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Global control of sexually transmitted infections 
Nicola Low, Nathalie Broutet, Yaw Adu-Sarkodie, Pelham Barton, Mazeda Hossain, Sarah Hawkes 

Sexually transmitted infections other than HIV are important global health issues. They have, however, been neglected 
as a public-health priority and control eff orts continue to fail. Sexually transmitted infections, by their nature, aff ect 
individuals, who are part of partnerships and larger sexual networks, and in turn populations. We propose a framework 
of individual, partnership, and population levels for examining the eff ects of sexually transmitted infections and 
interventions to control them. At the individual level we have a range of eff ective diagnostic tests, treatments, and 
vaccines. These options are unavailable or inaccessible in many resource-poor settings, where syndromic management 
remains the core intervention for individual case management. At the partnership level, partner notifi cation and 
antenatal syphilis screening have the potential to prevent infection and re-infection. Interventions delivered to whole 
populations, or groups in whom the risks of infection and onward transmission are very high, have the greatest potential 
eff ect. Improvements to the infrastructure of treatment services can reduce the incidence of syphilis and gonorrhoea or 
urethritis. Strong evidence for the eff ectiveness of most other interventions on population-level outcomes is, however, 
scarce. Eff ective action requires a multifaceted approach including better basic epidemiological and surveillance data, 
high quality evidence about eff ectiveness of individual interventions and programmes, better methods to get eff ective 
interventions onto the policy agenda, and better advocacy and more commitment to get them implemented properly. 
We must not allow stigma, prejudice, and moral opposition to obstruct the goals of infectious disease control. 

Introduction 
“…nice people don’t talk about syphilis, nice people don’t 
have syphilis, and nice people shouldn’t do anything 
about those who do have syphilis.”1

This 1937 analysis of the barriers to syphilis control in the 
USA by Thomas Parran, a former Surgeon General, helps 
us to understand why the control of this and other sexually 
transmitted infections continues to fail worldwide. The 
responses of governments and societies to sexually 
transmitted infections often seem to be aff ected more by 
moral judgments and social attitudes towards sexual 
behaviour than the degree of death, disease, and distress 
caused by the medical conditions. Cultural meanings and 
prejudices become attached to infected people, who 
become stigmatised as being wicked, dirty, and not 
deserving of care,2 even though sexually transmitted 
infections are often acquired through consensual, 
pleasurable, and legal sexual intercourse. 

For HIV infection, governments have been convinced 
to invest in HIV programmes mainly by macroeconomic 
arguments about the negative eff ect of poor health on 
economic growth.3 Combating HIV infection is now one 
of the Millennium Development Goals (MDGs) and 
international commitment is guaranteed. Even so, some 
world leaders would not allow a UN declaration to openly 
specify that men who have sex with men, sex workers, 
and injecting drug users needed specifi c interventions.4 
All other sexually transmitted infections, which were 
high on the international policy agenda in the 1990s,5 
now receive little attention, and are not named in the 
MDGs. Although diagnosis and treatment of sexually 
transmitted infections are now offi  cially recognised as a 
low cost, neglected intervention by the Disease Control 

Priorities Project, they are considered only as a means of 
reducing the risk of HIV transmission.6

Sexual and reproductive tract infections other than 
HIV are important global health priorities in their own 
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Search strategy and selection criteria

We searched MEDLINE and the Cochrane Library until July, 
2006, to identify systematic reviews and guidelines that 
summarised evidence about the eff ectiveness of interventions 
to control sexually transmitted infections. We also used the 
results of our own systematic reviews of evidence for the 
eff ectiveness of antenatal syphilis and chlamydia screening 
programmes39 and partner notifi cation.42 For these reviews, we 
searched MEDLINE, Embase, Cinahl, the Cochrane Controlled 
Trials Register, PsycINFO, the Database of Abstracts of Research 
Eff ectiveness, and SIGLE. We had no language restrictions. For 
chlamydia screening we searched the databases from January, 
1990, to December, 2005, with subject heading and free text 
terms that combined Chlamydia trachomatis/infections or pelvic 
infl ammatory disease with terms for screening. For partner 
notifi cation we searched the databases from January, 1990, to 
December, 2005, with subject heading and free text terms that 
combined contact tracing/partner notifi cation with terms for 
individual sexually transmitted infections. For both reviews we 
identifi ed relevant articles published before 1990 from the 
reference lists of retrieved articles. For antenatal syphilis 
screening we searched all databases from the earliest date to 
December, 2005, and also searched Old MEDLINE from 1950 to 
1965. For every database we used subject headings and free 
text terms that combined Treponema pallidum, syphilis, 
congenital syphilis, and spontaneous abortion or stillbirth with 
terms for screening. All searches were updated in August, 2006.
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right,7 but their impact is often unrecognised. Human 
papillomaviruses (HPV) cause almost all cervical cancers 
but the 3·3 million disability adjusted life years (DALYs) 
that they cause are included in estimates of mortality 
and morbidity due to cancer rather than sexually 
transmitted infection.8 Syphilis, responsible for 
4·2 million DALYs, can be fatal, and infection in 
pregnant women causes stillbirth, prematurity, and 
congenital syphilis. Eff ective screening programmes 
could prevent up to 492 000 stillbirths and perinatal 
deaths every year,9 with a cost per DALY that is lower 
than prevention of a case of perinatal HIV infection.9,10 
Chlamydia and gonorrhoea (7 million DALYs) cause 
tubal infertility and, potentially fatal, ectopic pregnancy. 
Vaginal discharge prompts women to seek frequent 
care, which is expensive, often ineff ective, and 
sometimes harmful.11 Candida and bacterial vaginosis, 
which are the most common reproductive tract 
infections in women, and cause distressing symptoms 
that are frequently misdiagnosed as sexually transmitted 
infections, are not included in the burden of disease 
calculations.12 Women are disproportionately physically 
aff ected by all these infections. Transmission rates from 
men to women are higher than from women to men, in 
part because of the exposure of columnar epithelium.13 
Signs of infection in women, however, can remain 
hidden until it is too late to reverse the damage. 
Furthermore, women are more vulnerable to infection 
because of gender-based power inequalities.14 Women 
who manage to overcome these barriers and get 
diagnosed with a sexually transmitted infection might 
then be blamed for being the reservoir of infection and 
face judgment, stigma, and possibly violence from their 
partners.13 

We need to renew our commitment to controlling all 
sexually transmitted infections. Parran,1 in his call for 
dispassionate public-health action to replace “moral 
prophylaxis” in the control of syphilis, proposed a 
thoroughly modern agenda. This action included location, 
reporting, and treatment of all cases and contacts, ensuring 
that there were enough money, drugs, and doctors to 
provide the service; education of the public, and 
demanding that public-health agencies and private 
physicians used “scientifi c methods”.1 In today’s words, 
we should take an evidence-based public-health approach 
to treatment and prevention. This approach should also 
include sustainable implementation of preventive policies 
and eff ective integration of sexual and reproductive health 
services, in addition to the traditional focus on case 
management of the individual.15 

We focus on strategies for the control of sexually 
transmitted infections other than HIV. There is, 
however, an important biological interaction between 
HIV and other sexually transmitted infections that 
aff ects control strategies.16 Sexually transmitted 
infections, especially those that cause genital ulceration, 
increase the risk of acquisition and transmittal of HIV 

Panel 1: Key messages

●  Sexually transmitted infections, and other reproductive tract infections, cause 
substantial disease, death, and misery but not, apparently, enough for societies to 
overcome the stigma and prejudice that prevent investment in eff ective control 
measures.

●  Sexually transmitted infections and interventions to control them have eff ects on 
individuals, partnerships, and populations. Individual-based interventions should 
reduce morbidity and improve management of the individual. Partnership-based 
interventions should show that they benefi t both members of the couple. 
Population-based interventions should be able to show that they reduce transmission 
in the study population.

