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Abstract

Objectives

Currently, HIV testing and counseling (HTC) services in Vietnam are primarily funded by in-

ternational sources. However, international funders are now planning to withdraw their sup-

port and the Government of Vietnam (GVN) is seeking to identify domestic funding and

generate client fees to continue services. A clear understanding of the cost to sustain cur-

rent HTC services is becoming increasingly important to facilitate planning that can lead to

making HTC and other HIV services more affordable and sustainable in Vietnam. The ob-

jectives of this analysis were to provide a snapshot of current program costs to achieve key

program outcomes including 1) testing and identifying PLHIV unaware of their HIV status

and 2) successfully enrolling HIV (+) clients in care.

Methods

We reviewed expenditure data reported by 34 HTC sites in nine Vietnamese provinces over

a one-year period from October 2012 to September 2013. Data on program outcomes were

extracted from the HTC database of 42,390 client records. Analysis was carried out from

the service providers’ perspective.

Results

The mean expenditure for a single client provided HTC services (testing, receiving results

and referral for care/treatment) was US $7.6. The unit expenditure per PLHIV identified

through these services varied widely from US $22.8 to $741.5 (median: $131.8). Excluding

repeat tests, the range for expenditure to newly diagnose a PLHIV was even wider (from US

$30.8 to $1483.0). The mean expenditure for one successfully referred HIV client to care

services was US $466.6. Personnel costs contributed most to the total cost.
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Conclusions

Our analysis found a wide range of expenditures by site for achieving the same outcomes.

Re-designing systems to provide services at the lowest feasible cost is essential to making

HIV services more affordable and treatment for prevention programs feasible in Vietnam.

The analysis also found that understanding the determinants and reasons for variance in

service costs by site is an important enhancement to the cascade of HIV services frame-

work now adapted for and extensively used in Vietnam for planning and evaluation.

Introduction
Since 1989, when the first report of HIV in Vietnam occurred, the HIV epidemic has been con-
centrated largely among people who inject drugs (PWID), their sex partners and other key
populations at high risk such as female sex workers (FSWs) and men who have sex with men
(MSM). Results from the HIV Sentinel Surveillance (HSS) conducted among 41 cities/prov-
inces in Vietnam in 2013 showed that HIV prevalence was 10.3%, 2.6% and 2.3% among
PWID, FSWs and MSM, respectively; while only 0.29% among the general population. The
country now has more than 80,000 PLHIV receiving ART and there were more than 11,500
newly reported HIV positive cases in 2013 [1–3]. However, the current response to the HIV ep-
idemic has been made possible only through substantial external funding and continued de-
pendence on donors, thus raising major concerns about the sustainability of the service system
in Vietnam [4]. Therefore, analyses of expenditure data can foster a better understanding of ex-
actly how financial resources are being expended and can significantly contribute to achieving
efficiencies likely to result in more affordable and sustainable services for client and the Gov-
ernment of Vietnam (GVN).

The HIV testing and counseling (HTC) service system is the entry point to the HIV Contin-
uum for Prevention to Care and Treatment (CoPC) services [5]. HTC services help people
learn their HIV status and link those found infected to care and treatment. However, in Viet-
nam, international agencies and donors are currently funding HTC and most other services for
people living with HIV (PLHIV). In the 2011–12 fiscal year, 91% of expenditures on HTC were
made by international sources [6,7]. Most recently, international donors have begun reducing
their financial and managerial support and transition future responsibility for funding services
and program management to the GVN. Quantifying the current costs of HTC services will
help GVN health officials understand, plan and justify an adequate budget, and mobilize in-
vestments and resources during this transition period.

HTC financial and economic costs have been studied in many countries, where costs have
ranged from US $6.4 in Uganda [8], US $8.68–19.32 in Swaziland and US $5.05–16.05 in
Kenya [9]. In Vietnam, Hoang et al. found that the unit cost per client tested was US $28.40 in
2007 [10]. Though these studies looked at HTC service costs in developing countries, they con-
sidered HTC as an independent service with its main purpose helping individuals learn their
HIV status. However recent research and evolving programmatic priorities have made it clear
that HTC is only one important element of a comprehensive HIV/AIDS services system that
has the main goal of engaging and retaining PLHIV in care and treatment services to reduce
their viral loads. Reduction of viral loads will extend their lives and reduce risks of further HIV
transmission. HTC services must be assessed from this more comprehensive perspective.

