also supported by the World Health Organization (WHO).23

Given the enormous stigma surrounding HIV-infected individuals, it is not clear whether
broader testing in resource-limited settings would be accepted more readily than VCT by
patients seeking medical care for complaints potentially unrelated to underlying HIV infection.
6 Few studies have explored the impact of routine testing in African health care settings on
patient uptake, stage at diagnosis, linkage to care, and programmatic costs.24 Our objective
was to compare the HIV testing process before and after establishing a routine HIV testing
program at the McCord Hospital outpatient department (OPD) in Durban, South Africa.

METHODS
Study Setting

McCord Hospital in Durban, South Africa is an urban medical center located in KwaZulu Natal,
the South African province with the highest HIV prevalence.2 The hospital’s OPD population
is approximately 70% black African Zulu speakers, with a substantial minority of Indian
patients (~20%) and a smaller number of white patients (~10%). Approximately 40% of
patients are repeat visitors to the OPD and receive their regular outpatient care there; the rest
of the patients present episodically or for a single visit. Patients pay a fee for medical care in
the OPD; during the study period, this fee was 140 ZAR (~$19.26 in 2005 US dollars). McCord
Hospital has an HIV treatment clinic that became a President’s Emergency Plan for AIDS
Relief (PEPFAR)-funded ARV treatment site in July 2004; ARV availability did not change
significantly over the course of the study.

We received project approval from the McCord Hospital Ethics Committee (Durban, South
Africa) and the Partners Institutional Review Board (Boston, MA).
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HIV Testing During “Standard of Care” Period
From September to December 2004, the “standard of care” period, OPD physicians directed
patients to the VCT center at McCord Hospital to be tested if a patient requested the test or,
more commonly, if the physician suspected HIV. The VCT site, within the hospital complex
but in a physically different location about 300 yards from the OPD, offered counseling and
testing after patients reregistered from a new queue and paid a small fee (25 Rand [~$3.60 in
2005 US dollars] if referred from the OPD or 50 Rand [~$7.10 in 2005 US dollars] if self-
referred). The VCT site is also where patients undergo counseling regarding CD4 cell count
results and psychosocial assessment before referral for ARV treatment. Patients paid 80 Rand
(~$11.00 in 2005 US dollars) to obtain a CD4 cell count. Data collected during the
preintervention period included (1) the number of adult patients seen daily in the OPD, (2) the
identity of patients referred by OPD physicians for an HIV test as indicated by physician logs,
(3) the number of adult patients seen at the VCT center and their referral source (ie, self-
referred, from the OPD), (4) the number testing HIV-positive, and (5) the identity of patients
who tested HIV-positive and returned to the McCord Hospital HIV clinic for a CD4 cell count.

We estimated the cost of the 14-week standard of care period using the cost of (1) the screening
rapid HIV test kit, (2) the confirmatory rapid HIV test kit for those with a positive screening
test result, (3) the salaries for 5 HIV counselors multiplied by the percentage of time the 5
counselors spent on VCT, and (4) the cost of space in the VCT site for 3 counseling rooms.
We used the total cost to calculate the cost per patient tested for HIV and the cost per HIV-
infected patient identified by the routine testing program.17

Routine Voluntary HIV Testing During Intervention Period
Beginning in January 2005, the intervention in the OPD began offering routine voluntary HIV
testing to all adult patients (age ≥18 years); the current analysis includes data from this 12-
week intervention period. HIV tests were offered at no extra charge to all patients registered
for care in the OPD, regardless of chief complaint or demographics. Patients received a handout
at daytime registration in English and Zulu informing them that they would be offered an HIV
test during their visit; this handout included the HIV test/study consent form. Three trained
HIV counselors led educational activities in the waiting room twice daily to reach most patients.
Education sessions included information about HIV transmission, prevention, and testing and
were given in English and Zulu.

