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Abstract
The United Nations is committed to achieving universal access to HIV care, treatment, and
prevention. Although the gateway to HIV care and secondary prevention is knowledge of
serostatus, use of voluntary counseling and testing in resource-limited settings with the highest
burden of HIV/AIDS has been limited. Based on evidence of increased patient uptake and the
opportunity to avoid missed HIV testing opportunities in health care facilities, in 2007 the World
Health Organization recommended provider-initiated HIV testing as a standard part of medical
care in settings of generalized HIV epidemics. While provider-initiated testing has shown promise,
optimal implementation strategies which ensure broad coverage, while preserving human rights,
remain an active area of research. We review the benefits of knowledge of HIV serostatus and
evidence from multiple countries surrounding the successes and pitfalls of provider-initiated
testing in health care and home-based settings.
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Introduction
In 2006, the United Nations General Assembly issued a political declaration to “scale up
significantly” efforts to achieve universal prevention, treatment and care for HIV/AIDS
worldwide [1]. In low- and middle-income countries most affected by the epidemic, access
to antiretroviral therapy (ART) is increasing, with 3 million people on treatment by the end
of 2007 [2]. However, prevention and treatment efforts are severely hampered by poor HIV
testing coverage. In a recent 17-country survey, a median of only 11% of women and 10%
of men had ever received an HIV test and result [2]. An estimated 20% of people living with
HIV in 12 low- and middle-income countries are aware of their seropositive status (Table 1)
[2, 3].

Knowledge of HIV status is the gateway to HIV care and stands alone as a prevention
measure [4–7]. With increasing ART availability, researchers and policy makers in resource-
limited settings advocate aggressive case finding and partner testing in both healthcare and
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community-based sites [8–10]. In 2007, the World Health Organization recommended
provider-initiated HIV testing in health facilities as a standard part of medical care in
generalized HIV epidemics, intending to expand upon current practices of client-initiated
dedicated voluntary counseling and testing (VCT) [11]. Provider-initiated testing capitalizes
on all patient contacts with the medical system, using each as a potential opportunity for
HIV testing, diagnosis and linkage to care [8, 11, 12]. HIV testing uptake is affected by
multiple factors, including poor access to health facilities or VCT centers, failure of risk-
based assessments as the basis for testing, stigma, fear, and practical obstacles such as
transportation and cost [10, 13, 14]. We review the literature on the public health benefits of
HIV testing and the implications for expanded HIV testing strategies in resource-limited
settings.

Public and Individual Health Impact of Voluntary Counseling and Testing
Timely HIV diagnosis is an entry point for receiving ART and opportunistic disease
prophylaxis, but it is also increasingly recognized as an opportunity to provide social and
behavioral benefits for secondary prevention [4–7]. Voluntary counseling and testing sites,
long the cornerstone of HIV testing [11], provide the most evidence for behavioral risk
reduction. A randomized controlled trial in Kenya, Tanzania and Trinidad examined VCT
versus basic health information. Unprotected sex with non-primary partners declined
significantly more at 6 months among those receiving VCT (35–39% reduction with VCT
versus 13–17% reduction with health information); the effect was sustained at one year [4].
In Pune, India, counseling and testing at 3-month intervals for men was associated with an
increase in consistent condom use with sex workers [15]. In a meta-analysis of 7 studies in
developing countries, the odds of VCT recipients engaging in unprotected sex were
significantly less compared to their pre-test behavior or to participants who had not received
VCT (pooled effect size OR 1.69; 95% CI 1.25–2.31) [7]. These studies illustrate the
positive impact of VCT on sexual risk-taking behavior.

The impact of VCT on behavior has been particularly striking among serodiscordant
couples, who, without appropriate counseling, may harbor misconceptions about the risk of
transmitting HIV to the uninfected partner [16]. Among Zambian cohabiting heterosexual
discordant couples, < 3% reported condom use prior to VCT, yet >80% reported condom
use in the year following the diagnosis of one partner [5]. Following VCT and a new HIV
diagnosis, rural Zimbabwean women reported significantly higher levels of condom use in
their regular partnership up to 3 years later [17]. Despite the benefits of knowledge of HIV
serostatus on risk behaviors, only a small proportion of HIV-infected individuals know their
partner’s status. For example, in Uganda, 21% of HIV-infected adults knew their own HIV
status, but only 9% knew their partners’ status [6]. These results are typical, although data
from numerous surveys performed in sub-Saharan Africa suggest that testing with a partner
is preferred [18, 19].

