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Executive Summary
Major Conclusions

In terms of the key objective of this evaluation – to assess the cost justification of the voucher scheme in averting or delaying the outbreak of an HIV epidemic in the general population of Nicaragua – the analysis to date supports the following conclusions:

1. the scheme has contributed significantly to the containment of STIs and HIV in the target population;

2. cessation would result in an almost immediate significant increase in the effective (average) rate of STIs within the group and an irreversible rise in HIV cases, followed by a longer term trend towards even greater divergence;

3. the potential for irreversible damage from cessation is much greater for the voucher scheme because of the uniqueness of its mechanism – proactive clinical diagnosis and treatment - and because of the strength of the case suggesting a stronger and more rapidly reversible impact than would be associated with the programs directed at behaviour change.  However, the impact of both types of programs is likely to decay quickly given the high turnover amongst the target population.

4. substantial information gaps limit, but do not eliminate, the scope for separating the impact of the scheme from general trends amongst sex workers towards better risk management, though a general increase in condom usage seem unlikely to be the major explanator.  Better targeting of condoms towards higher risk sexual encounters, greater or more effective self-medication, or more effective use of non-ICAS sponsored STI treatment services are more likely.  The analysis suggests ways of filling data gaps to allow better future attribution to causes.

It is not possible to be quite so definitive about the forward-looking cost effectiveness of the scheme if assessed solely in terms of avoidance by the Nicaraguan government and donors of future HIV/AIDS treatment costs. However, there are strong indications that:

1. it is cost effective even in these narrow terms and more so if financial benefits are extended to include avoidance of AIDS-related lost productivity in the economy;

2. continuation would be a sound investment with a payback period of about 2 years (based on an annual cost of US$100,000 to operate the current scheme in Managua);

3. continuation will secure the option for substantial containment of otherwise very large longer-term costs if a suitable breakthrough in the treatment of HIV/AIDS is not forthcoming over the next 10 years or so. Conversely, cessation would extinguish an option that is otherwise likely to prove extremely valuable.

Inclusion in the analysis of credible estimates of others costs – social trauma, pain and suffering from HIV/AIDS and the social costs of STIs – or any policy requirement to increase average costs incurred in HIV/AIDS treatment to deliver higher quality outcomes, would almost certainly support a strong cost effectiveness conclusion in the absence of a new strategy with greater efficacy. It is in the nature of the voucher scheme that transferring the treatment mechanism from the present high-risk group to the wider population would be very expensive.

Nicaraguan HIV Status

Prima facie, the outbreak of an HIV/AIDS epidemic in the general population of Nicaragua has been avoided to date, with data indicating prevalence of approximately 0.2% of the adult population.  However, prevalence amongst high-risk groups appears to be increasing – estimated to be around 2.0% amongst sex workers and possibly as high as 5.0% amongst men who have sex with men (MSM).  These figures are significantly lower than rates recorded in neighbouring Honduras but, with increasing mobility of sex workers and MSM, the commercial sex industry continues to represent a point of particular vulnerability for Nicaragua. (Section 1.1)

Delay in the development of HIV in Nicaragua is largely explicable in terms of the country’s relative social and economic isolation through the 1980s and into the 1990s.  However, recent developments, including a more open economy, with greater travel within and into the country, combined with a culture supportive of promiscuity and constraining condom usage, indicate a significant increase in risk levels.  The relatively restrained development of a drug culture has limited one of the major risk factors found in other countries, and has heightened focus in Nicaragua on the commercial sex industry as the major conduit for any threatened breakout of HIV/AIDS into the wider community. (Section 1.1)

Program responses

These risks have been recognised since the early 1990s and have resulted in a range of programs designed to contain transmission risks, largely but not solely through a focus on reducing high-risk behaviour amongst sex workers.  The primary instrument underpinning almost all these programs is and has been encouragement of behavioural change: increased condom use and safer sexual practices. Given the long established link between STIs and increased risk of HIV transmission, increased condom use - particularly in high-risk contacts - offers both a direct defense against HIV transmission and indirect benefits through reduced STI infectivity and susceptibility. (Section 2.2)

Data on condom use is limited, but is not suggestive of a very strong trend in recent years.  Resistance to condom use by a proportion of clients appears to be high and sex workers remain willing to satisfy this demand (Section 2.4).

