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Chapter 1 Introduction
Over the last 30 years, HIV has become a major killer of young adults in all continents, and has hollowed out the populations of many countries in Africa. The scale of the current epidemic is a testimony to the failure of early prevention efforts. The world has now woken up to the crisis, and is funding efforts to bring it under control. Between 1996 and 2006, the number of people living with HIV rose by 75 percent. The amount of money available to prevent HIV and care for those infected in middle and low-income countries rose by 3,200 percent.

It is more imperative than ever that these resources be spent in ways that will avoid the greatest number of new infections for the lowest cost. That means spending the money on things that can directly interrupt the spread of HIV. And it means monitoring programmes to check that they are producing the expected results, and adapting them if they are not.

This manual explains how surveillance and programme monitoring data can be used to

· identify where most new infections are taking place

· pick interventions that can prevent those infections

· ensure that interventions are cutting new infections

It will be most useful in countries where most HIV infections in adults occur during behaviours that only a minority of the population engage in. These behaviours include one or more of the following: buying or selling sex, injecting drugs, anal sex between men. In other words, this manual is intended largely for users in Asia and the Pacific, the Americas, Europe and North and North-West Africa, areas that together account for over 95 percent of the world’s population.

It is often said that HIV is a problem of development, not just of health. Where HIV has reached very high levels across the population (countries in Southern and East Africa) this has become true. But in planning the most effective ways of preventing HIV, it is critical to bear in mind that it is first and foremost an infectious disease. This manual concentrates on the handful of ways we can directly interrupt the spread of HIV from an infected to an uninfected person. This is not intended to minimise the importance of the social, cultural and economic reasons that may push people to have unprotected sex or to inject drugs. But it is hoped that this focus will encourage people who work to change the factors that sustain risk to understand more clearly the mechanisms through which their efforts can lead to a reduction in the spread of HIV.

A note on the classification of HIV epidemics

In the late 1990s, the World Health Organisation, UNAIDS and their partners proposed that HIV epidemics be classified into three categories: “Generalised”, “Concentrated” and “Low-level”. The classification did not imply an inevitable progression from one level to the next over time. The purpose was rather to help countries choose HIV surveillance systems that were appropriate to their epidemic type (for more information on this, see:  “Second Generation Surveillance for HIV/AIDS,  http://www.who.int/entity/hiv/topics/surveillance/2ndgen/en/).
In order to help countries to classify their epidemics, numerical proxies were given. An epidemic was considered “generalised” if HIV prevalence among pregnant women rose above one percent, for example. These proxies were a useful starting point for thinking about likely patterns of HIV transmission. But they were never intended as a substitute for a clear understanding of who was most likely to be at risk for exposure to HIV in any given country.
As our understanding of  HIV epidemic dynamics has increased, it has become clear that HIV prevalence in any given population is not necessarily a good indicator of how HIV is spreading, or of what kind of prevention efforts would be most appropriate. An HIV epidemic can be considered “generalised” if, and only if, the virus would continue to spread through the population indefinitely, even if there were no commercial sex, no sex between men and no drug injection. HIV prevalence in pregnant women is not a sufficient indicator of a generalised HIV epidemic – a high proportion of women may have been infected by high risk partners, but as long as they do not go on to spread the virus widely the epidemic will never become “generalised”. No country in Europe, Asia, Latin America or North Africa has been able to sustain a generalised HIV epidemic, and few epidemics in West Africa would be sustained without commercial sex, either, although a handful in several regions have crossed the numerical threshold that would have classified their epidemics as generalised. 
The framework used in this manual does not depend on any epidemic classification. It is intended to refocus attention on the factors which determine where new HIV infections are most likely to occur, and how they can best be prevented.
Chapter 2 How HIV spreads (and how it doesn’t)

If we want to stop the spread of HIV, we need a clear understanding of how it spreads. This chapter will review the most basic facts that determine whether a new HIV infection may occur.
 Chapter 3 will summarise what we know about the relative danger of different types of behaviours and different physiological factors which influence the likelihood that HIV will be passed from one person to another.
The basics of HIV transmission

Over more than a decade, many frameworks have been proposed to elucidate the relationship between socio-economic and biological factors that influence the spread of HIV infection. In recent years the frameworks have also explicitly included prevention and care programme efforts.
 As the epidemic has progressed, it has become evident that most of these analytic frameworks suffer from two limitations. Firstly, they did not succeed in drawing clear links between contextual factors and biological outcomes. Secondly, and more importantly, they treat HIV as the outcome of a set of biological and social circumstances. But because HIV is an infectious disease, the principle factor influencing the spread of infection must be the presence of  the virus itself. In other words, it is the main input, rather than simply an outcome.

This chapter describes a simple framework which we refer to as the “Back to Basics” framework. It does not include all the social and economic context which might influence the basic biological and behavioural elements which determine the spread of HIV. It concentrates firmly on those basic elements themselves. Chapter 4 will discuss how different prevention programmes influence those basic elements.

For a new HIV infection to occur, you need three things:

· One person infected with HIV

· One person not infected with HIV

· A transfer of blood or genital fluids from the infected to the uninfected
HIV is not a very infectious virus, so these three things alone are not usually enough to produce a new HIV infection in the uninfected person. The virus needs to get from the body of the infected person into the body of the uninfected person. There are several factors which allow this to happen more easily. They will be discussed in Chapter 3.
The important thing about this framework is that it forces us to think about where infection is currently concentrated, and in which situations people who are infected with HIV are likely to be exchanging body fluids with those who are not infected. Why is this so important? Because HIV cannot spread where it does not exist. Of course this seems obvious. But in the late 2000s, a remarkable proportion of HIV prevention resources was spent on populations such as school children, college students and pregnant women, even in countries where there is virtually no HIV in these populations but plenty in other groups such as transgender sex workers or drug injectors.

So, the first line of defence against the spread of HIV is to reduce the likelihood that people who are infected with the virus will have sex or inject drugs with people who are not infected. Does this mean that we need to know exactly who is infected and who is not? Not necessarily. HIV surveillance data can tell us where HIV is concentrated, both geographically and behaviourally, while behavioural surveillance data can tell us in which situations infected people are most likely to be interacting with uninfected people. The prevention options at this stage are discussed in Chapter 4.
If we fail in this first line of defence, people who are living with HIV will have sex or inject drugs with uninfected people. Since HIV can only spread if there is an exchange of body fluids (usually blood or genital fluids) between these two people, the second line of defence against the spread of HIV is to reduce the exchange of body fluids between infected and uninfected people. This is most commonly achieved by increasing condom use during sex, and reducing the sharing of needles during drug injection. Remember that strictly speaking from the point of view of HIV transmission, we only need to adopt this second line of defence where the first line of defence has already failed: in other words, in sex or drug injection between people who are of opposite HIV infection status.

If we fail in the second line of defence, and people without HIV do have unprotected sex or share needles with people who are infected, there are a few remaining prevention options. There are a number of other factors which increase the likelihood that HIV will either get out of the body of the infected person or gain access to the body of the uninfected person and become established as a new infection. So the third line of defence against the spread of HIV is to cut down on all of those other factors, which include the absence of lubrication during sex to the presence of a foreskin. They are discussed in detail in the next chapter.

If we fail in the third line of defence, then we have failed to prevent a new HIV infection. The newly infected person shifts from the uninfected population to the infected population. Any time they have unprotected sex or share needles with an uninfected person, they will increase the risk of a new HIV infection occurring. Obviously, the longer an infected person survives and is sexually active or continues injecting drugs, the larger the pool of HIV infected people who may pass the virus on to others. HIV treatment programmes, which aim to increase the length and quality of the lives of people living with the virus, also increase HIV prevalence. This, too, may affect the choices that must be made in planning effective prevention programmes.
The “Back to Basics” framework for understanding how HIV is likely to spread can be shown as a series of sequential questions, as in Figure 1. In planning appropriate HIV prevention programmes, we only need to think of one thing at a time. If there is no contact between HIV infected and uninfected people in a given situation, then we don’t need to worry about whether they will exchange body fluids. If people do interact but never have unprotected sex and never share needles, there will be no exchange of body fluids, so we don’t need to worry about reducing the likelihood that a new infection will become established. 
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Figure 1: The Back to Basics framework for planning HIV prevention programmes

Other forms of HIV transmission

The discussion so far has centred on sex and drug injection – the two behaviours that between them probably account for around 90 percent of all HIV transmission worldwide. But there are other ways of getting infected, too, notably through blood transfusions or other contaminated blood products, when a contaminated needle is reused in a health facility, and when a mother passes HIV to an infant during pregnancy, childbirth and breastfeeding.

These do not require direct sexual or injecting contact between an infected and an uninfected individual (the second step of the framework), but they fit the framework nonetheless, requiring an exchange of body fluids from the infected to the uninfected person. Interventions can try to prevent these types of infections by reducing the likelihood that body fluids will be exchanged (for example by keeping infected blood out of the blood supply and implementing universal precautions in health care settings) or by reducing the likelihood that HIV will be transmitted (for example by providing pregnant women with HIV and their infants with antiretroviral therapy). 
Enabling interventions

The framework shown in Figure 1 takes no account of the social, political, cultural or economic context in which the epidemic is unfolding. Poverty does not appear, because you cannot get HIV simply by being poor. Gender relations do not appear because you cannot get HIV simply because men have more social power than women. Of course, factors such as poverty and gender inequality affect people’s sexual and injecting behaviour. Factors such as politics and religion may affect their HIV prevention options. After all, drug-taking and sex happen in a wider social context, and so does HIV programme planning. The context may well determine whether people can make use of prevention services, and even whether those prevention services will be available. Changes in the context may be needed in order to make it possible to pursue successful efforts to provide effective prevention services. 
These factors are not included in the framework simply because they don’t directly reduce exchange of body fluids between infected and uninfected people, nor do they reduce the likelihood that a new infection will be established if that contact does happen. 
Unless an enabling intervention leads to a change in at least one of these factors, it cannot be said to have contributed to a reduction in the spread of HIV. People planning contextual or enabling interventions should be able to state how (and ideally to what extent) the intervention will eventually affect one of the three basic determinants of the spread of HIV. For example, a micro-credit programme which aims to provide sex workers with alternative sources of income will only have an impact on HIV transmission if it successfully reduces the number of contacts between HIV positive sex workers and HIV negative clients or cuts the number of contacts between HIV negative sex workers and HIV-infected clients. If there are changes at this level, they will be reflected in the answer to the first question in the Back to Basics framework: will an infected person have sex with an uninfected person?
Chapter 3 Not all risks are equal: understanding when HIV transmission occurs

Our understanding of the basic science of HIV transmission continues to increase. Much uncertainty remains about just how infectious HIV is in different circumstances; it is this uncertainty that makes it very difficult indeed to predict the number of new infections that will occur within a given epidemic. However a clear hierarchy of transmission risk is emerging. It is worth discussing this hierarchy before going on to discuss HIV prevention planning, since a clear understanding of relative risks should affect the prevention choices made.
The factors affecting the likelihood of HIV transmission all have a biological component—they make it more or less likely that the virus will make the journey from the body of the infected person, and successfully establish itself in the body of a previously uninfected person. 
Some of these factors are more easily measured than others. We have good information, for example, on the likelihood of a person contracting HIV infection if they receive a transfusion of HIV-infected blood --- it is close to 95%.
 But we have much less reliable information on the relative risks of other modes of transmission. 
We know that some factors – such the amount of HIV virus in circulation in the body of the infected partner – will affect the likelihood of HIV transmission no matter what the route of infection, while others, such as the presence of other sexually transmitted infections, will only affect transmission for certain types of behaviour, depending on the nature and location of the infection.
What follows is a brief outline of the various factors that are most likely to affect HIV transmission. The table on page 25 suggests a classification of these factors (or a combination of factors) into higher and lower risk of HIV transmission.

