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Abstract           
Introduction  – In recent years the response on the growing HIV epidemic in Indonesia has increased, 

however most interventions are not sufficient to curb the growth. Moreover, the increasing number of 

HIV-patients demands many human and financial resources, when the means are already limited. The 

aim of this study is to provide a cost-effectiveness analysis (CEA) on several condom promotion 

programs for key-affected populations to provide evidence for priority setting in health interventions.  

Methods  – The AEM is a widely used and well-accepted model for projecting HIV transmission in Asia. It 

is designed to reflect HIV/AIDS transmission in countries with a concentrated epidemic and used to 

calculate an incremental cost-effectiveness ratio (ICER) on a 5 year condom promotion program for 

direct and indirect female sex workers (FSW), men who have sex with men (MSM) and injecting drug 

users (IDU) for three different coverage levels (40%, 60% and 80%) in West-Java province. Robustness of 

the ICER is examined in a one-way sensitivity analysis. 

Results  – Projections show that the number of people living with HIV (PLWHA) is going to increase from 

52,266 in 2011 to 109695 in 2023. The intervention is most cost-effective in Direct FSW with an ICER of 

303 USD per HIV infections averted with 40% coverage in 2018 and a budget impact of 3,771,347 USD. 

However, with an 80% coverage twice as many HIV infections can be averted, namely 26,563 HIV 

infections rather than 12,452 for the 40% coverage. This intervention scenario is also highly cost-

effective with an ICER of 458 USD and a budget impact of 12,160,033 USD. Outcomes for Indirect FSW, 

MSM and IDU with 80% coverage are 3001 USD, 932 USD and 18,373 USD per HIV infection averted, 

respectively. Sensitivity analysis on the 80% coverage ICER for Direct FSW shows most sensitive to 

condom use parameters and a small overlap with the ICER of MSM exists.  
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Conclusion  – A condom promotion program is most cost-effective for Direct FSW. Nonetheless, 

additional policy-making criteria, such as organizational and political constraints, should be considered 

in priority setting. The possible impact on health services, when this program will be implemented, 

raises concern about the feasibility and needs to be regarded.  

INTRODUCTION         
Indonesia is faced with one of the fastest growing HIV/AIDS epidemics in South-East Asia. There were 

180,000 people living with HIV/AIDS (PLWHA) in 2006, growing to 380,000 PLWHA and 15,000 deaths 

due to AIDS in 2011. Furthermore, not nearly half of these people are receiving HIV testing and 

counselling and there is only 24% coverage of antiretroviral therapy among people with advance HIV 

infection.(1) Although among the general population the prevalence of HIV is still low, 0.27% in 2010, 

the growing trend raises concerns.(2) Moreover, projections indicated a shift of the epidemic towards 

the general population.(3, 4) Indonesia, with exception of the Papua region, has a concentrated 

epidemic among key affected populations, such as female sex workers (FSW), injecting drug users (IDU) 

and men who have sex with men (MSM). Complicated challenges, such as lack of knowledge, 

stigmatization, perceived lack of benefit of HIV-testing and financial and logistic barriers are hard to 

overcome.(5, 6) Moreover, the increasing number of HIV-patients also demands for more human and 

financial resources, when these are already limited.(6)  

The Indonesian government accelerated their response on prevention of HIV/AIDS. The total 

spending on HIV/AIDS increased 7 fold between 2006 and 2009, from 11 million USD to 73 million USD. 

The National AIDS Commission (NAC) carried out numerous interventions with a priority of working with 

key-affected populations and harm reduction programs were already initiated in 2003.(7, 8) By 

increasing locations of Needle and Syringe Programs (NSP) and Methadone Maintenance Therapy 

Services (MMT), two-third of IDU had been reached by harmed reduction activity and 87% of IDU 
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reported not sharing needles and syringes in the last injection in 2011.(6, 9, 10) Moreover, response is 

also targeted through condom distribution, voluntary counselling and testing and outreach programs.  