The ICAS Voucher Scheme

This paper reviews the voucher scheme operated by ICAS in Managua since 1996.  Whilst ICAS targets sex workers and MSM and, since 1998, clients, the evaluation of the scheme is based on female sex workers, the largest group within the target population.  The scheme has recently been extended to two other departments within Nicaragua but, given the short time periods involved and some operational differences, the focus of this review is the Managua scheme.  There have been 17 rounds over 8 and a half years: on average, a round every 6 months, but with some variation.  This variation has proved extremely important in informing the analysis and in identifying prospective improvements in operational strategies.  (Section 4.3)

The voucher scheme was introduced specifically to complement the behaviour change programs, differing substantially in its mechanism.  While it supplies condoms, and encourages use, this is more to increase participation than the primary instrument for altering outcomes amongst those who participate.  The program’s focus is on attacking the STI to HIV transmission linkage by lowering average STI prevalence amongst sex workers, clients and MSM. (Section 1.2)

This is achieved through the issue of vouchers to sex workers, clients and MSM, entitling recipients to free-of-charge treatment at a choice of contracted clinics.  ICAS seeks to issue vouchers to all sex workers in Managua, although realistically the coverage cannot be complete, with around 1,150 vouchers issued each round.  Redemption rates by sex workers vary across strata and through time with, on average, 46% of vouchers redeemed per round.  Client utilisation is low (on average 28% per round), though possibly skewed towards those engaging in higher risk sexual activity. (Section 2.3)

The treatment protocol is based on a combination of clinic-based mass treatment with azithromycin, followed by specific treatments based on laboratory and clinical diagnosis. The initial consultation gathers data relevant to analysis of trends – and provides information on high risk behaviours and safer sexual practices. Over the life of the program there has been substantial variation in laboratory testing undertaken and the detail of the data gathered, reflecting trade-offs in the face of resource constraints, as well as progressive learning as to the most important information needs. (Section 1.2)

Despite limitations, the program offers the only credible and consistently gathered source of time series information on trends in STI prevalence for a substantial proportion of the sex worker population in Managua.  Given the sensitivities of this population, the information being gathered, and the reliance on a decision by individuals to redeem a voucher, it would seem most unlikely that the information gathered does not have some biases.  Nonetheless, the broad consistency of the processes used to issue and redeem vouchers suggests that it is likely still to be a very useful pointer to major trends within the group. (Section 2.2)

Basis for consideration of cost effectiveness (Section 4.1)

The premises on which an argument for the cost effectiveness of the voucher scheme might be based include the following:

1. The antibiotic treatment, of known efficacy and applied to significant proportions of the sex worker and MSM populations, should have an immediate impact on the prevalence of most STIs amongst sex workers and MSM.  The impact amongst clients – no less immediate or effective for those treated – will be more modest at the client population level given significantly lower levels of coverage.  

2. There may be additional benefits in relation to the diagnosis of non-STI conditions also linked to HIV transmission, either through treatment or by alerting voucher redeemers to the implications of high-risk behaviours.  Incorporating PAP testing - designed to prompt greater redemption - also provides information of benefit to individuals.

3. A level of STI reinfection is inevitable, implying some ‘rebound’ in prevalence over the period up to commencement of the next round, when STI rates are again measured.

4. However, the rate of reinfection will be moderated by some residual impact of the mass antibiotic treatment, and the fact that the treatment regime includes more than one dose for, on average, 82% of sex workers who redeem a voucher per round.