HIV viral load: the importance of early infection
The more virus enters an uninfected person’s body, the more likely it is that they will become infected with HIV. This probably accounts for a significant amount of the variation in infection by mode of transmission described below. But because viral load varies dramatically with time since HIV infection, it also means that the stage of infection of the infected partner plays a very big role in the likelihood that they will pass HIV on to their sex or injecting partners, or their infants.

How important is viral load in determining HIV transmission? One recent study in rural Uganda showed that no HIV transmission occurred at all among couples where the infected partner had limited amounts of HIV measured in the blood. Among people with high levels of virus in the blood, close to a quarter were likely to infect their partners through sex.

As Figure 2 shows, once HIV gets in to the body it replicates very quickly. The viral load in the blood rises to a peak between five and 20 days after infection.
 Virus in genital fluids does not reach quite such high levels, but shows a similar pattern.
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Figure 2: The amount of HIV in the blood, plotted against time since infection

In a matter of weeks, however, the body starts making antibodies to control the infection, the viral load drops (and people begin to test positive for HIV on common antibody tests). HIV never quite goes away, but by six months after first infection, the amount of virus in the body has dropped back to less than a sixth of its peak levels.
 It can stay at those low levels for many years, beginning to climb again as the virus overcomes the immune system, and the infected person begins to develop symptoms of AIDS.
The only population-based study that has been able to measure transmission of HIV from a newly-infected person to their heterosexual partner showed that close to half of all new HIV infections recorded among the regular partner of an infected person took place within just five months of the first spouse becoming infected.
 One case report found that one highly sexually active man infected three of his 13 female partners in a 26 day period between testing HIV negative and testing HIV positive.
 This gives an attack rate of 23%, far, far higher than the male to female HIV transmission rates of 1 in 200 or less recorded in older studies of transmission in discordant partnerships.
 The very low transmission rates recorded in those studies may have been biased downwards by the design of studies that recruit discordant partners. If someone passes on infection to their partner soon after they themselves become infected, the partnership is less likely to be included in the study, because they will no longer be “discordant” at the time that study recruitment occurs.

It is now apparent that HIV is most likely to be passed on in the first few months after a person becomes infected: in other words, at exactly the time when that person is least likely to know that they are infected. It is also a time when they are healthy and known to be likely to be taking risks (since they themselves were recently infected and must therefore be actively having sex or injecting).
 Despite the rapid expansion of HIV testing services in many countries in recent years, most people still only learn that they have HIV when they start to get sick – often after many years of exposing others to the risk of infection. Given the importance of high viral load in  transmitting HIV, it is clear that most HIV will already have been passed on long before a person learns that they are infected. This is one of the reasons that HIV prevention programmes choose to provide services for sub-populations which are known to have a high likelihood of exposure to HIV, rather than just to individuals known to be infected.
Viral load appears to be an important factor in determining whether infected women will transmit HIV to their infants during pregnancy, at birth or during breastfeeding.
 HIV transmission is most efficient when body fluids containing HIV are injected directly into the bloodstream. It is therefore highly likely that even when viral load in the infected partner is relatively low -- below the threshold at which no sexual transmission has been observed -- HIV can be transmitted during injection with contaminated equipment. However no studies exist to confirm that this is so.
Viral load and the shedding of HIV in genital fluids can rise in response to other infections, in particular sexually transmitted infections.

Antiretroviral treatment and viral load

Antiretroviral treatment, when taken correctly and consistently, can suppress HIV virus in the blood, often to levels below the threshold at which little or no sexual transmission has been observed.
 The effect of ARVs in suppressing viral load in genital fluids (seminal and cervico-vaginal viral load) is less well quantified but may be more limited.
 It is not known how long viral suppression can last. What is known is that it does not work indefinitely for all people. When treatment fails, HIV can replicate rapidly. And if treatment is interrupted, HIV in the body sometimes soars back to levels close to the peaks seen after first infection.
 In addition, resistance to antiretrovirals can develop if people do not follow the prescribed regimes rigorously, if for example they stop taking drugs because they develop side effects or skip doses because they  run out of supplies. Resistant strains of HIV can be passed on to people who have never taken ARVs, meaning that certain drugs will not work for them.

In general if a person with HIV is taking antiretroviral drugs correctly, they will be less likely to transmit HIV than a person with HIV who is not taking antiretrovirals, although the risk of transmission is not reduced to zero.
 However for a person NOT on drugs, the risk may in fact be reduced to zero quite quickly, because without antiretrovirals a person will progress to symptomatic AIDS. As their immune response is destroyed and their viral load rises, they will become too ill to engage in risk, and will then die. The person on drugs will stay alive, healthier and more likely to have opportunities to engage in risk. In other words, successful HIV treatment programmes lead to more HIV-infected people in the population; if these people have unprotected sex or share needles with uninfected people, they can pass on HIV and further increase the size of the epidemic (and the need for yet more treatment), even if their viral load is low. This type of “behavioural disinhibition” has been recorded in a number of industrialised countries. Rising rates of new infection in some communities, particularly among gay men, suggest that rises in risk behaviour can outweigh the effect of suppressed viral load even in communities where antiretroviral therapy is very widely available.
 Similar effects have not yet been seen in generalised epidemics, but there is concern that they will emerge as access to treatment becomes more widespread.

Although antiretrovirals may reduce the risk of an infected individual transmitting HIV, at a population level successful HIV treatment programmes increase (rather than reduce) the need for effective HIV prevention.

Different injecting and sexual practices
HIV is more likely to be transmitted from an infected to an uninfected person in some ways than in others. The most “dangerous” practice, in terms of ensuring that a new infection will result if body fluids are exchanged, is blood transfusion. Of 10 uninfected people who receive transfusions of  HIV-infected blood, at least nine are likely to become infected.

Sharing injecting equipment is next most dangerous. The actual risk of transmission depends on a number of factors including the amount of blood in the shared equipment. Infected people who share equipment while injecting into veins will be more likely to pass on the virus than those who inject into muscles, and certain practices, such as drawing blood back into the syringe while injecting (a practice which some injectors say increases their “high”) will make transmission even more likely. Some practices, such as cleaning syringes with bleach between users, are shown to destroy HIV in the laboratory. However they do not appear to diminish the risk of HIV transmission in “real life” situations, possibly because injectors find it difficult to follow the recommended bleaching protocol.

HIV is rather a fragile virus, and is usually finds it hard to get past the body’s natural mucosal barriers to infection. This means that sexual transmission is far less efficient than transmission through injection. Sexual practices which disturb the mucosal barrier, or which take place when those barriers are already ruptured, are far more likely to result in a new transmission than sexual practices which leave the body’s natural defences undisturbed.
Unlike the vagina, the anus does not produce any natural lubricant during sex. Anal sex is therefore far more likely to lead to small tears and lesions that allow HIV out of the body of the infected partner and/or into the body of the uninfected partner. In a study of heterosexual couples in Europe, women who reported anal sex with an infected partner were five times more likely to acquire HIV than women who only had vaginal sex.
 The possibility of trauma is likely to be greatly reduced by the use of appropriate artificial lubricant, although this effect has not been well measured.

In vaginal sex, the possibility of trauma is increased if lubrication is minimal. This may be the case where sex is forced, where foreplay or stimulation is limited, or where drying agents are used because they are thought to increase male pleasure.

In both anal and vaginal sex, the risk of transmission in any given act of unprotected sex is higher if it is the insertive partner who is infected with HIV and the receptive partner who is uninfected.
 This appears to be because of the greater surface area through which infected body fluids can find a passage into the uninfected body, as well as the greater time, after ejaculation, during which the HIV-carrying fluids are in contact with the internal surfaces of the uninfected person’s body. Incidence studies that track couples over time have shown that a woman exposed to HIV in unprotected sex with her newly-infected husband will become HIV infected about twice as quickly as a man exposed by his newly-infected wife.

In an epidemic of a disease that has infected some seventy million people over nearly three decades, there have been no more than a handful of reported cases of HIV transmission in oral sex.

In the absence of other factors such as other sexually transmitted infections (or STIs, discussed below), the hierarchy of risk in sexual acts (from highest risk of HIV transmission to lowest risk) is:

· Anal sex where insertive partner is HIV infected

· Anal sex where receptive partner is HIV infected

· Vaginal sex where man is HIV infected

· Vaginal sex where woman is HIV infected

· Oral sex
Infection with other sexually transmitted infections

The presence of other sexually transmitted infections in either the HIV-infected or the uninfected person can significantly increase the risk that HIV will be transmitted. There are two main mechanisms for this. One increases the likelihood that the infected person will pass on HIV (in other words, STIs increases infectivity of HIV) and the other makes it easier for a new HIV infection to become established in someone who is not yet infected (in other words, STIs increase susceptibility to HIV). HIV-infected people with STIs that cause ulcers such as syphilis, chancroid and herpes simplex virus type 2 (HSV-2) are especially likely to pass HIV on to their sex partners.
 Non-ulcerative STIs also increase shedding of HIV in men.
  Most STIs increase susceptibility to HIV infection in uninfected people, in part because HIV-susceptible cells are attracted to the ulcer surface in people with genital ulcer disease, and to the endocervix in women with non-ulcerative STIs, as part of the immune response to the STI. If these cells come into contact with HIV a new infection can become established relatively easily. 

Male circumcision
The foreskin contains a high concentration of defensive cells, known as Langerhans’ cells, which are effective receptors for HIV. This means that uncircumcised men are more likely to contract HIV when their penis comes in to contact with infected body fluids than circumcised men. 
 Randomised trials in which some adult men underwent circumcision and others did not suggest that the removal of the foreskin may reduce the risk of acquiring HIV by 50 to 60 percent.

Chapter 4 Preventing HIV: how different programme elements reduce the spread of the virus

This chapter discusses different prevention efforts, and shows how they fit in to the Back to Basics framework. It focuses on those interventions most appropriate in epidemics where HIV is spread mainly through drug injection, commercial sex and anal sex between men. Interventions must have a direct impact on one of the behavioural or biological “basics” of HIV transmission to fit in to this framework. Those that are commonly grouped together in policy terms (for example “harm reduction” interventions for drug injectors) are disaggregated into their component parts (e.g. opioid substitution therapy, which works at the first level of the framework, and needle and syringe programmes, which work at the second level).

Figure 3 illustrates how most of the major interventions that have proven effective in preventing HIV in concentrated epidemics fit in to the framework. Programme components that don’t directly affect HIV transmission but that are necessary to operationalise the framework appear with an asterisk. For example, it is not possible to know which populations are likely to have high levels of infection and high levels of interaction with less infected populations without an active HIV and behavioural surveillance system. Programmes whose efficacy is limited or not supported by strong data appear in brackets.

Figure 3: The Back to Basics framework: Bringing in the programmes
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First line of defence: Limit sexual or injecting contacts between people who are infected with HIV and those who are not infected.

HIV sentinel surveillance together with expanded voluntary and routine HIV testing  should provide a good idea of where infection is concentrated in most countries. The first line of defence against the spread of HIV is to try to reduce sexual or drug-injecting contacts between people who are likely to be infected with HIV and those likely to be uninfected. 

There are two major ways in which prevention programmes can try to reduce the likelihood that HIV infected people take drugs or have sex with HIV uninfected people. The first works with lower prevalence populations to avoid contact with higher prevalence populations, the second does the reverse.

The most common example of the first approach is provided by programmes that discourage men in the general population (low prevalence) from visiting sex workers (higher prevalence). Such programmes have apparently succeeded in Thailand, Cambodia and India’s Tamil Nadu.

Some “life skills” programmes try to discourage young people from starting on drugs or to discourage existing drug users from beginning to inject. These are not well evaluated,
 but if successful they would potentially reduce contacts between young people who are not yet users and drug injectors who are more likely to be HIV-infected.