Participation in client-initiated VCT has improved somewhat in recent years because of the
increasing use of rapid HIV testing with same-day results [11]. However, people living with
HIV are often testing and presenting for care with advanced clinical disease; among 18 ART
programs in low-income countries, the median baseline CD4 count was 108 cells/μl [20].
Even among those who do actively seek VCT, many are self-selected based on socio-
demographic features (e.g. can afford transport) and low-risk sexual activity [10, 17, 21]; a
broader approach is needed.

Routine and Opt-Out HIV Testing
Provider-initiated testing -- also called routine HIV testing-- refers to HIV testing and
counseling recommended at healthcare facilities as a standard component of medical care
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[11, 22]. In generalized epidemics (HIV prevalence >1% in pregnant women) and more
selectively in concentrated and low-level epidemics, the WHO recommends an “opt-out”
approach, where a patient must specifically decline an HIV test in the healthcare setting
[11]. Opt-out testing promotes simplified pre-test information and advocates verbal, rather
than written consent [11]. Data in both well-resourced and resource-limited settings suggest
that patients often have multiple medical contacts before an HIV test is offered [23–28]. For
example, 88% of newly diagnosed HIV-infected individuals in a Ugandan emergency unit
sought medical care in the previous six months and had not been tested [27]. Patients
attributed lack of prior testing to no perceived risk (77%) and the cost of testing (25%) [27].
Routine testing dispenses with ineffective risk-based testing referral [12], reduces stigma
and discrimination [18], and ultimately increases engagement in HIV care [11]. We review
the experience of several countries as examples of routine testing implementation.

The Botswana Experience
Botswana’s efforts to improve rates of HIV testing are exemplary. Its comparatively high
per capita income, well-developed health care infrastructure, and strong government
commitment to HIV/AIDS programs distinguishes it from other high prevalence African
countries [18, 29, 30]. With >30% HIV seroprevalence [29], Botswana established universal
access to ART in 2002 for all eligible patients [31], but by the end of 2003, attendance at
VCT sites was still lower than expected [32]. In his Christmas radio address of 2003,
Botswana President Festus Mogae endorsed “routine by not compulsory” testing at health
facilities to make “HIV testing…as simple and as accessible as checking blood pressure”
[30].

Eleven months into a routine testing media and public health campaign, a cross-sectional
survey of adults in Botswana revealed that 81% were in favor of routine testing because it
decreases barriers to testing (89%), HIV-related stigma (60%) and violence toward women
(55%), while increasing access to ART (93%) [18]. Though overall impressions were
positive, 68% felt unable to refuse the test, and 43% believed that routine testing could lead
to avoidance of medical care for fear of being tested [18]. A 2006 household survey found
that 81% of respondents had visited a government facility in the 2 years since initiation of
the routine testing policy and that 92% were satisfied with their visit; nearly half of those
who had visited a government facility reported being HIV tested [33]. The Botswana
Ministry of Health reported a tripling of testing rates in the public sector in the first part of
2006 [34]. As a surrogate marker of testing success, one of the National Antiretroviral
Program sites reported a concomitant decline in the proportion of patients being assessed for
treatment with a CD4 count ≤ 100 cells/μl (49% to 34%) [34].

The Uganda Experience
Uganda predated the WHO with 2005 national guidelines recommending provider-initiated,
opt-out HIV testing in health care facilities that have a link with HIV/AIDS services [35].
Mulago and Mbarara Hospitals, the largest public, tertiary hospitals in Uganda, offered HIV
testing only on request and for a fee. In November 2004, the hospitals established a routine,
rapid testing program, expanded to 25 wards/clinics, that was free of charge to patients using
dedicated HIV counselors; they offered testing to >50,000 patients, with an uptake of 98%
[36]. The newly diagnosed HIV prevalence was 25%. More than 10,000 patient relatives and
household members present in the hospital were also offered HIV testing; 93% accepted,
and HIV prevalence among family members was 20%, nearly as high as the index patients.