Counselors approached individual patients seated in the doctor’s queue on the “urgent care”
side of the OPD because they were capable of consenting to participate in the study and of
ambulating into a private counseling room. Consenting patients were taken to 1 of 2 private
counseling rooms, where they received brief pretest counseling and underwent a rapid HIV
1/2 test (Determine HIV-1/2 Assay; Abbott Laboratories, Abbott Park, IL). Positive rapid test
results were immediately confirmed with a second rapid test kit (Smart Check HIV-1/2 Assay;
World Diagnostics, Alexandria, VA) as per McCord Hospital protocol and South African rapid
testing guidelines.25 Counselors advised patients with indeterminate rapid test results to
undergo an enzyme-linked immunosorbent assay (ELISA); HIV ELISAs were performed in
batches at least weekly by the McCord Hospital laboratory. Patients who tested positive by 2
rapid testing kits were provided with information about HIV infection and the HIV-related
services at McCord Hospital, with referral to the HIV clinic at the hospital. If patients were
interested, counselors escorted them to the HIV clinic about 400 yards away, where they could
have blood drawn for a self-paid CD4 cell count, with results available approximately 1 week
later. As in the standard of care phase, the data collected during the intervention phase included
(1) the total number of patients seen in the OPD, (2) the number of patients who agreed to
receive an HIV test, (3) the number who tested HIV-positive, and (4) the number who tested
HIV-positive and who proceeded to the McCord Hospital HIV clinic for a CD4 cell count.
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We administered a detailed survey to a convenience sample of approximately every other tested
patient. This sampling technique was chosen so that more counselor time could be dedicated
to HIV testing rather than to conducting surveys. The surveys, available in English and Zulu,
inquired about demographic information such as age, ethnicity, education, employment, and
4 specific HIV knowledge statements. These statements were answered “yes,” “no,” or “don’t
know” and included the following: (1) all pregnant women infected with HIV will have babies
born with AIDS, (2) a person with HIV can look and feel healthy, (3) there is a vaccine that
can stop people from getting HIV, and (4) there are medicines available to help people with
HIV/AIDS live longer. Knowledge question scores were dichotomized to low (≤3 questions
answered correctly) or perfect (4 questions answered correctly) for the analysis. For patients
who declined HIV testing, age and gender were noted whenever possible, and a convenience
sample of these patients was also surveyed.

We estimated the cost of the 12-week intervention period using the cost of (1) the screening
rapid HIV test kit, (2) the confirmatory rapid HIV test kit for those with a positive screening
test result, (3) the salaries for 3 HIV counselors, (4) the salary of a project manager, and (5)
the cost of space in the OPD for 2 counseling rooms. We used the total cost to calculate the
cost per patient tested for HIV and the cost per HIV-infected patient identified by the routine
testing program.17

Statistical Analysis
We compared patient demographic data and HIV knowledge questions from the standard of
care period and intervention periods using the χ2 test for categoric data and the Student t test
for continuous variables. Median CD4 cell counts between the preintervention and intervention
groups were compared using the Wilcoxon rank sum test. Associations were examined at a
level of significance of P < 0.05 with a 2-sided test. All data from the intervention period were
doubled-entered into a Microsoft ACCESS database (Redmond, WA). All analyses were
performed using SAS software (version 9.1; SAS Institute, Cary, NC).

RESULTS
Standard of Care Period

During the 14-week standard of care period, 162 adults were seen on average per day in the
OPD. During this period, OPD physicians referred 435 adults for HIV testing. Of the 435
patients referred for testing, 137 (31.5%) were actually tested at the hospital VCT site within
4 weeks of referral (Table 1). Fifty-four patients (12.4%) of the 435 patients referred for testing
declined testing immediately during the physician encounter. Of those tested, 102 (74.5%)
were found to be HIV infected. This prevalence is significantly higher than the HIV prevalence
of 63.7% (212 of 333 patients) for all other patients at the VCT site during this period (P =
0.02). Women comprised ~70% of the OPD population: 50.5% of those referred for testing,
54.0% of those tested, and 52.3% of those found to be infected. Of the 102 patients found to
be HIV infected during this period, 58 (56.9%) of 102 underwent CD4 cell count testing at the
VCT site; the median CD4 count was 123 cells/mm3 (interquartile range: 48 to 247 cells/
mm3).