Programmes promoting abstinence aim to reduce young people’s exposure to HIV. They do not appear in Figure 3 because the evidence suggests that these programmes that promote abstinence exclusively rarely, if ever, lower the risk for STIs, including HIV.
 Except in some very high HIV prevalence countries in East and Southern Africa, programmes promoting abstinence among young people would have virtually no impact on HIV  transmission even if they succeeded, because most young people who do not inject drugs, buy or sell sex  or have anal sex with men will be HIV negative. Reducing sexual activity within this group does not reduce exposure to HIV, since there is virtually no risk of exposure in the first place.

On the other side of the coin is a focus on people who are already infected with HIV, trying to reduce their sexual and injecting contacts with uninfected people. Opioid substitution therapy is a good example. Providing methadone or buprenorphine to people who inject heroin or other opiates reduces injecting as well as needle sharing between injectors.
 It therefore reduces the likelihood that an infected IDU will continue to inject and share needles with an injector who is not infected. Oral opioid substitution therapy should be made available to all opiate injectors, so it should not be necessary to know people’s HIV status before offering services. Unfortunately, similar therapies are not yet available for injectors of other types of drugs, such as amphetamine type substances. Drug detoxification programmes have the same goal, but relapse rates are typically high. 

For those known to be HIV infected, intensive counselling has been shown to reduce sexual (but not injecting) risk with partners who are uninfected or whose status is not known.
 Except where HIV testing is widespread, regular and focused on those most at risk, these programmes are likely to exclude people who are newly-infected and therefore highly infectious. Prevention counselling should be an integral part of any programme that provides antiretroviral drugs to infected people. 

Programmes in the first line of defence are summarised in Table 1. The primary target population for programme implementation is shown in bold.

Table 1: Prevention programmes that aim to reduce contact between higher and lower prevalence populations. 

	Higher prevalence population
	Lower prevalence population
	Programmes
	Strength of evidence for effectiveness

	Sex workers
	Clients
	Discourage men from buying sex
	Medium

	IDU
	Young people
	Discourage initiation of injection
	No data

	IDU (+ve)
	IDU (all)
	Opioid substitution to reduce injection
	Strong

	IDU (+ve)
	Potential partners of IDU (all)
	Promotion of sexual abstinence/ 
partner reduction
	Medium

	MSM (+ve)
	Potential partners of MSM (all)
	Promotion of sexual abstinence/ 
partner reduction
	Medium


Second line of defence: Reduce exchange of body fluids between people who are infected with HIV and those who are not infected.

A great deal of effort has gone in to the second line of defence, most notably in promoting condom use in sex that is perceived to be high risk. These efforts have been very successful in a number of settings, most notably among gay men in industrialised countries and in many areas of Latin America and Asia, and in commercial sex in many regions.

Commercial promotion methods – great branding and packaging and high profile advertising campaigns -- have contributed to this success, as have distribution systems that make sure that condoms are readily available, and affordable, in settings where people go to meet sex partners or have sex. Some gaps remain. Studies and programme evaluations in many countries have found that STI treatment services, which by definition reach many of the highest risk individuals, have done little in the way of condom promotion. Condom promotion to reduce the spread of HIV from drug injectors to their non-injecting sex partners has also been poor.

The other main weapon in the second line of defence is sterile needles and injecting equipment. These were quickly and aggressively promoted in healthcare settings in all continents. For political reasons, their promotion among drug injectors has been far more erratic, despite overwhelming evidence that easy access to sterile injecting equipment is an effective, and cost effective, way of reducing new HIV infections.

Table 2 shows these and other interventions that work at the Second Line of Defence against HIV.

Table 2 Prevention programmes that aim to reduce exchange of body fluids in contact between higher and lower prevalence populations
	Higher prevalence population
	Lower prevalence population
	Programmes
	Strength of evidence for effectiveness

	Sex workers
	Clients
	Condom promotion
	Strong

	MSM
	
	Condom promotion
	Strong

	IDU
	
	Sterile needle promotion
	Strong

	IDU 
	Non-injecting sex partners of IDU
	Condom promotion
	Weak

	Blood donors (+ve)
	Recipients of blood donations
	Deferral and blood screening
	Strong

	Pregnant women (+ve)
	New-born babies
	Delivery by Caesarean section
	Strong

	Mothers (+ve)
	Infants
	Breastmilk substitutes
	Strong

	Patients (+ve)
	Health care workers
	Universal precautions to prevent needle stick injury and other exposures
	Medium


Third line of defence: Reduce likelihood of new infection occurring if body fluids are exchanged between HIV-infected and uninfected people

If efforts to prevent needle sharing or unprotected sex between people infected and uninfected with HIV fail, then we come to the last line of defence against the spread of the virus. The aim is to reduce the probability that a new infection will occur, both by making the infected person less infectious (and therefore less likely to pass on the virus) and the uninfected person less susceptible (and therefore less likely to contract the virus).

The most common of these interventions until recently has been STI screening and treatment programmes. These are especially effective when they are focused on the populations most likely to have high rates of STIs – female, male and transgendered sex workers and their clients.
 Services for men who have sex with men and are at high risk for HIV should include screening and treatment for rectal STIs.

For men who have sex with men, the use of appropriate lubricant in anal sex can reduce rectal and penile trauma and microlesions. Fewer lesions means less opportunity for HIV to pass out of one body and in to another. The effect of lubricant use on reducing HIV transmission has not been quantified, in part because in the industrialised countries where most research on same-sex HIV transmission has taken place, lubricant use is the norm.
 This is not true in many developing countries, where the use of water-based lubricant remains rare.

The use of alcohol or bleach to clean needles between users may also reduce the likelihood that an uninfected drug user will contract HIV if they share injecting equipment with someone who is infected. In laboratory studies, bleaching reduces the amount of viable HIV in contaminated injecting equipment. However field studies suggest that bleaching has a limited impact on HIV incidence among drug injectors, possibly because few drug users consistently follow the bleaching protocols that would be needed for effective sterilisation. as prescribed.

Male circumcision has recently been actively advocated as a way of reducing susceptibility to HIV among men who have sex with infected partners. This measure has been tried in places with very high HIV prevalence in the general population, with considerable success.
 No records exist of circumcision programmes targeted at communities of men who may be at high risk for infection because of same-sex activity.

A more recent development in the third line of defence against HIV infection is the provision of antiretroviral therapy. This stands at the core of programmes to prevent transmission of HIV from mothers to infants, and has proven very effective in that context.
 Antiretrovirals are also provided for prophylaxis after potential exposure to HIV, most commonly in health care settings for example following an accidental needle-stick injury.
 In most other circumstances, antiretrovirals are provided primarily for treatment purposes, rather than as an HIV prevention measure. However because ARVs lower viral load, they also lower the risk that an infected person will pass the virus on to an uninfected person in any given act of unprotected sex or needle sharing. A potentially significant HIV prevention benefit of ARV therapy is access to HIV-infected individuals. ARV therapy programmes should be used as entry points for all the other prevention services discussed in this chapter.

Table 3 summarises HIV prevention programmes which work at the third level of defence against a new HIV infection. 

Table 3: Prevention programmes that aim to reduce the likelihood that a new infection will occur if body fluids are exchanged between discordant partners

	Programme
	Effect
	Strength of evidence

	STI treatment (+ve partner)
	Reduced infectivity
	Strong

	STI treatment (-ve partner)
	Reduced susceptibility
	Medium

	Promotion of needle bleaching for IDU
	Reduced infectivity (?)
	Weak

	Promotion of lubricant in anal sex
	Reduced susceptibility (?)
	No data

	Antiretroviral treatment during pregnancy/at birth
	Reduced infectivity
	Strong

	Antiretroviral treatment (+ve partner)
	Reduced infectivity
	Strong

	Antiretroviral treatment post-exposure (-ve person)
	Reduced susceptibility
	Strong

	Male circumcision (-ve men)
	Reduced susceptibility 
	Strong


Chapter 5 Choosing the right HIV strategy: what you need to know

We will prevent the spread of HIV most effectively if we focus prevention efforts in the areas and on the behaviours which expose the largest number of uninfected people to the virus, and where infectiousness and/or susceptibility are high.

National HIV and behavioural surveillance systems provide information that allow planners to figure out which those situations are. Epidemiological tools ranging from simple spreadsheets to complex mathematical models can help planners to predict the effect of different mixes of prevention strategies. This chapter looks at the simplest of these tools, discussing existing spreadsheets that calculate the source of new infections, and proposing a complementary approach which focuses on exposure to HIV. 
The purpose of these tools is simple. They deliver an “at-a-glance” analysis of where most risk of exposure to HIV is taking place, allowing planners to concentrate resources on those populations. The “Exposure” spreadsheet also gives a very simple indication of the potential effect of different prevention programmes, if programme goals are met.
Exposure and incidence spreadsheets: What is the difference?

Many countries will have come across a tool known as the “Modes of Transmission” spreadsheet (http://www.unaids.org/en/HIV_data/Epidemiology/epi_software2007.asp). This spreadsheet requires users to input the number of people who practice various risk behaviours, together with information about the number of people they share risk behaviours with, and the number of times they practice risk with each of those partners each year. Information about HIV and STI prevalence, condom use and needle sharing is also required. The spreadsheet assigns an average value for the likelihood of HIV transmission in each act of risk, varying it according to the risk itself (e.g. drug injection, anal sex, vaginal sex) and then calculates the expected number of new infections that will occur in the year in different risk behaviours. The spreadsheet is simple to use, and it allows users to see clearly and rapidly where the largest number of new infections are likely to occur. 
Figure 4 shows an example of the use of the Modes of Transmission spreadsheet for a city of around 8 million people. The data are adapted from a real city in a country where a significant number of young men inject drugs, and where an active gay scene is emerging. Commercial sex is fairly common but other forms of casual sex between married people are rare and premarital sex is practiced by about 15% of young people. (The spreadsheet shown here has been modified slightly for ease of reading, eliminating those risks which are not relevant to the local epidemic). 
Figure 4: Example of Modes of Transmission Incidence Spreadsheet. Expected new infections for each risk behaviour are shown in the shaded column
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The spreadsheet shows that most new HIV infections are expected in drug injection and anal sex between men. This is easily understood by policy-makers and members of the general public, and makes a compelling case for investing prevention resources in programmes that focus on reducing risk for drug injectors and men who have anal sex with many partners. 

Tools that focus on exposure rather than on new infections require much of the same data, and perform many of the same calculations. The major difference is that they do not quantify the likelihood that a new infection will occur in any given act of unprotected sex or needle sharing. As discussed in Chapter 3, this is in fact extraordinarily difficult to quantify, because it varies so dramatically with time since infection, and for a host of other reasons too.  For the reasons given on page 8,  “average” transmission rates derived from a handful of studies of discordant partners (the rates that appear in the modes of transmission spreadsheet as defaults, in the absence of more detailed data) do not take into account periods of very high viral load. This means that incidence based models may understate the importance of the risk of HIV transmission in commercial sex and other settings where newly-infected people may expose a large number of people to the virus in the short period in which they are highly infectious. 