Many studies conducting interventions in key-affected populations, such as MSM and FSW, 

conclude that behavioural interventions reduce the risk of HIV transmission.(11) By increasing 

sustainable community-level interventions to increase condom use and decrease risk behaviour, a large 

decrease in HIV transmission has been achieved. Evidence from programs in India, Bangladesh and 

Thailand suggest that community-based education, peer-education and condom promotion programs 

are also cost-effective interventions in key-affected populations.(12-16) In Thailand the 100% condom 

program achieved tremendous results in increasing condom use, from 15% in 1989 to 95% in 1994 for 

FSW, and decreasing HIV transmission. It targeted not only the FSW, but also sex establishment owners 

and local politicians to increase the demand for condoms. Although such a condom promotion program 

does not exist in Indonesia yet, it contains great potential for priority setting. The overall coverage of 

outreach, peer-education and condom promotion programs among most-at-risk groups was only on 

average 37%.(17) However, many HIV prevention strategies are only partially effective and often funded 

without sufficient attention to efficiency and effectiveness. Bolstering major gaps in prevention 

knowledge will maximize the HIV response and assist policy makers in their policy-making process.(18) 

Mathematical analyses is important in framing key decisions in strategic use of interventions.(19) 

Because West-Java has several key-affected populations, it is necessary to provide evidence on several 

scenarios for various most-at-risk groups for priority setting in this region to prevent implementation of 

ineffective and costly interventions.  

Incremental cost-effectiveness ratio’s (ICER) are helpful and a well-accepted criterion for priority 

setting in health interventions.(20) It is essential to evaluate cost and effects as in 2010 only 69 million 

USD was spent on HIV/AIDS control, while 152 million USD was needed to effectively control the 

epidemic.(7, 21) Therefore, this study aims to evaluate the cost, effects and incremental cost-
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effectiveness of a condom promotion program for FSW, IDU and MSM in a five year program from 2014 

till 2018 in West-Java province, exploring different coverage levels (40%, 60% and 80%).  

METHOD 
Study Setting 

West-Java, the most densely populated province in Indonesia with a population of 43 million people, has 

the highest burden of HIV with 60,527 PLWHA in 2013.(2) Numbers of HIV-prevalence in IDUs show a 

great reduction as result of harm reduction programs from 42.8% in 2007 to 25.2% in 2011.(9, 10) 

However, HIV prevalence in other most-at-risk groups are still rising rapidly from 2.8% in 2004 to 11.6% 

in 2011 for FSW and from 1.5% in 2004 to 10.4% in 2011 for MSM. The epidemic is in rapid transition, 

with a shift in the main mode of transmission from injecting drug use to unprotected (commercial) 

sex.(3) 

 

Asian Epidemic Model 

The Asian Epidemic Model (AEM) is used to study the impact on the epidemic of West-Java province 

among key-affected populations and to analyse condom promotion intervention scenarios with a cost-

effectiveness analysis. The AEM is a widely used HIV transmission model, which is used in this study with 

consultation and agreement of the regional and national AIDS commission in West-Java, Indonesia.(22, 

23) These two local specialised institutes also calculated the national HIV/AIDS projections.(3) The AEM 

is designed to reflect primary groups and transmission modes driving HIV transmission in concentrated 

epidemics. Key-affected populations mainly drive transmission of HIV, but are all connected by marriage 

and sexual contact to the general population, and low-risk men and women.(9, 10) Epidemiological and 

behavioural data, such as condom use, number of clients and injecting frequency, are needed to fit the 

model with observed HIV prevalence data. A comprehensive literature search is performed of regional 

data. Behavioural inputs are specified on an annual basis to account for substantial changes over short 



 5 

time frames and risk behaviour is assumed to be constant after 2011. Parameter values are fitted on a 

region specific basis to correspond with observed epidemiological trends in the population, found to be 

fit as shown in Table 1.(24)  

 

Intervention Scenarios 

Current practice is defined as coverage in 2013 of outreach, peer-education and condom promotion in 

the different key-affected populations. Coverage data from current practice for several interventions is 

collected and assumed to be constant after 2013. Values are 24.3% for direct FSW (DFSW), 14.3% for 

Indirect FSW (IFSW), 15% for MSM and 46.5% for IDU. As it is higher than 40% for IDU, the 40% coverage 

scenario is not calculated for this risk group. These coverage values do not give an effect on the baseline 

projection. Intervention costs are corrected for costs for the current situation by drawing the baseline 

cost from the intervention costs to calculate ICERs.  

Costs and effects of three different intervention scenarios for three different coverage levels, 

40%, 60% and 80%, are compared to current practice. Interventions are defined in Table 2 and scaling-

up will be over the years 2014 till 2018, which is in line with the time period of the new five-year HIV 

strategy for West-Java province. Outcomes for the year 2023 are analysed from a governmental 

viewpoint.(25) Incremental cost-effectiveness ratios (ICER) per HIV infection averted are calculated.  