The cascade framework, a means of clearly depicting the progress of clients as they enter
and move through the CoPC, has been used to assess policies, capabilities and effectiveness of
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critical functions such as diagnosing HIV, linkages into care, initiation of ART, retention in
care, and viral suppression [11, 12]. In Vietnam, analysis of the cascade of HIV diagnosis, treat-
ment and care services in 2012 has shown that of the estimated 248,485 PLHIV, 79.4% were re-
ported through the national reporting system. However, only 29.1% were ever enrolled in care
and treatment services [1]. The inadequate linkages between HIV diagnosis and enrollment in
care remain a key challenge.

The purpose of this analysis is to estimate the cost to achieve key program outcomes includ-
ing 1) testing and identifying PLHIV who are unaware of their HIV status, the most important
initial step in the CoPC cascade and 2) successfully enrolling HIV (+) clients in care and treat-
ment. Integrating expenditure data into the cascade framework can identify where efficiencies
can be achieved in HTC services from identifying HIV positive individuals to successfully re-
ferring them to care and treatment services. Additionally, the cost structure was examined to
identify the main drivers of the expenses and potential inefficiencies. The results of this analysis
will be used to inform the care program and reduce costs to promote sustainability and im-
prove GVN budget planning for future HIV services.

Methods

Study setting
The study was conducted in nine provinces (Ho Chi Minh City, Hanoi, Quang Ninh, Hai
Phong, Nghe An, Can Tho, An Giang, Dien Bien and Lao Cai) at 34 HTC sites receiving fund-
ing through the USAID Sustainable Management of the HIV/AIDS Response and Transition
to Technical Assistance (SMART-TA) project (See Table 1). The Provinces currently receiving
SMART TA support were purposely selected based on high HIV prevalence among key popu-
lations such as people who inject drugs (PWID), female sex workers (FSWs) and men who
have sex with men (MSM); HIV prevalence exceeds 20% among PWID in Ha Noi and Quang
Ninh, and exceeds 5% among FSWs in Ho Chi Minh City and Hanoi. There is also a burgeon-
ing concentrated epidemic among MSM in Hanoi and Ho Chi Minh City [13].

Of the 34 HTC sites included in our analysis, 29 are integrated with other HIV Continuum of
Prevention and Care (CoPC) facilities, predominantly out-patient clinics (OPCs) and Methadone
Maintenance Therapy (MMT) services. The other five sites are stand-alone test sites that refer cli-
ents to other CoPC facilities. The service package provided at study sites is nationally

Table 1. The HIV epidemic in the nine provinces with SMART-TA supported HTC sites included in the expenditure analysis.

Province Region Population Current number of PLHIV recorded Current number of
PLHIV estimated

Estimated prevalence of
HIV infection (%)

An Giang South 2,149,407 4,155 6,507 0.32

Can Tho South 1,188,435 2,612 5,142 0.45

Ha Noi North 6,779,300 17,093 22,291 0.55

Hai Phong North 1,878,500 6,896 11,250 0.76

Ho Chi Minh South 7,485,194 76,002 1.38

Lao Cai North 648,358 2,365 (*) (*)

Nghe An North 1,636,115 4,671 5,851 0.21

Quang Ninh North 1,144,988 4,530 6,470 0.54

Dien Bien North 512,268 4,428 (*) (*)

Source: Vietnam HIV/AIDS Estimates and Projections 2011–2015. Based year: 2012; HIVInfo and program reports, Provincial PACs

(*) Data not available.

doi:10.1371/journal.pone.0126659.t001
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standardized with three main elements: (i) a pre-test counseling session; (ii) testing; and (iii) a
post-test counseling session, requiring two separate visits, one for testing and one for
receiving results.

Costing Assumptions
The financial cost of HTC services was estimated from the service provider’s perspective and
was defined as the monetary value of expenditures for personnel, consumables, and equipment
at HTC sites (Table 2). This amount was denoted on invoices and recorded in bookkeeping rec-
ords as an expense. For staff in integrated sites (i.e. sites providing other services besides HTC),
the salary was allocated based on the percentage of working time to provide HTC services. All
expenditures incurred in VND were converted into USD equivalents. This analysis did not take
into account the expenditures made by other organizations. However, at these sites, the only
other known contribution for the HTC program was public land and use of buildings authorized
by the GVN. The expenditures currently paid by donors would be the cost that the GVN would
assume in the future unless these same services can be provided more efficiently and less costly.