The Back to Basics exposure spreadsheet avoids the difficult issue of per-act risk of HIV transmission by only going as far as calculating exposure to HIV: the number of partnerships in which someone who is infected with HIV has unprotected sex or shares needles with someone who is not infected. Obviously not every exposure to HIV will result in a new infection; some are more likely to than others. The exposure spreadsheet breaks exposed partnerships into two categories: those in which a new infection is more likely to result (“high risk”) and those in which a new infection is less likely (“lower risk”), in accordance with the factors discussed in Chapter 3.
HIGH risk of transmission if body fluids are exchanged

· Blood transfusion
· Any exposure where the HIV-infected person is newly infected (<= 6 months)

· Injection with a contaminated needle
· Any anal sex
· Vaginal sex where either partner has an STI
· Mother to infant with no ARV
LOWER risk of transmission if body fluids are exchanged

· Any exposure where the HIV-infected person is adhering to ARV therapy
· Vaginal sex with no STIs
· Oral sex

The “Exposure” approach, which is illustrated in the spreadsheet shown in Figure 5,  calculates the maximum number of partnerships in which HIV could possibly be transmitted. This accounts for another difference between the two spreadsheets. Both use behavioural surveillance data on needle sharing and condom use. The “incidence” spreadsheet uses information derived from questions about condom use at last sex, assuming that protection is spread randomly among all those who practice a given risk behaviour. For example, if 49% of people used condoms the last time they bought sex, the incidence spreadsheet effectively reduces the likelihood of new infections in commercial sex by 49%. The “exposure” spreadsheet counts people as exposed to HIV if they ever have unprotected sex with someone infected over the time period in question. This means that only people who always use condoms or injecting equipment that has not been used by anyone else are considered not to be exposed.
The result of these two major differences is that the incidence spreadsheet tends to show results that emphasise the importance of those modes of HIV transmission in which transmission probabilities per act are high, and number of acts per person are high. The exposure approach eliminates the uncertainties associated with choosing an average per-act transmission probability. It draws attention also to those partnerships where exposure is one-time or occasional. Looking at the incidence calculations in Figure 4, we see that just over 5% of all new infections are expected to occur in commercial sex.  Compare that with Figure 5, which used data from the same population to calculate exposure to HIV. There, 87% of all exposed partnerships, and 68% of all exposed partnerships highly likely to result in a new infection, occur in commercial sex.
Figure 5: Example of Back to Basics Exposure spreadsheet. The maximum number of partnerships in which an infected person will expose an uninfected person to HIV  for each risk behaviour, and those that carried a high risk of transmission are shown in the shaded columns
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What information is needed to use these spreadsheets?

Both the incidence and the exposure spreadsheet require the following information:

· HIV prevalence in a risk population (Source: HIV sentinel surveillance)
· The size of the risk population (Source: National population size estimates)
Both of these pieces of information answer the first question in the “Back to Basics” framework: Who is infected with HIV and who is not infected? In its default set-up, the incidence spreadsheet also requires information on the total size of the population, and the proportion aged 15-49, by sex.
The second question in the “Back to Basics” framework: Will HIV infected people have sex or take drugs with uninfected people? is answered by the following information:

· average number of partnerships within a population (for injecting risk, male-male sex, casual sex) or between populations (sex workers and clients, high risk individuals and low risk regular partners)
(Source: behavioural surveillance)
The third question in the “Back to Basics” framework is: Will body fluids be exchanged in sex or drug use between an infected and uninfected person? 

In the incidence spreadsheet, the figure used is 

· % of people using condoms or non-shared needles at their last act of potential risk. (Source: behavioural surveillance)
In the exposure approach, it is

· % who say they always use condoms or non-shared needles in a given time frame. (Source: behavioural surveillance)
The fourth question: Will HIV be transmitted? is the hardest to answer, and it is also where the two approaches diverge significantly.
The incidence approach requires information on:

· average number of contacts within each of the partnerships, per year
because each contact will increase the risk of a new infection.  This information is rarely available from behavioural surveillance, except in the case of regular sexual partnerships. It also requires
·  “per act” risk of transmission for each type of exposure
That includes figures for vaginal sex where the male is infected, vaginal sex where the female is infected, anal sex and needle sharing. Separate per-act transmission risks are required for people infected with other sexually transmitted infections. The source for this information is a handful of empirical studies and some mathematical modelling; the margin of error around the “default” values is likely to be wide, and periods of peak infectiousness are not taken into account.
The exposure spreadsheet in turn requires information which may not be readily available from routine sources, and may have to be estimated. In particular: 

· % of discordant partnerships where the infected partner is newly infected

· % of partnerships where the infected partner is on ARV treatment

In addition, both the incidence and the exposure approaches require information on 
· STI prevalence, by population group.

These data should come from the STI surveillance system, but STI surveillance tends to be by far the weakest of the elements of the HIV-related surveillance infrastructure. Data on STIs among men who have anal sex is particularly thin on the ground.

Which approach is best?
The incidence and the exposure approaches are by no means mutually exclusive. The “incidence” approach is useful for policy dialogue (in part because “expected infections” and “infections averted” are concepts that are easy to explain and understand). The “exposure” approach is useful for programme planning, because it draws attention to the number of uninfected people who are having unprotected sex or sharing needles with people who have HIV.
The exposure spreadsheet also has a simple tool which planners can use to see how much difference they will make to reducing exposure to HIV if they achieve different programme goals. Users can input the expected level of service use for various key interventions in the populations that are key to the local epidemic (expressed in the same way most programmes express their target outcomes). The spreadsheet automatically calculates the number and proportion of potential exposures averted if the new targets are met, compared with the existing situation. An example, using the baseline shown in Figure 5, is shown in Figure 6. Note that in this city, which had some 275,000 young people engaging in premarital sex, increasing condom use in premarital sex would avoid just four high risk exposures to HIV, while increasing consistent condom use in commercial sex to 60% for sex workers and 40% for clients would wipe out around 70,000 partnerships between infected and uninfected people that carry a high risk of HIV transmission.
Figure 6: Example of the programme effects tool in the Back to Basics Exposure spreadsheet.
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The spreadsheets are described more fully in the annexes. It is important to stress that both are short term planning tools, indicating where policy makers should be focusing their attention right now, and highlighting the changes in behaviour would make most difference to the epidemic over the next year. They can be used at the national as well as the district level, though they are likely to be of greater importance to people planning programmes at the provincial/district level. At the national level, they can be used in conjunction with more complex models (such as the Asian Epidemic Model)  which explore the effect of behaviour changes over a longer time period.

The “Exposure” spreadsheet can easily be modified to include additional transmission risks, as well as additional specific programme goals. For example some countries will want to include prisoners as a separate population, because although the risk may come from male-male sex or from drug injection, prisoners do not interact with other people who engage in those risks. Prison prevention programmes should reduce transmission risks while people are in jail, but they are unlikely to affect exposures for injectors or men who have anal sex outside prison. Male and transgender sex workers and their clients are other possible groups for inclusion. Note that since the exposure framework seeks to guide prevention planning rather than to predict numbers of infections, it is not necessary to make the categories mutually exclusive. A female sex worker who injects drugs can be included in both the sex worker and the drug injector categories – she will need HIV prevention and related services for both. Success in reducing her exposure to HIV through unprotected sex will not necessarily affect her exposure to HIV in drug injection.
Whichever method they choose to use, planners should look at the results of these simple analyses, and think about where programmes are most needed. In the examples above, it is clear that most of the riskiest exchanges between people who are infected and those who are uninfected occur in commercial sex, with drug injection and sex between men providing a great deal of risk too. Because needle sharing spreads HIV much more efficiently than sex, even anal sex or sex between people with STIs, a higher number of the injecting exposures will probably result in a new infection, as the incidence spreadsheet suggests. But the exposure spreadsheet also reminds prevention programmes of the large number of uninfected clients having unprotected sex with HIV-infected sex workers who have other STIs. This is another clear priority for prevention, even if a smaller proportion of these exposures translate into new infections.
Chapter 6 Using surveillance and programme data to make sure your programmes are working
Chapter 5 showed how to use surveillance data to get a better understanding of where new HIV infections are most likely to be occurring in a given epidemic. In other words, it focused on answering the question: What should we be doing?
Once that question has been answered, the most appropriate interventions must be selected from those summarised in Chapter 4: programmes that have been shown to be effective in preventing HIV because they act at at least one of the three points where the spread of the virus can be interrupted. Most of these have been carefully validated in well-designed studies in many different settings.

But the fact that a programme can be successful does not necessarily mean it will be successful. As anyone who works to provide HIV prevention services knows, there are many challenges in implementing programmes effectively, especially when services are being provided for people whose work or risk behaviour is illegal or considered socially dubious. So we need to ask not just what should we be doing, but also: How well are we doing it?
This chapter suggests ways of using surveillance and programme monitoring data to understand whether the programmes now implemented are actually making any difference to the spread of the virus in a specific area. It begins by discussing the importance of a clearly-stated programme logic, which describes how the services are expected to change the risk of HIV transmission at at least one of the “lines of defence” described in Chapter 4. It then lays out a fairly standard question sequence which can be used to guide programme monitoring and management efforts, and suggests which data can be used to answer the questions effectively.

Defining the programme logic

Imagine you want to borrow money from a bank to set up a new business, an internet café. It is not enough just to say “I’m going to make money from a café. Give me a loan” The bank manager is almost certain to ask questions: How much will it cost to set up the café? How much will it cost to run? Who will staff it? Who will use it? How will they know about it? How much will they pay? These are all helping the bank manager to answer the “bottom line” question: Will the internet café make money, so that the borrower can pay back the loan?

In HIV prevention, we need to go through a similar process of defining how we intend to reach the “bottom line”. Only in this case, the bottom line must be a change in at least one of the three levels of the “Back to Basics” prevention framework: discordant contacts, exchange of body fluids or reduction in infectiousness/susceptibility. Every prevention programme ought to be able to state exactly how it is going to get from provision of services to that goal. That means answering the following questions: 
· What is the aim of the programme: which of the “Basics” will it change?

· What services will the programme provide?

· Who will provide the services?

· Who will “receive” the services? How will the providers reach them?

· How will use of the service change the “Basics” of HIV transmission?
Programme logic: an example from Safe, Ulutani
Commercial sex between men and women accounts for a significant proportion of the discordant contacts between HIV infected and uninfected people in the nation of Ulutani. Preventing new infections in clients will also prevent new infections in their non-commercial partners.

The goal of the Safe programme is to reduce the risk of HIV transmission in commercial sex by:

· increasing condom use in commercial sex (reducing the likelihood that body fluids will be exchanged in any discordant contact)

· providing regular screening and treatment for STIs to all female sex workers (reducing STI prevalence, thus reducing the likelihood that HIV will be transmitted  in discordant contacts where body fluids are exchanged)

· providing STI treatment for symptomatic men who may be clients of sex workers (reducing the duration of STI infection, thus reducing the likelihood that HIV will be transmitted  in discordant contacts where body fluids are exchanged)
The logic of each programme element is then further elaborated. For the STI programming element, logic is specified as follows:
Reducing STI prevalence among sex workers

Outreach workers will contact sex workers at their place of work, giving information about STIs, including asymptomatic STIs, and the benefits of screening and treatment. They will give all sex workers referral cards for a Safe-sponsored STI clinic.

All sex workers will present at the clinic at least monthly for screening and treatment by trained staff. Curable STIs will be correctly treated according to national guidelines as necessary, and cured. Sex workers will be given prevention counselling and condoms to avoid reinfection. Condom use will rise, STI prevalence will fall.

Improving STI treatment among clients

Outreach workers will contact men who are likely to be clients of sex workers, both in areas where sex is sold and in areas where men in occupations that support  norms of commercial sex  congregate. In group contacts, outreach workers will give information about the link between HIV and STIs and the importance of correct treatment.

In individual contacts, outreach workers will ask men about recent experiences of unprotected commercial sex, or current symptoms that may indicate a sexually transmitted infection. Men who report recent high risk behaviour or current symptoms will be given referral cards for a Safe-supported STI clinic.

Men referred will present at the clinic for screening by trained staff and will be treated as necessary. Curable STIs will be correctly treated, and cured. Infected men will be told of the dangers of reinfection, and will be given condoms and referral cards for their regular sex partners. Sex partners will also present at the clinic and be treated as necessary. A higher proportion of STIs will be appropriately treated and cured. Duration of STIs will fall among infected clients of sex workers and other men. 

Developing a monitoring framework
Stating the programme logic in this way allows for measurement at every stage for which appropriate data are available. This makes for a clear monitoring plan, and easy identification of unexpected problems with the programme delivery (and sometimes with the programme logic). Many of these can rapidly be rectified to improve programme performance. Other difficulties identified during monitoring analysis may lead to a rethink of programme strategies.

Most of the questions listed here can be answered with routine programme monitoring data, with behavioural surveillance data, or with routine data from other parts of the second generation surveillance system. 

The monitoring plan for a given programme component should always be based around the stated programme logic. However there is a sequence of questioning which will be more or less invariable. 

· Does the programme exist?