The potential impact of interventions on condom use and STI prevalence on an individual level is 

calculated by evidence from several articles on the impact of condom promotion programs for every 

most-at-risk group separately.(12-16) It is estimated that if the coverage of a program would increase 

from 10% to 80% that condom use would increase from 30% to 85% and STI prevalence would decrease 

from 30% to 6% for FSW. The effectiveness values for IDU and MSM are that if program coverage would 

increase from 10% to 60%, condom use will increase from 10% to 50%. The exact impact of the program 

on condom use and STI prevalence for every coverage level is stated in Table 3. Outcomes from new 
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intervention scenarios are compared with current practice on the resulting HIV prevalence data in 

coming years and cumulative number of HIV infections in 2023.  

 

Costing 

Cost data is collected and put into the model to calculate the cost-effectiveness. All unit costs are 

measured in rupiah and converted to USD using the 2013 exchange rate.(26) The costing data are based 

on national data from the NAC.(27) They calculated unit cost for outreach, peer-education and condom 

distribution specifically for every risk group from a health care perspective, thus not including patients 

cost, such as costs for travel and missed working hours. Basic program costs are calculated for one 

person per year and accounted for 57% of the total unit cost. The remaining 43%, non-basic program 

costs, of the costs were program enabling, social enabling, synergy with development sectors and 

unclassified costs. The total unit cost are presented in Table 2. The total cost for every intervention 

scenario is calculated from 2014 till 2023 to calculate the total budget impact after 10 years for 

implementing a scaling-up program of 5 year.  

 

Sensitivity Analysis 

Robustness of the baseline ICER to parameter variations is examined in a one-way sensitivity analysis. 

Several parameters, epidemiological and behavioural variables as well as transmission probabilities and 

impact of condom promotion, are varied using a  +/- 10% approach.  

RESULTS 
Projection of the HIV/AIDS epidemic in West-Java 

As shown in Figure 1, the model simulations show a decent fit with the observed prevalence of HIV 

among key affected populations. This predicts that in ten years, if no changes in risk behaviour occur, 

the HIV prevalence reaches 0.28% in the total adult population in 2023. According to the model, 52,266 
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people are infected with HIV in 2011, 6,141 new infections occurred in that year and 2,592 infected 

people died of AIDS. In 2023 there will be 109,695 people living with HIV, 14,189 new infections will 

occur and 7,210 infected people will die of AIDS if current practice continues. This implies a two-fold rise 

of currently PLWHA until 2023. Figure 2 shows the HIV prevalence with current practice assumed to be 

constant as from 2011. The IDU prevalence will still be decreasing considerably. However, the 

prevalence for FSW will be increasing steadily, as will the prevalence for the general population. The 

largest increase in prevalence will be seen in MSM, which is 8.4% in 2013 and will reach 11.55% in 2023.  

 

Impact, cost-effectiveness and robustness of condom promotion programs 

Table 3 shows the impact of a condom promotion program on condom use, and STI and HIV prevalence 

separately for every coverage level and risk group. Implementing a condom promotion program has a 

large influence on condom use and STI and HIV prevalence. The highest decrease in HIV prevalence for 

the total population is seen in the 80% coverage scenario for DFSW. Table 4 summarizes all the costs 

and effects of several intervention scenarios and shows that the highest number of HIV infections 

averted is seen in the 80% coverage scenario for DFSW. Figure 2 shows the HIV prevalence for the total 

population over the years for all the scenarios. It shows that the DFSW scenario causes the highest 

impact on the HIV epidemic in West-Java, especially in the first years of implementation.  

The most cost-effective intervention is the 40% coverage scenario for DFSW with an ICER of 302.87 USD 

per HIV infection averted. However, with consideration of other criteria, such as universal health 

coverage, the 80% coverage scenario is more suitable as it is still highly cost-effective, with an ICER of 

457.78 USD per HIV infection averted and prevents twice as much HIV infections. Therefore, this 

scenario is elaborated on more in this study.   