●  For individuals there are eff ective diagnostic tests, antibiotics for bacterial and 
protozoal sexually transmitted infections, suppressive antivirals, and vaccines against 
hepatitis B and human papillomavirus infections, but many of these options are not 
available in resource-poor settings.

●  Syndromic management is at the core of the WHO strategy for the management of 
individuals  with sexually transmitted infections in resource-poor settings. Although 
it works for urethral discharge in men and for genital ulcer disease, alternative 
strategies are needed to control cervical infections (gonorrhoea and chlamydia) in 
many settings because the syndrome of vaginal discharge is a poor proxy for 
endocervical infection.

●  Antenatal syphilis screening is an intervention for the mother-child partnership that 
could prevent half a million fetal deaths per year. This screening could be done by 
providing rapid on-site syphilis testing and treatment as part of a package of services 
to strengthen antenatal services, including health promotion, training, partner 
management, and logistical support to the health system.

●  There is a gap between evidence and practice in the implementation of screening 
programmes in populations. Randomised trials show that proactive approaches that 
systematically invite a population to be screened can reduce the incidence of pelvic 
infl ammatory disease and chlamydia prevalence. The opportunistic approach adopted 
by national chlamydia control activities in Sweden, the USA, and England has not 
been assessed in randomised trials. 

●  Population-based programmes to deliver new HPV vaccines could prevent up to 70% 
of all cervical cancers worldwide. The initial target population is girls before, or around 
the time of, sexual debut, which presents a unique opportunity to promote and 
strengthen sexual and reproductive health strategies for adolescents and young 
women, who are traditionally diffi  cult to reach. 

●  Integration of interventions at all levels to control sexually transmitted and 
reproductive tract infections within a broader range of sexual and reproductive health 
services has the potential to reach a much wider audience than provision of only 
specialist treatment services. This approach should be rigorously assessed, and should 
not be at the expense of developing interventions that reach men.

●  Lobbying and obtaining funding to control sexually transmitted infections needs 
improved information about which interventions are eff ective for which groups and at 
what cost. Improvements are needed in three areas: increased surveillance of prevalence, 
cause, and antimicrobial resistance patterns; improved data about the natural history of 
sexually transmitted infections; and improved mathematical modelling studies that 
incorporate the dynamic eff ects of infections transmitted in sexual networks. 

●  The selection and implementation of strategies and policies is still fraught with 
problems, especially when these are overtly infl uenced by external determinants. 
Donors and national governments need to be persuaded that strategies to control 
sexually transmitted infections should not be tied solely to HIV/AIDS prevention 
programmes, and that investing in high quality, eff ective, and scaled up 
interventions will bring independent benefi ts to improved sexual and reproductive 
health.
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infection, and the treatment of sexually transmitted 
infections reduces the shedding of HIV in genital 
secretions and plasma.17,18 Therefore, we also discuss 
interventions in which control of sexually transmitted 
infection is used to prevent HIV infection. We present 
our key messages in panel 1.

Framework for control of sexually transmitted 
infections 
Sexually transmitted infections exert their eff ects at 
diff erent levels—individual-based, sexual and maternal-
child partnership, and also larger communities and 
populations (fi gure 1). The connections between these 
groups are intrinsic to the nature of infections transmitted 
from person to person by sexual intercourse and therefore 
to their control. Mixing between individuals is a 
characteristic of partnerships, which form within sexual 
networks. Sexual networks are structural and temporal 
representations of the way in which individuals (nodes) are 
linked through sexual relationships, and provide pathways 
through which infection can be transmitted.19 Partnership 
and network formation, and the chance of acquiring and 
transmitting an infection sexually are not random; they are 
determined by individual factors, cultural values, 
geography, demography, economics, health service, and 
political and legal structures.20 As a result, there are 
individuals whose sexual behaviour patterns, and social 
and health-seeking behaviours within networks, contribute 
disproportionately to the transmission of infection. These 
core groups can sustain an epidemic of a sexually 
transmitted infection and, through bridging populations, 
can continue to drive sporadic transmission in the general 
population (fi gure 2).21 

The control measures needed are dependent on the 
sexually transmitted infection and its epidemic phase. The 
spread of infections within a particular population is 
dependent not only on people and their networks, but also 
on the virulence of the organism, and the duration of the 
infection. Highly transmissible and symptomatic 
infections—eg, gonorrhoea in men—will tend to get 
treated quickly, and transmission can be sustained only in 
people with a high probability of encountering another 
infected person. Infections that are easily transmitted but 
cause few or no symptoms—eg, chlamydia—can spread 
more generally through a population, although infection 
rates will still be higher in people with the greatest numbers 
of unprotected sexual contacts.22 Time is also an important 
factor: newly emerging infections (eg, syphilis in Europe 
in the 16th century) spread rapidly until they reach a 
hyperendemic equilibrium in the population. Infection 
rates will fall if sexual risk-taking behaviour or the virulence 
of the organism decreases, or the duration of infection is 
reduced. The infection then reaches a new lower 
equilibrium, with very low rates in the general population 
but continued hyperendemic transmission in core groups.21 
The distribution of gonorrhoea in many developed 
countries has followed this pattern.22 

Interventions 
Distinguishing between the individual and population-
level eff ects of interventions to control sexually 
transmitted infections is important because the 
population is more than an aggregate of individuals, and 
the organisation of networks within the population 
aff ects the impact of interventions.23,24 We propose that an 
intermediate level of intervention that recognises the 
importance of mother-child or sexual partnerships, and 
hence networks, should also be acknowledged. At the 
individual level, for example, eff ective antibiotics improve 
symptomatic case management but  do not prevent re-
infection in the index case unless partner notifi cation has 
been done and the partner (and their partners) also 
benefi ts from the treatment. In partnerships, an 
intervention such as antenatal syphilis screening benefi ts 
the individual mother and her baby, but an eff ect at the 
population level is unlikely because screening this group 
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Figure 1: Levels at which sexually transmitted infections have their eff ects 
HPV=human papillomavirus. HSV=herpes simplex virus. STI=sexually transmitted infection.
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Figure 2: Sexually transmitted infection transmission dynamics at the 
population level15

Arrows show direction of sexual contact between core groups, bridging 
populations, and general population. 
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only does not reduce general transmission. In 
populations, vaccination of all teenage girls against HPV 
might stop them developing cervical cancer, acquiring 
virus from, or transmitting it to, a new sexual partner, 
and ultimately reduce transmission of carcinogenic virus 
strains in the population. Beyond the population level, 
there are structural, legal, and policy interventions, such 
as laws to prevent discrimination, programmes to reduce 
sex-based inequalities, and policies to improve education 
or reduce income inequality.25,26 These interventions are 
discussed by Wellings and colleagues.27

Population approaches have the potential to reach more 
people than one-to-one interventions (fi gure 1).21,26 The 
paradigm, developed for non-communicable diseases, of 
reducing risk in whole populations rather than off ering 
interventions only to individuals at high risk is well 
recognised. However, for sexually transmitted infections, 

interactions between individuals with diff ering risk profi les 
can alter this balance.23 Some interventions can have a 
greater eff ect on transmission if eff ectively delivered to a 
core group rather than to the general population (fi gure 2).28 
The most eff ective control measures will diff er for every 
infection according to its transmission dynamics and 
stage of infection, but might be a combination of 
population-based interventions for the general public and 
targeted interventions for those at high risk. Targeted 
interventions can be organised to be delivered to the 
community or subpopulations. 