5. STI prevalence measured at the start of the next round will therefore tend to overestimate effective or average rates of STI in the population over the period between the rounds – with these effective rates being the rates most relevant to HIV transmission risk over time.

6. The cumulative effect of the program might reasonably be to build up to an obvious trend in even the measured rates of STI.

7. With the immediate reduction in sex worker and MSM STI rates, STI prevalence amongst clients might be expected to fall, creating a feedback loop that might further accelerate reductions in STI rates amongst sex workers and MSM, generating a downwards trend in STI prevalence in the sex industry.

8. These reductions will inevitably be limited by the partial coverage of the scheme, partial redemption of vouchers, rates of reinfection after treatment, and high rates of turnover and churn within the population, bringing in new sex workers or returning sex workers who are already infected.  

9. The scheme’s effectiveness is also limited by the extent to which it displaces other treatments used by individuals, even those with lower efficacy, including self-medication, the public hospital system and private and NGO clinics.  Some displacement seems inevitable, but displacement sufficient to offset program benefits seems most unlikely.

10. The operation of the voucher scheme also reinforces the work of programs focussed on encouraging condom usage and modifying high risk behaviours – with any impact further reducing STI/HIV transmission risks relative to the situation without the scheme.

11. The reduction in STI rates has a range of direct benefits for individuals within the target population, and partners, in the form of improved health and possibly reduced medication costs.  These effects are real but have not been a primary driver of the program.

12. The resultant reduction in HIV prevalence amongst sex workers and MSM, and reduced risk of further transmission to clients, partners and the wider community involves the avoidance of a set of HIV/AIDS-related costs running into the future.  These avoided costs imply reduced liabilities for future financial costs to individuals, the Nicaraguan health system and aid agencies; and for some of the social costs associated with HIV/AIDS.

13. These avoided costs are sufficient to justify the up-front costs of the program. 

The last point stands as the main hypothesis that has been tested in this study – where the emphasis has been on testing the proposition that continuation of the program is justifiable.  No attempt has been made to develop a comprehensive estimate of total costs avoided.  Instead, the study has focused on the more limited question of whether direct financial costs, including costs avoided by the Nicaraguan Government and donors, and the loss of productivity, through AIDS-related morbidity and death, are, on their own, sufficient to justify the continuing costs of the program.  If this were true, then it would certainly be the case that the financial plus social costs avoided would more than justify the program costs in cost-benefit terms.

The logic of the voucher scheme appears sound.  Barring quite perverse responses to its presence, it is hard to imagine the scheme not lowering STI prevalence and consequential HIV rates in the community.  Whether these impacts are cost justifiable is an empirical question, depending on the scale of the net impact of the program on STI and HIV rates in relation to program costs and HIV/AIDS treatment costs.

The Policy Dilemma (Section 5)

The voucher scheme’s primary mechanism – clinical treatment and diagnostic tests – necessarily implies a cost per person treated higher than most other HIV prevention programs.  This naturally creates a focus on costs and cost effectiveness.  

However, it is important to recognise that the ultimate objective of the scheme is to prevent the outbreak of an HIV/AIDS epidemic in the general population of Nicaragua and to limit associated costs on a fragile economy.  As a result, the target population (sex workers, MSM and clients) is, in an important sense, an inappropriate numeraire, except when comparing only programs targeted at the sex industry.  In this case, it might be more appropriate to compare the cost of classes of programs rather than individual programs.  The range of programs directed at behavioural change, mainly through condom usage, might reasonably be compared to the range of programs directed at reduced STI/HIV transmission through STI treatment.  Both classes are undoubtedly complementary. The key policy question may be best addressed in terms of the direction in which to move the marginal dollar: from behavioural into clinical programs; from clinical into behavioural programs; or out of programs directed at the sex industry into other programs competing for these resources.