Data collection
Data analyzed covered expenditures from October 2012 to September 2013. Financial data was
collected by reviewing the accounting reports submitted by service sites. Shared costs, such as
laboratory and administrative costs at integrated OPC, HTC, and MMT sites, were allocated
using the direct cost-allocation method [14] based on client volume. Other overhead costs,
such as facility management and utility costs, were allocated by personnel and for integrated
sites estimates of the HTC portion of expenditures.

Client volume and other characteristics at sites were collected for expenditure allocation
among program areas, intervention types/models, and/or target populations. Indicators

Table 2. Components of financial costs for HTC services.

Cost Category Description

Investment
expenditures

Site-level program expenditures, both human and capital, that had a useful life
of more than one year

Training (in-service) Expenditures in this category included expenditures related to training, such as
workshop costs, per diem, travel, trainers and facilitators. In-service training
supported the further capacity development of existing health workers and
program staff at the site level.

Equipment and furniture Site-level expenditures for the purchase of clinical and office equipment and
furniture, including computers. Office supplies that were purchased and used up
within a year should be recorded as recurrent expenditures.

Recurrent expenditures Site-level program expenditures that were consumed within the year as part of
normal routine program operations

Personnel All expenditures related to personnel. This included salary, fringe benefits, top-
up salary, and reimbursement for overtime.

HIV test kits Expenditures for the purchase of HIV test kits

Other supplies Expenditures related to the purchase of any commodities or supplies that are
otherwise not classified

Travel and transport All travel-related expenditures such as airfare, bus fare, per diem, and vehicle
fuel and maintenance.

Other recurrent
expenditures

Site-level recurrent expenditures otherwise not categorized

Building rental and
utilities

Expenses for building rent and utilities (water, electricity, internet, phone. . .) at
sites

doi:10.1371/journal.pone.0126659.t002
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representing program outcomes were extracted from the program monitoring and evaluation
database of 42,390 client records.

Data processing and analysis
Excel spreadsheets were used to process and analyze the data. Expenses were computed in Viet-
namese Dong, and then transferred to U.S $ using the 2013 exchange rate of Viet Nam Dong
20,828 = US $1 [15].

Descriptive statistics were used to examine correlation between actual expenditures and
each site’s performance. Unit expenditure per beneficiary was estimated using the following
formula:

Unit Expenditure ¼ Total Expenditure
HTC Program Indicators

Applying the cascade framework to the HTC program, four program indicators were chosen
for analysis including:

• Unit expenditure per client tested for HIV and received results: this indicator directly linked
the total expenditure to client volume at each site.

• Unit expenditure per client tested and identified as HIV positive: this indicator was more as-
sociated with service utility (use by KPs with high HIV prevalence).

• Unit expenditure per client tested and identified as HIV positive for the first time: this indica-
tor best reflected the “test-and-treat” strategy [11] where applicable.

• Unit expenditure per client tested and identified as HIV positive successfully referred to the
OPC: this indicator directly relates to the ultimate goal to enroll or re-engage those identified
as HIV positive to care and treatment.

Ethical consideration
All databases used in this analysis (HTC database and financial reports) did not link to any pa-
tient identifying information. The Office of International Research Ethics (OIRE) at FHI 360
reviewed the analysis and determined that it did not meet the regulatory definition of research
and/or research involving human subjects as defined under the Department of Health and
Human Services Code of Federal Regulations [45 CFR part 46.102(d)(f)] and thus was ex-
empted from the Protection of Human Subjects Committee (PHSC) review.

Results

Expenditure and outcomes of HTC services
Among the 34 HTC sites in this analysis, the operational expense for one year ranged from US
$2,665 (Quy Chau-Nghe An) to $28,400 (Binh Thanh-Ho Chi Minh City). Expenses for HTC
services included expenditures for personnel, HIV test kits, lab services, building rental and
utilities, and consumable supplies. HTC programs in rural/remote areas also provided logistical
expenses for mobile HTC services and specimen transportation. Other costs included in-ser-
vice training for HTC staff for further capacity development and service quality improvement
and related costs such as per diem and travel expenses. In total, personnel, HIV test kits, and
lab services including confirmatory testing comprised the largest proportion of costs, account-
ing for 40%, 26% and 13% of the total expenses, respectively (Table 3).
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Table 4 summarizes HTC site characteristics. The mean annual client volume by site was
1500 patients, but varied substantially between sites, ranging from 511 (Bao Thang-Lao Cai) to
2337 in (Ton Duc Thang-Hai Phong) (Table 4). At each HTC site, a counselor explores the
HIV risks of clients during pre-test counseling, and then records their KP categories based on
self-reported risk. On average, the percentage of HTC clients who were PWIDs, FSWs, MSMs
and partners of KPs was 25%, 11%, 3% and 23%, respectively.

