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Introduction

Indonesia has a heterogeneous HIV epidemic. 
Papua and West Papua provinces have mixed 
epidemics with adult HIV prevalence of 2.4 
percent and sustained transmission across 
population groups. In Jakarta, generally 
categorized as a province with a high HIV burden, 
incidence is concentrated in high-risk groups. 

Jakarta’s HIV epidemic has a high and increasing 
HIV prevalence among men who have sex with 
men and among waria (transgender individuals), 
with decreasing prevalence among female sex 
workers. Officially, there are an estimated 109,676 
people living with HIV in Jakarta (SIHA, 2018). 
Figure 1 illustrates Jakarta’s HIV care cascade 
in 2018. This brief presents a modeling study for 
Jakarta, analyzing pathways to reduce incidence 
and achieve epidemic control, and summarizing 
overall resource needs.

Jakarta became a UNAIDS Fast-Track City 
in 2015, committing to accelerate its local 
AIDS response with ambitious targets (Box 
1). As part of the Fast-Track approach, Jakarta 
is increasing HIV testing among pregnant 
women as well as among patients with sexually 
transmitted infections (STIs), tuberculosis, and 
hepatitis (UNAIDS, 2016). To reach its targets, 
however, Jakarta needs to significantly increase 
identification of people living with HIV and to 
link them to care.

Reducing HIV Incidence in Jakarta: 
Results from the Local Epidemic 
Assessment for Prevention Model

November 2019

Total people living with HIV

Box 1. Jakarta’s Fast-Track Commitments 

Launched in 2014 by UNAIDS, “Fast-Track 
Cities” is a global partnership between 
municipalities and partners to accelerate 
the local response and achieve HIV-specific 
Sustainable Development Goals by 2030. 
Jakarta’s 2030 Fast-Track targets are 

• 90 percent of people living with HIV 
know their status 

• 90 percent of those who know their 
status, start antiretroviral treatment

• 90 percent of people living with HIV 
who are on treatment have suppressed 
viral loads

• Zero stigma and discrimination (IPAC, 
n.d.)

Figure 1. Jakarta’s HIV Care Cascade, December 2018
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As illustrated in Figure 1, 51 percent of 
people living with HIV in 2018 knew their 
status. Only 19 percent were on antiretroviral 
therapy (ART), higher than the national 
level of 18 percent. Only 7 percent of people 
living with HIV were known to be virally 
suppressed—though given the insufficient 
use of viral load testing, this estimate is 
uncertain. At present, achieving the first 
“90” (identification) is a major challenge 
for Jakarta, as is viral suppression, though 
Jakarta currently implements a test-and-
treat approach for all people living with HIV. 
Jakarta aims to maintain more patients on 
ART with coordination, tracking, viral load 
testing, and minimized loss to follow-up 
(Mutiara, n.d.).  

Given low viral suppression in Jakarta 
(Figure 1) and challenges with case 
identification and initiation on treatment, 
achieving ambitious Fast-Track targets 
will require Jakarta policymakers to 
prioritize reductions in HIV incidence. In 
collaboration with the provincial health 
office of Jakarta (PHO), the U.S. Agency 
for International Development (USAID), 
the HIV Subdirectorate of the Indonesian 
Ministry of Health, and local civil society 
organizations (CSOs), the USAID- and U.S. 
President’s Emergency Plan for AIDS Relief 
(PEPFAR)-funded Health Policy Plus (HP+) 
project conducted an analysis of prevention 
effectiveness under different scenarios of 
intervention scale-up and calculated resource 
needs for each scenario with updated unit 
costs.1  

Key Research Questions 

HP+ adapted and applied to the Jakarta 
context the Local Epidemic Assessment for 
Prevention or LEAP, a mathematical model 
of sexually transmitted HIV incidence. Using 

LEAP results, HP+ answered the following 
research questions: 

1. What is the HIV incidence in Jakarta 
among various risk groups in the 
population, given their known HIV 
prevalence, behaviors and size, and 
intervention coverage? 

2. What is the estimated reduction in 
annual HIV incidence, given different 
scenarios of  scale-up of HIV prevention 
interventions and ART coverage in 
Jakarta? 

3. What is the total cost by scale-up 
scenario, given best estimates of unit 
costs and service efficacy? 

Methodology 

LEAP is implemented in Microsoft Excel 
and is intended to be a flexible, customizable 
platform for the analysis of sexually 
transmitted HIV incidence at a subnational 
level. The model is limited to sexual activity 
in the adult population aged 15–64 years, and 
excludes parenteral or vertical transmission. 
The model projects HIV prevalence and 
incidence for up to five years based on 
baseline epidemiology, estimated prevention 
intervention effectiveness, and intended 
coverage across population groups. 