The South Africa Experience
South Africa has over 5 million people infected [37], the most citizens of any country, with
plans to expand provider-initiated testing [38]. Though there are more than 4,000 VCT sites
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in the country [39], only 30% of South Africans report every having been tested for HIV
[40]. One study in the outpatient department of an urban medical center in Durban compared
physician referral to a self-pay VCT site in the hospital complex to a free, routine testing
intervention. During the 14-week VCT period, physicians referred 435 patients for testing,
but only 32% of patients completing the test within 4 weeks of referral; newly diagnosed
HIV prevalence was 75%. During the 12-week routine testing period, over 2,000 people
were offered testing, 49% of them agreed, and 33% of them were HIV-infected [41]. In this
study, routine testing was acceptable to patients and led to a substantially higher rate of
newly-identified HIV cases compared to testing based on physician referral.

The Haiti Experience
The Grupe Haitien d’Etude du Sarcome de Kaposi et des Infections Opportunistes
(GHESKIO) has provided VCT in Haiti since 1985, the poorest and most heavily HIV-
burdened country in the western hemisphere [42]. In a 15-year experience, tuberculosis care,
sexually transmitted disease management, family planning, nutritional support, prenatal
services, and HIV post-exposure prophylaxis were integrated into VCT services [43].
GHESKIO reports a rapid increase in clients from 142 in 1985 to over 8,000 in 1999, with
36% of patients presenting for VCT benefiting from at least one other offered service [43].
While not strictly provider-initiated testing, this experience demonstrates the successes of
comprehensive medical encounters that include HIV testing. Successful implementation of
doctor- or nurse-initiated HIV testing lead to few “missed opportunities” in a rural public
medical clinic; 85% of HIV-infected patients were diagnosed at the first medical encounter
[44].

These examples from several generalized HIV epidemics illustrate that provider-initiated
testing integrated into routine health care is acceptable to patients, increases testing
participation, and may identify HIV-infected individuals at an earlier disease stage [12, 18,
27, 34, 36, 41]. Despite these encouraging data, in 2007, only 12 of 27 (44%) countries with
generalized epidemics had guidelines stating that health care providers should recommend
HIV testing and counseling in all encounters [2].

Antenatal and Intrapartum HIV Testing
The United Nations Programme on HIV/AIDS has called for the elimination of mother to
child HIV transmission in all countries by 2015 [45]. However, in 2007 only 18% of the
total estimated number of pregnant women in low- and middle-income countries received an
HIV test, the essential gateway to ART and other prevention of mother to child transmission
(PMTCT) services (Figure 1).

Despite its failure to reach all women in need, some of the greatest HIV screening successes
in less-resourced countries have been in antenatal testing [46]. In 1998, Thailand became the
first resource-limited country to implement and financially support a national program for
routine HIV testing coupled with PMTCT [47]. Success was evident by 2001, when 96% of
women giving birth in Thailand had antenatal care, with 94% of these having a known HIV
test result, and 76% of those infected with HIV receiving zidovudine for PMTCT [47, 48].
Routine testing in Botswana’s antenatal clinics resulted in 95% testing acceptance; women
were not deterred from seeking care because of the new routine HIV testing policy [49].
Very high rates of HIV test uptake have also been documented in routine antenatal and labor
testing programs in Uganda [28], Malawi [50, 51], Zimbabwe [52, 53], South Africa [54],
Brazil [55], and India [56]. In rural India, where half of women present in labor without
prior antenatal care, 98% of eligible women accepted testing on the labor ward in a round-
the-clock program offering rapid oral fluid HIV testing [56].
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Women are generally more often aware of their HIV status than men, at least in part due to
antenatal services [33, 34, 57]; innovative efforts to reach men are urgently needed. Despite
the high rates of discordant serostatus among couples [36, 58, 59], partner testing in the
antenatal and labor settings has had variable success. In a Malawi antenatal program where
95% of the mothers were tested for HIV with 22% seropositivity, only 8% of partners of
HIV-infected mothers underwent HIV testing [50]. Similarly, a successful Zimbabwean
PMTCT program encouraged all women who tested, regardless of the result, to bring their
partners for free testing; only 7% of partners tested [52].

Partner testing programs were more successful in Uganda where, among women who tested,
97% and 98% of accompanying men tested in the antenatal clinic and maternity ward,
respectively [28]. When partner counseling and testing does occur in the antenatal setting,
women are more likely to return for PMTCT interventions [60, 61]; efforts are needed to
improve outreach for partner testing.