A scatter plot was used to demonstrate the relationship between total expenditure and num-
ber of clients. The R-value of 0.76 suggests a strong positive correlation, the larger client vol-
ume was, the higher the expenditure (Fig 1).

Unit expenditure of HTC
The mean cost per client tested and received their result was US $7.6, but the unit expenditure
per HIV positive was much higher (US $205.7). Adjusted for repeated positive testing, the cost
per newly identified HIV positive increased to US $320.3. The mean cost per HIV case success-
fully referred to care and treatment services was US $466.6 (Fig 2) (Refer to S1 Appendix for
site expenditure details).

Deeper exploration of the cost for providing HTC services was carried out to identify the
main drivers of unit expenditure. Fig 3 shows the unit expenditure per HIV test broken down
by expense categories. While the expense for the HIV test kits was similar across sites, the ex-
penditure for human resources per HIV test was very different and was the main factor driving
up the unit expense in most sites.

Discussion
So far published studies appear to have only examined the cost per client tested and cost per
HIV (+) positive individual identified. These analyses are too limited as HTC is only one

Table 3. Annual financial costs of providing HTC services by SMART-TA.

Cost categories Financial cost (US $) %

Recurrent Cost

Personnel 147,510 40%

HIV test kits 94,666 26%

Lab services including confirmation tests 49,221 13%

Consumable supplies 18,984 5%

Travel/transport 14,741 4%

Building rental & utilities 9,332 3%

Investment Costs

Training (in-service) 20,126 5%

Equipment & furniture 12,938 4%

doi:10.1371/journal.pone.0126659.t003

Table 4. Characteristics of the HTC sites supported by SMART-TA included in the analysis, 2013.

Characteristics Mean (Range)

Number of individuals that received HTC services and HIV test results 1470 (511–2337)

Number of individuals that received HTC services and HIV (+) test results 95 (14–313)

Number of individuals first ever identified as HIV (+) 64 (9–240)

Number of individuals successfully referred to care and treatment 72 (3–283)

doi:10.1371/journal.pone.0126659.t004
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service in a continuum of services (CoPC). But HTC may be the most important service as all
other HIV services are dependent on it functioning effectively. By examining the expense data
in more detail, and including linkage to care and ART services, our analysis revealed the actual
current resources expended for bringing one PLHIV from testing to care and treatment ser-
vices has a much higher unit cost than diagnosing one HIV (+) client. The reason for this is the
weak linkages between HTC and OPC services. Among 3215 clients tested with HIV (+) re-
sults, only 2443 (76.0%) were successfully referred to OPC services. In Vietnam, we are cur-
rently analyzing the benefits of integrating services and strengthening referral services to
improve the linkages and potentially reduce costs for successful referrals.

Our analysis shows both similarities and differences with those from several studies examin-
ing the unit cost of HTC services in developing countries. For example, converted to interna-
tional dollar using base-year of 2012, our unit cost per clients tested (I$19) was similar to
findings from a study by Mulogo et al. in Uganda (I$ 16) [8] and Obure et al. in Kenya (I
$12.63 – 40.13), and lower than in Swaziland (I$27.13–60.38) [9]. In Vietnam, a study by
Hoang et al. [10] collected the financial data of 8 HTC sites in one province in 2007 and found
that the unit cost per client tested (I$126.22) was much higher than what is reported in ours (I
$19). This difference could be explained by the fact that the volume of HTC services has grown
substantially since 2007 when that study was conducted. Since the client volume on average at
each site in our sample was much higher than in the Hoang et al.’s study, the lower unit cost
may be expected from economies of scale [16].

Fig 1. Scatter plot of total expenditure and number of clients for HTC sites supported by SMART-TA.

doi:10.1371/journal.pone.0126659.g001
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Our analysis was also able to identify the main drivers for the unit cost of HTC service.
While costs for test kits were quite similar across all studied sites (approximately US $2.0 per
client tested), expenses for human resources per HIV test varied widely (from US $1.0 to 6.1
per client tested). Over-staffing (i.e. too many management staff serving a moderate number of
clients) was identified as the main factor driving up the unit expenditure in many sites. There-
fore, reducing the number of staff and task shifting would likely be one viable solution in mak-
ing services more affordable for the GVN post transition.