The decrease in HIV prevalence within the 80% coverage scenario is different in the several 

most-at-risk populations with the largest decrease in DFSW from 7.6% to 1.0%. The number of DFSW 
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receiving this intervention needs to be increased from 4,567 in 2013 to 6,773 in 2014, to 16,404 in 2018 

and to 17,757 in 2023. As stated in Table 4, compared to current practice a total of 26,563 HIV cases will 

be averted by 2023 with a budget impact of 12 million USD. The ICER of this strategy will be 457.78 USD 

per HIV infection averted. The second most cost-effective program with a large number of infections 

averted is the MSM intervention strategy with 80% coverage as shown in Table 4.  

An extensive sensitivity analysis is performed on the 80% coverage scenario for DFSW to 

examine the robustness of the baseline ICER to parameter variations. The ratio is most sensitive to 

variations in condom use parameters and ICERs ranged from 290.12 USD to 1,002.77 USD as shown in 

Figure 3. The three highest ICERs show a small overlap with the ICER from the MSM intervention 

strategy. However, the highest ICERs still fall within a factor 2.2 of the baseline ICER.  

DISCUSSION 
Results show that the lowest ICER is for the 40% coverage scenario for DFSW. However, with an 80% 

coverage program more infections are averted. Moreover, according to criteria of universal health 

coverage and equity, the 80% coverage scenario is better as a larger number of person will receive a 

health intervention.(28) Also, this scenario is still highly cost-effective and therefore this scenario is 

recommended for priority setting. The 80% coverage scenario for DFSW is able to reduce the HIV 

prevalence by 21% in the general population (from 0.28% to 0.22%), by 87% in DFSW (from 7.6% to 1%) 

and by 61% in clients (from 1.4% to 0.5%). This depicts how much HIV-related morbidity and mortality 

can be averted. Moreover, 26,563 HIV infections are averted in 2023 when this program is implemented 

in 2014 with a budget impact of 12,160,033 million USD. However, it should be stated that a small 

overlap exists in the ICER of DFSW and MSM programs as calculated in the sensitivity analysis. A 

combination of an intervention targeting both MSM and FSW might have the largest impact on the HIV 

epidemic, because an intervention targeting only DFSW does not have a large impact on the epidemic of 
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MSM. However, the health effects and cost-effectiveness of such scenarios has not been examined in 

this study. 

This analysis suggests that the intervention costs approximately 458 USD per infection averted. 

The World Health Organisation (WHO) states that a very cost-effective intervention is defined by the 

international threshold of one-time per capita gross domestic product (GDP) per disability-adjusted life 

year (DALY) averted.(20) Our condom promotion program will cost approximately 18 USD per DALY 

averted, assuming that one HIV infection averted equals 26 DALYs.(4, 29) Given the Indonesian GDP per 

capita of 3,557 USD, this condom promotion program is considered very cost-effective.(30) Moreover, 

all the condom promotion programs being considered in this study would seem to be cost-effective. 

However, implementing this program with IDUs will not have as much impact on the total HIV epidemic. 

The estimates given in this study show to be sensitive to parameter variations, nonetheless they do not 

exceed the threshold given by the WHO and conclusions can therefore be considered very robust. 

Similar research is done by Wammes et al. and published in 2012.(29) Data for this research 

primarily come from the IBBS 2007, after which major changes occurred in IDU risk behaviour due to 

harm reduction programs. The effects of an IDU program even exceeded the predicted decrease in HIV 

prevalence according to this article. Moreover, a condom promotion program will be more cost-

effective than MMT in West-Java. They estimated that scaling up MMT would cost approximately 269 

USD per DALY averted. Another study performed in West-Java by Tromp et al., examining the cost-

effectiveness of scaling up voluntary counselling and testing (VCT), estimated that scaling-up VCT to 80% 

costs 9.17 USD per DALY saved.(4) Our study is somewhere in the same order of magnitude as studies 

conducted abroad. Fung et al. studied a similar HIV intervention program in India, including outreach, 

peer-education, condom distribution and free STD clinics and estimated that the cost per HIV infection 

averted will be 98 USD, so our study would be an overestimation.(31) However, this study modelled for 

the years 1999 – 2003, which is more than ten years ago, so costs are likely to be higher now. In 
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contrast, a study conducted in the Dominican Republic by Sweat et al. published an ICER of 1,186 USD 

and 457 USD per DALY averted for behavioural interventions including peer-education, community 

mobilization and advocacy with brothel owners.(32) Furthermore, the 100% condom program shows to 

be very effective in Thailand and has caused an increase in the condom use of almost 100%.(16) Our 

model predicts that the condom use is 85.7% for DFSW and 89.7% for IFSW if the 80% coverage scenario 

is implemented. As these results have already been observed in Thailand, it can be assumed that these 

results can be achieved, since the epidemic in Thailand is similar to the one in Indonesia.  