Measurement of eff ectiveness 
The primary measure of eff ectiveness for any intervention 
is clearly dependent on the level at which it is meant to 
act. For individuals, relevant outcomes are reduced 
morbidity, mortality, or complications. At the level of the 
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Vaccination programme24

Intervention available, level 2 evidence of effectiveness39
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Figure 3: Eff ectiveness of interventions for controlling sexually transmitted infections
Dx=discharge. HPV=Human papillomavirus. STI=sexually transmitted infection. *Includes only interventions to prevent sexually transmitted HIV and hepatitis B. 
†Evidence for absence of benefi t of syndromic management for vaginal discharge when prevalence of sexually transmitted infections is low. ‡Rapid diagnostic tests 
being assessed by STD Diagnostics Initiative. §Interventions include treating male partner of women with trichomoniasis to prevent reinfection in the woman, and 
suppressive valaciclovir to index case in HSV-2 discordant couples. ¶Evidence is categorised as level 2, because level 1 evidence is available only for prevention of 
pelvic infl ammatory disease in individuals.



Series

www.thelancet.com   Published online November 1, 2006   DOI:10.1016/S0140-6736(06)69482-8 5

partner, an intervention has to show that it benefi ts both 
members of the pair. Interventions aimed at controlling 
sexually transmitted infections in the population should 
show that they reduce transmission by reducing the 
incidence and prevalence of infection in the population 
at risk.

Figure 3 shows the range of sexually transmitted 
infections for which individual, partner, and population-
based interventions are, or might soon be, available. It 
also shows those interventions for which there is the best 
evidence of eff ectiveness in prevention of the primary 
outcome, which is either morbidity or transmission. Best 
evidence of eff ectiveness means that eff ectiveness has 
been shown in high quality systematic reviews or large, 
well conducted individual randomised controlled trials, 
but also allows for convincing evidence from 
non-randomised assessments of interventions that have 
substantially reduced mortality39—eg, antenatal screening 
for syphilis. We assigned quality of evidence mainly on 
the basis of the fi ndings of existing systematic 
reviews24,29–31,35,36,38,40,41 (see Search strategy and selection 
criteria).  

A wide range of technical interventions that target 
individual or partnerships has been assessed (fi gure 3). 
Consistent, high quality evidence that these interventions 
contribute to reducing transmission of infection as part 
of population level programmes is, however, scarce. 

Interventions for individuals 
Condoms, both male and female, are widely promoted 
as an essential component of control programmes for 
sexually transmitted infections.42 Consistent correct use 
without breakage or slippage should protect an 
uninfected person from acquiring an infection (primary 
prevention) and an infected person from transmitting 
infections (secondary prevention) if the site of infection 
is covered by the condom. In prospective studies, 
consistent condom use has reduced, but not eliminated, 
acquisition of gonorrhoea, chlamydia, genital herpes, 
and syphilis in men and women, and HPV and possibly 
trichomonal infections in women.29,43 The reasons for 
condom failure are mainly human rather than 
mechanical. The eff ects of interventions to encourage 
condom use and other changes in sexual behaviour as 
primary prevention of sexually transmitted infections 
in individuals, partnerships, and populations are 
discussed by Wellings and colleagues.27

Despite the benefi ts of population approaches, the 
biomedical model prevails in the organisation and 
delivery of treatment. This model encourages the search 
for single solutions—magic bullets—to be used by 
individual physicians for individual patients.15,44 In 
developed countries, diagnosis and management of 
individuals with sexually transmitted infections can be 
highly effi  cacious. There are accurate diagnostic tests, 
eff ective single-dose antibiotics for treatment of 
bacterial and protozoal infections, and suppressive 

antiviral therapies that reduce recurrences of genital 
herpes simplex virus (HSV) infections and progression 
of HIV and hepatitis B virus infections in the individual 
(fi gure 3).31 In resource-poor settings, many of these 
eff ective technologies are not available, or are not 
accessible to most of those at highest risk of infection. 
All the single-dose treatments, aciclovir, and some 
antiretrovirals are on the WHO essential medicines 
list,45 although availability is not guaranteed.

There are interventions for individuals that are still 
being tested in trials—eg, male circumcision. Many 
observational studies have indicated strong protection 
against the acquisition of ulcerative sexually transmitted 
infections46 and HIV,47 but confounding by cultural and 
sexual behaviour cannot be fully accounted for. Three 
randomised controlled trials in South Africa, Uganda, 
and Kenya are therefore investigating effi  cacy. The fi rst 
trial was stopped after interim analysis showed a 60% 
reduction in the acquisition of HIV infection.48 Eff ects 
on the frequency of genital ulcer disease and other 
sexually transmitted infections from any trial are not 
yet known. Other interventions—eg, the vaginal 
microbicide nonoxinol 9—are now known not to protect 
against either HIV or other sexually transmitted 
infections.36 Alternative microbicide preparations 
against HIV are being assessed in trials but most of 
these have no activity against other sexually transmitted 
infections.49 

Vaccines 
The fi rst vaccine that protected against a sexually 
transmitted infection was hepatitis B vaccine, which 
was tested in men who have sex with men in the USA.24 
A new vaccine (Gardasil, Merck, New Jersey, USA), 
licensed in June, 2006, and in Europe in September, 
2006, off ers a high level of protection against some 
strains of HPV infection in previously unexposed 
women. The vaccine contains non-infectious virus-like 
particles of the major capsid antigen L1 of HPV types 16 
and 18, which cause cervical cancer, and types 6 and 11, 
which cause genital warts. In restricted analyses of 
women who completed the three-dose vaccine schedule 
without major protocol violations in four phase II and 
III trials, there were no cases of type 16 or 18 associated 
cervical intraepithelial neoplasia grade 2 or 3 in the 
8487 women who received the vaccine compared with 
53 cases in 8460 women who received placebo.33 The 
vaccine also prevented 99% of warts caused by HPV 6 
and 11. Effi  cacy was, however, only about 36% in women 
who had already been infected with HPV. A second 
candidate vaccine (Cervarix, GlaxoSmithKline, 
Middlesex, UK) against HPV 16 and 18, which has 
shown some cross-protection against other high-risk 
HPV types,50 is expected to be licensed in 2007. Vaccines 
against HSV have shown transient, part protection only 
(panel 2),51 and there are currently no vaccines against 
any other sexually transmitted infection.
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Syndromic management 
The greatest defi ciency in individual case management in 
resource-poor settings is the scarcity of cheap and accurate 
diagnostic tests. Syndromic management remains the 
core intervention in the WHO strategy for delivering 
prevention and care for people with sexually transmitted 
infections in resource-poor settings where laboratory 
testing is not available.15 Syndromic management involves 
the use of simple fl owcharts to help health-care workers 
identify groups of symptoms and easily recognisable 
signs (syndromes) and guide treatment that covers the 
most probable causes of the syndrome.42 Treatment of 
patients at the fi rst visit avoids loss to follow-up and 
provides an opportunity for education, advice on sexual 
behaviour, promotion or provision of condoms, and 
partner notifi cation. The syndromic approach, which can 
be used at all levels of health care,52,53 treats mixed 
infections, and prospective studies provide some evidence 
of eff ectiveness in the management of symptomatic 
urethritis and epididymitis in men, and genital ulcer 

disease in both women and men where syphilis and 
chancroid are common causes.40,52 However, HSV type 2 
is emerging as the most common cause of genital ulcer 
disease,54 and WHO guidelines recommend incorporation 
of aciclovir into the syndromic treatment package for 
genital ulcers when the proportion of ulcers due to HSV 
type 2 is greater than 30%.42 Trials are being done to 
determine if this intervention could also reduce the 
transmissibility of HIV infection (panel 2). 

