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Test and Treat in Washington, DC: 
Evaluating the Costs and Benefits of a 
Comprehensive Strategy to Fight HIV/AIDS

By Estelle R. Raimondo

This paper assesses the economic 
implications of an innovative approach 
to preventing the spread of HIV/AIDS 
in the Washington, DC. “Test & Treat” is 
premised on the idea that the epidemic can 
ultimately be eliminated by testing people 
widely and regularly and by putting 
all infected persons on antiretroviral 
medicines upon diagnosis. The relative 
costs and benefits of Test & Treat are 
quantified, monetized, and compared to 
the status quo, which can be characterized 
as a ‘test and wait’ approach. This cost-
benefit analysis concludes that under a 
plausible set of circumstances, and with 
a conservative estimate of the number of 
infections averted, the benefits of Test & 
Treat in Washington, DC would outweigh 
the costs of implementation.

Introduction
	 Washington, DC remains the 
American city with the highest preva-
lence rate of HIV/AIDS. According to 
its Department of Health’s (DOH) 2012 
annual report, the epidemic affects ap-
proximately 2.7 percent of Washington, 
DC’s population, which puts the city on 
par with a number of developing coun-
tries and largely above the Center for 
Disease Control and Prevention’s (CDC) 
defined rate of “generalized epidemic,” or 
1 percent (HAHSTA 2012). While in the 
past decade there have been renewed ef-
forts to address the epidemic, with some 
improvements in the number of diagno-
ses and individuals linked to care, many 

challenges remain. Chief among them 
are structural issues such as poverty and 
limited access to health care in the popu-
lations most at risk of infection. Drug use 
and rates of other sexually transmitted in-
fections (STI) remain high in the district. 
Finally, stigma and limited knowledge 
of HIV/AIDS status are key obstacles to 
an effective diagnosis-treatment strategy 
(Kaiser Family Foundation 2012). 
	 The World Health Organization 
and the U.S. National Institutes of Health 
(NIH) are considering an innovative strat-
egy, which has the potential to significant-
ly halt the spread of the epidemic. The 
Test and Treat (T&T) strategy consists of 
screening widely for HIV/AIDS, linking 
individuals to care automatically upon 
diagnosis and ensuring adherence to pow-
erful antiretroviral medicines, which have 
been proven to reduce transmission. The 
ex ante cost-benefit analysis presented 
here assesses the economic implications 
of T&T implementation in Washington, 
DC.  First, a detailed description of the 
T&T intervention is laid out and com-
pared to the status quo. Then, the rel-
evant costs and benefits are quantified 
and monetized, and the outcomes are 
compared. Finally, a sensitivity analysis is 
presented before concluding with a series 
of policy recommendations.  

Background
	 Although there is still no vaccine 
against HIV/AIDS, significant progress in 
the medical realm has helped curb viral 
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HIV/AIDS, especially those who are not 
aware of their HIV-positive status; and 
reducing the HIV/AIDS incidence rate 
in Washington, DC. The incidence rate 
measures the number of new infections 
within a given year, usually expressed as a 
ratio of the number of new infections per 
100,000 inhabitants. The second objective 
is based on evidence that ARV reduces the 
risk of transmission and that people who 
are aware of their status are also less likely 
to engage in risky behaviors. 
	 The premise of this approach can 
be summed up as follows: HIV/AIDS can 
be eliminated if the population, especially 
people at risk, is tested on a regular basis, 
and if all infected persons are immedi-
ately put on antiretroviral medicines upon 
diagnosis, no matter their CD4 count—a 
measure of blood cells per micro-liter 
used to determine treatment initiation. As 
laid out in Figure 1, this is one of the most 
salient distinctions between T&T and the 
status quo, which can be characterized as 
a “test and wait” approach. Indeed, for 
several years the CDC guidelines recom-
mended starting ARV treatment at a CD4 

transmission and improve the treatment 
of patients infected with HIV/AIDS. One 
of the most important breakthroughs in 
recent years is the finding that HIV-in-
fected patients who are on anti-retroviral 
treatment (ARV) have a 92 percent risk re-
duction of transmitting the virus to a non-
infected partner (Attia et al. 2009). These 
findings are consistent with the concept 
of “treating our way out of the epidemic,” 
which has prevailed since the mid-1990s 
(Granich et al. 2009). Furthermore, there 
is now a wide consensus around the idea 
that no single magic bullet can bring the 
epidemic to a standstill and that any pre-
vention and treatment strategy must be 
comprehensive. The underlying principle 
of comprehensive care is central to most 
HIV/AIDS local and state policies, as well 
as the U.S. National Strategy on HIV/
AIDS, developed by the Obama Adminis-
tration in 2010 with the overarching goal 
of reaching a “generation free of AIDS” 
(The White House 2010). 
	 T&T is an innovative approach 
whose goals are two-fold: improving 
health outcomes for people living with 