To estimate and project HIV incidence 
requires understanding intervention efficacy 
and risk behaviors among population groups. 
In its implementation, because locally 
differentiated data on efficacy are typically 
unavailable, LEAP requires characterizing 
the local epidemic by key differences in HIV 
epidemiology, risk behavior, and intervention 
reach. The LEAP approach requires local 
experts’ engagement to obtain nuanced 

1  This activity is part of a broader HP+ portfolio focused on sustainably financing the HIV response in Indonesia. Visit 
the HP+ website to read more about the Costs of Strengthening the HIV Treatment Cascade in Jakarta, Indonesia 
and the Updated Resource Requirements for Sustainable Financing of the HIV Response in Indonesia (http://www.
healthpolicyplus.com/pubsCountry.cfm?get=134).
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Commercial sex worker includes individuals who sell sex also identified elsewhere in the model: female sex 
workers, waria, and men who have sex with men. 
Spouses = spouses or non-paying partners.

Figure 2. Jakarta’s Risk Groups and Sexual Networks

sociobehavioral data across all segments of 
the population at risk of acquiring HIV. To 
facilitate this engagement, the subnational 
area under analysis can be divided by up 
to three zones. In Jakarta, the following 
structural choices were made: 

• Choice of demographic/geographic 
zones. The Jakarta LEAP model was 
disaggregated by socioeconomic grouping. 
Stakeholders emphasized that differences 
in epidemiology, behavior, and access to 
health services were more varied within 
risk groups across socioeconomic strata 
than across administrative districts or 
other physical geographic boundaries. 
That is, behaviors, epidemiology, 
and access varied more between, for 
example, clients of sex workers of lower 
and higher socioeconomic status than 
between clients of sex workers in different 
Jakarta geographic areas. The official 
level of poverty and inequality indicator 
(BPS, 2018) was used as a proxy for 
socioeconomic status to disaggregate 
Jakarta’s population. 

• Definition of risk groups and 
sexual networks. The Jakarta LEAP 
model included men who have sex with 
men, waria, female sex workers, and 
clients as higher-risk groups, and, as 
lower-risk, heterosexual males and 

females. Each high-risk group included 
a group of long-term partners/spouses. 
Based on stakeholder input, the sexual 
network was modeled with minimal 
sexual interaction across the poverty line. 
Figure 2 illustrates the sexual network 
and risk groups.

• Prevention interventions. 
Interventions with coverage in Jakarta 
include ART, HIV testing and counseling, 
targeted condom distribution, and 
prevention outreach. Only ART and HIV 
testing had coverage in all population 
groups. HIV testing was modeled as a 
generalized provider-driven or voluntary 
facility-based intervention, rather than 
by different modes such as mobile, index, 
or hotspot.

Intervention efficacy. The model 
accounts for the efficacy of biomedical 
interventions in reducing transmission 
probability (e.g., ART, condoms) and of 
behavior change interventions in increasing 
condom use and treatment of STIs 
(e.g., general outreach, condom-related 
information and education).  

Data sources. Population group size 
estimates and overall growth rate were from 
official sources (MOH, 2015; BPS, 2016). 
Epidemiological data, including baseline 

MALES

FEMALES

Men who have 
sex with men Waria

Spouses of 
commercial sex 

workers

Clients of 
female 

sex workers
Low-risk males

Spouses of men 
who have sex 

with men

Spouses 
of waria

Female 
sex workers

Spouses of 
clients of 

female sex 
workers

Low-risk 
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Table 1. HIV Prevalence in Jakarta by Population Segment with Poverty Analysis

Figure 3. Jakarta Poverty Level and Population Segments by Gender

88% Low-risk males

<1%

2%  Men who have 
sex with men

9.7%  Clients of 
commercial 
sex workers 

92.4% Low-risk females

0.8%  Female 
 sex workers

0.3% Female spouses 
of men who have 
sex with men

6.5% Spouses of clients 
of commercial sex 
workers 

Waria
Spouses of waria
Spouses of 
commercial sex 
workers 

3.6% Below poverty line

96.4% Above poverty line

HIV and STI prevalence, circumcision 
prevalence, and treatment of STIs, are 
based on the 2015 Integrated Biological and 
Behavioral Surveillance and stakeholder 
input. Select behavioral data, including 
number of sexual partners, sexual activity, 
and consistent condom use, were estimated 
with stakeholder input. Baseline coverage 
data were determined in consultation with 
the HIV Subdirectorate, the PHO, and CSOs. 
Coverage data were adjusted to account for 
reach beyond the geographic boundaries of 
Jakarta. 