· Is it reaching its intended target market, and are the intended beneficiaries using the services?

· Is the programme producing the intended changes in behaviour or risk of HIV transmission?

· If not, why not?

· What can we do to improve programme performance?

· Is it good value for money?

The following example goes through those steps for the STI screening and treatment programme in Gulagula, a major port city in Ulutani. 
The data used are: standardised monthly programme monitoring reports, behavioural surveillance data, and STI surveillance data.

Question 1: Does the programme exist?

Many HIV programme evaluations look first for evidence that HIV prevalence or risk behaviours have changed. Only later do they consider whether the programme being monitored may have contributed to that change. This is back to front.
The first step of any programme monitoring analysis must be to show that the planned services are being delivered. Have the staff been trained? Do the staff who were trained work in the programme, or have they been transferred elsewhere? Have the drugs been imported, or are there unforeseen procurement difficulties? Did the media campaign aimed at high risk men ever run, or was it cancelled after a public protest?
If routine programme monitoring data can’t show that the programme exists and that it is actively providing the planned services, then attention should turn immediately to identifying and overcoming the obstacles to service delivery. There is no point proceeding any further to look for outcomes of a programme that does not exist.

Table 4: Routine programme monitoring data from NGOs providing STI-related outreach and services in Gulagula, Jan 2005 – May 2006
(Source: Safe programme monitoring data)
	
	Sex workers
	High risk men

	
	2005
	Jan-May 2006
	2005
	Jan – May 2006

	Average outreach workers working per month
	15
	17
	23
	19

	Target population contacts, total
	5217
	4118
	15,990
	15,220

	Average contacts per outreach worker per month
	29
	48
	58
	160

	Average monthly referrals to STI services
	163
	98
	187
	696

	Average monthly referrals presenting for screening
	151
	78
	173
	106

	Average number of STIs treated monthly
	139
	135
	150
	62

	Average number of partner referral counselling sessions 
	n/a
	n/a
	0
	0


n/a: not applicable

Table 4 shows routine monitoring data aggregated from 4 NGOs providing STI related outreach and clinical services in the Gulagula area. If reported data are correct, outreach workers have been trained, and are active in the field, though their monthly workload (at fewer than two outreach contacts a day) does not appear too strenuous. People are, however, being referred for STI services, and are showing up. STIs are being treated. Partner referral is not taking place, despite the fact that it is part of the stated strategy for male clients of STI clinics. NGOs reported most of their clients were transient men, whose regular partners were in a different city, so they felt partner referral was a waste of time and resources.

Question 2: Is the programme reaching its target market?

The fact that a programme is generating outputs does not necessarily mean that the outputs are reaching those for whom they were intended. In the case of HIV prevention this is important because as we know from the Back to Basics framework, services will only make a difference if they reach individuals or groups who are likely to have sex or inject drugs with someone who has a different HIV infection status from their own. 

In the Gulagula example, the programme logic states that men who are at high risk for STIs, either because they report recent unprotected commercial sex or because they report an STI symptom, should be given a referral card for the STI clinic, which is run by a separate NGO. Outreach workers report monthly how many people they have referred for STI services. The clinic, in turn, reports the number of men who present for services with referral cards, and the number who, after screening, are given treatment and partner referral.
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Figure 7: Programme monitoring data showing outreach workers’ referrals of men to STI clinics, and clinic records for men attending, treated and counselled
(Source: Safe programme NGOs, Gulagula)
These data are shown in Figure 7. The data suggest that pressure to increase referrals after December 2005 led outreach workers to abandon the referral criteria required by the programme logic. Numbers coming for screening rose, but the proportion needing treatment dropped sharply. In other words, the growth in numbers presenting at the clinic represented an increase in the “worried well” seeking subsidised health checks. This increased costs to the programme, while the absolute number of STIs treated fell.

These programme monitoring data can be cross-checked, somewhat crudely, by looking at behavioural surveillance survey (BSS) data. Participants in BSS are asked if they have had contact with an HIV prevention outreach worker in the last three months, and if so, whether they have been referred for STI services. The most recent round of BSS in Gulagula was in early June 2006, directly after the period covered by the monitoring data shown in Figure 7. Overall, 40 percent of men who did not report recent unprotected commercial sex or STI symptoms reported any contact with an outreach worker, compared with 49 percent of men who did report exposed, high risk sex or an STI. So outreach coverage is quite high, at close to half of the most at risk population.
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Figure 8: % of men reporting referral for STI treatment in the last three months, by self-reported risk criteria. In the left side of the graph the denominator is all respondents, on the right side it is only respondents reporting outreach contacts
(Source: BSS Gulagula, June 2006)
If criteria were respected, we would expect that men who report being referred for STI services would be more likely to report an STI symptom in the last year, and more likely to report unprotected commercial sex than men who do not report being referred. Figure 8 shows that the expectation holds true for men who report STI symptoms. BUT the vast majority of men who report both STI symptoms and recent commercial sex were not referred for STI screening. Since around half of sex workers in the Gulagula area were infected with at least one curable STI at the time of the survey, these men were clearly at risk of exposure and represent a lost opportunity for STI services.

It is important to bear in mind that routine behavioural surveillance data are “dirty”. Surveillance is not designed specifically for programme evaluation. These data are collected annually or biennially at most. We don’t know if the programme they have had contact with is the one we are evaluating (see page 43 for more on attributability). They are particularly poorly placed to measure the effect of geographically fixed programmes in mobile populations. But it is still worth cross referencing what the “target” population says with what programme implementers say. Glaring inconsistencies may flag poor programme delivery.

The STI programme in Gulagula in mid-2006 was not reaching enough of the highest risk men to bother taking the analysis any further. If you are not delivering the programme to the target population, there is no point looking for evidence that it has had an effect.

With sex workers we would expect the number of women contacted by outreach workers to be roughly the same as the number referred on a monthly basis. Yet programme data show this is not the case. From the start of the programme in late 2004 until May 2006, outreach workers reported contacting an average of 470 women a month, but only reported referring an average of 70 a month to the STI clinic. The BSS data show that around 70 pct of sex workers in Gulagula reported contact with an outreach worker. Sex workers who reported symptoms of STIs in the preceding 2 months were significantly more likely to have been referred for STI screening and treatment than those who reported no STI symptoms. However, even among those who were contacted by outreach workers and report symptoms of STIs, just 53 percent reported any referral. The programme logic dictated that all sex workers should be systematically referred for screening and treatment. So clearly, the programme is not being implemented fully as planned. An analysis of referral by location shows that in Gulagula, women in brothels and on the streets are far more likely to report being referred for screening than those working in massage parlours, karaoke bars and other more “up market” locations.

Question 2b: Is the target population using the service?

Even if the referral strategy is correctly implemented, it does not guarantee that the service is actually used. If people feel they have no use for the service, if it is inconvenient or perceived to be of low quality, it may well not be used by the target population. Monitoring data can highlight differences in the number referred and the number using the service. As Figure 7 showed, for the small fraction of at-risk men who did actually get referred for STI screening, there was at first a close correlation between referral and service use. This held as long as selection criteria were being used in accordance with programme plans, but when people were apparently being referred more randomly, a substantial gap opened up between reported referrals and service use. 

Sex worker referrals fell far short of the 100% described in the programme logic. For those who were referred to the clinic, however, programme monitoring data and BSS data both show that over 90 percent did present for screening and treatment.  Among those who said in BSS that they had not been referred, on the other hand, just a third went for screening. Despite some weaknesses in targeting, STI services do appear to be up and running for sex workers in Gulagula, to be reaching at least some of the target market, and to be actively used by those targeted.  So for sex workers, if not for men, it is worth going on to ask the next question: 

Question 3: Is the service making any difference?

This is the central question for programme evaluators. If (and only if) it has been shown that a service is provided, that a service is reaching its target market, and that the target population is using the service, we can proceed to look for evidence that the service is producing the changes that we expect. Ultimately, we need to see a change in at least one of the three factors that constitute a “Basic”  of HIV transmission. But it is also possible to look for interim changes that indicate whether or not the programme logic is working.

Programme exposure and outcome can be compared to look for evidence of programme effect at several levels. We can look for:
· Differences between areas that have a programme and those that don’t.

· Differences between people who use programme services and those who don’t.
· Changes over time in the behaviour or susceptibility/infectiousness of people who use programme services.

· Changes over time in the behaviour or susceptibility/infectiousness of populations for whom prevention services are being provided.

These types of analyses depend on having the right data – it is currently very unusual to have enough information to do all these types of analyses, but most surveillance and programme monitoring systems will provider fodder for at least some of them. Ideally, we would have:

· surveillance data from programme as well as non-programme areas

· surveillance data on exposure to programmes

· service data tracking individual service use

· surveillance data from the same sites over time

The more different perspectives one can take the stronger the case for (or against) a programme effect.

Differences at the population level, by programme exposure 

If prevention programmes have adequate geographical coverage in a given area, then we’d hope to see safer behaviour or less likelihood of HIV transmission there than somewhere that doesn’t have a prevention programme. Following our programme logic, we’d want to see a higher proportion of sex workers reached by outreach workers in Gulagula than in areas without a programme. We’d also hope to see a higher proportion of women referred for STI screening, and a higher proportion turning up for screening. But look at Figure 9. 
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Figure 9: % of sex workers reporting contact with outreach workers, referral to STI services and attendance at STI services in preceding 3 months, by city
(Source: Ulutani national BSS data, 2005/2006)
Yes, there are more outreach contacts in Gulagula than in Madu, where there is no Safe outreach programme, and it compares well with the national average, too. But both referral and screening are actually LOWER in Gulagula than in Madu. Queries in the Madu health department revealed that local authorities work with pimps and brothel owners to provide regular screening services. So sex workers can be “referred” to HIV prevention services by their bosses, as well as by outreach workers. The comparison of service use in areas with outreach and areas without outreach should cause programme planners in Gulagula and at the national level to question whether they have chosen the most effective (or the most cost-effective) strategy.
Differences at the individual level, by programme exposure

At the individual level, we’d hope to see that people who are reached by prevention programmes have safer behaviour or a lower likelihood of contracting or passing on HIV than people who are not reached by prevention programmes. In Gulagula, we would want to see that the sex workers who had contact with outreach workers were more likely to go for screening than those who didn’t. 

 We can compare screening between women reached by outreach workers and those not reached in the various sites. The results, shown in Figure 10, are clear – women are significantly more likely to attend STI screening services if they have had contact with an outreach worker than if they have not has such contact, in all sites. So outreach does appear to be an effective way of opening the door to routine screening for sex workers. But again note the results in Madu. Even among sex workers who had no contact at all with outreach workers, close to a quarter went for routine STI screening – suggesting that less labour intensive approaches may also be possible.
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Figure 10: % of sex workers who report attending an STI clinic for screening in the last 3 months, by city and reported contact with outreach workers
(Source: Ulutani national BSS data, 2005/2006)
So far, despite some weaknesses, the programme logic holds for sex worker STI interventions in Gulagula – a place where high STI rates and rising HIV tell us that HIV infected sex workers are likely to be having unprotected sex with uninfected clients, and vice versa. Outreach workers do refer many sex workers for screening and treatment, and most of those referred show up at the clinic and get screened. But this is not enough to prevent HIV. To reduce HIV transmission risk, STI programmes have to reduce prevalence and duration of  STIs among sex workers and their partners.

The programme logic dictates that sex workers who present for routine STI screening and get treated if necessary should have lower STI prevalence than women who do not use these services.  These data are available in the STI sentinel surveillance system, which asks a handful of basic questions about condoms and STI service use. So, do sex workers who use screening services have lower STIs than sex workers who do not use screening services? As  Figure 11 shows, there is shockingly little correlation between routine screening and STI rates.
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Figure 11: % of sex workers testing positive for one or more of chlamydia, gonorrhoea, syphilis or trichomonas, by city and use of routine screening services in the previous three months
(Source: Ulutani STI surveillance, 2006)
In Madu, where screening rates are the highest in the country, women who go for routine screening are somewhat less likely to be infected with chlamydia, gonorrhoea, syphilis or trichomonas than women who do not get screened. But over half of the women who are routinely screened (and supposedly treated) for these curable infections are still infected. In Gulagula, and at an aggregate level in the 12 sites for which national data are available, regular screening and treatment make no difference at all. So even if the rest of the programme logic holds, this STI screening and treatment programme for sex workers appears unlikely to make a major dent in the likelihood that HIV will get passed on in unprotected, commercial sex between an infected and an uninfected partner, because it is not reducing the prevalence of STIs.