Figure 1: Test & Treat and the Counterfactual
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budget constraints in Washington, DC; 
thus, finding an efficient prevention and 
care strategy is essential. Moreover, arrays 
of other innovative programs that fight the 
HIV/AIDS epidemic are also candidates 
for government funding. Consequently, 
undertaking an ex ante cost-benefit analy-
sis of T&T in Washington, DC is consistent 
with the evidence-based policy pledge of 
the current administration. 

Methods and Assumptions

Perspectives
	 Given the nature of the interven-
tion and the number of positive exter-
nalities linked to HIV/AIDS prevention 
and treatment, this ex ante cost-benefit 
analysis is taking a broad societal perspec-
tive. The most direct benefits are expected 
to accrue to individuals living with HIV/
AIDS, specifically those who are not yet 
aware of their status, as well as individu-
als who are at high risk but are not yet 
infected. Additionally, an intervention 
that limits the HIV/AIDS epidemic has 
a potential positive effect on the entire 
Washington, DC population, as well as on 
neighboring communities in Maryland 
and Virginia. Although benefits can spill-
over outside the metropolitan area, we 
decided to restrict the analysis to localized 
effects. With regards to costs, we can ex-
pect that not unlike other health programs 
in the district, they will be shared between 
DOH, care providers, private insurers, 
Medicaid, and the individuals themselves. 
An Ex Ante Cost-Benefit Analysis 
	I n assessing the costs and ben-
efits of T&T in Washington, DC, we face 
a number of methodological challenges. 
First, T&T refers to a set of factors, rather 
than one well-defined program with a 
finite set of activities and a precise logic of 
intervention. Moreover, T&T has thus far 
only been pilot-tested in a small group of 
cities in the US, and its expected impacts 
are still objects of evaluation. Therefore, 
this ex ante cost-benefit analysis relies on 
limited information, some of which stems 

level between 350 and 500 cell/mm3 
(CDC 2006). Conversely, T&T essentially 
consists of starting ARV earlier in the 
course of the disease with the objective of 
improving care and reducing transmis-
sion. It is notable that in 2013, the CDC 
changed the wording of its recommenda-
tions to take into account the latest epi-
demiological findings about the benefits 
of starting treatment early, including with 
a CD4 level above 500 cell/mm3, stating 
that ARV “is recommended for all HIV-
infected individuals to reduce the risk of 
disease progression” (CDC 2013a, E-4). A 
second distinct feature of T&T is testing 
the general population rather than solely 
targeting high-risk populations. Third, 
the emphasis is put on a direct transition 
from the test site to a care provider where 
ARV is offered upon eligibility. Fourth, 
T&T is also unique insofar as it includes 
a strong education component during 
screening and later at regular intervals 
during treatment, undertaken to ensure 
adherence to ARV. 
	 T&T programs are spreading 
around the world, particularly in countries 
with a high prevalence rate, such as South 
Africa, which is the first country with a na-
tionwide T&T initiative. In the US, the im-
plementation of T&T is still in its infancy, 
with pilot interventions in San Francisco 
and an ongoing three-year impact study 
(entitled TLC+) being undertaken by the 
NIH in the Bronx, NY; New York City; and 
Washington, DC (DAIDS 2010). 
	 The high prevalence and inci-
dence rates of HIV/AIDS in Washington, 
DC warrant continued policy efforts. 
While the preliminary findings from T&T 
evaluations in the US and evidence from 
South Africa show the benefits of such 
a comprehensive approach, these ben-
efits have not been monetized. Further-
more, researchers have highlighted the 
implementation challenges and the large 
financial implications of widespread T&T. 
However, intervention and opportunity 
costs have yet to be analyzed systemati-
cally. Meanwhile, there are considerable 
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living with HIV/AIDS, engaged in care, 
and lost to care. These reports are key to 
this analysis (DOH 2012; HAHSTA 2012; 
The White House 2010).