Although scaling up a condom promotion program is very cost-effective and has a large impact 

on the HIV epidemic, it is important to advert to other criteria in priority setting.(33-35) Organizational 

and political constraints also play an important role in the decision making process. West-Java province 

needs to spend a large amount of their HIV/AIDS control budget to this intervention, with a total budget 

impact in 2023 of 12,160,032 USD. Which means more than 250,000 USD in 2014 extra up to 1,6 million 

in 2023 in order to achieve the predicted impact of the intervention. It also needs to be considered what 

the impact on health services are when this program is up scaled to 80% in 2018. It raises concerns 

about the feasibility, as health care workers (HCW) and politicians need to offer support for this 

program and additionally many HCW need to be employed and educated. Furthermore, cultural and 

religious beliefs contribute to major challenges in HIV/AIDS prevention and treatment. Stigma prevents 

most-at-risk groups from pursuing appropriate counselling, testing and treatment, as it involves 

disclosure of risky practices. Integrating the HIV/AIDS response strategies within existing social, cultural 

and religious frameworks is a great challenge, but also necessary to successfully implement HIV 

prevention programs in Indonesia.(36)  

A population not included in our study, which might be a relevant key-affected population in the 

transmission of HIV, is the low-risk MSM. We calculated what the possible impact of a condom 

promotion program is. This program with coverage of 80% is still cost-effective when considering the 
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threshold mentioned before, with ratios of 4,128 USD per HIV infection averted and 166 USD per DALY 

averted. In total 36,166 HIV infections are averted when this program is scaled up to 80%, which is more 

than with the DFSW intervention. However these results are all hypothetically, considering this is a very 

difficult to reach population.(9) Many low-risk MSM are married and it is not known whether they have 

casual sex with other men on a regular basis. Although it might be cost-effective, the total budget 

impact in ten years is 155,791,279 USD, which is probably not feasible. Despite all the impractical and 

financial constraints, different interventions for this population might pose a good opportunity in 

decreasing HIV infections.  

Several limitations need to be addressed. First, it needs to be emphasized that risk behaviour is 

assumed to be constant after 2011. Risk behaviour is likely to change in the upcoming years, which 

affects the HIV epidemic to increase or decrease accordingly. Second, specific data for all the most-at-

risk groups are not always available or of inferior quality. Assumed is that national data is approximately 

the same. Furthermore, the impact of condom promotion programs is not based on Indonesian data. 

This makes for a concern in the strength of evidence used to generate the ICER, because the model is 

less specific for West-Java. Third, it is impossible to take all factors affecting the epidemic into account in 

a modelling study. It is, for example, not known whether other risk groups, such as prisoners, also have a 

great influence on the epidemic. Furthermore, it is very difficult to get a good grasp of key-affected 

populations behaviour, e.g. groups, such as FSW, have a high turnover, and many MSM are hidden. Also, 

we focused on the cost-effectiveness of the DFSW intervention, but it is important to also target MSM, 

because they will become the largest group with the highest HIV prevalence according to our projection.  

Fourth, health effects of antiretroviral treatment (ART) are not included in the calculation. Treatment 

reduces the transmission of HIV and therefore has a large impact on the epidemic.(37) This treatment as 

prevention approach is getting more prominent in HIV/AIDS control and if it were included in our 

analysis it would probably be even more cost-effective. Especially considering that 76% of the patients 
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with advance HIV infection are still in need of ART. The drawback is the large financial burden as a result 

of treatment for patients.(38) 

Conclusion 
In conclusion, the Asian Epidemic Model shows that the epidemic in West-Java will double in size from 

60,527 PLWHA in 2013 to 111,699 PLWHA in 2023 when HIV risk behavior stays constant and no 

interventions are implemented. Analysis suggests that scaling up a condom promotion program from 

24% to 80% for DFSW is the most effective and cost-effective HIV/AIDS intervention, which complies 

with the criteria of universal health coverage. These cost-effectiveness outcomes are conducive for 

policy-makers into further decisions for an evidence-based HIV prevention response. However, in 

addition budgetary and organizational constraints need to be considered before priority setting and 

integrating strategies within existing social, cultural and religious frameworks are challenging, but 

essential for successful implementation. 
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Tables and figures 
 