Differences at the individual level, over time

The measures so far have all be cross-sectional measures. Evaluations that track individuals, seeking to compare behaviour or other outcomes before and after exposure to an intervention, are generally not possible in routine surveillance settings. However some forms of programme monitoring data – particularly those related to clinical services such as STI screening and treatment and management of HIV infection – may provide information that allows for the tracking of risk behaviour and STI infection in individuals over time. More simply, behaviours of those with a certain number of programme visits can be compared with those of less frequent participants to look for changes related to repeated exposure – a sort of “dose-response” relationship.
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Figure 12: Condom use, self-medication, and clinical symptoms of STIs among sex workers by number of clinic visits, Safe clinics, Gulagula 
(Source: Safe clinic monitoring data, Jan 2005 – June 2006)
Figure 12 shows data from the Safe clinic monitoring data base for Gulagula. At their first screening visit, sex workers are more likely to have taken non-prescription antibiotics in the previous week than at later visits, and are less likely to report using a condom with all clients over the preceding week. At each successive visit, sex workers become less likely to report self treatment or unprotected sex. The proportion of sex workers who have a clinical symptom of a reproductive tract infection falls. These data suggest that women are becoming progressively less likely to be exposed to high risk of contracting or passing on an HIV infection the longer they are in active contact with the STI screening programme.

Despite the depressing signals from the cross sectional analysis, we might still hope for a dose-response relationship at the individual level – women who report more frequent routine screening should have fewer STIs than those who are screened less frequently. Again the STI surveillance data, shown in Figure 13, suggest this is not the case. STI prevalence is not related to frequency of screening visits, either in Gulagula or nationally.
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Figure 13: % of sex workers testing positive for one or more of chlamydia, gonorrhoea, syphilis or trichomonas, by frequency of routine screening services in the previous three months, Gulagula and aggregate data for 12 cities
(Source: Ulutani STI surveillance, 2006)
The overall test of whether the approach is working is: is it making a difference at the population level, over time? Given the apparently weak relationship between clinic attendance and STI prevalence, it is almost certain that the programme is making no difference to the likelihood of HIV transmission. The only reasons to continue with the analysis would be for the sake of thoroughness, or out of curiosity.
Differences at the population level, over time

HIV prevention programmes aim to reduce the likelihood that infected and uninfected people exchange body fluids, and to reduce the infectiousness of those infected or the susceptibility to HIV of those who are exposed. To have any impact on the epidemic, these changes will have to take place in a significant proportion of risky contacts. (Perfect results for a tiny fraction of those at risk will have almost no impact on a wider epidemic.) So we hope that we will be able to detect a substantial difference in at least one of the “basics” of HIV transmission after the prevention programme has been running a while, compared with before it started or in its early days.
 The case for programme effect is strengthened if these same changes over time are not observed in geographical areas with no prevention efforts (although as access to prevention services expands that comparison will become difficult to perform).
For women, the aim of the regular STI screening and appropriate treatment programme is actually to bring down STI prevalence at the population level. The data shown in Figure 11 have already suggested that if there are any changes at the population level, they are unlikely to be related to the STI screening programme. However it is still possible that we might see reduced STI prevalence, because of success in other parts of the prevention programme, such as condom promotion, which would also have the effect of reducing STI prevalence. 

Table 5: STI prevalence among sex workers in two Ulutani cities, and aggregate data for seven cities with two rounds of surveillance
(Source: Ulutani STI surveillance, 2004 and 2006)
	Site
	Gonorrhoea
	Chlamydia
	Trichomonas
	Syphilis

	
	Round 1
	Round 2
	Round 1
	Round 2
	Round 1
	Round 2
	Round 1
	Round 2

	Gulagula
	29.3
	24.0
	37.8
	34.8
	17.6
	21.6
	9.2
	6

	Madu
	41.1
	37.2
	52.5
	43.2
	11.2
	12.4
	11.2
	8

	12 cities
	29.3
	25.0
	37.8
	34.8
	17.6
	21.6
	9.2
	6


Table 5 shows that there has been little change over time in STI prevalence, confirming the expectations resulting from the earlier analyses. 

It is critically important to stress that the analyses presented above are merely indicative. Surveillance systems are designed principally with the aim of tracking trends in infection and behaviour over time at the population level. They are not designed first and foremost to measure the effects of particular prevention programmes (see page 43), and the tools we have used for analysis are therefore blunt. There is, however, a remarkable consistency across different data sources, different sites etc. – this encourages one to the view that in this particular case, the prevention programme as implemented is not reaching the “bottom line” goal of reducing the prevalence and duration of other STIs among people likely to be having unprotected commercial sex with an HIV-discordant partner. In other words, it is unlikely that the programme is preventing HIV.

Question 4: If we are not seeing the anticipated changes, why not?

Routine programme and surveillance data cannot answer all the questions needed by programme managers in order to diagnose and fix problems. However, they can given an indication of where the problems might lie. Conflicting results in the analyses above can be particularly illuminating. Different types of inconsistencies suggest different avenues for further questioning. Some of the most common inconsistencies are discussed in this section.

There are changes at the individual level but not at the population level

If individuals who report exposure to the programme have safer behaviour than those who are not exposed, but there is no difference at the population level over time or between programme and non-programme areas, look at coverage. Programmes with limited coverage may well be effective for the few individuals who access them, but will have no impact on behaviours measured across the risk population as a whole. Such programmes can be dressed up to look quite successful for donors who are interested only in the outcome of the activities they fund. However when the effect is considered in the context of the “Back to Basics” framework that also takes into account the absolute size of the populations at risk, it will disappoint.

Look again at Figure 12 above. It seems clear that the more frequently a sex worker comes to the clinics in our programme, the better the outcome – strong evidence for programme success. What  Figure 12 does not show is how often clients come. In fact, records show that eight out of 10 only come once to the Gulagula clinic. Just three sex workers in 100 come back for three or more check-ups. Nationally, 60 percent of sex workers never get screened at all. Without higher coverage, it is a lot to  expect “regular” screening to result in changes in STI rates at the population level.

The effect of programme exposure diminishes over time

It is not uncommon to see large differences in behaviour between those reached and those not reached in the early stages of prevention efforts, and then see the difference diminish over time. If the difference is diminishing because rates of safe behaviour in those reached are diminishing, it may be an effect of programme expansion. It is possible that as more people are reached, less time and attention or fewer services are provided to each person reached, and the behaviour of those reached will not change as much. If the difference is diminishing because rates of safe behaviour in those not reached by programmes is increasing, it may be an effect of “positive contamination”: prevention programmes are having the trickle-down effect of changing social norms even in areas where they are not specifically active. Again it is important to consider these changes within a framework such as the “Back to Basics” framework, which takes population size into consideration. Relatively smaller changes in the risk of exposure across a larger number of those likely to have discordant contacts may have more effect than large changes confined to a small denominator, or found in populations where contact between HIV infected and uninfected people is limited.

The programme doesn’t appear to make a difference even at an individual level

If the programme is being delivered as planned but individuals reached by the programme report the same behaviours (or have the same biological outcomes) as those not reached, there may be a problem with the programme logic. In this case, it is important to look for evidence of why the expected associations are not appearing.

In the example above, the programme logic works to a point, at least for sex workers. Those who are referred for screening are likely to show up. But Figure 11 and Figure 13 indicate that sex workers who are getting screened, including those with regular screening visits, are no less likely to test positive for an STI than those who are not screened at all. This is probably in part because of errors in referral practices – as we have seen, women reporting symptoms were more likely to be referred for services, and those referred by an outreach worker were much more likely to attend than those not referred. 

Possible reasons for the poor association between service use and lower STI prevalence include STIs being incorrectly diagnosed, or incorrectly treated. It is possible to look at this in the Safe clinics, where routine monitoring data include quality control monitoring. Every month, a proportion of lab tests are repeated by an independent QC panel, and a subset of records are reviewed for correct diagnosis and prescription.  The Gulagula QC data show that diagnostic accuracy was high after the first few months of the programme. The proportion given “correct” treatment according to national STI treatment guidelines dipped in early 2004, but stayed above 80 percent for the most part. Clinic records do not report any stock-outs of essential drugs. Apparently, then, sex workers screened at the Safe clinic are for the most part correctly diagnosed and correctly treated, according to national guidelines. Another potential reason for continuing high rates of STIs is repeated unprotected sex with a client population that has high rates of STIs. Additionally, it is possible that treatment deemed “correct” according to national guidelines is in fact ineffective in curing STIs.

It is clear from the analysis so far that the sex workers being referred to the clinic and coming to the clinic in Gulagula are not a cross-section of all sex workers, but those most likely to be at risk for an STI.  Patient records at the clinic, which include a few behavioural questions, confirm that consistent condom use with clients among sex workers visiting the clinic is the exception – just 18 percent of sex workers screened report using a condom with all clients in the preceding week, while 58 percent say they did not use condoms with any client. A shockingly high 55 percent of sex workers who said they used condoms with all their clients last week were infected with at least one of: gonorrhoea, chlamydia, trichomonas or syphilis. Some of this may be because of untreated STIs contracted earlier and some may be because condom use is over-reported. However it is also worth noting that 42 percent of these women report boyfriends or regular sex partners. This raises the possibility that boyfriends are a source of reinfection for sex workers, and that referral for regular partners should be included in the clinic’s service delivery strategy for female sex workers.
The remaining possibility is that sex workers are getting screened and treated, but not cured. To investigate, monitoring of antibiotic resistance was initiated in several sites, including Gulagula and Madu. Sure enough all  isolates of N. gonorrhoeae were highly resistant to tetracycline (prescribed under national guidelines for chlamydial infection and the most common drug for self-treatment of all STIs) and 40 percent were resistant to ciprofloxacin, recommended by the national guidelines to treat  gonoccocal infection. Only 20-30 percent were susceptible to penicillin. All isolates were susceptible to azithromycin, a single-dose drug whose correct use can be directly observed by clinic staff, but which is relatively expensive and therefore not currently included in national treatment guidelines.
It seems very highly probable, then, that one of the reasons there is no clear association between use of screening and treatment services and STI outcomes is that the services, while prescribing drugs that are in accordance with national guidelines, are also prescribing drugs that are largely ineffective in curing infection.

At this point, we turn to the most important question in programme monitoring:

Question 5: What are we going to do to improve the programme?
The most important part of programme monitoring is to use the data to improve performance on an ongoing basis. If the programme is not being delivered, we need to figure out why not and fix the problem before we worry about anything else. Are we reaching the right people or have local NGOs misunderstood the programme logic? Are services provided at a convenient time? Are we giving people what they want and need? Can the target market afford the services?
If it is established that the services are being delivered but the hoped-for changes are not seen, then analysis of the type described above can help to begin to diagnose why that might be. Is it that the programme is working but is too small in scale to have an impact, or might it be that the assumptions underlying the programme logic are flawed or incorrect? 

It is clear that routine information systems providing quantative data cannot provide answers to all the “why?” questions that must be answered if programmes are to be improved. It is traditional to call for qualitative research at this point. As traditionally conceived, qualitative research can be slow and cumbersome, and can be difficult for programme managers to organise. It may also be unnecessary. Very often, questions such as “why don’t sex workers come to this clinic more regularly?” can be answered in a single evening by chatting to a handful of sex workers.