Theory of change
	 While T&T is designed to provide 
a comprehensive approach to prevention 
and treatment of HIV/AIDS, it is useful 
for the purposes of this analysis to decom-
pose the intervention into a series of com-
ponents, and to reconstruct the theory 
of change of the intervention. A model of 
the theory of change underlying T&T is 
presented in Figure 2. A number of as-
sumptions underlie this theory of change. 
First, the causal pathways from inputs 
and activities to shorter- and longer-term 
outcomes are linear but conditional upon 
a number of circumstances. Second, 
there is no unanticipated effect in terms 
of distorting behavior of being tested. In 
other words, we assume that people who 
have been tested are not more likely to 
engage in risky behavior than people who 
have not been tested. This is a plausible 
assumption given that testing is embed-
ded in a broader counseling session. 

from simulation studies whose conditions 
are likely to be different from real-world 
implementation. Nonetheless, the strong 
Monitoring and Evaluation component 
in the TLC+ impact study ongoing in 
Washington, DC is yielding promising 
preliminary results that were presented 
during the international conference on 
HIV/AIDS, held in Washington, DC in 
2012. We use these findings as a basis 
for our analysis (Walensky et al. 2010; 
Kessler et al. 2012; DAIDS 2010; Greene 
et al. 2012). Additionally, this ex ante 
cost-benefit analysis taps into abundant 
epidemiological evidence of the pre-
ventive effectiveness of ARV regimens 
(Attia et al. 2009; Montaner et al. 2010; 
Granich et al. 2009). While the benefits of 
T&T have yet to be monetized, a number 
of cost-effectiveness studies of interven-
tions similar to T&T have been under-
taken (Walensky et al. 2007; Bendavid 
et al. 2010; Holtgrave et al. 1992). These 
studies offer a solid basis to appraise the 
costs of testing, treatment, and preven-
tion interventions. Finally, the CDC and 
DOH have released a number of reports 
with up-to-date estimates of DC residents 

Figure 2: Test & Treat Simplified Theory of Change

Test and Treat in Washington, DC
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access to the actual records of the diag-
nosed and their CD4 level at diagnosis, 
we estimate an average increase in the 
duration of treatment of 15 months. This 
estimate is plausible given the recent 
progress in early diagnosis, which allows 
the identification of infected patients 
before they reach the critical level of 350 
cell/mm3. With regards to the price of 
medicines, the NIH routinely publishes a 
comprehensive price list for major ARV 
regimens in the US, including generics 
(NIH 2013). The costs of treatment range 
from $360 to $2,840 per month, depend-
ing on the efficacy and brand of the regi-
men. We use a value of $1,500 as a price 
average for the base case analysis, which 
puts the lifetime cost of treatment under 
T&T at $402,168. 
	O ther direct program costs 
include those associated with testing, 
linkage to care, and retention in care. 
These variable costs are measured using 
the CDC guidelines for cost-effectiveness 
analysis of HIV/AIDS, which contain 
recommended cost values for screening, 
testing, linkage to care, and retention 
activities, as laid out in Table 1 (CDC 
2013b). These costs include staff and 
material costs and sum up to $12,400 per 
diagnosed patient. 
	 Such types of prevention and 
treatment interventions can also gener-
ate indirect costs in the form of negative 
externalities or side effects. For instance, 
previous studies have mentioned the 
risk that non-adherence to antiretroviral 
medicines can result in the development 
of breeds of the virus that are resistant to 
any type of treatment. Additionally, ARVs 
are notorious for their strong side effects, 
which can trigger additional medical 
costs and possibly foregone earnings. 
Nonetheless, neither of these indirect 
costs are integrated into this analysis 
because they are particularly difficult 
to assess and measure quantitatively. 
Moreover, newer generations of ARV 
have much fewer and weaker side effects, 
which we assume are negligible in com-

Third, ARV regimens improve well-being, 
provided that health improvement linked 
to suppression of viral load is higher 
than pain from side effects. Finally, ARV 
regimens increase longevity, provided 
non-adherence does not lead to develop-
ment of resilient breeds of the virus.