Program managers should consider working on a parallel solution to increase the HTC up-
take. This could be done by improving the productivity of outreach programs by applying per-
formance-based incentive for peer educators to refer KPs to HTC services. HTC is a gateway
for KPs to reach HIV treatment, care, and the full range of prevention options. KPs in Vietnam
can access HTC services widely, as they are offered at both health care facilities and stand-
alone HTC sites. By the end of 2013, there have been 485 HTC sites established and providing
services across Vietnam [13]. However, there remain an estimated 51,130 PLHIVs not being
served by the VN CoPC and it is projected that Vietnam will have more than 90,000 new HIV
cases from 2013 to 2020 [17]. Thus, there are an estimated total of 141,135 PLHIV that will
need services by 2020 and it will not be affordable to the country unless costs are constrained
and efficiency is as high as possible. As mentioned earlier, the unit expenditure per PLHIV
identified was US$205.7 in 2013. Using a discount rate of 3% [18] and assuming that the num-
ber of PLHIV that get tested each year remains the same, the cost of HTC services that the
GVN will need to manage will be US $ 32,269,698 by 2020. On average, the cost for the GVN
will be US $ 4,033,712 each year just for HTC services. In order to fully finance HTC services
when the financial support from international donors ceases, the GVN should adjust potential-
ly expendable costs and mobilize different resources to cover the shortfall.

Fig 2. Cascade framework for HTC program and related unit costs.

doi:10.1371/journal.pone.0126659.g002
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Conclusions
The cascade framework has provided meaningful service benchmarks and milestones for track-
ing clients as they move through the service system. It is feasible to track the costs to reach and
diagnose PLHIV and the resources needed to bring them to care and treatment. This analysis
identified the main determinants of high costs as too many personnel at site level and low pro-
ductivity. The findings suggest sites should review their staffing needs and referral systems to
ensure there are reasonable workloads and effective, efficient systems in place. Reducing staff
costs and improving service performance will be critical to achieving a sustainable service
model and affordable costs in Vietnam. We also estimated the cost that the GVN must support
and manage in the future, after international donors withdraw their resources. The findings
from this analysis can serve as a basis for policy makers and planners in Vietnam to plan, ade-
quately budget, and mobilize resources to sustain critically needed services in Vietnam.

Supporting Information
S1 Appendix. Unit expenditure of the Continuum from Prevention to Care at sites ($).
(DOCX)

S1 Dataset.
(DTA)

Fig 3. Unit expenditure per HIV test by expense category across HTC sites.

doi:10.1371/journal.pone.0126659.g003

Expenditure Analysis of HTC Services Using Cascade Framework

PLOS ONE | DOI:10.1371/journal.pone.0126659 May 15, 2015 9 / 10

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0126659.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0126659.s002


Acknowledgments
This study is made possible by the support of the American people through the United States
Agency for International Development (USAID). The contents are the responsibility of the au-
thors and do not necessarily reflect the views of USAID or the United States Government.

Author Contributions
Conceived and designed the experiments: VTN HTN QCN PTBD GW. Performed the experi-
ments: VTN HTN PTBD. Analyzed the data: VTN HTN PTBD. Wrote the paper: VTN HTN
GWQCN.

REFERENCES
1. National Committee for AIDS, Drugs, and Prostitution Prevention and Control. Vietnam AIDS Response

Progress report. Hanoi: Government of Vietnam; 2012.

2. Nguyen TH, Nguyen TL, Trinh QH. HIV/AIDS epidemics in Vietnam: evolution and responses. AIDS
Educ Prev. 2004; 16(3 Suppl A):137–54. PMID: 15262572

3. Ministry of Health. Summary of activities response to HIV/AIDS epidemic in Vietnam 2013 and plan for
2014. Hanoi: Ministry of Health; 2014.

4. Antonio Izazola-Licea J, Wiegelmann J, Arán C, Guthrie T, Lay PD, Avila-Figueroa C. Financing the
Response to HIV in Low-Income and Middle-Income Countries. JAIDS Journal of Acquired Immune De-
ficiency Syndromes. 2009; 52:S119–S126 doi: 10.1097/QAI.0b013e3181baeeda

5. Hogan DR. Cost effectiveness analysis of strategies to combat HIV/AIDS in developing countries. BMJ.
2005; 331(7530):1431–1437. PMID: 16282380

6. Joint United Nation programme on HIV/AIDS (UNAIDS). Vietnam National AIDS Spending Assessment
2008–2010. Ha Noi: UNAIDS; 2012.