Home-based Routine HIV Testing
Routine and antenatal HIV testing in health care facilities by definition reach only those who
seek medical care. Such services often exclude partners and family members of HIV-
infected individuals, rural populations living remote from testing facilities, and those with
lower socioeconomic status who cannot afford transport or time off from work [2, 10].
Home-based provision of HIV counseling and testing services has been recommended as a
means of achieving “universal” HIV testing in Africa and increasing partner testing [59].

In Malawi, household members in the lowest income quartile were significantly less likely
to have ever used facility-based HIV testing than the rest of the population, but were 70%
more likely use the home-based rapid HIV testing program [10]. A Ugandan study
compared four HIV testing strategies: stand-alone VCT, hospital-based provider-initiated
testing, home-based provider-initiated testing, and household member home-based testing
[62]. Although hospital-based testing diagnosed the highest proportion of HIV-infected
individuals (prevalence 27%), home-based and household member home-based testing
reached the largest proportion of previously untested adults (>90% of all clients) [62].

A Zambian trial found that subjects randomized to an optional testing location (most often
home testing) were more than four times more likely to accept VCT than those assigned to
health facility testing [63]. Similarly, testing participation increased from 10% to 37% in
Uganda when people learned their HIV test results at home compared to at a counseling site
[64]. District-wide door-to-door HIV testing reached 63% of all households in Bushenyi
District, Uganda, increasing the proportions of people ever tested for HIV (20 vs 63%,
p<0.001) and reporting disclosure of their serostatus (72% vs 81%, p= 0.04) [65]. Home-
based HIV testing was also found to be acceptable in Thailand, where the majority of
household contacts (74%) of tuberculosis patients consented to HIV screening in Chiang Rai
[66]. These studies illustrate that home-based testing is a feasible and acceptable method for
expanding access to HIV testing.

Pre-ART Loss to Follow-Up
An important metric of HIV testing programs’ success is the rate at which patient are linked
to and retained in care following a new HIV diagnosis. Many studies do not report data on
post-partum linkage to HIV care for mothers’ health; the problem of post-partum loss to
follow-up is an emerging concern [50, 67]. For example, although testing uptake was high in
a Malawi antenatal clinic, cumulative loss to follow-up rates among HIV-infected women
were also high, starting in the antenatal period: 55% by the 36-week antenatal visit, 68% by
delivery, 70% by first postnatal visit and 81% by the 6-month postnatal visit [50]. The vast
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majority (87%) of deliveries occurred at peripheral clinical sites where ART for PMTCT --
or later for maternal health--was not available [50]. In four community care clinics in South
Africa, pregnant women with CD4 ≤ 200/μl were three times more likely to be lost
compared to men with CD4 > 200/μl [67]. A study in Burkina Faso found that nearly 20%
of HIV-infected women diagnosed in antenatal clinic were lost by the time their baby was
18 months old [68].

Pre-ART loss is also increasingly recognized as a problem outside of the PMTCT setting. A
Durban study of patients enrolled prior to HIV testing in the medical outpatient department
revealed that 45% of patients fail to undergo a CD4 count within 8 weeks of a new HIV
diagnosis [69]. One year later, only 39% of those who completed a CD4 count within 90
days of HIV testing and were deemed ART-eligible were known to have initiated ART. Of
those who were ART eligible, 20% died by 1 year, with 82% of deaths occurring prior to
ART initiation or with unknown ART initiation status [70]. Many HIV testing programs do
not report linkage to care outcomes following testing, particularly in home-based settings;
this critical area mandates further study.

Costs
Although resources are limited, few studies have reported the costs and cost-effectiveness of
HIV screening in these settings. In Uganda, costs per client tested ranged from $8.29 for
door-to-door testing to $11.68 for hospital-based testing, to $13.85 for household member
testing and $19.26 for stand-alone testing. Because of differential yield in case detection,
costs per HIV-infected case identified were most expensive for household testing ($231.65)
and least for hospital based testing ($43.10) [62]. In the Durban experience, routine HIV
screening cost less than $25 per HIV-infected case identified [41]. A South African-based
cost-effectiveness analysis using conservative assumptions regarding HIV-related stigma,
linkage to care, and ART access reports that routine HIV screening every 5 years, and even
annually, is a very cost-effective intervention ($1,650/YLS and $1,940/YLS, respectively)
[71].