Analyzing future benefits and costs
	 The ex ante cost-benefit analysis 
presented here primarily includes costs 
that are spread over a number of years 
and benefits that occur at an unknown fu-
ture date. In the main part of the analysis, 
we assume that costs and benefits would 
be largely concomitant, and thus no 
discounting is introduced. In the sensitiv-
ity analysis, we introduce discounting in 
order to compare the dollar value of costs 
and benefits received in different time 
periods to their present values. Finally, 
while all costs in this analysis are subject 
to inflation over time, progress by phar-
maceutical companies and the develop-
ment of generic ARV regimens have led 
to significant price reductions in the past 
decade that are likely to continue. In this 
analysis, all dollar amounts are expressed 
in 2010 dollars and the discounting rates 
introduced in the sensitivity analysis are 
real interest rates (rates of 3 percent and 
5 percent are tested). 

Results

Program Costs
	 The most significant cost associ-
ated with the implementation of T&T is 
undeniably the lifetime cost of treatment, 
driven mostly by the cost of ARV. This 
cost is measured with the widely used 
estimate of $379,668 presented by the 
CDC as the baseline (CDC 2013b). Given 
that T&T operates under the premise 
of automatic treatment upon diagnosis, 
estimating the cost of treatment involves 
an assessment of the increased length of 
medication per individual compared to 
the CDC baseline. As it is impossible to 
measure precisely this duration without 
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mented in the Bronx, New York (Kessler 
et al. 2012). 
	 For the subsequent phases of 
T&T, we use the “Treatment Cascade” 
developed by Gardner et al. (2001). This 
framework provides a model of attrition 
at every stage of the care spectrum, from 
screening for HIV/AIDS to complete viral 
suppression. While Gardner et al. apply 
this framework at the national level, the 
HAHSTA annual report provides specific 
probabilities of retention at each step that 
are specific to Washington, DC and are 
used as our measure of retention under 
the status quo. For this analysis, we pro-
vide three retention scenarios: a “base” 
scenario, which relies on the preliminary 
data provided by the TLC+ pilot evalu-
ation in Washington, DC (Walensky et 
al. 2010; Kessler et al. 2012; Greene et 
al. 2012), as well as a “pessimistic” and a 

parison to the symptoms of opportunistic 
diseases associated with HIV/AIDS. 
	 The next stage of cost estima-
tion consists of determining the number 
of people affected by each level of T&T. 
The initial step of T&T consists of a mass 
screening for HIV/AIDS, which takes the 
form of a cheek swab test, during which 
a short educative module is also imple-
mented. The HIV/AIDS, Hepatitis, STD 
and TB Administration (HAHSTA) 2011 
annual report estimated the number of 
publicly funded tests for HIV/AIDS at 
122,000 (HAHSTA 2012). Given that two 
key idiosyncrasies of T&T are to extend 
screenings from the “at-risk population” 
to the population at large and to test 
more regularly, we assume a 30 percent 
increase in the number of tests, which is 
consistent with the numbers reported by 
Kessler et al. for the TLC+ pilot imple-

Test and Treat in Washington, DC

Costs Paid By

Direct Program Costs

Shared between DOH, care providers,  
private insurance, Medicaid, patients

 

Screening

Analysis of test results

Linkage to care

Retention/Adherence activities

Lifetime ARV

Indirect Program Costs

Negative externality of non-adherence (de-
velopment of resistant breed of the virus)

DC population at large

Negative side effects of ARV

Individuals diagnosed with HIV/AIDSStigma

Psychological costs of disease 

Benefits Accrued By 

Increase in Longevity

Individuals diagnosed with HIV/AIDSIncrease in number of Quality Adjusted 
Life-Year

Reduced Incidence of HIV/AIDS 

DC population at largeAvoided cost of lifetime treatment

Avoided loss in Quality Adjusted Life-Year 

Table 1: Stakeholders Summary for Costs and Benefits
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which is in line with Walensky et al.’s 
medium scenario (2010). 