The syndromic fl owchart for the management of vaginal 
discharge does not work well for controlling sexually 
transmitted infections in women because this symptom 
is a poor proxy for endocervical chlamydia and 
gonorrhoea.11,52 Sensitivity and specifi city remain low even 
when supplemented by speculum examination and risk 
assessment, which are often either unavailable or 
culturally inappropriate.40,61 In Matlab, Bangladesh, only 
three of 320 women with abnormal vaginal discharge had 
chlamydia or gonorrhoea. The poor specifi city of the 
algorithm in this low prevalence population (56%) meant 
that 36–87% of costs would have been spent on uninfected 
women.61 Even in settings where the prevalence of 
endocervical infections is more than 15%, fewer than one 
in three women diagnosed syndromically will have a 
sexually transmitted infection.52 The use of fl owcharts for 
vaginal discharge has been suggested to provide treatment 
for vaginal sexually transmitted infections (trichomonas) 
and endogenous reproductive tract infections (bacterial 
vaginosis and candidosis).52,61 In south Asia, up to 25% of 
women who present to primary health centres have 
vaginal discharge, but this fi nding is more likely to be 
part of a culturally related or psychosomatic illness than a 
sexually transmitted or reproductive tract infection.11,62 
Apart from increased drug costs, overtreatment of vaginal 
discharge exposes women to the side-eff ects of multiple 
drugs, changes in the vaginal fl ora that might then 
exacerbate the symptoms and possible risks of 
gender-based violence as a result of notifying partners 
about sexually transmitted infections.13 

Rapid point-of-care tests 
Cheap, accurate, point-of-care tests are especially 
important for causal diagnosis of sexually transmitted 
infections that are undiagnosed or misdiagnosed by 
syndromic approaches, especially in women.34,63 The 
multiagency Sexually Transmitted Diseases Diagnostics 
Initiative33 sponsors a research programme to identify and 
assess rapid tests for use in resource-poor countries that 
are accurate, sensitive, specifi c, user-friendly, rapid, robust, 
equipment free, and delivered to settings where they are 
required. A range of tests for syphilis has been fi eld tested, 
the most promising of which are undergoing further 
assessment. Tests for chlamydia and gonorrhoea are also 
priorities. A new dipstick test, with monoclonal antibodies 
to label chlamydial lipopolysaccharide from any serovar, 
has shown sensitivity of 83·3% and specifi city of 98·5% 
compared with PCR for identifying trachoma-associated 

Panel 2: Potential for syndromic management of genital ulcer disease to reduce 
HIV transmission 

Herpes simplex type 2 (HSV-2) infection is replacing syphilis and chancroid as the most 
common cause of genital ulcer disease in many developing countries.54 HSV-2 increases 
the risk of acquiring HIV by three times55 and of transmitting HIV.56 Conversely, 
HIV-induced immunosuppression might increase susceptibility to HSV-2, increase HSV-2 
shedding,57,58 and increase severity of clinical manifestations.59 

Vaccine trials have shown only some effi  cacy so far. An HSV-2 glycoprotein D vaccine 
induced part protection from clinical disease (73%) and overall HSV-2 transmission (40%), 
but only in women with no previous exposure to either HSV-1 or HSV-2, and there was no 
protection in men or HSV-1-seropositive women.51 

Treatment for HSV-2 is becoming cheaper. Suppressive therapy reduces transmission to 
sexual partners in the immunocompetent,34 and might reduce HIV transmission in 
immunosuppressed people with recurrent HSV-2. In HIV-infected women with herpes, a 
proof of concept randomised trial in Burkina Faso showed that women receiving 
valaciclovir for 3 months had fewer episodes of HIV vaginal shedding (odds ratio 0·46, 
p=0·003) and lower HIV plasma viral load (0·39 log copies per mL reduction) than did 
women who received placebo (0·12 log copies per mL increase).18 

Three randomised controlled trials in Malawi, South Africa, and Ghana and Central African 
Republic are now assessing the eff ect on HIV genital shedding of incorporating episodic 
aciclovir into the syndromic management of genital ulcer disease. Preliminary data from 
the South African trial show that, in the fi rst 127 HIV-positive participants enrolled, 
52 (41%) were shedding HIV from genital ulcers at the baseline visit (median 272 copies per 
mL, range 51–100 000 copies per mL; G Paz-Bailey, Global AIDS Program for Central 
America, Centers for Disease Control and Prevention, Guatemala; personal communication). 
Other trials in Africa, Latin America, and the USA are assessing suppression of HSV-2 to 
reduce susceptibility to HIV in HIV-negative, HSV-2 seropositive individuals and to reduce 
infectiousness of HIV in individuals with HIV/HSV-2 co-infection.60 

WHO already recommends that aciclovir should be available in developing countries for 
patients with primary herpes, those with severe episodes, immunosuppressed patients, 
and patients with frequent recurrences.42 If episodic aciclovir reduces HIV shedding to the 
same degree as suppressive valaciclovir, it could have an important role in the reduction 
of HIV transmission.
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Chlamydia trachomatis serovars.64 If the point-of-care test 
has the same performance in genital specimens, clinical 
management of individuals with chlamydia would 
improve substantially. Even if cheap and widely available, 
however, better diagnostic tests used in symptomatic 
populations will not reduce the prevalence of asymptomatic 
sexually transmitted infections. Such a reduction needs a 
screening programme to identify the reservoir of infection. 
Identifi cation of the population at risk, high uptake, 
appropriate treatment and partner notifi cation, and 
regular repeated screening are all needed for a screening 
programme to be eff ective.65 

Partnership interventions 
Interventions for partnerships provide an opportunity to 
begin to break chains of transmission, either by reducing 
the risk of transmission from the infected person (often 
called the index case) to an uninfected partner or fetus, or 
by preventing reinfection from an infected partner to a 
treated person. Antivirals given to suppress recurrences of 
genital herpes in immunocompetent people can reduce 
transmission to susceptible partners.32 In nearly 
1500 serodiscordant couples given once daily valaciclovir 
or placebo for 8 months, 0·5% of partners in the valaciclovir 
group compared with 2·2% of partners in the placebo 
group acquired symptomatic HSV type 2 (hazard ratio 
0·25, 95% CI 0·08–0·75).32 Because of the co-factor eff ect 
of genital ulcer disease in enhancing the transmissibility 
of HIV infection, suppression of genital herpes could 
prevent transmission of HIV to susceptible sexual partners 
of people with both HIV and herpes (panel 2). 

Partner notifi cation 
Partner notifi cation is, by defi nition, a partnership-based 
intervention that aims to prevent onward transmission of 
infection. If successful, such an intervention will also 
prevent re-infection in the infected person. Partner 
notifi cation is a process that includes informing sexual 
partners of infected people of their exposure, 
administering presumptive treatment, and providing 
advice about the prevention of future infection.66 Partners 
can be informed by the patient (patient referral), the 
health professional (provider referral), or by the health 
professional if the patient has not done so within an 
agreed time (contract or conditional referral). In practice, 
patient referral is the most commonly used, and is the 
preferred, method.37,38 A range of partner notifi cation 
approaches can increase the numbers of sexual partners 
treated for people with gonorrhoea, chlamydia, syphilis, 
HIV, trichomonas, and sexually transmitted infection 
syndromes, but this is a proxy outcome that assumes that 
partner treatment prevents onward spread.24,37,38,41 Only 
recently have trials been large enough to show that the 
risk of reinfection or persistent infection in index cases 
can also be reduced. When compared with basic patient 
referral, four trials in which index cases received 
antibiotics or prescriptions to give directly to their 

partner(s) (patient-delivered partner therapy) showed a 
reduced risk of reinfection with gonorrhoea or chlamydia 
(summary relative risk 0·72, 95% CI 0·58–0·88).38 For 
transmission to be interrupted in the population, enough 
partners of the partners of index cases have to be traced 
and treated, and their partners likewise, to have an eff ect. 
The absence of a population eff ect of existing partner 
notifi cation interventions is unsurprising when the 
average number of sexual partners treated per index case 
with gonorrhoea or chlamydia is about 0·5.67 