Intervention Period
During the 12-week intervention period, 166 adult patients were seen on average per day in
the OPD. During this period, we offered 2912 HIV tests; 1414 patients (48.6%) aged 18 years
and older accepted HIV testing. Among those tested, 463 (32.7%) of 1414 were HIV infected.
Compared with the standard of care period, there was a significantly increased rate of case
identification during the intervention period (~39 vs. ~8 new cases per week; P < 0.0001; see
Table 1). Of the 463 patients found to be HIV infected during this period, 150 (32.4%) of 463

Bassett et al. Page 4

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2007 December 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



underwent self-paid CD4 cell count testing at the VCT site and 137 (91.3%) of 150 returned
for the results. The median CD4 count was 140 cells/mm3 (interquartile range: 50 to 302 cells/
mm3; P = 0.41 compared with the standard of care period). The average age of those who were
HIV infected was 37 years compared with 44 years for patients who tested negative (P <
0.0001).

Nine female patients (0.6%) had indeterminate rapid HIV test results in which the first test had
a faint positive line and the confirmatory test was negative. Eight of these women agreed to an
ELISA and returned for results; 5 (62.5%) of 8 tested positive and 3 (37.5%) of 8 tested negative
by ELISA from samples drawn during the initial visit. The ELISA results were the results
included in the final analysis.

Detailed Sample Analysis
We sampled 54% (766 of 1414) of patients tested during the intervention period by means of
survey. Thirty-two patients reported testing HIV-positive previously. These patients were
excluded from the analysis of the survey data. Of the remaining respondents for whom complete
data were available, 465 (64.2%) of 724 were female. Among those tested and surveyed, 464
(64.9%) of 715 had never been tested before. We used survey results to estimate the prevalence
of HIV in subgroups of patients (Table 2). A greater proportion of surveyed male patients were
HIV infected compared with female patients (86 [33.2%] of 259 male patients, 95% confidence
interval [CI]: 27.5 to 38.9 vs. 108 [23.3%] of 465 female patients, 95% CI: 19.4 to 27.1; P =
0.073). Patients in the 30- to 39-year-old age group had the highest prevalence (76 [40.4%] of
188, 95% CI: 33.4 to 47.4; P < 0.0001), whereas those ≥50 years old had the lowest prevalence
(28/210 or 13.3%, 95% CI: 8.7 to 17.9; P < 0.0001). Single patients had the highest HIV
prevalence (124 [42.6%] of 291, 95% CI: 36.9 to 48.3; P < 0.0001); those married without
children had the lowest prevalence (1 [7.1%] of 14, 95% CI: 0.0 to 20.6; P < 0.0001). Those
who scored 4 of 4 on the test of HIV knowledge had a lower HIV prevalence compared with
those who scored less than perfect; this nearly reached statistical significance (17 [18.5%] of
92 patients, 95% CI: 10.6 to 27.4 vs. 177 [28.0%] of 633 patients, 95% CI: 24.5 to 31.5; P =
0.055). There was no difference in HIV prevalence based on employment status, previous HIV
testing, or knowing someone with HIV or on HIV treatment (see Table 2).

The average age of the patients who declined HIV testing was 46.3 years compared with 41.5
years for those who accepted (P < 0.0001). Eleven percent (163 of 1498) of patients who
declined testing were surveyed. The most common basis (66%) for declining was that patients
did not view themselves at risk for HIV, citing the following specific reasons: “not at risk,”
“tested before,” and “I am too old.”