A key challenge for those addressing the question of whether to continue funding the voucher scheme, and if so under what terms, is one of risk management.  Continuing indefinitely with the scheme if it is not cost effective would be unfortunate.  Absolutely definitive demonstration one way or the other, with currently available data, is not possible.  There is a distinctly plausible case suggesting that cessation of funding would not be cost effective – and could entail significant irreversible harm and loss of options for future containment.

It may be that the best solution involves neither ceasing the program, with the attendant risks, nor continuing the program indefinitely with the likelihood that the same information dilemmas will arise year after year.  We have explored whether there is a strategy for short-term continuation of the scheme, coupled with specific modest monitoring and research requirements, to deliver a more definitive resolution in the near future without the risks imposed by immediate cessation.  

Our considered opinion is that continuation of the scheme would probably comfortably cover its costs through reductions in future health funding liabilities alone, and all the more so if loss of earnings and productivity are included, but that the scheme possibly could be made substantially more cost effective by drawing on some of the lessons that have emerged from our analyses.

Broad Approach (Sections 3 & 4)

Given the range of programs in operation, data deficiencies relating to STI and HIV prevalence in the general community and amongst the target population, and the lack of controls (for justifiable clinical and ethical reasons), the economic assessment of the program was not straightforward.  

The voucher scheme has not been well served by available data.  STI prevalence is measured only through a subset of the non-viral STIs for which there is antibiotic treatment.  Even STI prevalence as measured at the start of each round is almost certainly biased upwards in respect of this subset of infections, for reasons noted above.  Superficially, program impacts were weak across the first 8 rounds, although deeper analysis suggests that from the first round the scheme delivered substantial reductions in average STI prevalence and infection risks.  A downwards trend in measured STI prevalence has been apparent since round 9, but remains biased towards overestimation of effective rates.

Time series data on viral as well as non-viral STIs would add substantially to the strength of conclusions regarding the program’s contribution to these trends – because of the scope it would offer for discriminating between antibiotic-specific and wider population trends.  An additional consideration is the accuracy of the laboratory testing in a developing country, although ICAS has attempted to calibrate laboratory tests, through checks on replication and other means.

Making sense of the data, and known program mechanisms, was not realistically possible based on simple accounting for costs and measured impacts.  At the most fundamental level, the rationale for the program lies with its impact on the (time-weighted) average prevalence of STIs – and these are not measured directly by the program or in any other direct way.  Analytical tools were needed to allow inferences to be made in respect of these target impacts.

It proved necessary to blend the available data and what is known about the efficacy of the program (and of alternatives available to the target population) into a modelling system capable of at least simulating some of the broad impacts involved.  Into this framework, we injected a number of risk-based decision tools to help assess whether a robust conclusion could reasonably be drawn as to the cost effectiveness of the program.  We developed conservative assumptions as to program impact (that is, assumptions prone to underestimate rather than overestimate impacts) and relied strongly on the known impacts of the treatment regime.

The dominant source of possible error in the immediate assessments lay with difficulties in attributing the observed and estimated effective downward trends in STI rates amongst sex workers to the impact of the voucher scheme.  Analysis of the timing effects of program rounds provides strong evidence of significant program benefits that could not be readily be explained by non-program mechanisms.  However, additional contributors to the trend could include:

1. better direct risk management by sex workers, for example, through better targeting of condom use to high risk clients or activities;

2. increased effectiveness as well as use of self-medication;

3. greater use or increased effectiveness of non-voucher clinical services;

4. increasingly disproportionate exit from the industry by sex workers with poor risk management and a greater propensity for more frequent STIs.

The first of these should be separable by virtue of the fact that, unlike the antibiotic treatment regime, it should have a strong impact on viral as well as bacterial STIs. The lack of data on trends in viral STIs precluded this approach from immediate use – and favours its incorporation into the management of the program.

Data on other three potential explanators ranged from non-existent in the case of self-medication and STI status of those exiting the industry, to extremely limited and biased in the case of trends in non-voucher clinical services.  To the extent that these trends can be inferred from the available data, the evidence suggests a decline rather than an increase in usage rates – in which case our approach may well be underestimating program impacts.