7. Joint United Nation programme on HIV/AIDS. Vietnam National AIDS Spending Assessment 2011–
2012. Ha Noi: UNAIDS; 2014.

8. Mulogo EM, Batwala V, Nuwaha F, Aden AS, Baine OS. Cost effectiveness of facility and home based
HIV voluntary counseling and testing strategies in rural Uganda. Afr Health Sci. 2013; 13(2):423–9. doi:
10.4314/ahs.v13i2.32 PMID: 24235945

9. Obure CD, Vassall A, Michaels C, Terris-Prestholt F, Mayhew S, Stackpool-Moore L, et al. Optimising
the cost and delivery of HIV counselling and testing services in Kenya and Swaziland. Sex Transm In-
fect. 2012; 88(7):498–503. doi: 10.1136/sextrans-2012-050544 PMID: 22859498

10. Minh HV, Bach TX, Mai NY, Wright P. The Cost of Providing HIV/AIDS Counseling and Testing Ser-
vices in Vietnam. Value in Health Regional Issues. 2012; 1(1):36–40.

11. Gardner EM, McLees MP, Steiner JF, del Rio C, BurmanWJ. The Spectrum of Engagement in HIV
Care and its Relevance to Test-and-Treat Strategies for Prevention of HIV Infection. Clinical Infectious
Diseases. 2011; 52(6):793–800. doi: 10.1093/cid/ciq243 PMID: 21367734

12. Gardner EM, Young B. The HIV care cascade through time. Lancet Infect Dis. 2014; 14(1):5–6. doi: 10.
1016/S1473-3099(13)70272-X PMID: 24076276

13. Vietnam Authority of HIV/AIDS Control. Report on HIV/AIDS prevention and control activities in 2013.
Ha Noi: Ministry of Health; 2014.

14. Drummond MF, McGuire A. Economic evaluation in health care: merging theory with practice. Oxford
University Press; 2001.

15. TheWorld Bank. Official exchange rate [cited 3 October 2014]. In: TheWorld Bank Group [Internet];
2014. Available: http://data.worldbank.org/indicator/PA.NUS.FCRF

16. Siapka M, RemmeM, Obure CD, Maier CB, Dehne KL, Vassall A. Is there scope for cost savings and
efficiency gains in HIV services? A systematic review of the evidence from low-and middle-income
countries. Bulletin of theWorld Health Organization. 2014; 92(7):499–511AD. doi: 10.2471/BLT.13.
127639 PMID: 25110375

17. Vietnam Authority of HIV/AIDS Control. Vietnam HIV/AIDS Estimates and Projections 2015–2020.
Hanoi: Ministry of Health; 2013.

18. Siegel JE, Weinstein MC, Russell LB, Gold MR. Recommendations for reporting cost-effectiveness
analyses. JAMA. 1996; 276(16):1339–1341. PMID: 8861994

Expenditure Analysis of HTC Services Using Cascade Framework

PLOS ONE | DOI:10.1371/journal.pone.0126659 May 15, 2015 10 / 10

http://www.ncbi.nlm.nih.gov/pubmed/15262572
http://dx.doi.org/10.1097/QAI.0b013e3181baeeda
http://www.ncbi.nlm.nih.gov/pubmed/16282380
http://dx.doi.org/10.4314/ahs.v13i2.32
http://www.ncbi.nlm.nih.gov/pubmed/24235945
http://dx.doi.org/10.1136/sextrans-2012-050544
http://www.ncbi.nlm.nih.gov/pubmed/22859498
http://dx.doi.org/10.1093/cid/ciq243
http://www.ncbi.nlm.nih.gov/pubmed/21367734
http://dx.doi.org/10.1016/S1473-3099(13)70272-X
http://dx.doi.org/10.1016/S1473-3099(13)70272-X
http://www.ncbi.nlm.nih.gov/pubmed/24076276
http://data.worldbank.org/indicator/PA.NUS.FCRF
http://dx.doi.org/10.2471/BLT.13.127639
http://dx.doi.org/10.2471/BLT.13.127639
http://www.ncbi.nlm.nih.gov/pubmed/25110375
http://www.ncbi.nlm.nih.gov/pubmed/8861994