Benefits
	 As described above, there are 
two major benefits to T&T from a soci-
etal standpoint: increased longevity for 
individuals living with HIV/AIDS and 
reduced incidence of the virus within 
Washington, DC. We estimate the ex-
pected increase in longevity for people 
who are already infected with HIV/AIDS 
as the number of life-years gained attrib-
utable to T&T. To obtain this measure, 
we rely on the rigorous impact evalua-
tion of the TLC+ program taking place 
in Washington, DC. The design of this 
study is a randomized controlled trial, 
which enables causal inference. Using 
these data and a mathematical simulation 
model, Walensky et al. found that T&T 
can increase longevity between 1.1 and 
5.8 years, depending on the effectiveness 
of the ARV selected and the adherence of 
the patient (2010). For the base scenario, 
we employ an estimate of 2.7 life-years 
gained compared to the status quo. We 

”best-case” scenario. While both of these 
are presented in the sensitivity analysis, 
Figure 3 displays the probabilities used in 
the base scenario. 
	H AHSTA reports that for 2012, 
83 percent of 842 people diagnosed with 
HIV/AIDS in DC were linked to care 
within one year of diagnosis. However, 
75 percent of them were ultimately lost 
in care. Out of those retained, 92 percent 
are eligible for ARV treatment, and 145 
(90 percent) will ultimately be viral-sup-
pressed. In the base scenario, we assume 
that widespread screening for HIV/AIDS 
will tend to increase the number of posi-
tive diagnoses by 15 percent to reach 960 
cases. Given that 30 percent of the popu-
lation living with HIV/AIDS in the district 
is unaware of their status, 15 percent is a 
plausible assumption. Secondly, the main 
difference with the status quo is that 100 
percent of people who are retained in care 
are eligible for ARV—in view of the auto-
matic linkage to treatment upon diagno-
sis, which underpins T&T. Ultimately, 
397 people will be virally suppressed. This 
represents a 41 percent performance rate, 

Figure 3: Treatment Cascade of the Test & Treat Strategy (Base Scenario) 



14 •						               	        	 10.4079/pp.v21i0.13345

	 The Treatment Cascade described 
above and described in Figure 3 provides 
an estimate of the number of patients 
who will ultimately become virally sup-
pressed each year. Compared to the 
status quo, 252 additional individuals 
become virally suppressed under this es-
timate. The total non-discounted benefit 
from T&T in terms of increased longevity 
amounts to $130,631,030.
	 The second benefit of this inter-
vention lies in the reduced incidence of 
the virus expected from the use of treat-
ment as prevention. This benefit can 
also be conceptualized as the gain from 
the number of infections averted. There 
are two types of gains associated with a 
reduction in the number of infections: 
treatment costs averted and the value of 
the years that would otherwise have been 
lost due to HIV/AIDS.  The formula below 
sums up this measurement strategy: 
Number of infections averted x (lifetime 
treatment cost + value of QALYs that 
would have been lost).
	 The CDC estimate of $379,668 
serves as our measure of lifetime treat-
ment cost in this counterfactual scenario 
(CDC 2013b). With regards to the number 
of years that would otherwise have been 
lost to the disease, we compare the life 
expectancy at diagnosis under the status 
quo, as described in Walensky et al. with 
the average life expectancy in the US 
(Walensky et al. 2010; CDC 2012a). On 
average, individuals with HIV/AIDS live 
13.34 fewer years than those not infected. 
Adjusting this value for quality of life, the 
estimate is 10.9 QALYs that are gained 
by avoided infection. The overall gain per 
infection averted consequently amounts 
to $2,940,834. This value will be revisited 
using more conservative and generous es-
timates of VSLY in the sensitivity analysis. 
	I n the remaining step, we esti-
mate the number of infections averted per 
year that can be attributed to T&T. This 
computation is difficult due to the scarcity 
of reliable information on the incidence 
of HIV/AIDS in Washington, DC, which 