A reasonably detailed suite of models has been produced to assist in the assessment of program impacts within the information constraints, and to provide pointers to desirable future information gathering.  These models should be readily transferable to assessment of other public health interventions. There are two main models.  One covers the impacts on STI rates amongst the target population, and the other consequential impacts on HIV rates within this population and from this population into the wider community.  Both models track, as appropriate, program and HIV treatment costs. The latter involves a broad characterization of changing costs as HIV progresses to AIDS, and is calibrated around amounts recently spent in Nicaragua. 

STI and HIV transmission probabilities were specified within plausible, but conservative ranges derived from published data. STI transmission probabilities were specified to create reinfection rates consistent with measured start-of-round STI prevalence.  HIV transmission probabilities reflect the likelihood that an individual client will encounter a sex worker who has enhanced infectivity - the result of recent infection and greater than random STI risk.  This, in turn, reflects the high probability that an HIV+ sex worker contracted the virus whilst in the industry and while having another STI.  With high turnover amongst sex workers and low HIV prevalence amongst new entrants, this effect is substantial.  STI and HIV transmission probabilities can be adjusted to reflect different levels of condom use and effectiveness.
It is important to recognise that we have not sought to deliver models that capture the underlying epidemiology precisely.  What we have sought to do is to sensibly characterize the key mechanisms for causing changes in the population.

Major Conclusions – Impact on Sex Worker STI Prevalence (Section 4)

The analyses undertaken to date lead us to conclude the following as robust inferences:

1. at the commencement of the voucher scheme, STI prevalence amongst the sub-population of sex workers ‘found’ by ICAS field workers was at least 30%. STI prevalence is defined as the proportion of voucher redeemers with at least one of three STIs for which some laboratory tests are available – syphilis, trichamonas and gonorrhoea – and therefore underestimates total STI prevalence.

2. The immediate impact of the program was to treat 39% of sex workers with a high efficacy antibiotic. Even allowing for significant displacement of sex workers from other treatment regimes, the voucher scheme dropped effective STI prevalence immediately after treatment. In practice, there would be substantial blurring of the level to which STI prevalence fell immediately after treatment due to the spread of voucher redemption over each round.  However, the implications for average prevalence rates are largely immune to any such effects.

3. Three months after the commencement of round 1, ICAS distributed vouchers for round 2. This relatively short time period, coupled with some residual drug effect and some entry and exit from the industry, limited STI reinfection.  As a result, measured STI prevalence at the start of round 2 was well below the initial rate.

4. Subsequent rounds typically involved intervals of around 5 months but up to 9 months, and this implied a much stronger reinfection effect. The result was somewhat higher average effective STI rates and very substantially higher measured rates by the commencement of the next round. Broadly speaking, the measured STI prevalence at the commencement of rounds 3 to 9 were similar to the initial level – around 30% – though average effective rates remained well below this level, ranging from 19% to 25%.

5. While hard data was thin for empirical examination, we assumed modest feedback from lower average STI prevalence amongst sex workers to a downward trend amongst clients.

However, in modelling STI prevalence amongst clients, we limited this effect and maintained rates well above estimates of STI prevalence in the wider community. With the extension of the program to clients from round 7, we were able to calibrate modelled STI prevalence against measured rates, although adjusted to reflect the low voucher redemption by clients.

6.
High rates of turnover and churn amongst sex workers, and low levels of repeat usage of the scheme, possibly influenced the extent of the decline in average STI prevalence rates.  In rounds 9 and 10, funding shortages prompted targeting of the highest risk sub populations within the sex industry.  This resulted in high coverage of this group.

7.
From round 9, measured STI rates at the commencement of each round began to trend downward (largely driven by declining prevalence of syphilis), and our modelling supports substantially lower (but gradually converging) effective rates between rounds.