Table 1 Parameter baseline values and references used in the Asian Epidemic Model for West-Java Province 

Parameter 
Baseline 
Value 

Reference Comments 

AEM fitting parameters 
   

     Epidemic start year 
   

Heterosexual 1989 Fitting 
 

IDU 1997 Fitting 
 

MSM 1991 Fitting 
 

Transmission Probability 
   

Injecting drugs (Pid) 0.0093 Fitting 
 

Male to male (Pm_m) 0.0472 Fitting 
 

Male to female (Pm_f) 0.002 Fitting 
 

Ratio of male-female to female-male transmission  2.5 Fitting 
 

STI cofactor 
   

Female to male (Cstd_m) 20 Fitting 
 

Male to female (Cstd_f) 20 Fitting 
 

Male to male (Cstd_h) 2 Fitting 
 

Circumcision factor (Ccc) 2.55 Fitting 
 

Population sizes West-Java (2011) 
   

Males 15-49 years old 12618600 Population Size Estimations 
 

Females 15-49 years old 12296500 Population Size Estimations 
 

Female Sex Workers (FSW) 0,24% Population Size Estimations 
 

FSW who are Direct FSW 62% Population Size Estimations 
 

Males 15-49 who visited FSW in last year 7,62% Population Size Estimations 
 

Injecting Drug Users (IDU) 0,11% Population Size Estimations 
 

Percentage of males age 15-49 engaging in higher risk 
same-sex behavior 

0,19% Population Size Estimations 
 

Percentage of males age 15-49 engaging in lower risk 
same-sex behavior 

2,22% Population Size Estimations 
 

Male Sex Workers (MSW) 0,02% Population Size Estimations 
 

Transgenders 0,03% Population Size Estimations 
 

Heterosexual behavior and STI's (2011) 
   

Direct FSW 
   

Movement from DFSW to IFSW each year 1% Default 
 

Number of clients per day 1,5 IBBS 2011 
 

Days worked per week 4,7 IBBS 2011 
 

Percent condom use with clients 62% IBBS 2011  Condom use at last sex 
Average duration of selling sex 2,4 BSS 2004 West-Java 

 
STI prevalence (% Gonorrhea and/or Chlamydia 

positive) 
37% IBBS 2011 National data 

Indirect FSW 
   

Number of clients per day 0,6 IBBS 2011 
 

Days worked per week 5,2 IBBS 2011 
 

Percent condom use with clients 61% IBBS 2011  Condom use at last sex 
Average duration of selling sex 2,8 BSS 2004 West-Java 

 
STI prevalence (% Gonorrhea or Chlamydia positive) 22% IBBS 2011 

.=0,6*Higher Frequency STI 
prevalence 

Clients of FSW 
   

Average duration of buying sex (years) 10 Default 
 

Percent of adult males who are circumcised 88% DHS 2007 
 

Male and female casual sex 
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Males engaging in casual sex last year 7,0% Local Expert Opinionb 
 

Females engaging in casual sex last year 2,0% Local Expert Opinionb 
.=1/3*Males engaging in 
casual seks last year 

Percent condom use in casual sex 20% Local Expert Opiniona 
 

Average number of contacts in last year (male) 1 Default 
 

sex with spouses and regular partners 
   

Number of sexual contacts with spouse or regular 
partner (per week) 

1 Default 
 

Percent condom use with spouse or regular partner 1% DHS 2003 
 

STI prevalence in adult population 1% Local Expert Opiniona 
 

Injecting drug use behavior (2011) 
   

Percent of IDUs in high-risk networks 80% Local Expert Opinionb Fitting with model 
IDU mortality (additional mortality per year in %) 1% Default 

 
Percent of IDU sharing needles 18% IBBS 2011 

 
Percent of all injections shared (among those who 

share) 
20% Local Expert Opinionb 

 
Number of injections per day 0,7 Local Expert Opinionb 

 
Average duration of injecting behavior (years) 8 Local Expert Opinionb 

 
Sharing to non-sharing movement per year 20% Local Expert Opinionb 

 
Percent of male IDUs visiting FSW 26% IBBS 2011 

 
Percent condom use with DFSW 33% IBBS 2011 

 
Percent condom use with IFSW 33% IBBS 2011 

 
Percent condom use with spouse or regular partner 21% IBBS 2007 

 
Number of contacts with regular partners (per week) 1 Default 

 
Female Injecting Drug Users 

   
Percent of adult females 15-49 years of age who inject 0.01% Local Expert Opiniona 