Costs
The direct cost of the 3.5-month standard of care period, during which 470 patients were tested,
was 27,800 ZAR ($3825 converted to 2005 US dollars). The cost per person tested in HIV
clinic during this period was $8.13. The cost per HIV-infected patient identified was $12.18.

The direct cost of the routine HIV testing program for a 3-month period, which tested 1414
patients, was 79,500 ZAR ($10,941 converted to 2005 US dollars). The cost per person tested
in the OPD during the program was $7.74. The cost per HIV-infected patient identified was
$23.33.

DISCUSSION
Routine HIV testing at the point of care in an OPD in Durban, South Africa identified nearly
5 times as many new cases per week as HIV testing by physician referral to an adjacent hospital-
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affiliated VCT site (39 vs. 8 new cases per week). During the standard of care period, only
31.5% of referred patients were actually tested at the VCT site in the subsequent 4 weeks.
During the intervention period, almost half of patients offered HIV testing in the OPD accepted
testing through the routine testing program and more than 32% of those tested during the routine
testing program were found to be HIV infected. The median CD4 cell counts for those tested
based on physician referral and those tested by routine testing were not significantly different,
suggesting that routine testing in this setting did not find patients at an earlier stage of illness.

The South African government has made major strides in expanding access to VCT sites as
part of its national HIV operational plan.4,26 This study suggests that VCT sites fail to capture
a large number of HIV-infected patients who are making contact with the health system and
are not being referred for testing by physicians or are not following through with the referral.

Early diagnosis and entry into care in developed countries are associated with improved
prognosis and survival27,28 and may prove essential to stabilizing South Africa’s HIV
epidemic and its impact on the socioeconomic situation. In addition, awareness of HIV status
has been shown in Zambia, Kenya, Tanzania, and Trinidad to reduce high -risk sexual behaviors
in serodiscordant couples,29,30 and may thereby lead to improved epidemic control.

Provision of VCT centers, where patients can seek out an HIV test, is helpful for those who
are self-motivated to get tested for HIV infection. VCT sites in South Africa are often physically
separate from hospitals or clinics or housed in areas remote from patient care. Pilot programs
integrating VCT into rural primary health facilities in Kenya and South Africa have been
proposed and implemented as a means of improving access to testing, but these programs
remain underused, despite the increasing availability of ARV medication.9,31

Routine HIV testing to increase knowledge of serostatus has been advocated by policy makers
in Africa, particularly now that ARV therapy has become more widely available.32–34 The
notion of offering HIV testing as part of routine medical care has been extended further by
Botswana, where the government promotes “opt out” HIV testing. In this approach, all patients
are tested at point of contact with the medical community unless they specifically decline,
without the extensive counseling typical of VCT.35,36 This policy has been successfully
implemented in 4 prenatal centers in Botswana, with improvement of testing uptake rates from
76% to 92%.24 Lesotho, with the third highest HIV infection rate in the world, has announced
plans to offer testing to all 1.9 million citizens in an effort to curb stigma.37 The current study
supports the position that HIV testing offered routinely to all adults in the health care setting
rather than testing based exclusively on physician assessment or pregnancy status significantly
improves case finding. This acceptance may reflect a normalization of testing, because all
patients are offered the test regardless of age, ethnicity, or chief complaint as part of the package
of care in the OPD. Although more patients tested by means of routine HIV testing are found
to be HIV-negative compared with physician-based VCT referral because of a lower pretest
probability of disease, the high HIV prevalence justifies expanded testing; indeed, the
counseling session offers an opportunity to educate patients and to reinforce prevention
messages.7

The cost per patient tested was the same during the standard of care and the routine testing
periods; although the cost per HIV case identified was twice as high during the routine testing
study, it was still less than $25 per HIV case identified. In the United States, where HIV is an
order of magnitude less prevalent than in South Africa, the cost of HIV testing is significantly
lower than the cost of care and treatment of patients once they are identified.20,38 As ARV
treatment with CD4 cell count and viral load monitoring becomes available in South Africa,
the cost of HIV care is likely to be driven by treatment costs rather than by the relatively low
cost of offering routine testing in this setting as well. Cost-effectiveness analyses have
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demonstrated that ARV therapy is cost-effective in resource-limited countries;39 although
further studies are needed, the current study suggests that routine testing is also likely to prove
cost-effective.