HP+ convened a workshop in May 2018 
to identify the socioeconomic differences 
across key populations and other aspects 

of the disaggregation of Jakarta-specific 
zones. Intervention efficacy estimates were 
sourced from Spectrum v5.72. The estimates 
of reduced transmission from a partner on 
ART were based on HPTN 052 results and 
current literature. Intervention unit costs 
were collected by HP+ in a cascade costing 
analysis in Jakarta, collecting primary data 
from the government, CSOs, puskesmas, 
and private clinics (Cantelmo et al., 2019). 
HP+ validated assumptions and targets used 
in the model with the FHI 360 LINKAGES 
project, Yayasan Spiritia, Indonesia AIDS 
Coalition, and other CSOs at a stakeholder 
workshop. Figure 3 and Table 1 illustrate 
different baseline data inputs of demographic, 
epidemiological, and behavioral data.

Population Segment
HIV 

Prevalence
STI

Prevalence
Number of Sexual 
Partners per Year

Men who have sex with men 32% 18% 5

Spouses of men who have sex with men 16% 10.8% 1

Waria 34% ↑ 13.7% ↑ 4.5 —

Spouses of waria 34% ↑ 0.2% ↑ 1 —

Female sex workers 3% ↑ 16.1% ↑ 210.6 ↑

Spouses of commercial sex workers 2.5% ↑ 0.2% ↑ 1 —

Clients of commercial sex workers 2.5% ↑ 2.5% — 4 ↓

Spouses of clients of commercial sex workers 3% ↑ 10.8% — 1 —

Low-risk males 1% — 0.2% — 1 —

Low-risk females 0.3% — 10.8% — 1 —

* Spouses = Spouses or non-paying partners

↓ Indicates that the value is lower for those below the poverty level
↑ Indicates that the value is higher for those below the poverty level

—   No difference in indicator by poverty status

Jakarta
Population

Jakarta
Population

MALE

Jakarta
Population

FEMALE
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Scale-up scenarios. With the PHO’s 
input and the city’s published Fast-Track 
commitments, HP+ modeled the impact of 
three scenarios of intervention coverage on 
incidence: (1) Constant Coverage, assuming 
the same coverage from 2019 through 2023 
for select interventions; ART coverage 
increases to reflect PHO scale-up plans; (2) 
Modified Fast-Track, assuming coverage in 
Jakarta by 2023 will reach 80 percent of the 
2020 government Fast-Track targets; (3) Fast-
Track, assuming coverage will reach 2020 
government Fast-Track targets by 2023. Table 
2 shows intended coverage in each population 
group by scenario. The government aims 
to rapidly increase coverage of HIV testing 
and treatment in the high-risk population 
groups and the lower-risk general population. 

Increases in ART coverage for  men who have 
sex with men and waria are particularly 
dramatic by 2023 under the Modified and 
Fast-Track scenarios. ART coverage among 
lower-risk heterosexuals starts from a higher 
level, and increases moderately. LEAP is 
not designed to assess the programmatic 
feasibility of achieving intervention scale-up, 
except in assessing estimated costs of the 
different scenarios.  

Uncertainty Analysis. HP+ conducted 
probabilistic sensitivity analysis to account 
for uncertainty in epidemiological, behavioral, 
and cost inputs in LEAP. Expected means and 
95 percent confidence intervals were derived 
from 1,000 Monte Carlo simulations using 
RiskAMP (Structured Data LLC, 2005-2019) 
in Microsoft Excel. 

Table 2. Proportion of the Population Group Reached by 2023 for Each Intervention by 
Scenario

0–5%

  
Current 

Year 2019
Constant Coverage 

Year 2023
Modified Fast-Track 

Year 2023
Fast-Track 
Year 2023
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  Risk Groups, Males                 

Men who have sex 
with men 16% 14% 13% 14% 16% 14% 13% 14% 72% 21% 55% 21% 83% 31% 69% 31%

Waria 31% 29% 55% 29% 29% 29% 55% 29% 46% 29% 67% 29% 50% 29% 84% 30%

Low-risk males 64% 0% 0%  69% 0% 1%  70% 0% 7%  71% 0% 9%  

Clients of commercial 
sex workers 13% 0% 20%  13% 0% 20%  20% 0% 34%  28% 0% 42%  