Outcomes show that partner notifi cation is a diffi  cult 
intervention to do well. All the problems of stigma, 
blame, relationship breakdown, and the increased 
possibility of gender-based violence come to the fore 
when someone has to tell their partner(s) that they might 
have a sexually transmitted infection. Partner notifi cation 
is an integral component of syndromic management,15 
which is inaccurate in many settings. Randomised 
controlled trials of partner notifi cation for syndromically 
diagnosed infections in Uganda and Zimbabwe show 
that quarrelling and fi ghting, and actual or feared physical 
violence are indeed problems.68,69 Therefore, the 
public-health aims of infection control have to be weighed 
carefully against the welfare of the patient, and decisions 
about appropriate interventions assessed carefully for 
every setting and individual.70

Antenatal screening 
Sexual partnerships are not the only partnerships 
implicated in transmission. When sexually transmitted 
infections aff ect pregnant women, fetuses and newborn 
infants can also be infected and die. Antenatal screening 
programmes are good examples of interventions that 
use effi  cacious single interventions—eg, diagnostic 
tests and antibiotics—but for which eff ectiveness in 
prevention of transmission is dependent on delivering 
them in an organised, sustainable way, in a receptive 
environment. Evidence of the eff ectiveness of antenatal 
screening programmes can be diffi  cult to establish, 
perhaps because of perceived ethical diffi  culties of 
randomly assigning pregnant women to interventions 
that are believed to be eff ective. Intramuscular penicillin 
for pregnant women with syphilis can prevent congenital 
syphilis, but there are no trials that establish the 
optimum regimen.71 Randomised controlled trials show 
that treating chlamydia in pregnancy cures the pregnant 
woman,72 but evidence of the benefi t to neonates comes 
from cohort studies.73 For these interventions to be 
eff ective, however, a present and functioning health 
system needs to identify women through screening 
programmes. Panel 3 shows how interventions to 
improve the eff ectiveness of antenatal syphilis screening 
have been assessed and implemented. 

Population-based interventions 
Population-based interventions to control sexually 
transmitted infections are complex and can incorporate 
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multiple individual and partnership-based interventions. 
Every intervention should be shown to be eff ective alone, 
and when combined in the way in which they are to be 
delivered as a programme. Ultimately, interventions for 
the population are delivered to individuals but it is the 
population-based aims, coordination, organisation, and 
monitoring of delivery and outcomes that defi ne these as 
programmes rather than interventions for individuals.

Control of sexually transmitted infections to prevent 
HIV transmission 
Community-based interventions to control sexually 
transmitted infections in the general population in 
sub-Saharan Africa have some eff ect on syphilis and 
other infections but provide apparently confl icting results 
about whether or not they reduce the risk of HIV 
transmission.24,30 Two trials in the general population 
included an intervention to improve the accessibility and 
infrastructure of government health services for providing 
syndromic management in Mwanza, Tanzania,86 and 
Masaka, Uganda.87 A third trial, in Rakai, Uganda, provided 
antibiotic treatment every 10 months to all adults.88 
Reduction of the frequency of other sexually transmitted 
infections was a secondary endpoint in all trials, and a 
meta-analysis has shown that, overall, these interventions 
were eff ective: the relative risk of any sexually transmitted 
infection in intervention compared with control 
communities was 0·83 (95% CI 0·79–0·86).30 Specifi cally, 
the frequency of syphilis fell in intervention villages in all 
three trials, urethritis and gonorrhoea fell in the trials in 
Mwanza86 and Masaka,87 respectively, and trichomonal 
infections fell in Rakai.88 There was no eff ect on chlamydia 
infection in any trial. The frequency of HIV infection was 
reduced only in the Mwanza trial.86 A further trial in 
adolescents in Mwanza89 showed no eff ect on HIV 
frequency.

Mathematical modelling studies that investigated 
diff erences in the results of the general population trials 
in Mwanza, Masaka, and Rakai suggest that improved 
services and mass treatment had much the same eff ect on 
sexually transmitted infections.90 The eff ect on HIV 
transmission, however, was dependent on the role of 
concurrent sexually transmitted infections in promoting 
new HIV infections in epidemics at diff erent stages. The 
earlier phase of the HIV epidemic in Mwanza and higher 
frequencies of risky sexual behaviour and curable sexually 
transmitted infections at the time of the intervention 
could explain the greater eff ect on HIV incidence in 
Mwanza than in the Ugandan trials.91 Strengthening 
services to provide consistent high-quality treatment of 
symptomatic sexually transmitted infections is therefore 
deemed to be an important intervention for limiting the 
spread of HIV in countries with low-level concentrated 
epidemics, especially when access is secured for vulnerable 
populations, including sex workers, their clients and 
regular partners, men who have sex with men, people 
with a sexually transmitted infection, and sexually active 
adolescents.15 

Periodic presumptive treatment 
Presumptive treatment is a one-time treatment given for a 
presumed infection. Presumptive treatment given at 
regular intervals is known as periodic presumptive 
treatment. In theory, this approach should reach a greater 
proportion of people with sexually transmitted infections 
than treating only those with symptoms, and avoids the 

Panel 3: Improving the eff ectiveness of antenatal syphilis screening 

Antenatal screening and treatment to eliminate congenital syphilis is a global health 
priority74 and is universally regarded as eff ective.75 Interventions to improve the 
eff ectiveness of existing antenatal syphilis screening have focused on a strategy of 
decentralised testing: providing rapid syphilis testing on site, training staff  to do the test, 
and starting treatment on the same day to increase uptake, and avoid loss to follow-up 
and delays in starting treatment.76 There are failures at all levels, however, even when 
policies exist: from women’s lack of awareness of the existence or severity of syphilis, 
through an absence of services and logistical diffi  culties in existing clinics, to a scarcity of 
political will at the top.77 The result is that 30% or more of all pregnant women receive no 
antenatal care,78 and the average fi rst visit at 5–6 months is too late to prevent congenital 
syphilis.9 One of the main barriers for women who do attend antenatal clinics is the 
complicated process for syphilis testing, which is usually done in a central hospital 
laboratory, despite the simplicity of the rapid plasma reagin test. 

Three comparative studies79–81 and fi ve reports from demonstration projects in Kenya76,82–84 
and Haiti85 done over the past 15 years show that providing access to technical 
interventions alone does not improve outcomes. One cluster randomised controlled trial, 
providing decentralised screening to women in seven intervention clinics in Kwa-Zulu 
Natal, South Africa, showed no eff ect compared with seven control clinics on congenital 
syphilis rates, despite reducing the time to fi rst injection by 16·3 days (95% CI 
12·7–19·8).79 Two non-randomised cluster studies, however, showed that in Lusaka, 
Zambia, rates of treatment, partner notifi cation and spontaneous abortion and stillbirth 
fell after the introduction of decentralised screening,80 and in Maputo, Mozambique, 
fewer infants of mothers with syphilis died in the fi rst week of life and fewer had positive 
syphilis serology at birth than those in control clinics.81 The diff erence in the results is 
probably because in both the non-randomised studies, on-site screening was only one 
component of a package that also provided health promotion, training, partner 
management, and regular supplies to intervention but not control sites. Eff ects in the 
intervention areas might also have been overestimated because clustering was not 
accounted for in the analyses.