assume that only patients who are fully 
retained in care and adherent to ARV ful-
ly benefit from this increase in longevity. 
Consequently, our estimate of the longev-
ity benefit is quite conservative because it 
ignores life-years gained by patients who 
partially adhere to the regimen.
	I n the HIV/AIDS literature, and 
in accordance with the CDC guidelines, 
the quality of an added year of life is 
assessed by Quality Adjusted Life Year 
(QALY). This method consists of weigh-
ing the number of years gained accord-
ing to the quality attributed to them by 
individuals. The assumption underlying 
this principle is that people are willing to 
pay less for an additional year of life in 
illness than a year of perfect health. The 
quality index ranges from 0 to 1. We rely 
on the results of a contingent valuation 
survey, which estimated that, on aver-
age, people living with HIV/AIDS value 
one additional life-year at 0.82 (Tengs 
2002). This survey was conducted in the 
early 2000s, and we expect that it is a 
conservative measure given the progress 
of ARV regimens and their effectiveness 
in keeping people living with HIV/AIDS 
healthier with limited side effects. The 
weighted QALY adopted in the base case 
is thus 2.214.
	 We next monetize this value by 
using the Value of Statistical Life-Year 
(VSLY). This measure is somewhat con-
troversial because it attributes a higher 
value to the life of a young person than 
to the life of an older one. Nonethe-
less, it is widely used and the Office of 
Management and Budget (OMB) en-
courages agencies to provide estimates 
of both VSLY and an overall measure 
of the Value of Statistical Life (VSL) in 
cost-benefit analyses (OMB 2003). The 
base case adopts the VSLY proposed by 
Boardman et al. as the best point esti-
mate for policy purposes in the US, which 
amounts to $234,136 per year per person. 
It is based on a VSL of $5 million with a 
discount rate of 3.5 percent and a 40-year 
life expectancy (2011).

Test and Treat in Washington, DC
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ber of years, and we thus opt for a con-
stant rate. Overall, 50 infections averted 
per year represents an undiscounted bene-
fit of $147,041,744. The combined ben-
efits of increased longevity and reduced 
incidence amount to $277,672,774. Given 
the costs and benefits detailed so far, the 
vaccination program produces positive net 
benefits of $148,218,398. Table 2 summa-
rizes these costs and benefits.

Sensitivity analysis
	 The spread of HIV/AIDS is an ex-
tremely dynamic phenomenon, which ren-
ders causal processes at play in prevention 
and treatment interventions non-linear. 
Consequently, any attempt to estimate the 
costs and benefits of such an intervention 
is particularly sensitive to even the small-
est parameter change, which warrants a 
robust sensitivity analysis. We organize 
the sensitivity analysis in two parts. In the 
first part, the base scenario is compared 
to two additional scenarios: a pessimistic 
scenario and a best-case scenario. In the 
second part, we submit each scenario to 
a discounting procedure using both the 3 
percent discount rate recommended by 
OMB and a more conservative discount 
rate of 5 percent. 
	 For the best-case scenario, we 
adopt a generous estimate of individu-
als reached and retained into care. While 
this measure tends to increase benefits 
substantially, it also raises costs, as most 
benefits largely depend on the number of 
individuals reached without possibilities 
of economies of scale. In this scenario, we 
retain the same VSLY as in the base case, 
but we increase the number of life-years 
gained from 2.7 to 5.3. With regards to 
costs, the best-case scenario applies a 
lifetime treatment cost of $390,000 and 
a retention activities cost of $3,000. 
Conversely, in the pessimistic scenario, 
we significantly reduce the retention rates 
at each level of the Treatment Cascade, 
which results in diminished benefits 
and costs. We use a conservative value 
of VSLY at $95,640, which is consistent 

is required to establish a baseline. We use 
the CDC’s approximation of its incidence 
rate of HIV/AIDS, which was computed 
based on the number of annual diagnoses 
for the past decade, as well as an estimate 
of average time-lapse between diagnosis 
and probable infection. Based on this 
estimate, which is likely to be an under-
estimation, Washington, DC has one of 
the highest incidence rates of HIV/AIDS 
in the country, at 155.6 infections per 
100,000 inhabitants (CDC 2012b). Ap-
plying this incidence rate to Washington, 
DC’s population of 632,323, we estimate 
the number of new infections per year to 
be 984 (U.S. Census Bureau 2012). 
	 The number of infections avoided 
depends on the efficacy of T&T in two key 
areas: identifying and treating people who 
are already infected but are unaware of 
their status, and raising awareness among 
the population at risk of infection through 
education and screening. The interac-
tion between the multiple parameters 
that interplay in transmission patterns 
makes it particularly complex to estimate 
the number of infections averted ex ante. 
Consequently, we rely on secondary data 
for our estimation. In the T&T experiment 
carried out in the Bronx, NY, Kessler et al. 
project that the strategy could reduce the 
number of infections by up to 23 percent 
over 20 years in their base case; in their 
best-case scenario, this estimate is up to 
81 percent (2012). In their simulation for 
Washington, DC, Walensky et al. found 
that within five years, the community viral 
load for the district could be curbed by 
48.8 percent in their base scenario and up 
to 65 percent in a more optimistic sce-
nario (2010). While this measure cannot 
be readily translated to infections averted, 
it confirms the high efficacy of the strategy 
as a prevention mechanism. We opt for 
a value of 5 percent annual decrease in 
infections as a plausible estimate for the 
start of the program. The number of infec-
tions would decrease at an increasing rate 
over time as the community viral load be-
gins shrinking, but this would take a num-
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under the pessimistic scenario, benefits do 
not cover the costs of the program and in-
cur a negative net benefit of $30,686,657 
with a cost-benefit ratio of 0.53. Given 
the relatively large number of parameters 
and probabilities included in these com-
putations, a break-even analysis was not 
deemed relevant and is not reported here.  