This study has several limitations. The patients routinely tested in the OPD were typically
healthier and ambulatory patients on the urgent side of the department (as opposed to the
“emergent” side), who could independently enter a private counseling room. As a result, we
did not reach sicker patients, possibly underestimating the overall prevalence of disease and
failing to diagnose those who could benefit most immediately from ARV treatment. Older
chronically ill patients who were repeat visitors make up a significant minority of patients in
the OPD, which may limit the number of new HIV cases that can be identified at McCord
Hospital in the long term. Expanding the routine testing effort to the inpatient setting, where
more acutely ill patients are located, might help to overcome some of these limitations.

In addition, McCord Hospital is a semiprivate hospital; results from this study may not be
generalizable to the public sector, where many HIV-infected patients seek care free of charge
and HIV prevalence is likely to be higher. Patients referred from the OPD for HIV testing
during the standard of care period were charged 25 Rand (~$3.60 in 2005 US dollars) for an
HIV test; during the routine testing intervention, patients were not charged for HIV testing.
We do not know the degree to which the removal of the charge influenced patients’ decision
to test; however, the charge for the visit to the OPD was 140 Rand (~$19.26 in 2005 US dollars);
thus, the HIV test was only a small additional cost. In a large South African household survey,
the most frequently cited reasons for not having tested for HIV related to confidentiality and
not being at risk.7 The routine testing intervention required a team of dedicated HIV counseling
staff to accommodate the high volume of patients seen in the OPD; this level of staff investment
may not be feasible in all health care settings. In light of current WHO and PEPFAR initiatives
to improve identification of HIV-infected individuals in areas where appropriate linkage to
care is available, however, a commitment to testing is warranted.23,40

Routine HIV testing can more than quadruple HIV case identification in outpatient settings.
Integrating HIV testing into routine health care in South Africa has the potential to improve
HIV case finding by minimizing logistic barriers to testing and normalizing the diagnosis and
treatment of HIV infection. Early diagnosis of HIV-infected individuals and linkage to care
are critical to improving individual health and to secondary prevention efforts aimed at slowing
the HIV epidemic. New approaches to facilitate HIV testing in South Africa and other countries
with high prevalence, where access to HIV care is increasing, are of paramount importance for
improving individual patient outcomes and public health.

Acknowledgements

The authors thank the McCord Hospital HIV counselors, Rhoda Gounden, Primrose Mavuso, and Hlengiwe Mhlongo,
for their dedication to this work and to their patients. They also thank the patients in the McCord Hospital OPD, who,
through their courage, help us to understand better the grip that the AIDS epidemic has on the citizens of South Africa.

Supported in part by the National Institute of Allergy and Infectious Disease (R01 AI058736, K24 AI062476, and
K23 A101794); CFAR Scholar Awards P30 AI060354 and T32 AI07433; and The Doris Duke Charitable Foundation,
Clinical Scientist Development Award.

References
1. United Nations Program on HIV/AIDS/World Health Organization. AIDS epidemic update, December

2005. [Accessed February 12, 2006]. Available at: http://www.unaids.org/epi/2005/doc/
report_pdf.asp

2. Makubato, L.; Netshidzivhani, P.; Mahlasela, L., et al. National HIV and Syphilis Antenatal
Seroprevalence Survey in South Africa, 2003. [Accessed February 12, 2006]. Available at: http://
www.doh.gov.za/docs/2003hiv-f.html

Bassett et al. Page 7

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2007 December 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