Demonstration projects are usually set in only one area to assess the implementation of 
an intervention under fi eld conditions, supported by the training and infrastructure that 
would be desirable in a full-scale programme. In rural Haiti, provision of sustained access 
to equipment and training for community workers to do decentralised syphilis screening 
was associated with a reduction in congenital syphilis rates from 1996 to 2001.85 In 
Nairobi, Kenya, decentralised screening was implemented in nine of 30 public clinics with 
maternal and child health services in 1992 to 1993.76 Antenatal syphilis testing soon after 
initiation was nearly 100%, 87% of seropositive women were treated at the fi rst visit, and 
half of partners were treated. Subsequent changes in seroprevalence were attributed to 
the changing logistical situation.82 By 1997 to 1998, uptake of antenatal screening in 
intervention clinics was reported to be higher (79%) than in non-intervention clinics 
(56%), but the gestational age at presentation (25 weeks) and proportion of seropositive 
women treated were much the same, and the proportion seropositive at delivery was the 
same as at the initial visit.83 Diffi  culties with sustainability meant that this84 and other 
programmes have not been scaled up in the long term.
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costs of diagnostic tests. The interval between treatments 
must, however, be short enough to avoid re-infection. In 
Rakai, Uganda, treatment at 10-month intervals had little 
eff ect on transmission in the general population, with a 
reduction in long-term syphilis reactivity and trichomonal 
infections but no eff ect on gonorrhoea, chlamydia, bacterial 
vaginosis, or reports of urethral discharge, vaginal 
discharge, or genital ulcers.88 The reductions in infection 
were outweighed by the operational requirements of 
implementation. Presumptive treatment has therefore 
been suggested as a temporary strategy to reduce pre-
valence as part of a package of services in some populations 
at high risk of infection whereas other curative and 
preventive services are being established. In female sex 
workers given monthly single-dose antibiotics in Benin, 
Ghana, and Kenya, however, only one of three randomised 
controlled trials, in Kenya, showed a reduction in chlamydia 
and gonorrhoea.24 The intervention had no eff ect on HIV 
acquisition. Periodic presumptive treatment has not been 
assessed in other groups—eg, men who have sex with men. 

Population screening programmes 
Chlamydia is the only sexually transmitted infection for 
which organised population screening now takes place. 
The population endpoint of screening for asymptomatic 
chlamydia is to have identifi ed and treated enough 
infections for transmission in the community to 
decrease,91 and for chlamydia prevalence to have fallen 
(panel 4). There are also individual and partnership aims. 
For individual women, having an early endocervical 
chlamydial infection treated should reduce the risk of 
pelvic infl ammatory disease, ectopic pregnancy, and 
infertility. Reduction of transmission to partners would 
be achieved by partner notifi cation. 

The opportunistic screening approach used in existing 
national chlamydia control activities, in England,91 
Sweden,95 and the USA,96 has not been assessed in 
randomised controlled trials.35 Opportunistic screening 
means that people are off ered the opportunity to be tested 
for chlamydia at the time of a health-care consultation, or 
attendance at another selected setting, usually for an 
unrelated reason.65 The alternative approach is proactive 
screening, which requires the use of a population register 
to identify in advance those who should be off ered 
screening, and invite them to have a test at regular pre-
specifi ed intervals (also known as active, systematic, 
register-based, or call-recall screening). The organisational 
diff erence is important: regular screening is harder to 
achieve with opportunistic screening. If uptake is modest 
and irregular, the average screening interval will be long 
enough to allow chlamydia transmission to continue and 
limit the impact of screening (panel 4). Randomised 
controlled trials have shown the effi  cacy of chlamydia 
screening in preventing pelvic infl ammatory disease, but 
the screening approach in these trials was proactive, rather 
than opportunistic.35 Two randomised trials in the USA 
and Denmark have shown a reduction in pelvic in-

fl ammatory disease of about 50%.97,98 One trial in Inuit 
communities recorded a fall in chlamydia prevalence after 
1 year of screening in intervention villages but not in 
communities for which only opportunistic screening was 
off ered, but baseline diff erences and the absence of 
analysis that took clustering into account make these 
results diffi  cult to interpret.99 Time-series studies showing 
falling chlamydia, pelvic infl ammatory disease, and ectopic 
pregnancy rates in the early 1990s in Sweden and the USA 
have been interpreted as evidence of the success of 
opportunistic screening.100–102 These decreases, however, 

Panel 4: Use of mathematical modelling to show the potential eff ect of population 
screening for chlamydia 

Mathematical modelling can show the importance of regular and high coverage of screening 
programmes for asymptomatic chlamydia to interrupt population transmission and hence 
reduce prevalence.

Mathematical modelling is a powerful method for the investigation of the epidemiology and 
control of sexually transmitted infections.92 By use of a hypothetical population, they can 
show the likely eff ect of an intervention under diff erent conditions. To obtain credible 
estimates of the eff ect on cases of infection or complications prevented, the modelling 
approach must incorporate the dynamic interactions between individuals. The most realistic 
representations come from stochastic simulation models that allow individual partnerships 
to be formed and dissolved,90,92–94 and diff erential sexual mixing according to levels of sexual 
activity to be specifi ed.92–94 These models are computationally complex, require many 
assumptions, and can be diffi  cult to interpret.92 

We investigated the eff ect of a programme targeted at sexually active 16–25 year olds that 
recommends annual screening. The actual proportion of people tested every year was taken 
from studies that achieved low (35%)94 or high (64%) uptake.93 We used an individual-based 
transmission dynamic model93,94 that used empirical data to specify sexual mixing by activity, 
duration of partnerships, concurrent partnerships, condom use, age diff erences between 
women and men, performance of nucleic acid amplifi cation diagnostic tests, the proportion 
of people treated with single-dose azithromycin, and the proportion that received partner 
notifi cation. We used estimates of chlamydia transmissibility and duration of untreated 
infection from previous models.93 Chlamydia trachomatis was introduced into the population 
and the steady state prevalence after 5000 days used as the baseline. The model was run 
30 times for all options, on a population of 50 000 individuals for 15 000 simulated days 
every time. The prevalence of chlamydia was recorded every 20 days by sex and 5-year age 
bands.

The fi gure shows how the uptake of chlamydia screening off ered to either women only, or to 
women and men, aff ects chlamydia prevalence in 16–25 year olds after 10 years of screening. 
If the uptake of long-term screening of women only were 35%, chlamydia prevalence would 
be expected to fall by about 10% (from 4·4% to 3·9%). The greatest proportional reduction 
was seen when screening uptake in both women and men was high, and the starting 
prevalence low. With all scenarios, screening led to a reduction in chlamydia prevalence, 
which reached a new, lower, steady state after about 2 years. 

Screening programmes might direct additional resources to groups with the most risky sexual 
behaviour—eg, sex workers, their clients, migrant workers, and those attending sexually 
transmitted diseases clinics. The table shows that if targeted screening could reach 100% of 
women in the highest activity group every year and no-one else was screened, the reduction 
in population prevalence would be about the same as screening 35% of all groups. A 
screening programme that reaches 35% of women and men in the general population and all 
women and men at highest risk would have the greatest eff ect.

(Continues on next page)
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happened at the same time that large-scale HIV prevention 
campaigns promoting safer sex were credited with 
reducing rates of sexually transmitted infections in 
countries that did not have chlamydia screening pro-
grammes at that time.103,104 In Sweden, which has the most 
longstanding national chlamydia control activities, the 
prevalence of chlamydia has actually increased, and in 
2005 was the highest ever recorded.105 At present, there are 
no examples of national chlamydia screening programmes 
using a screening approach that has been assessed in a 
randomised controlled trial, although a pilot study of 
proactive screening with mailed home-collected specimens 
will begin in the Netherlands in 2007. 

Vaccination programmes 
Hepatitis B and HPV vaccines are effi  cacious at preventing 
infection in unexposed individuals. However, delivery to a 
high proportion of the population at risk is a challenging 
goal. Sexual intercourse is the most common route of 
transmission of hepatitis B in developed countries,106 and 
hepatitis B vaccine was originally tested in men who have 
sex with men. However, the vaccine was not heavily 

promoted for the prevention of sexually acquired hepatitis, 
and completion of the full three-dose course in men who 
have sex with men in countries such as the USA and UK 
remains poor.106,107 In endemic areas in the rest of the world, 
perinatal and childhood transmission are the most 
important routes. The inclusion of hepatitis B vaccine in 
the WHO Expanded Programme on Immunisation 
schedules at birth (in 153 countries in 2004) will have the 
greatest eff ect on transmission and, eventually, on sexual 
transmission. 