8. This would be consistent with increased condom usage, better targeting of condoms to higher risk sexual encounters, increased use or greater effectiveness of non-ICAS sponsored treatments, including self-medication, and the distribution of vouchers to clients since round 7, leading to a progressive reduction in client infection rates.  However, in the absence of evidence of sufficiently strong trends in these factors, the modelling points to the impact of the voucher scheme.  This is reinforced by the strong relationship between the timing between rounds and measured STI prevalence.

The character of the reinfection bounceback process, and its implications for effective STI rates, are shown in the following chart.

Chart 1 Calibrated STI Prevalence: Historical Measured Rates Versus Estimated Average Rates

[image: image1.wmf]0%

5%

10%

15%

20%

25%

30%

0

6

12

18

24

30

36

42

48

54

60

66

72

78

84

90

96

Months since Round 1

STI Index Rate

Effective Rate across Round

Calibrated STI Rate

1&2

3

5

6

7

8

9

10

11

12

13

14

15

16

Round

17

4


Notes: 

1. The blue line shows the fall in measured STI prevalence immediately following treatment, with reinfection resulting in a gradual increase until the beginning of the next round – the peaks on the blue lines are the measured STI rates at the commencement of each round.   The pink line shows the average effective STI rates over the time period between the commencement of rounds – stepping down as lower levels of reinfection reduce ‘bounceback’ in measured STI rates.

2.    No laboratory testing was undertaken in round 4 – the ‘measured rate’ is an estimated rate.

Major Conclusions – Financial Impacts (Section 4)

In examining financial impacts, we focused on forward costs – program costs and costs to the Nicaraguan public health system and donors and loss of productivity in the economy due to morbidity and death – that might be altered as a result of discontinuing or altering the scale of the program.  These avoidable program costs have been compared to the costs of treating the additional cases of HIV/AIDS that are projected to arise as a result of discontinuation of the program – effectively HIV/AIDS treatment costs that we estimate to be avoidable if the program continues – and an expanded measure that includes also reductions in loss of productivity through modelled lost earnings.

This emphasis does not mean that past costs have been ignored – they have been used to ensure that the models are correctly tracking program costs.  However, the policy question relates to future avoidable costs.  The sunk costs of getting the program to this stage, and the sunk benefits associated with the estimated impact on present STI rates are legitimately part of the competitive advantage of this program when being assessed for cost competitiveness.

ICAS estimates an average annual cost of continuing the program in Managua, at current levels of intensity, at around US$100,000.  Clearly, conclusions in relation to the cost effectiveness of the program are highly sensitive to this figure: the trade off between program costs and program efficacy is discussed in Section 4.7. 

To ensure sound economic treatment of costs, and costs avoided, we used a liability approach, in which each new case of HIV is reflected in the need for the economy to ‘provision’ for a forward stream of treatment and ‘lost earnings’ costs.  Notionally, we provision for these expected costs at the time of infection, using an annuity sufficient to cover the costs over time.

The following chart provides an overview of the implied economics of program continuation, viewed as an investment – and with a discount rate introduced in recognition of the opportunity cost of the resources used by the program, and freed by the program.  The discount rate used was 3%.

Chart 2 Overview of Voucher Scheme Economics
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The chart illustrates the gradual flattening of the program cost curve, due to the impact of discounting, coupled with an exponential trend in program benefits, reflecting the escalating nature of the costs avoided due to compounding infection rates and risks.  Our baseline modelling, which we consider to be likely to underestimate program benefits, shows break-even at around 2 years, and rapidly rising net benefits beyond that.

Robustness Considerations (Section 4.7)

Two additional curves are included in the chart to illustrate the way that program benefits could be influenced by two highly plausible variations in key assumptions:

1. 
a modest (one third) increase in annual HIV/AIDS treatment costs (expenditures by the Nicaraguan government or donors) to $US2,000 per HIV+ person; or 

2. 
a rate of compounded spread in the community, from sex worker and client contacts outside the modelled sector, 25% higher than has been assumed (from 2 to 2.5) and well within the range indicated in the literature. 