Discounting 
	I n the main part of the analysis, 
costs and benefits were assumed to be 
largely simultaneous, and thus no dis-
counting was introduced. In this section 
of the sensitivity analysis, both costs 
and benefits are discounted using two 

with the lower bound of values used in 
cost-effectiveness analysis (Mrozek & 
Taylor 2002; Miller 2000). In addition, 
we incorporate a gain in life-years of 1.1, 
which is consistent with Walensky et 
al.’s most conservative estimate (2010). 
Using these assumptions, the cost of 
treatment equals $500,000, and reten-
tion activities amount to $10,000. These 
parameters are summarized in Table 3 
on the following page.
	 As demonstrated in Table 3, T&T 
is cost-efficient under two of the three 
scenarios. In the best-case scenario, the 
cost-benefit ratio reaches 3.45 with a posi-
tive net benefit of $511,063,945. However, 

Table 2: Summary of Costs and Benefits

 Costs

  Cost/unit # of units Total compared to 
status quo 

Screening 150 120,542 $8,806,500 

Positive diagnosis 5,000 960 $625,000 

Linkage to care 1,250 864 $731,000 

Retention/adherence activity 6,000 432 $2,505,500 

Lifetime treatment (r= 0%) 402,168 432 $116,786,376 

Total annual costs $129,454,376

 Benefits

Increased Longevity  

Life-year gained 2.7

QALY 0.82

VSLY $234,136 

* of persons with viral suppression 252

Benefit in Longevity $130,631,030 

Decreased Morbidity  

Lifetime treatment cost per HIV case 379,668

QALY of lost years per infection 0.82

Number of lost years 13.34

VSLY $234,136 

Number of infections averted 50

Benefit in Morbidity $147,041,744 

Total annual benefits  $277,672,774

Net Benefits $148,218,398 

Test and Treat in Washington, DC
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tive 5 percent discount rate, T&T remains 
efficient in the base scenario.

Limitations
	 The limitations in this analysis 
stem from the omission of data that are 
relevant but difficult, if not impossible, 
to quantify and monetize. For instance, 
there is abundant evidence from qualita-
tive health research that individuals being 
tested and diagnosed for HIV/AIDS incur 
significant psychological and social costs, 
which should not be underestimated 
(Ransom et al. 2005; Siegel et al. 1998). 
In particular, individuals living with HIV/
AIDS must bear the cost of stigma and its 
consequences on employment, housing, 
and access to health insurance. Other psy-
chological costs stem from being depen-
dent on medicines and being at the mercy 
of side effects that can have deleterious 
effects on body and self-images, and such 
costs should in principle not be over-
looked (De Wit and Adam 2008; Wilson & 
Hutchinson 2010). Presumably, T&T strat-
egies that render treatment automatic and 
systematize testing can compound these 
effects. On the other hand, this analysis did 
not take into account the possible herding 
effect that could develop over time as fewer 
people become infected with HIV/AIDS.

real discount rates: 3 percent, as recom-
mended by OMB (2003), and a more 
conservative 5 percent rate. While most 
program costs are incurred in the first 
year of the intervention, the cost of ARV 
is spread over the entire duration of the 
treatment. The time between diagnosis 
and expected death under T&T is es-
timated to be 29 years. Consequently, 
we divide the lifetime treatment cost by 
this number of years and discount over 
the entire duration of treatment. As for 
benefits, the overall dollar amount was 
divided over the number of QALYs gained 
under each scenario and discounted over 
the respective period. For instance, in 
the best-case scenario, patients who are 
viral suppressed can expect to live five 
years longer than under the status quo, 
which is valued at $234,136 annually. 
When discounting over five years at a rate 
of 3 percent, the total discounted benefit 
amounts to $527,488, compared to the 
$1,170,680 undiscounted value. 
	 Table 4 presents the results of 
the sensitivity analysis including the two 
discounting procedures. While dis-
counting leads to lower net benefits and 
cost-benefit ratios in the base and best-
case scenarios, it does not fundamentally 
change the results. Even with a conserva-