Vaccination programmes against HPV infection could 
save the lives of many of the 274 000 women who die from 
cervical cancer every year.108 Screening programmes to 
identify and treat endocervical squamous cell abnormalities 
have been the mainstay of prevention, and have reduced 
mortality substantially in high-income countries. As with 
chlamydia, however, the organisation of screening and 
follow-up is not aff ordable or feasible in many resource-poor 
settings. About 80% of cases and 80% of deaths from 
cervical cancer now occur in resource-poor countries, with 
25% of the global burden in India alone.109 

HPV presents new challenges for those developing 
vaccination programmes—eg, issues related to HPV as a 
sexually transmitted infection, how to achieve maximum 
coverage, and who will benefi t most. As a sexually 
transmitted infection, HPV is common and is usually 
acquired soon after sexual debut, so vaccination will have 
to be given to girls of age 9–12 years, before they start to 
become sexually active.110 Governments, communities, 
and parents will have to deal with the misperceptions 
that a vaccination to prevent a sexually transmitted 
infection will promote premature sexual activity. They 
will also have to understand the need to vaccinate young 
children against a disease that occurs decades later. 
Cancer prevention agencies will have to manage their 
concerns that promotion of HPV vaccine as an 
intervention against a sexually transmitted infection 
might reduce its acceptability and undermine eff orts to 
promote it as cancer prevention.109 

The optimum age for HPV vaccination of girls is 
outside the target age groups of the Expanded Programme 
on Immunisation. Tetanus toxoid should be given to 
young women, but global coverage is only 50% and 
much of this proportion is given to parous women,110 
which is too late for HPV vaccination. To reach 
9–12-year-old girls in school-based programmes will be 
diffi  cult, since 42% of girls in sub-Saharan Africa and 
29% in south Asia are not in school at this age.111 Annual 
immunisation campaigns might be the only feasible 
option. Existing sexual and reproductive health services 
will have an important role in catch-up campaigns and 
in reaching other target populations such as men who 
have sex with men.107 There are still doubts about the 
vaccine’s per formance in Africa, where the prevalence of 
HPV is highest.110 Overcoming these diffi  culties, however, 
could provide the pathways to successfully introducing a 
vaccine for HIV in the future.

(Continued from previous page)
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Table: Eff ect of general population and targeted screening on chlamydia prevalence

Figure: Eff ect of chlamydia screening uptake on prevalence
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Opportunities for delivering interventions 
The integration of public-health interventions—eg, 
screening and vaccination programmes—into a broad 
range of sexual and reproductive health-care services has 

the potential to reach a high proportion of sexually active 
adults, especially women. Since the 1994 Cairo 
International Conference on Population and Development, 
the international community has had a global commitment 

Nica
ragua 2001

Haiti 
2000

Guatemala 1998/99

Dominica
n Republic 

2002

Colombia 2005

Brazil 
1996

Boliv
ia 2003

Vietnam 2002

Thaila
nd 1987

Philip
pines 2

003

Nepal 2
001

Indonesia
 2002/03

India 1998/99

Bangladesh
 2004

Kazakhsta
n 1999

Uzb
ekist

an 1996

Turkey 1998

Morocco
 2003/04

Egypt 2
000

Zim
babwe 1999

Arm
enia 2000

Zambia 2001/02

Uganda 2000/01

Togo 1998

Tanzania 2004

South Afric
a 1998

Senegal 1997

Rwanda 2000

Nigeria
 2003

Niger 1
998

Namibia 2000

Mozambique 2003

Mali 2
001

Malawi 2
000

Madagasca
r 2

003/04

Kenya 2003

Guinea 1999

Ghana 2003

Gabon 2000

Ethiopia 2000

Cote d’Iv
oire

 1998/99

Comoros 1
996

Chad 2004

CAR 1994/95

Cameroon 2004

Burkina Faso
 2003

Benin 2001
0

5

10

Pr
op

or
tio

n 
of

 cu
rre

nt
ly

 m
ar

rie
d 

w
om

en
 (%

)

15

20

30

25

35

40

45

50

55

North Africa/
west Asia/

Europe
Sub-Saharan Africa Central 

Asia
South and

southeast Asia
Latin America
and Caribbean

2

3

4

5

6

7

8

9

0

1

Pr
op

or
tio

n 
(%

)

Chad 2004

Cameroon 2004

Mali 2
001

Burkina Faso
 2003

Benin 2001

Ghana 2003

Nigeria
 2003

Rwanda 2000

Kenya 2003

Tanzania 2005

Uganda 2001

Mozambique 2003

Zambia 2002

Zim
babwe 1999

Malawi 2
000

Arm
enia 2000

Peru 1996

Colombia 2000

Nica
ragua 2001

Haiti 
2000

Dominica
n Republic 

2002

2

3

4

5

6

7

8

9

0

1

Chad 2004

Cameroon 2004

Mali 2
001

Burkina Faso
 2003

Benin 2001

Ghana 2003

Nigeria
 2003

Rwanda 2000

Ethiopia 2000

Kenya 2003

Tanzania 2005

Uganda 2001

Mozambique 2003

Zambia 2002

Zim
babwe 1999

Malawi 2
000

Arm
enia 2000

Haiti 
2000

Boliv
ia 2003

Dominica
n Republic 

2002

Philip
pines 2

003

Bangladesh
 2004

Women Men

B

A

Pr
op

or
tio

n 
(%

)

Figure 4: Use of sexual and reproductive health services by the general population
(A) Proportion of women currently using modern contraceptive methods (including the pill, intrauterine device, injection, diaphragm, foam, jelly, condom). (B) Proportion of sexually active women 
(left) and men (right) who reported with any symptoms of a sexually transmitted disease (bars) or who sought treatment with trained personnel in the past year (line). Source: Demographic and 
Health Surveys.112
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to provide integrated sexual and reproductive health care 
to meet the needs of young people, men, and women 
throughout the life cycle. This commitment has been 
specifi cally understood to include the provision of 
integrated services for prevention and care of sexually 
transmitted infections in primary health care. Figure 4 
shows the proportion of married women with a reversible 
method of contraception as a proxy for the proportion 
using family planning services, and the proportions of 
sexually active women and men who had symptoms 
associated with sexually transmitted infections, and who 
sought treatment, based on data from Demographic and 
Health Surveys.112 In many countries, a substantial 
proportion of those with symptoms had not sought care. 
Provision of inter ventions to control sexually transmitted 
infections in family planning clinics, antenatal clinics, 
and maternal and child health clinics might reduce missed 
opportunities for prevention, detection, and treatment.15 
Stronger evidence for the benefi ts of integrating services 
in any area of health care is, however, needed.113 For 
sexually transmitted infections, a randomised trial of 
integrated services has been done only in female sex 
workers at truck stops in Tanzania.113 

Key populations for control interventions 
Populations at high risk of sexually transmitted infections 
include sex workers, their clients and non-paying partners, 
men who have sex with men, people with a sexually 
transmitted infection, including those with HIV infection, 
and sexually active adolescents.15 For these groups, access 
to services to treat sexually transmitted infections is often 
restricted because they are marginalised or criminalised. 
Young people, especially women, are highly vulnerable, 
but strategies for delivering accessible, acceptable, and 
eff ective services have not been determined in many 
settings.114 In many countries in Africa and central and 
southeast Asia the proportion of adolescent women who 
use modern contraceptive methods is lower than for older 
women112 because health services are available only to 
married women and adolescents often need permission 
from a parent or a spouse to attend.112

Men are more likely than women to be the primary 
source of sexually transmitted infections in many marital 
and cohabiting relationships. Men do seek sexual health 
care, but such care tends to be in the unregulated private 
sector, which traditionally has had little incentive to 
participate in achieving public-health goals.115 However, 
public health and sexual and reproductive health 
communities need to work with the multifaceted private 
sector in most countries to ensure that interventions and 
services reach men as well as women.15,115 

Discussion 
We need to control sexually transmitted infections 
eff ectively because of the substantial morbidity and 
mortality that they cause in their own right, not merely 
because they can facilitate HIV transmission. By 

recognising that these infections, by their transmissible 
nature, aff ect not only individuals, but their partners as 
well, and that control interventions work at many levels, 
to take a public-health approach makes sense. The WHO 
draft global strategy for prevention and control of sexually 
transmitted infections recommends that this approach 
includes promotion of safer sexual behaviour and early 
health-care seeking behaviour, horizontal implementation 
of prevention and care across all primary health-care 
services, comprehensive case management, implemen-
tation of evidence-based strategies, and surveillance that 
includes monitoring of sexual behaviour.15 Evidence-based 
strategies make use of technical interventions that work 
in individuals, and can be combined in a coordinated 
way to be delivered as programmes for specifi c groups or 
whole populations. Any programme should also be 
shown to work in the way in which it is to be delivered to 
the population before being implemented. 