3. Baleta A. South Africa approves plan for universal access to antiretrovirals. Government also pledges
to upgrade health system via recruitment and training of many health-care workers. Lancet
2003;362:1811. [PubMed: 14661620]

4. Mbewu, A.; Simelela, N. Operational plan for comprehensive HIV and AIDS care. Management and
treatment for South Africa. November 192003 [Accessed February 12, 2006]. Available at: http://
www.info.gov.za/issues/hiv/careplan.htm

5. Reagon, G.; James, I.; Levin, J. The National Primary Health Care Facilities Survey, 2003. Health
Systems Trust. [Accessed February 12, 2006]. Available at: http://www.hst.org.za/uploads/files/
phc_survey04.pdf

6. Kalichman SC, Simbayi LC. HIV testing attitudes, AIDS stigma, and voluntary HIV counselling and
testing in a black township in Cape Town, South Africa. Sex Transm Infect 2003;79:442–447.
[PubMed: 14663117]

7. Shinsasa, O.; Simbayi, LC. Nelson Mandela/HSRC study of HIV/AIDS: South African National HIV
Prevalence, Behavioral Risks and Mass Media, Household Survey, 2002. Cape Town, South Africa:
Human Sciences Research Council; 2002.

8. Kalichman SC, Simbayi L. Traditional beliefs about the cause of AIDS and AIDS-related stigma in
South Africa. AIDS Care 2004;16:572–580. [PubMed: 15223526]

9. Pronyk PM, Kim JC, Makhubele MB, et al. Introduction of voluntary counselling and rapid testing for
HIV in rural South Africa: from theory to practice. AIDS Care 2002;14:859–865. [PubMed: 12511218]

10. Centers for Disease Control and Prevention. Advancing HIV prevention: new strategies for a changing
epidemic—United States, 2003. MMWR Morb Mortal Wkly Rep 2003;52:329–332. [PubMed:
12733863]

11. Bayer R, Fairchild AL. Changing the paradigm for HIV testing—the end of exceptionalism. N Engl
J Med 2006;355:647–649. [PubMed: 16914699]

12. Centers for Disease Control and Prevention. Revised recommendations for HIV testing of adults,
adolescents and pregnant women in health-care settings. MMWR Morb Mortal Wkly Rep 2006;55:1–
24. [PubMed: 16410759]

13. Beckwith CG, Flanigan TP, del Rio C, et al. It is time to implement routine, not risk-based, HIV
testing. Clin Infect Dis 2005;40:1037–1040. [PubMed: 15824997]

14. Centers for Disease Control and Prevention. Adoption of protective behaviors among persons with
recent HIV infection and diagnosis—Alabama, New Jersey, and Tennessee, 1997–1998. MMWR
Morb Mortal Wkly Rep 2000;49:512–515. [PubMed: 10882290]

15. Marks G, Crepaz N, Senterfitt JW, et al. Meta-analysis of high-risk sexual behavior in persons aware
and unaware they are infected with HIV in the United States: implications for HIV prevention
programs. J Acquir Immune Defic Syndr 2005;39:446–453. [PubMed: 16010168]

16. Centers for Disease Control and Prevention. HIV testing among pregnant women—United States and
Canada, 1998–2001. MMWR Morb Mortal Wkly Rep 2002;51:1013–1016. [PubMed: 12458916]

17. Walensky RP, Losina E, Steger-Craven KA, et al. Identifying undiagnosed human immunodeficiency
virus: the yield of routine, voluntary inpatient testing. Arch Intern Med 2002;162:887–892. [PubMed:
11966339]

18. Goggin MA, Davidson AJ, Cantril SV, et al. The extent of undiagnosed HIV infection among
emergency department patients: results of a blinded seroprevalence survey and a pilot HIV testing
program. J Emerg Med 2000;19:13–19. [PubMed: 10863112]

19. Walensky RP, Freedberg KA, Losina E. Voluntary HIV testing as part of routine medical care.
MMWR Morb Mortal Wkly Rep 2004;53:523–526. [PubMed: 15215739]