Continued Areas of Concern
While routine health care facilities-based and home-based testing increase uptake of HIV
testing, areas of uncertainty related to appropriate implementation and scale-up remain.
Should testing be “opt-in” or “opt-out” to simultaneously maximize patient understanding,
consent, and participation [18]? Which providers should be offering and discussing testing
with patients—doctors and nurses [44] or dedicated HIV counselors [41, 52]? Rapid test
kits, which have greatly expanded the scope and availability of HIV testing in resource-
limited settings, have had disappointing performance in some settings [72–76], necessitating
careful in-country validation and labor-intensive evaluation of rapid test kits [77].

Aggressive screening strategies must effectively balance individual rights with public
health; true informed consent with the preserved ability to refuse testing is critical [18, 78].
A comparative study of HIV-infected people in India, Indonesia, Thailand and the
Phillipines found that discrimination was prominent in the health sector, with high rates of
breaches of confidentiality and delays in health care provision [79]. A concern with
increased routine antenatal and health-care based testing initiatives is that newly-identified
HIV-infected women and girls would be subject to abuse [78]. This has not been reported
systematically in the literature thus far. No reports of discrimination, stigmatization, or
increased violence as a result of routine testing have been described in Botswana [33, 34].
However, increased rates of partner violence have been reported for HIV-infected women
compared to HIV-uninfected women at a VCT site in Tanzania [80], and fear of partner’s
reaction has been cited as a barrier to HIV test acceptance in antenatal clinics in Uganda
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[81]. Ensuring adequate follow-up and social services, at least through local referral, is an
essential element of provider-initiated testing and counseling [11].

One need only examine the failed Lesotho experience to understand that scale-up of testing
services must be done in concert with crucial attention to detail to prevent harm. Lesotho has
the third highest HIV prevalence in the world [82]. On World AIDS Day 2005, the Lesotho
government announced plans to offer country-wide community-based testing to 1.3 million
citizens twelve years and older, a campaign which was lauded by the WHO HIV/AIDS
program [83]. In 2008, Human Rights Watch reported that the program fell short of its goals
both in program implementation and in safeguarding the rights of those tested [84]. The
report notes poor training and supervision of lay counselors in performing rapid tests,
inadequate funding and infrastructure for post-test referral, and insufficient human rights
protections [84]. The Lesotho experience poignantly illustrates the need for careful planning,
sufficient funding, adequate training and oversight for a successful community-wide testing
campaign.

Conclusions
As ART becomes more widely available in resource-limited settings, increasingly the
challenge is case identification so that patients may benefit from ART and secondary
prevention [12]. Provider-initiated testing in a variety of settings has demonstrated improved
HIV testing participation [41, 49, 64], and knowledge of serostatus has been shown to
decrease risk behaviors [4, 7]. Survey data indicate that patients seeking health care are in
favor of making HIV testing a routine part of medical care [18, 27], and that the offer of
HIV testing does not deter individuals from seeking care [49]. By routinely offering HIV
testing, the test will become normalized, decreasing stigma, and removing highly personal
prerequisite discussions about HIV risk [41]. Testing in the community and at home can
broaden coverage to include couples, lower income individuals, rural populations, and men
less likely to visit health care facilities [10, 22, 34, 62].

Questions about how best to implement routine testing, including ensuring confidentiality,
dignity, and availability of care and treatment services following a new HIV diagnosis
remain. Yet, evidence of widespread support for making HIV testing a routine part of care
promises to improve access to life-sustaining treatment for millions living with HIV
infection around the world.
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Figure 1. Percentage of pregnant women in low- and middle-income countries receiving an HIV
test, 2004–2007
No data are available from the Middle East or North Africa.
Adapted from [2].
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Table 1

Percentages of adults (age 15–49 years) living with HIV who tested and received an HIV test result prior to
sero-survey, selected countries, 2005–2007

Country Year % of people living with HIV who tested and received results

Women Men Overall

Benin 2006 24.9 -- 23.5

Côte d’Ivoire 2005 13.6 23.6 16.5

Democratic Republic of Congo 2007 8.7 -- 10.7

Ethiopia 2005 8.4 5.6 7.6

Guinea 2005 5.4 -- 5.4

Mali 2006 13.0 -- 12.9

Rwanda 2005 31.3 31.6 31.4

Swaziland 2007 44.0 28.8 38.7

Zimbabwe 2005–2006 26.3 19.3 23.7

Haiti 2005 30.7 15.6 24.5

Dominican Republic 2007 72.6 49.1 60.7

India 2005–2006 6.8 12.8 10.3

Adapted from [2].
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