We believe that, in most cases, parameter assumptions err on the side of underestimating, rather than overestimating, program impacts. The greatest area of uncertainty relates to alternative treatments that would be used by sex workers should the program cease.  Our modelling assumes that half would seek alternative treatments within each six-month period, with a mix of private and NGO clinic and public hospital treatments.  The overall balance of treatments is difficult to judge, and improved data would seem desirable.  

In our analysis, we have assumed that voucher redemption displaces other treatments for the redeemer.  To the extent that this is not entirely correct, that is, a redeemer continues to use of other treatments, including self-medication, our approach will overestimate program impacts.

As discussed earlier, it is possible that some (but not all) of the trend attributed in the analysis to the program could be due to other factors.  These include more effective risk management by sex workers and/or a heightened rate of exit from the industry by sex workers with chronic STI problems.  These possibilities cannot be resolved definitively with the present data and, if significant, would reduce the benefits attributed to the program.  The nature of the problem suggests that it would be best addressed directly – by filling in some of the key information gaps – and possibilities for this are discussed in Section 5.

Another area of uncertainty that might have implications for the conclusions relates to drug resistance.  There is evidence of problems of resistance in the case of gonorrhoea.  There are very early indications of possible resistance for syphilis.  We have tried to err on the side of caution in specifying the effectiveness of the treatment regime, but concerns for growing resistance might warrant a reassessment.  We have also made no allowance for possible social costs associated with widespread, and possibly selective, use of antibiotics in this group – contributing to community resistance across non-STI organisms.  Set in the context of a culture of self-medication with unregulated over-the-counter access to antibiotics, these concerns in relation to a small, very high-risk group are unlikely to dominate the weighing of strategies, but they should be recognised.

Alternative Program Strategies (Section 5)

It is beyond the scope of this paper to evaluate the cost effectiveness of the other HIV/AIDS prevention programs currently operating in Managua amongst the voucher scheme’s target population.  However, the focus of these programs on condom use and behaviour change allowed us to provide some insights into the impact of a change in the scale of their operations on STI prevalence – with and without the continued operation of the voucher scheme.  It also emphasized the important role that these programs could play in improving risk management amongst sex workers – beyond simple rates of condom usage.  While the analysis was constrained by the limitations in data on condom use, it did nevertheless reinforce the potential irreversible harm that could result from the cessation of the voucher scheme in view of its complementary mechanism.

True cost effectiveness of the voucher program needs ultimately to be assessed relative to other program alternatives, and not just programs directed at the sex industry.  It is arguable that the now long history of HIV/AIDS prevention programs within the sex industry has raised awareness levels and knowledge substantially, and this might suggest declining value in new expenditures here relative to the wider community.  However, some caution is needed.  Our analyses suggest a very high rate of churn amongst sex workers and limited exposure to the voucher program and its distinctly different clinical approach.  The constant flow of new entrants to the sex industry, coupled with evidence of a client culture that results in strong pressures not to use condoms, suggests that the residual impact of both the voucher scheme and the behaviour change programs will decay rapidly.  This adds to our assessment of the potential risks in discontinuing the voucher scheme.

Observations on Program Design Lessons (Section 5.2)

Possible lessons for program design can be drawn from the factors that appear to contribute most strongly to the downward trend in STI prevalence:

· shorter and consistent time periods between rounds;

· tightly targeted distribution of vouchers to sub-populations where STI prevalence is highest and HIV transmission risk is greatest, achieving higher levels of coverage, redemption and repeat use.