20. Walensky RP, Losina E, Malatesta L, et al. Effective HIV case identification through routine HIV
screening at urgent care centers in Massachusetts. Am J Public Health 2005;95:71–73. [PubMed:
15623861]

21. Centers for Disease Control and Prevention. Routinely recommended HIV testing at an urban urgent-
care clinic—Atlanta, Georgia, 2000. MMWR Morb Mortal Wkly Rep 2001;50:538–541. [PubMed:
11446572]

22. Liddicoat RV, Losina E, Kang M, et al. Refusing HIV testing in an urgent care setting: results from
the “Think HIV” program. AIDS Patient Care STDS 2006;20:84–92. [PubMed: 16475889]

Bassett et al. Page 8

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2007 December 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



23. World Health Organization/United Nations Program on HIV/AIDS. WHO and UNAIDS Secretariat
Statement on HIV testing and counselling. Aug2006 [Accessed May 28, 2007]. Available at: http://
www.who.int/hiv/toronto2006/WHO-UNAIDSstatement_TC_081406_dh.pdf

24. Centers for Disease Control and Prevention. Introduction of routine HIV testing in prenatal care—
Botswana, 2004. MMWR Morb Mortal Wkly Rep 2004;53:1083–1086. [PubMed: 15565017]

25. South African Department of Health. HIV/AIDS policy guideline: rapid HIV testing. Aug2000
[Accessed April 14, 2005]. Available at: http://www.doh.gov.za/aids/index.html

26. South African Government. Implementation of the comprehensive plan on prevention treatment and
care of HIV/AIDS. Fact sheet. November 232005 [Accessed February 12, 2006]. Available at: http://
www.info.gov.za/issues/hiv/implementation2006.htm

27. Palella FJ Jr, Deloria-Knoll M, Chmiel JS, et al. Survival benefit of initiating antiretroviral therapy
in HIV-infected persons in different CD4+ cell strata. Ann Intern Med 2003;138:620–626. [PubMed:
12693883]

28. Mocroft A, Ledergerber B, Katlama C, et al. Decline in the AIDS and death rates in the EuroSIDA
study: an observational study. Lancet 2003;362:22–29. [PubMed: 12853195]

29. Voluntary HIV-1 Counseling and Testing Efficacy Study Group. Efficacy of voluntary HIV-1
counselling and testing in individuals and couples in Kenya, Tanzania, and Trinidad: a randomised
trial. Lancet 2000;356:103–112. [PubMed: 10963246]

30. Allen S, Meinzen-Derr J, Kautzman M, et al. Sexual behavior of HIV discordant couples after HIV
counseling and testing. AIDS 2003;17:733–740. [PubMed: 12646797]

31. Forsythe S, Arthur G, Ngatia G, et al. Assessing the cost and willingness to pay for voluntary HIV
counselling and testing in Kenya. Health Policy Plan 2002;17:187–195. [PubMed: 12000779]

32. De Cock KM, Marum E, Mbori-Ngacha D. A serostatus-based approach to HIV/AIDS prevention
and care in Africa. Lancet 2003;362:1847–1849. [PubMed: 14654325]

33. De Cock KM, Bunnell R, Mermin J. Unfinished business—expanding HIV testing in developing
countries. N Engl J Med 2006;354:440–442. [PubMed: 16452554]

34. South African radio station (SAfm). Considering routine HIV Testing in SA. November 252004
[Accessed April 14, 2005]. [radio program]. Transcript available at: www.health-e.org.za/news/
easy_print.php?uid=20031150

35. LaFranier, S. Mandatory testing bolsters Botswana in combating AIDS. The New York Times. June
142004 [Accessed April 14, 2005]. Available at: http://query.nytimes.com/gst/health/article-
page.html?res=9C00E2DC1030F937A25755C0A9629C8B63