Spouses of commercial 
sex workers 16% 0% 0%  17% 0% 1%  18% 0% 7%  18% 0% 9%  

Spouses of waria 1% 0% 0%  1% 0% 1%  1% 0% 7%  1% 0% 9%  

  Risk Groups, Females                 

Female sex workers 41%  54% 30% 36%  54% 30% 50%  48% 41% 55%  60% 59%

Low-risk females 60%  1%  46%  1%  47%  1%  49%  2%  

Spouses of men who 
have sex with men 1%  1%  1%  2%  1%  14%  1%  17%  

Spouses of clients of 
commercial sex workers 9%  1%   6%  1%  6%  1%  7%  2%  

6–10% 11–20% 21–40% > 40%
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Limitations. This analysis is limited by 
data availability, resulting in reliance of 
expert opinion and validated assumptions 
for some behavioral, epidemiological, and 
coverage estimates. Uncertainty analysis is 
performed on these parameters to ensure 
robust results despite data limitations. 
Finally, though population growth is allowed, 
there is no explicit modeling of in or out 
migration for Jakarta. 

Results 

Baseline HIV Incidence. The model 
estimates that baseline HIV incidence 
in Jakarta in 2019 is 4,573 (95 percent 
CI: 4,391–4,772). With 96 percent of the 
Jakarta population above the poverty line 
(BPS, 2018), the majority of HIV incidence 
is borne by those living above the poverty 
line. Distribution of incidence by population 
group is shown in Figure 4. About one-third 
of total incidence is among high-risk groups, 
including core and bridging populations, 
and two-thirds among general population 
groups. This distribution is comparable to 

Figure 4. HIV Incidence by Population Group, 2019 

Core: Waria

Low-risk: 
Partners of core                     

populations

Core: Men 
who have sex 
with men

Core: Female sex workers

Bridging: 
Clients of                     
commercial 
sex workers Low-risk: 

Partners 
of clients

Low-risk: 
Other (male 
and female)

that found in modes of transmission studies, 
after excluding injecting drug-use-related 
transmission, which was projected to decline 
sharply as an estimated source of incidence 
(Kirby, 2010). Additionally, HP+ finds similar 
estimates of incidence among men who have 
sex with men (34 percent) as in the Indonesia 
Epidemiological Review (MOH, 2015), which 
used the Asian Epidemic Model. LEAP 
results suggest the other major source of 
incidence is spouses and non-paying partners 
of clients of female sex workers and high-
risk groups (i.e., female spouses of men who 
have sex with men, spouses of commercial 
sex workers, spouses of waria, and partners 
of clients), representing 30 percent of the 
total baseline incidence. Incidence among 
these groups is particularly high, in part, 
because of relatively low ART coverage, 
large susceptible population, and limited 
prevention interventions among the partners’ 
groups. These results continue to suggest 
the importance of clients as a bridging group 
in a low-level epidemic as in Jakarta, where 
the HIV status of clients and their lower-risk 
partners is hard to identify, and care and 
support is difficult to target thereafter. 
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Comparison of Scenarios

Figure 5 shows projected total HIV incidence 
between 2019-2023 for each scenario. With 
the Constant Coverage scenario, in which 
coverage of HIV testing, condom programs, 
and outreach for high-risk groups does not 
increase, and ART coverage is increased 
slightly, the reduction in the annual number 
of new infections in 2023 relative to 2019 is 
3 percent (95 percent CI: 2.7–4.2), driven by 
the increase in ART coverage. Because this 
increase occurs mostly in the general lower-
risk population, the population-attributable 
fraction of incidence for the lower-risk 
population also decreases. 

With the Modified Fast-Track scenario, total 
incidence over 2019-2023 would decrease 41 
percent (95 percent CI: 39.5–42.9). Increased 
coverage of prevention and ART under 
this scenario results in greater reduction 
in incidence, particularly among low-risk 
heterosexual females (39 percent), men who 
have sex with men and their partners (56 
percent and 62 percent, respectively), and 
female sex workers (22 percent). Relative 
to the Constant Coverage scenario, the 
Modified Fast-Track scenario would result in 
24 percent (95 percent CI: 23.4–24.9) lower 
incidence compared to Constant Coverage.

Under the Fast-Track scenario, the incidence 
reduction from the first year to the last 
is 56 percent (95 percent CI: 54.9–58.7). 
As in the previous scenario, increased 
coverage of HIV prevention and treatment 
interventions result in significant infections 
averted. With increased ART coverage under 
this scenario, there is a larger reduction in 
incidence in each population group between 
2019-2023. In particular, among men who 
have sex with men and their partners, first 
to last year reduction is 69 percent and 72 
percent respectively, while it is 55 percent 
among female sex workers, and 47 percent 
among low-risk heterosexual females. The 
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Figure 5. Total New Incidence, 
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Fast-Track scenario, relative to the Constant 
Coverage scenario, results in 34 percent 
(95 percent CI: 33.2–35.1) fewer total new 
infections between 2020-2023. 