The downward trend in STI prevalence appears fragile and susceptible to:

· external shocks – for example, a syphilis epidemic or declining efficacy of the treatment regime (including growing drug resistance); importantly though, the program offers a significant infrastructure for dealing with, and recovering ground lost as a result of, some such shocks;

· change in the program’s operations – for example, longer and irregular time intervals between rounds substantially weaken effectiveness;

· progressive reduction in the program’s coverage – as would occur for example, if the sex industry was growing whilst the number of vouchers distributed remained fixed, or redemption rates declined, or relative transmission risks shifted between population sub groups while the voucher scheme remains focussed on sex workers, MSM and clients.  This would lower the program’s ability to help contain the breakout of HIV into the community, though it would not directly lower program benefits based on the sub-population of voucher redeemers.

The fragility of the downwards trend in STI prevalence reinforces the need for research to determine which factors have the greatest potential to contribute to a sustained reduction in measured STI prevalence – and this may favour modifications to the program’s design to allow it to better respond to these challenges. 

The analysis also highlights other important data weaknesses.  The lack of laboratory test-based trend data for viral STIs substantially limits the scope for separating some of the impacts of the program from plausible wider trends in the population.  Such data would afford a level of ‘control’, to the extent that viral STIs are not susceptible to the primary treatment in the program, and could provide support for stronger conclusions as to causes.

While we have been able to make some adjustments in the modelling to compensate in respect of the inferred impacts, such separation could have important strategic implications for both this program and for other programs – and would support more definitive conclusions as to cost effectiveness.  In this context, this research could form an important input into decision making in relation to the institutionalisation of the voucher scheme within the Nicaraguan health system.

Given it operational characteristics - harnessing existing public and private sector health care resources, and requiring and monitoring strict protocols for diagnosis and treatment – the voucher scheme more readily lends itself to institutionalisation than many other public health interventions. 
Recommendations

Our overriding recommendation is that donors continue to fund the voucher scheme whilst making specific allocations for the research and monitoring required to resolve more definitively questions relating to the cost effectiveness of the scheme’s current method of operation.  These information requirements could be a condition of continued funding.  We see this as offering protection against the risks of possibly high (and irreversible) damage as a result of early discontinuation, whilst offering the means of insuring against the (small) risks of indefinite funding of a scheme that may not be cost effective.  This could be implemented at very low incremental cost to the scheme.

It is important to note here that this research would be of value not just in assessing the impact of the voucher scheme but also of the other programs directed at HIV prevention, as well as more generally informing decision making in relation to HIV/AIDS prevention in Nicaragua.   

One of our recommendations on which ICAS program managers have already acted is to increase the frequency of treatment rounds.  A third round is being undertaken in 2004, and this will provide an opportunity to better assess:

· impact of altered inter-round spacing;

· possible trade-off between frequency of rounds and numbers of vouchers issued per round;

· actual patterns of reinfection between rounds.

Additional recommendations in relation to research and monitoring:
1. incorporation into existing data gathering process at the point of redemption additional information covering:

· risk management practices of voucher reddemers, including better targeting of condom use to higher risk contacts;

· information on self-medication patterns and use of private and public clinics;

· time series testing for at least one indicator of viral STI status;

· information on time sex workers have been in the industry and in the current city, as a basis for better modelling of whole of life risks from infection and to provide better insight into the character of industry churn.

2. assessment of the extent to which ‘at risk’ groups have changed or expanded since the baseline study in 1995 and any change in the sex worker population.  

3. consideration be given to a study – probably via a field survey linked to the voucher distribution – of voucher recipients who choose not redeem, and one time redeemers, in order to determine the extent to which the characteristics of these groups differ from repeat users;

· in relation both to STI prevalence and high risk behaviours, and the use of non voucher treatments, as a means of determining the extent to which ‘crowding out’ is occurring and its impact on the voucher scheme’s cost effectiveness;

· such a study should also address the question of the extent to which vouchers ‘leak’ from the target group and the consequential impact on the cost effectiveness of the program.

· the study would usefully be extended to collect information on changes in approaches to risk management across the sex worker population, including better targeting of condom usages to high risk contacts.
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