Even routine data sources can suggest important changes that would result in better programme outcomes, however. In the above example, obvious changes would be:

· Work with the Ministry of Health to revise national guidelines for STI treatment, taking into account resistance data. Make financial and logistic provision for change of treatment protocols in programme clinics. In short, treat people with drugs that work.
· Clarify referral strategy for female sex workers with existing implementing agencies operating outreach services. Ensure that outreach workers refer all sex workers to screening services on at least a monthly basis.

· Look more closely at using referral systems that are less resource intensive than one-on-one outreach, for example working with institutional bosses (brothel owners etc.) to create incentives for regular screening of sex workers.

· Rethink outreach-based STI referral strategy for high risk men

· Rethink partner referral efforts for both sex workers and mobile men

Question 6: How much has it cost?

Cost monitoring may be the most neglected area of programme monitoring. It is very difficult to get reliable cost data, except in the context of a handful of special studies. This is in part because of accounting practices which do not break down costs across different programme components or which are less than frank about the “true” costs of maintaining programmes which are serviced by vast national and international bureaucracies. 

Increasingly, programmes providing specific services such as STI screening and treatment are being shifted from a block grant system to a “fee per service” system. This increases the amount of financial data available. It aims to increase the incentive to provide quality services. In some sites, this shift in financing has prompted implementing agencies to set up mobile and satellite services that have greatly increased service coverage. It may also increase the incentive to misreport service provision, or diminish the incentive to keep services provision focused closely on the target population, where (if the target is correctly selected in accordance with the framework outlined in Chapter 2) it has the potential to have the greatest impact on the transmission of HIV.
A note on attributability

Attributing outcomes to specific HIV prevention programmes is complex, and many consider it unnecessary. In public, most major funders, donors and governments sign up to declarations of cooperative programme planning and evaluation such as the “Three Ones” (http://www.unaids.org/en/Coordination/Initiatives/three_ones.asp). In these models, it is enough for a programme implementer to demonstrate that the programme has been implemented and is delivering services as planned. Measures of behaviour change and biological impact are measured through national systems; individual programmes simply have to show that they have made a plausible contribution to changes measured at the national level. In practice, however, funders often ask programme implementers to demonstrate what has been achieved with their own particular Euro, Dollar or Yuan’s worth of programme. This is exceptionally difficult to do using routine data systems, especially where several organisations provide services to the same populations. Attempts to prove that a particular programme had a particular effect are generally expensive, and they are often deeply disruptive of national surveillance and health information systems.
Effective HIV prevention in practice: A summary

Delivering effective HIV prevention programmes requires constant monitoring of progress towards a clear goal (reducing the likelihood that an HIV infected person will exchange body fluids with an uninfected person, in conditions which favour a new infection taking place) though a clear set of activities which follow the programme logic. Questions that must be answered are:

· Does the programme exist?

· Is it reaching its intended target market, and are the intended beneficiaries using the services?

· Is the programme producing the intended changes in behaviour or risk of HIV transmission?

· If not, why not?

· What can we do to improve programme performance?

· Is it good value for money?

In trying to determine if an HIV prevention programme is making a difference, analysis can focus on:

· Differences between areas that have a programme and those that don’t.

· Differences between people who use programme services and those who don’t 
· Changes over time in the behaviour or susceptibility/infectiousness of people who use programme services

· Changes over time in the behaviour or susceptibility/infectiousness of populations for whom prevention services are being provided.

If we are not seeing the expected differences, we can focus our search by looking for inconsistencies that might indicate where the problem lies. These include:

· Programmes that make a difference to individuals but not to populations (Is coverage too small?)

· Programmes that used to make a difference but don’t any more (Has service quality slipped with expansion? Are new norms of safer behaviour eroding the need for this type of programme?)

· Programmes that don’t seem to make any difference at all (Was the initial programme logic flawed? Are we using the wrong technology).
Chapter 7 Conclusion: Making a difference
HIV prevention has become very complex – there are thousands of different ideas about what should be done, and perhaps millions of different programmes trying to do it. While we have built up these millions of programmes, 65 million humans have been infected with the virus. That suggests that we have not always been doing the right thing. In particular, we may have cast the net too wide, seeking to address a vast range of developmental problems that certainly influence the HIV epidemic, but that do not directly determine the spread of this infectious disease.

This document has tried to re-focus attention on the small number of very basic factors which determine whether a new HIV infection will occur, and ultimately whether the virus will spread. Laid out very simply in Chapter 2, these are:
· The likelihood that a person with HIV will have sex or inject drugs with an uninfected person

· The likelihood that they will exchange body fluids if they do have sex or inject together

· The likelihood that HIV will be transmitted if body fluids are exchanged. 

Chapter 3 reviewed the different factors influencing the likelihood of HIV actually being transmitted in unprotected sex or when needles are shared. Chapter 4 looked at the really quite small number of interventions which have been shown to have an impact on at least one of the “basic” determinants of HIV transmission, and put them into the context of the framework. Chapter 5, together with the annexes, shows how routine data can be used to calculate, relatively simply, where most exposure to HIV is occurring, and where most new infections are coming from. These sorts of calculations do not require sophisticated models, or specially trained staff. They can be made by anyone who knows how to use a spreadsheet and has access to data from the HIV surveillance system.
This type of analysis points clearly to the areas where most prevention programme effort is needed. It should guide the choice of interventions from the “menu” in Chapter 4. Together, these analyses provide an answer to the question: 

Are we doing the right thing to prevent the further spread of HIV in our epidemic?

Chapter 6 provides a simple question guide that should help HIV prevention programme managers to determine whether their efforts are being effective in changing the “basics” that determine the spread of HIV in the local situation. These investigations, applied to a stated programme logic, answer the question:
Are we doing it right?

There is no point asking the second question until you have answered the first. Too many HIV prevention programme evaluations concentrate on showing that behaviour has changed, without ever establishing whether the behaviour actually carried any risk of spreading HIV in the local epidemic context. It is not enough to show that programmes are being delivered. To have an impact on the HIV epidemic, it is necessary to show that effective programmes are being delivered to the people most at risk of having a sexual or injecting encounter with someone whose HIV status is different from their own. 

It is our hope that this document has provided guidance to programme manager at the national and the local level, helping them to determine which prevention interventions will eliminate the greatest number of unprotected, HIV-discordant contacts, and will do most to reduce susceptibility and infectiousness in the contacts that remain. We hope, too, that it will help guide effective intervention monitoring, so that the programmes are delivered as effectively as possible to the people who need them most.
Appendix 1: Details about the Modes of Transmission Incidence spreadsheet 

(Insert manuals/ documentation as required)
Appendix 2: Details about the Back to Basics Exposure spreadsheet and programme effects tool

Chapter 5 described the Back to Basics Exposure spreadsheet (shown in Figure 5 and repeated here for convenience) in general terms. This appendix provides more details. 
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Column A: Prevention programmes
This lists the key areas of HIV prevention programming, and details the populations reached by or affected by those programmes. In the example, commercial sex programmes affect female sex workers and their male clients, while programmes for drug injectors aim to reduce transmission risks for injectors as well as for their non-injecting partners. Countries or districts can add other populations targeted by HIV prevention efforts in their area.
Column B, Number with risk behaviour:
Users must enter the estimated number of people engaging in each activity. For more information on estimating the numbers at risk, see Estimating the size of populations at risk for HIV: Issues and Methods.

Column C:  % HIV +ve
Users must enter the estimated prevalence of HIV in the populations in question. This information should come from the national surveillance system, though it is also sometimes available from special studies. It is critically important that the prevalence “matches” the estimated population. A common error is to calculate the number of men who have anal sex with other men using some “rule of thumb” percentage of the male population, and then to apply a prevalence figure that comes from men sampled in gay bars and cruising locations. These men represent the higher risk end of the spectrum, so HIV prevalence is likely to be higher among these men than among those who have lower partner turnover. Either the estimated number of men should be reduced to reflect only those who go to bars or cruise, or the HIV prevalence measured among higher risk MSM should be adjusted downwards to reflect the lower prevalence in the larger population.
Column D: # infected
The spreadsheet calculates how many people are HIV infected in each population, and adds up the number that are infected for each area of programming

Column E: # uninfected
The spreadsheet calculates how many people are not HIV infected in each population, and adds up the number that are uninfected for each area of programming

(Now we have answer Basics Question 1: Who is infected and who is uninfected?)
Column F: Partners per year
The user must enter how many different, individual partners a person in this population has in the population with which they are interacting, in a year. In the case of drug injectors and men who have sex with men, the partnerships are within the group: i.e. in this example an injector shoots up with an average of 11 other injectors over the course of a year. A man has anal sex with an average of 15 other men. In the case of all other groups, the question refers to the type of sex partner on the other side of the HIV risk equation. A sex worker has sex with an average of 270 different clients in a year, a man who buys sex has sex with 20 different sex workers, a non-injecting partner of drug injectors has sex with an average of two injectors in a year, etc.

 Column G: Discordant partnerships
The spreadsheet calculates how many potentially discordant partnerships there are in each prevention programming group. For each population, this column shows how many partnerships there could be between members of the population who are HIV negative, and members of the interacting population who are HIV positive. Take the example of sex workers and clients. There are 33,600 uninfected sex workers. They have 270 different partners per year, but only 0.7% of those partners are HIV positive. So the maximum number of partnerships where an HIV-negative sex worker has sex with an HIV positive client is 33,600 x 270 x 0.7% = 63,504. Similarly there are 466,710 uninfected clients, they have sex with an average of 20 women a year. Some 4% of those women will be infected, so the maximum number of partnerships where an HIV-negative client has sex with an HIV positive sex worker is 466,710 x 20 x 4% = 373,368. Among drug injectors and men who have sex with other men, there is just one calculation to perform, using the uninfected as the “index”. For example there are 29,050 uninfected MSM; they have sex with 15 partners a year, and 17% of those partners on average will be infected with HIV. 29,050 x 15 x 17% = 74,078
(Now we have answer Basics Question 2: Will they have sex or take drugs together?)
Column H: Consistent condom use/ sterile needle use
The user must enter the percentage of each risk population that reports always using condoms or an unshared needle in the risk in question. Note that the time reference periods for “always” tend to vary between populations in behavioural surveillance, but this is not of great importance. Note that for drug injectors, this column refers to always using a needle that has never previously been used by anyone else, while for non-injecting partners of injectors, it refers to condom use in sex with their injecting partners.
Column I: Discordant partnerships with exchange of body fluids
Column G calculated the maximum number of new infections that could possibly take place, by counting the total number of partnerships in which one person is infected with HIV and one person is uninfected. But clearly, if in any of those partnerships there is never any exchange of body fluids, then there can be no new infections. If we have confidence in the surveillance data, it thus makes sense to take out of the equation the partnerships in which needles are never shared, or condoms are always used.

In Column I, the spreadsheet calculates how many of the partnerships calculated in Column G could involve exposure to HIV because either the infected or the uninfected partner does not always use a condom or sometimes injects with a used needle. For example there are 63,504 uninfected sex workers who have sex with infected clients. We know that 11% of those sex workers always use condoms. That means that 89% of sex workers do not always use condoms. Some of their clients, of course, will be “always users” -- 6% according to the data in Column H. But that means that 94% of clients are not “always users”. The maximum number of HIV negative sex workers who have unprotected sex with a client who is HIV positive is therefore 63,504 x 89% x 94% = 53,127. The same thing goes for clients.
(Now we have answered Basic Question 3: Will they exchange body fluids?)
Column I gives us the theoretical maximum number of people who could become infected with HIV in a given year, by population group.