  Scenarios

Benefits Base Pessimistic Best

VSLY ($) 234,136 95,640 234,136

Life-year gained 2.7 1.1 5.3

Infections averted 50 20 70

Virally suppressed 265 75 505

Linked 90% 85% 95%

Retained 50% 30% 75%

Virally suppressed 92% 90% 95%

Costs

Lifetime treatment 402,168 500,000 390,000

Retention activities 6,000 10,000 3,000

Table 3: Partial Sensitivity Analysis Parameters
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up of this strategy to the district as a 
whole. 
	H owever, several other policy 
goals should be taken into account when 
deciding to change policy guidelines, which 
directly affect the lives of one in 20 DC 
residents and have consequences for the 
entire city. First, any decisions to scale 
up should await the results of the TLC+ 
impact evaluation with rigorous analysis 
of effects and an empirically grounded 
assessment of the scale of these effects, 
as opposed to simple simulation results. 
Second, given that the success of such an 
intervention largely relies on the adherence 
of patients to ARV, particular attention 
should be given to retention activities. This 
implies enhancing the information base on 
the obstacles that individuals living with 
HIV/AIDS face in terms of access to, and 
observance of, their medical prescriptions. 
Qualitative research on stigma and the psy-
chological costs of treatment should also 
be undertaken. 
	 Finally, the feasibility of such an 
intervention depends on the coordina-
tion of efforts within the Washington, DC 
Metropolitan Area under the Ryan White 
Plan. This area includes northern and 
western Virginia, as well as five border 
counties in Maryland. While the inci-
dence and prevalence rates of HIV/AIDS 
are also high in the district’s periphery, 
they are significantly lower than in DC.  
T&T’s efficiency may fare worse in com-

	 A more focused perspective may 
have yielded a somewhat different set of 
findings. For instance, providing a disag-
gregated account of costs and benefits 
by race and gender would have allowed 
us to identify beneficiaries and potential 
spillover effects more clearly. Indeed, it 
is well-established that Black residents in 
DC are most heavily impacted by the dis-
ease, as well as the most at-risk. In 2010, 
they represented 75 percent of those living 
with HIV/AIDS while only making up 46 
percent of the city’s population (HAHSTA 
2012). Moreover, although the incidence 
of HIV/AIDS is greater among men in 
general, prevalence is higher among Black 
women (2.6 percent) compared with 
white men (2.4 percent). Racial disparities 
should be analyzed in future research.

Policy Recommendations
	 This ex ante cost-benefit analy-
sis concludes that under a plausible 
set of circumstances, it is economically 
efficient to implement T&T in Washing-
ton, DC.  Benefits outweigh costs with a 
value of statistical life year that is widely 
endorsed in the literature. Moreover, 
we opted for relatively conservative 
estimates of the number of infections 
averted and the number of individuals 
who live with HIV/AIDS and achieve 
viral suppression. Therefore, taking 
solely into account the efficiency criteria, 
it is reasonable to recommend the scale-

Scenario

Discount 
Rate Base Pessimistic Best

Net Benefits Ratio Net Benefits Ratio Net Benefits Ratio

r = 0% $148,218,398 2.14 ($30,686,657) 0.53 $511,063,945 3.45

r = 3%
$69,376,594 1.73 ($31,646,522) 0.4 $234,456,247 2.59

$73,611,965

r = 5%
$32,321,353 1.42 ($27,176,763) 0.38 $123,860,050 2.05

$34,891,486

Table 4: Partial Results of Sensitivity Analysis: Net Benefits and Cost-Benefit Ratios
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and dynamic T&T intervention. It should, 
however, be considered as a preliminary 
foundation upon which further analyses 
may build.

munities with lower rates. 
	 This analysis alone does not 
provide a sufficient basis for making a 
policy decision to implement a complex 
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