 
Percent of IDUs in high-risk networks 80% Same as IDU Fitting with model 
Percent of IDU sharing needles 18% Same as IDU 

 
Percent of all injections shared (among those who 

share) 
20% Same as IDU 

 
Number of injections per day 0,7 Same as IDU 

 
Average duration of injecting behavior (years) 8 Same as IDU 

 
Sharing to non-sharing movement per year 20% Same as IDU 

 
Percent regular partners that are male IDUs 60% Local Expert Opiniona 

 
Percent condom use with spouse or regular partner 21% Local Expert Opiniona 

 
Number of contacts with regular partners (per week) 1 Local Expert Opiniona 

 
Injecting DFSW 

   
Percent of DFSW who inject drugs 0,40% IBBS 2011 

 
Percent of Injecting DFSW in high-risk networks 80% Local Expert Opinionb Fitting with model 
Percent of injecting DFSW sharing needles 18% IBBS 2011 

 
Percent of all injections shared (among those who 

share) 
10% Local Expert Opinionb 

 
Number of injections per day 0,7 Local Expert Opinionb 

 
Average duration of injecting behavior (years) 2,5 Local Expert Opinionb 

 
Percent condom use with clients 62% IBBS 2011  Condom use at last sexc 

Injecting IFSW 
   

Percent of IFSW who inject drugs 0,53% IBBS 2011 
 

Percent of Injecting IFSW in high-risk networks 80% Local Expert Opinionb Fitting with model 
Percent of injecting IFSW sharing needles 18% IBBS 2011 

 
Percent of all injections shared (among those who 

share) 
10% Local Expert Opinionb 

 
Number of injections per day 0,7 Local Expert Opinionb 

 
Average duration of injecting behavior (years) 2,5 Local Expert Opinionb 

 
Percent condom use with clients 61% IBBS 2011c Condom use at last sex 

Male same-sex behavior and STI 
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Men who have sex with men (higher risk) 
   

Percent engaging in anal sex in the last year 60% IBBS 2011 
 

Number of anal sex contacts last week 1 IBBS 2011 
 

Average duration of same-sex behavior (years) 12,5 Local Expert Opiniona 
 

Shift from higher risk MSM to lower risk MSM 10% Default 
 

Percent of MSM with female partners 38% IBBS 2007 
 

Pecent condom use in anal sex with MSM 60% IBBS 2011 Condom use at last seks 
STI prevalence (% Gonorrhea and/or Chlamydia 

positive) 
29% IBBS 2011 

 
Men who have sex with men (lower risk) 

   
Percent engaging in anal sex in the last year 60% IBBS 2011 

 
Number of anal sex contacts last week 0,25 

Assumed to be 1/4 of higher 
risk MSM  

Average duration of same-sex behavior (years) 18,1 Local Expert Opiniona 
 

Percent of MSM with female partners 38% IBBS 2007 
 

Pecent condom use in anal sex with MSM 60% IBBS 2011 
 

STI prevalence (% Gonorrhea and/or Chlamydia 
positive) 

7% 
Assumed to be 1/4 of higher 
risk MSM  

MSM visiting sex workers 
   

Percent of higher risk MSM visiting MSW 20% Local Expert Opiniona 
 

Percent of lower risk MSM visiting MSW 5% Local Expert Opiniona 
 

Ratio of frequency of visiting MSW (group2/group1) 0,36 Default 
 

Perent of higher risk MSM visiting FSW 7% Local Expert Opiniona National data 
Percent of lower risk MSM visiting FSW 7% Local Expert Opiniona National data 
Percent condom use in anal sex with MSW 68% Local Expert Opiniona National data 
Percent condom use with DFSW 62% IBBS 2011d 

 
Percent condom use with IFSW 61% IBBS 2011d 

 
Male sex Workers 

   
Average duration of selling sex 6,3 Local Expert Opiniona 

 
Shift from higher risk MSM to MSW 1% Default 

 
Shift from lower risk MSM to MSW 1% Default 

 
Percent of MSW reporting anal sex with clients in the 

last year 
93% Local Expert Opiniona 

 
Number of anal sec contacts last week (for MSW with 

anal sex) 
1 Local Expert Opiniona 

 
STI prevalence (% Gonorrhea and/or Chlamydia 

positive) 
23% Local Expert Opiniona 

 
Percent MSW vitising FSW in the last year 9% Local Expert Opiniona 

 
Percent MSW with female regular partners in last year 43% Local Expert Opiniona 

 
a Local expert opinion was given by researchers from East West Center and AIDSina 
b Local expert opinion was given by researchers from Hasan Sadikin hospital in Bandung  
c Values were copied from IDU and FSW parameter values 
d Values were copied from DFSW and IFSW parameter values 
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Table 2 Intervention scenarios and total unit cost 