36. Weiser SD, Heisler M, Leiter K, et al. Routine HIV testing in Botswana: a population-based study
on attitudes, practices, and human rights concerns. PLoS Med 2006;3:e261. [PubMed: 16834458]

37. Mills EJ, Chong S. Lesotho embarks on universal HIV testing. HIV AIDS Policy Law Rev
2006;11:27–28. [PubMed: 16805014]

38. Paltiel AD, Weinstein MC, Kimmel AD, et al. Expanded screening for HIV in the United States—
an analysis of cost-effectiveness. N Engl J Med 2005;352:586–595. [PubMed: 15703423]

39. Goldie SJ, Yazdanpanah Y, Losina E, et al. Cost-effectiveness of HIV treatment in resource-poor
settings—the case of Cote d’Ivoire. N Engl J Med 2006;355:1141–1153. [PubMed: 16971720]

40. US President’s Emergency Fund for AIDS Relief. HIV counseling and testing. [Accessed May 28,
2007]. Available at: http://www.pepfar.gov/documents/organization/76373.pdf

Bassett et al. Page 9

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2007 December 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Bassett et al. Page 10

TABLE 1
Summary of Standard of Care and Intervention Periods in a Routine HIV Testing Cohort in an OPD in Durban,
South Africa

Standard of Care (14 Weeks) Intervention (12 Weeks)

No. patients tested/no. offered 137/435 (31.5%) 1414/2912 (48.6%)
No. HIV-infected patients (%) 102/137 (74.5%)* 463/1414 (32.8%)*
Average no. cases of HIV infection identified per
week

8 39

*
P < 0.0001.
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TABLE 2
HIV Prevalence by Selected Characteristics of Participants in Routine HIV Testing Intervention (N = 725
Surveyed Patients With Complete Information*)

Variable Name HIV+/Total (% Prevalence) 95% CI P

Overall surveyed patients 194/725 (26.8) 23.5 to 30.0
Gender 0.0073
 Male 86/259 (33.2) 27.5 to 38.9
 Female 108/465 (23.2) 19.4 to 27.1
Age (y) <0.0001
 18 to 29 46/147 (31.3) 23.8 to 39.9
 30 to 39 76/188 (40.4) 33.4 to 47.4
 40 to 49 44/180 (24.4) 18.2 to 30.7
 ≥50 28/210 (13.3) 8.7 to 17.9
Marital status <0.0001
 Single 124/291 (42.6) 36.9 to 48.3
 Living with partner 7/21 (33.3) 13.2 to 53.5
 Other 6/47 (12.8) 3.2 to 22.3
 Married with children 54/341 (15.8) 12.0 to 19.7
 Married without children 1/14 (7.1) 0.0 to 20.6
Education 0.091
 <High school 164/581 (28.2) 24.6 to 31.9
 ≥College course 27/129 (20.9) 13.9 to 28.0
Employment status 0.055
 Employed 129/441 (29.3) 25.01 to 33.5
 Unemployed 62/273 (22.7) 17.7 to 27.7
Previous HIV testing 0.028
 Never tested 137/464 (29.5) 25.4 to 33.7
 Previously tested for HIV 20/113 (17.7) 10.7 to 24.7
 Tested in the previous year 32/134 (23.9) 16.7 to 31.1
Know someone with HIV 0.561
 Yes 83/298 (27.9) 22.8 to 32.9
 No/don’t know 108/417 (25.9) 21.7 to 30.1
Know someone on HIV treatment 0.186
 Yes 48/157 (30.6) 23.4 to 37.8
 No/don’t know 137/542 (25.3) 21.6 to 28.9
Knowledge score 0.055
 Perfect† 17/92 (18.5) 10.6 to 26.4
 Low 177/633 (28.0) 24.5 to 31.5

*
Denominators vary slightly because of missing data.

†
Four of 4 on knowledge questions (see section on methods for details).
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