Cost-Effectiveness

The total cost of the Constant Coverage 
scenario from 2020 through 2023 is US$110 
million (95 percent CI: 109–111). Increasing 
intervention coverage to achieve Fast-Track 
targets, as in scenario 3, would result in total 
costs of US$190 million (95 percent CI: 188–
191).  The reduction in new infections under 
the Fast-Track scenario costs US$16,052 (95 
percent CI: 15,340–17,066) per infection 
averted. The total cost of interventions in 
the Modified Fast-Track scenario is US$169 
million (95 percent CI: 167–170) from 
2020-2023. The cost per infection averted 
under the Modified Fast-Track scenario is 
US$12,380 (95 percent CI: 11,867–13,082). 
Total infections averted and incremental 
cost per infection averted for both scenarios 
relative to the Constant Coverage scenario 
are detailed in Table 3. The incremental 
cost per infection averted compared to the 
Constant Coverage scenario is lower in the 
Fast-Track scenario than the Modified Fast-
Track scenario, though total costs are higher 
because of the increased efforts needed to 
reduce incidence. 

Discussion 

Jakarta’s Fast-Track targets aim for 
rapid increases in coverage of HIV case 
identification and linkage to and maintenance 
on ART for the entire population, including 
higher-risk population groups and the 
lower-risk general population. Using the 
LEAP tool, HP+ estimated the impact of 
these Fast-Track targets on prevention 
success, and calculated total resource needs 
for the scale-up. Scenarios modeled were 
determined in consultation with the PHO, 
without consideration of alternative pathways 
to achieve similar reduction in incidence 
at a lower cost, which should be modeled 
in future work. Alternative pathways could 
include improved targeting of HIV prevention 
and case identification interventions. 

With Ministry of Health plans for 
ART Acceleration (Circular Letter No. 
8122/2019), the government of Indonesia has 
recommitted to achieve its 90-90-90 goals 
by 2027. Yet, with only 18 percent of people 
living with HIV on ART in Indonesia in 
2019, significant investments will be needed. 
Successful prevention efforts in the coming 
period will confer significant health benefits 
through reduced morbidity and mortality, 
and also reduce financial needs in the future. 

Table 3. Infections Averted, Costs, and Incremental Cost-Effectiveness Ratios Compared 
to Constant Coverage Scenario (2020–2023) 

Constant Coverage Modified Fast-Track Fast-Track

Total new HIV infections 17,746 (16,944-18,577) 13,483 (12,736-14,209) 11,717 (11,008-12,392)

No. of new infections averted — 4,263 (4,190-4,380) 6,029 (5,919-6,204)

Combined reduction* — 23.9% (23.4-24.9) 33.8% (33.2-35.1)

Additional costs (US$ million) — $58.4 ($57.7-$58.8) $79.9 ($78.9-$80.4)

Incremental cost per 
infection averted (US$)

— $13,625 ($13,326-$13,801) $13,162 ($12,867-$13,333)

Incremental cost-
effectiveness ratio (US$)

— — $12,047 ($11,762-$12,253)

* Combined reduction is the percent reduction of HIV incidence relative to the Constant Coverage scenario. 
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Based on the results in Table 3 and average 
future costs of ART deriving from current 
standards of care, HP+ estimated that the 
Constant Coverage scenario would result 
in additional costs for ART over 2024-
2027 valued at US$5.3 million (range: 
$5.2–$5.44 million) compared to the 
Fast Track scenario, and US$3.7 million 
(range $3.6–$3.84 million) compared to 
the Modified Fast-Track scenario, if all the 
additional people living with HIV were 
covered. Overall, results from Jakarta’s 
LEAP analysis demonstrate how additional 
investments in prevention and ART scale-up 
today can reduce the future burden of ill-
health and the need for currently costly care 
and support. 

Achieving Fast-Track targets, even the 
modified approach discussed in this brief, 
will significantly reduce the number of new 
HIV cases in Jakarta. Because Jakarta is 
a global Fast-Track City, many external 
stakeholders are closely following the 
city’s policy and programmatic response 
to the HIV epidemic. This LEAP model 
analysis provides evidence of the impact 
on incidence of ambitious targets for 
containing the epidemic. It validates 
assumptions on the underlying mix of HIV 
transmission, which focus on men who 
have sex with men and the large susceptible 
population among the partners of higher-
risk groups. This analysis also helps to 
highlight opportunities to target and tailor 
interventions to more efficiently allocate 
resources in the HIV response.
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