Key-Affected 
Population 

Condom promotion program Unit 
Cost 

Direct and  
Indirect FSW 

Outreach, peer-education and condom distribution. 
Providing: health clinics, STD information, condoms, peer-education training 
and advocacy with local stakeholders, e.g. brothel owners. 

$123.39 

IDU Outreach, peer-education and condom distribution. 
Behavioural strategies including: peer-education, group counselling, and 
distributing condoms. 

$74.43 

MSM Outreach, peer-education and condom distribution. 
Behavioural strategies including: peer-education, group counselling, and 
distributing condoms. 

$74.43 

 

  
Table 3 Impact of three different coverage levels of a condom promotion program for several risk groups 

Intervention Impact 

 40% Coverage 60% Coverage 80% Coverage 
Condom Use in 2018    
Direct FSW    

with Clients (61.8% in 2013) 68.5% 77.1% 85.7% 
with IDUs (33.3% in 2013) 45.1% 60.0% 75.0% 
with MSM (61.8% in 2013) 68.5% 77.1% 85.7% 

Indirect FSW    
with Clients (60.7% in 2013) 72.0% 80.9% 89.7% 
with IDUs (33.3% in 2013) 52.5% 67.5% 82.5% 
with MSM (60.7% in 2013) 72.0% 80.9% 89.7% 

MSM (60.0% in 2013) 64.7% 71.8% 78.9% 
IDU     

with FSW (33.3% in 2013) - 41.3% 53.2% 
with regular partner (21% in 2013) - 30.0% 45.0% 

STI Prevalence in 2018    
Direct FSW (37.0% in 2013) 30.4% 21.9% 13.4% 

Figure 2 - Fitting of the HIV prevalence observed in the population and predicted by the AEM per most-
at-risk group. DFSW: Direct Female Sex Worker, IFSW: Indirect Female Sex Worker, MSM: Men-who-
have-Sex-with-Men, IDU: Injecting Drug User. 
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Indirect FSW (22.2% in 2013) 15.7% 10.6% 5.5% 
Total Population HIV Prevalence in 2023   
(0.17% in 2013 and 0.28% in Baseline Projection in 2023) 
Direct FSW  0.25% 0.23% 0.21% 
Indirect FSW 0.27% 0.27% 0.27% 
MSM 0.27% 0.26% 0.25% 
IDU - 0.28% 0.28% 

 

Table 4 Summary of all the costs and effects of a condom promotion program compared to current practice with three 
coverage levels for several risk groups. 

a
 ICER: Incremental Cost-Effectiveness Ratio. 

Costs and Effects of a Condom Promotion Program 
Intervention Scenario Compared to Current Practice 

 40% Coverage 60% Coverage 80% Coverage 
Number of HIV Infections Averted    
Direct FSW 12452 21543 26563 
Indirect FSW 1546 2313 2813 
MSM 2533 6376 10133 
IDU - 109 263 
Total Cost in 2023    
Direct FSW  $3,771,347.49 $7,965,690.18 $12,160,032.86 
Indirect FSW $3,403,684.01 $5,923,162.14 $8,442,640.27 
MSM $2,672,420.20 $6,059,584.64 $9,446,749.09 
IDU - $3,170,738.39 $4,833,444.20 
ICERa with 3% Discount Rate    
Direct FSW  $302.87 $369.76 $457.78 
Indirect FSW $2,201.52 $2,560.75 $3,001.23 
MSM $1,055.02 $950.37 $932.27 
IDU - $29,073.29 $18,373.91 

 

 

 

 

 

 

 

 

 

 

Figure 2 HIV prevalence of the total population for intervention scenarios for different risk groups. DFSW: Direct Female Sex 
Worker, IFSW: Indirect Female Sex Worker, MSM: Men-who-have-Sex-with-Men, IDU: Injecting Drug User. 
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Figure 3 Results of one-way sensitivity analysis with incremental costs per infection averted 

 

 

 