Note that people can be exposed to more than one type of risk (an uninfected male injector who buys sex might appear in cell I4 as well as I7) so the column total is likely to contain some overlap.
Column J: % of population that is newly infected and therefore highly infectious
As we’ve seen, viral load is a very important determinant of the risk of onward infection. In the “exposure” approach, any person who is exposed sexually to someone with an infection contracted in the last six months is considered at high risk for acquiring a new infection. 
The user must enter the proportion of infections which are likely to have been contracted within the last six months in Column J. This information is rarely available, but it can be guesstimated from the prevalence and the average time of exposure as follows:
· Six month incidence: prevalence/ (2 x median years engaging in risk)

· % contracted in last 6 months: 6 month incidence/ current prevalence

For example: 4% of sex workers are currently infected with HIV, and we know from behavioural surveillance that the median time selling sex is 2.1 years. On average, then, the annual incidence will be 4/2.1, and the six-month incidence will be 4/(2 x 2.1) = 0.95%. So the proportion of all infections that were contracted in the last 6 months will be 0.95%/4% = 24%.
For clients, HIV prevalence is 0.7%, and behavioural surveillance shows that the median time buying sex (calculated from age now minus age at first sex) is 7 years. Six month incidence would be: 0.7/(7 x 2) = 0.05%, and the proportion of infections that occurred in last 6 months would be: 0.05/0.7 = 7%

These calculations are crude, but they can be adjusted using common sense. When HIV is first introduced into a population, and particularly a population with very high risk, it can spread very rapidly and a high proportion of infections will be incident infections. This is one of the reasons that HIV prevalence can go from zero to 30% or more in a matter of months in communities of injectors.  Situations in which a large number of people meet and engage in risk for a short period of time are also likely to result in an “outbreak”, with a high proportion of new infections. The most common of these situations is prison. So the proportion of incident infections is likely to be higher among injectors and in prison populations. On the other hand as access to antiretroviral treatment increases, HIV prevalence rises not necessarily because of new infections but because people are staying alive longer. In that case, the proportion of infections that are incident (estimated using the formula above) should be reduced.
Note that these data are not needed for the non-injecting regular partners of injectors, because this simple spreadsheet ignores the risk of transmission from an infected regular non-injecting partner to an uninfected injector.

Column K: # of exposed partnerships where the infected person is newly infected and likelihood of transmission is therefore high
The spreadsheet calculates how many partnerships carry a high risk of HIV transmission because the infected partner is newly infected. For the “within group” risk, such as anal sex between men or drug injection, this is straightforward. We take the total number of discordant, exposed partnerships and multiply by the likelihood that the infected partner has a new infection. So if there are 46,669 partnerships in which an infected man has unprotected anal sex with an uninfected man, and 29% of all infections among men who have sex with other men were contracted in the previous six months, then there will be 46,669 x 29% = 13,534 partnerships which carry a high risk of a new infection occurring because the infected partner has a high viral load associated with new infection.

For “between group” risks, such as commercial sex, the calculation is slightly more complex because both exposure and incidence differ between the two groups. So the spreadsheet actually goes back to Column G, total number of discordant partnerships, and recalculates from there.
There are 63,504 uninfected female sex workers who have HIV infected clients in a year. Column I showed that some 7% of those clients will have a new infection, so there are 4,445 partnerships between an uninfected sex worker and a newly-infected client. But 11% of the sex workers use condoms with all their clients (89% don’t), and 6% of their clients always use condoms (94% don’t). So the total number of possible partnerships in which an uninfected sex worker had unprotected sex with a client who has a new HIV infection is: 4,445 x 89% x 94% = 3,719. This is the total in cell K3. 
Column L: # of people on antiretroviral treatment 
The exposure model assumes that people who are taking antiretroviral medication have lower viral load than those in need of treatment but not on it, and that they are therefore less likely to pass HIV on to an uninfected partner if exposure occurs.

The user must input the number of people taking antiretroviral therapy at any given time, by behavioural group. These data should be available from programme records, although some programmes do not collect major risk factors for those on treatment. Note that the numbers are for those currently on treatment (people who have discontinues or interrupted therapy would not be included). Note also that for sex workers, the proportion on antiretrovirals is likely to be low in places where turnover in the workplace is high, because many women will have stopped selling sex before they are in need of ARVs,
As with incident infections, if the proportions on ARV treatment are vastly different in different sub-populations that have sex together (for example, 10 percent of infected clients are on antiretrovirals but no sex workers are) then the calculations should be made separately for each group, before considering exchange of body fluids.

Column M: # exposed partnerships where infected person is on antiretroviral treatment and likelihood of transmission is therefore low
The spreadsheet calculates how many partnerships carry a low risk of HIV transmission because the infected partner is adhering to antiretroviral therapy. As with incident infections, this is simplest for the “within group” risk. We take the total number of discordant, exposed partnerships and multiply by the likelihood that the infected partner is on therapy. So if there are 46,510 partnerships in which an uninfected drug injector shares a needle with an infected injector, and 880 of the 9.680 infected injectors are on therapy, there will be 46,510 x (880/9,680) = 4,228 partnerships which carry a lower risk of a new infection occurring because the infected partner has a low viral load associated with successful antiretroviral therapy.

Again the spreadsheet recalculates risk from Column G, total number of discordant partnerships, when calculating “between group” risks, because the proportions on treatment can differ between the two groups.

There are 63,504 uninfected female sex workers who have HIV infected clients in a year. Of the 3,290 infected clients they might be having sex with, 320 are currently adhering to antiretroviral treatment (Column L). So in 320/3,290 =  9.7% of those partnerships, the client will be less infectious. But 11% of the sex workers use condoms with all their clients (89% don’t), and 6% of their clients always use condoms (94% don’t). So the total number of possible partnerships in which an uninfected sex worker had unprotected sex with a client who is on therapy is 63,504 x 9.7% x 89% x 94% = 5,167.
New infections and antiretroviral treatment are in most cases mutually exclusive. Because viral load in the infected partner is such a critical factor in determining whether HIV will be passed on in an exchange of body fluids to an uninfected partner, these two aspects also “trump” other factors. HIV transmission is deemed highly likely in ANY partnership in which the infected partner is newly infected. Equally, the risk of HIV transmission is deemed low in ANY partnership in which the infected person is taking ARVs consistently and correctly, even if other factors, such as injecting practices or STIs, point to a higher likelihood of transmission.

Column N: % of people with STIs
The remaining factor which commonly influences the likelihood that HIV will be transmitted and that is an important area for interventions in epidemics where most transmission takes place in higher risk behaviours is the prevalence of other STIs. Users must enter the proportion of populations with various risk behaviours who are infected with STIs in column L. These data should come from routine STI surveillance systems, although in practice STI surveillance is often weak and the data frequently come from cross-sectional studies.

The STI data are taken into account in the calculations in Column O.
Column O: Total partnerships with high risk of HIV transmission
In Chapter 5, different exposures were classified into those carrying a high likelihood that a new infection would occur, and those carrying a lower likelihood. as follows:
HIGH risk of transmission if body fluids are exchanged

· Blood transfusion
· Any exposure where the HIV-infected person is newly infected (<= 6 months)

· Injection with a contaminated needle
· Any anal sex
· Vaginal sex where either partner has an STI
· Mother to infant with no ARV
LOWER risk of transmission if body fluids are exchanged

· Any exposure where the HIV-infected person is adhering to ARV therapy
· Vaginal sex with no STIs
· Oral sex

The version of the “Exposure” spreadsheet used in this module looks at the most common routes of HIV transmission among adults in epidemic where risk is concentrated largely among those who buy and sell sex, have anal sex with multiple partners, and inject drugs. According to the above classification, then, ALL uninfected injectors are at high risk for HIV if they share needles with an infected injector, unless that injector is on antiretrovirals. 
In the example given, there are 54,858 partnerships in which an uninfected injector shares a needle with an infected injector. In 4,987 of those the infected partner is on ARVs and the risk of transmission is lowered. So there are 42,282 exposed, discordant partnerships between injectors that carry a high risk of a new infection resulting. (Numbers in this key column are rounded to avoid the impression of too much precision in what are, after all, estimates with many possibilities for error.)

The calculation for men having unprotected anal sex with one another is the same. In heterosexual sex, the calculation is more complex, because those exposures in which there is no incident infection and no STI are classified as lower risk. In other words, the exposed partnerships more likely to result in a new infection are:
ANY exposure where the infected partner is newly infected, PLUS any exposure where either partner has an STI, MINUS any exposure where the infected partner is on antiretroviral therapy (regardless of STIs in the partnership).

Among HIV negative sex workers, there are 53,127 partnerships with infected clients (Column I). Of these, 3,719 partnerships are with clients who are newly infected (Column K). Of the remaining 49,408 partnerships, 5,167 are with men on ARVs (Column M). That leaves 44,241. These need to be classified according to STI status. Some 38% of sex workers have an STI, and 13% of clients do, too. So the number of partnerships where there is another STI involved will be 44,241 x 38% x 13% = 2,186. The total number of exposed partnerships between uninfected sex workers and infected clients which carry a  high risk for HIV transmission is 5.904 (rounded to 5,900 in cell O3). The calculations are the same for clients, regular partners of drug injectors, and young people.
(Now we have come closer to answering Basic Question 4: Will the uninfected partner become infected?)
Column P: % of all discordant exposures which occur in this population
The spreadsheet calculates what proportion of all partnerships that carry a risk of HIV transmission because of discordant exposure to HIV occur in a given “risk population”. 
Column Q: % of all discordant exposures with the highest risk of HIV transmission which occur in this population
The spreadsheet calculates what proportion of all partnerships that carry a high risk of HIV transmission because of discordant exposure to HIV among people who are likely to be highly infectious or highly susceptible to infection, occur in a given “risk population”. 

Programme effects tool
The spreadsheet “programme effects” allows the user to input (in the blue areas) achievements or targets for HIV prevention programmes. The entries are expressed in terms that are commonly measured as programme outputs (in programme monitoring) or outcomes (in behavioural surveillance).

For any given combination of measured or expected changes over baseline values, the spreadsheet calculates the number of exposures averted, and the proportion of all exposures averted that occur in a given population. The programmes operate to change the “Basics” of exposure to HIV in the ways described in Chapter 3. Some (such as opioid substitution) work to reduce the number of people in the pool of people engaging in risk in the first place. Others (such as condom promotion or needle and syringe programmes) work to reduce the risk that body fluids will be exchanged between infected and uninfected people. Still others (such as antiretroviral treatment) work to change the likelihood that a new infection will be contracted if exposure does occur.

It is important to note that the denominator for target programme outcomes is the entire risk population, not just those reached by a programme. These measures should therefore be derived from national surveillance systems which include populations that are in areas that are not the focus of special interventions, if these areas exist. If ever - needle sharing in recent injections among NSP users drops from 90%  to 10%, but the programme reaches only 20% of all injectors, it would reasonable to assume that the level of ever-sharing in recent injections across the whole population would be (10% x 20%) + (90% x 80%) = 74%. This sort of adjustment should be made for all areas where programme coverage is limited. 
(actually, if anyone cared enough I could write this in to the spreadsheet)
The “Programme Effect” tool gives an at-a-glance view of whether current programme plans are actually providing the mix of interventions most likely to prevent the maximum amount of potential exposure to HIV. (ends)
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�The scientific understanding of HIV transmission has increased rapidly in recent years. In addition, the rapid expansion of the response to HIV has led to a huge increase in public health staff working on the infection at national as well as at district level, sometimes with inadequate resources for HIV-specific training. This review is intended to provide a snapshot of current knowledge as of mid 2007. 


� If a vaccine were available, it would operate in the First Line of Defence. Although this document uses the terms “infected” and “uninfected”,  the more correct terms would be infectious and susceptible. A vaccine would reduce the number of susceptible people, again altering the likelihood that an infectious person would inject drugs or have sex with a susceptible person. 


� The data used in this chapter have been adapted from an actual national surveillance system and real programme data in a country where HIV infection is concentrated among drug injectors and male, female and transgender sex workers and their clients. Place and programme names have been fictionalised and some dates have been altered, but the information presented here is a close reflection of the actual programme situation and data values. The WHO wishes to thank the national authorities of the country in question as well as the programme implementers for their excellent surveillance and monitoring efforts.


� Such changes should, at any rate, be seen in the early years. Later, as safer behaviours become more established, we would expect less change over time. 
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