Stigma and moralising are not the only barriers to 
engaging policymakers in tackling sexually transmitted 
infections. If we cannot say how many cases of infection 
could be prevented by an intervention, nor how much it 
will cost, policymakers will put their money into 
interventions whose benefi ts have been quantifi ed. The 
absence of basic data is therefore a major limitation to 
lobbying for and promotion of eff ective interventions. 
There are three types of problem. First, surveillance is 
often poor. The prevalence, cause, and antimicrobial 
resistance patterns of sexually transmitted infections, and 
sexual behaviour indicators are unknown in many settings, 
so determining optimum treatment packages for 
syndromic management and monitoring the eff ect of 
interventions is not possible. Second, there is uncertainty 
about the transmissibility, duration of infection, and 
natural history of many sexually transmitted infections. 
For example, the progression rate of untreated endocervical 
chlamydial infection to the upper genital tract is not well 
established and might be much lower than previously 
thought.116 This possibility has substantial implications for 
decisions about the cost eff ectiveness of interventions 
such as chlamydia screening,117 because it is the resources 
saved by preventing costly complications such as tubal 
infertility that make an intervention attractive. Third, we 
need credible estimates from modelling studies of the 
eff ect and cost eff ectiveness of control interventions. 
Unlike non-communicable conditions, there are 
computational complications in analysing and modelling 
the transmission of sexually transmitted infections 
through complex networks, especially when they do not 
cause longlasting immunity.90 Standard static modelling 
techniques cannot take into account the indirect eff ects of 
transmission of infection: future cases prevented on the 
one hand, but an increase in the number of people 
rendered susceptible by detection or treatment on the 
other (panel 4). 

The selection and implementation of strategies and 
policies is still fraught with problems for most programme 
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managers. All too often, programme content is determined 
by external factors, especially funding bodies, that favour 
one intervention above others.118 For example, syndromic 
management for sexually transmitted infections was 
heavily promoted worldwide throughout the 1990s, even 
when information about local contexts suggested that the 
intervention was inappropriate in some settings.11 
Moreover, even when a policy such as antenatal syphilis 
screening has been placed on the agenda, formulated, and 
adopted, implementation is not guaranteed if the political 
environment is not supportive.119 The Reproductive Tract 
and Sexually Transmitted Infections Programme Guidance 
Tool120 is an action-oriented strategic planning process that 
enables decision makers to set goals and directions and to 
prioritise interventions for addressing the problem of 
reproductive tract infections, including sexually 
transmitted infections. Assessments in Brazil, Ghana, 
Latvia, and China have shown its usefulness in assisting 
programme managers to select from the range of available 
options, rather than focusing on a single-intervention 
approach to programme design. Nonetheless, the 
assessment also emphasised the role that broader issues 
of health sector reform had in determining which 
interventions were eventually implemented. 

Conclusions 
The massive global response to the HIV/AIDS epidemic 
has to continue, but not at the expense of controlling 
other sexually transmitted infections for which fi nancial 
resources and support have decreased over the past 
5 years.15 Investment in eff ective population-based control 
of sexually transmitted infections will bring independent 
benefi ts and help achieve other MDGs of gender equality, 
and improved child and maternal health, even if they are 
not a named priority. Where there are links with HIV/AIDS 
prevention then these should be strengthened—eg, 
integration of antenatal syphilis screening into 
programmes to prevent mother-to-child HIV transmission. 
In return, the delivery of high quality comprehensive 
services for management of sexually transmitted 
infections can restrict the spread of HIV in early 
concentrated epidemics. Eff ective action needs a complex 
multifaceted approach that addresses the historical, 
cultural, and political context within which service 
delivery decisions are made and programmes delivered.2 
Strong advocacy and leadership are needed at global and 
country level to provide clear messages about the 
importance of controlling sexually transmitted and other 
reproductive tract infections, identify the interventions 
and programmes that work, identify the constituencies 
that aff ect resource allocation, and create multidisciplinary 
and multisectoral coalitions to infl uence decision 
makers.14 We must not allow stigma, prejudice, and moral 
opposition to obstruct the goals of infectious disease 
control. 
Confl ict of interest statement 
We declare that we have no confl ict of interest.

Acknowledgments 
We thank Gabriela Paz-Bailey for her valuable input in the section about 
interventions to control HSV-2, and Judith Stephenson, 
Metin Gülmezoglu, and Anna Glasier for their helpful comments on 
earlier drafts of this manuscript. N Low is employed by the University of 
Bern, which receives funding from the UK National Institute for Health 
and Clinical Excellence (NICE). Parts of the research referred to in this 
article were commissioned by NICE to inform the development of its 
forthcoming guidance on the prevention of sexually transmitted 
infections. The opinions expressed in the article are those of the author 
and not the Institute. This article does not constitute NICE guidance. 
N Broutet is a staff  member of the WHO. The author alone is 
responsible for the views expressed in this publication and they do not 
necessarily represent the decisions, policy or views of the WHO.

References 
1 Parran T. Shadow on the land. Syphilis. New York: Reynal & 

Hitchcock, 1937.
2 Brandt AM, Shumway Jones D. Chapter 2. Historical perspectives 

on sexually transmitted diseases: challenges for prevention and 
control. In: Holmes KK, Sparling PF, Mårdh PA, et al, eds. Sexually 
transmitted diseases, 3rd edn. New York: McGraw-Hill, Inc, 1999: 
15–21.

3 WHO/CMH Support Unit. Investing in health. A summary of the 
fi ndings of the Commission on Macroeconomics and Health. 
Geneva: WHO, 2006. 

4 Anon. UN AIDS warning frustrates Annan. http://news.bbc.
co.uk/1/hi/world/5039948.stm (accessed Sept 19, 2006). 

5 Mayaud P, Hawkes S, Mabey D. Advances in control of sexually 
transmitted diseases in developing countries. Lancet 1998; 
351 (suppl 3): S29–32.

6 Laxminarayan R, Mills AJ, Breman JG, et al. Advancement of global 
health: key messages from the Disease Control Priorities Project. 
Lancet 2006; 367: 1193–208.

7 Glazier A, Gülmezoglu AM, Schmid G, Moreno CG, Van Look PFA. 
Sexual and reproductive health: a matter of life and death. Lancet 
2006; published online Nov 1. DOI:10.1016/S0140-6736(06)69478-6. 

8 WHO. Burden of disease project. http://www3.who.int/whosis/
menu.cfm?path=evidence,burden (accessed Sept 19, 2006). 

9 Schmid G. Economic and programmatic aspects of congenital 
syphilis prevention. Bull World Health Organ 2004; 82: 402–09.

10 Walker DG, Walker GJ. Forgotten but not gone: the continuing 
scourge of congenital syphilis. Lancet Infect Dis 2002; 2: 432–36.

11 Trollope-Kumar K, Guyatt G. Syndromic approach for treatment of 
STIs: time for a change. Lancet 2006; 367: 1380–81.

12 Aral SO, Hawkes S, Biddlecom A, et al. Disproportionate impact of 
sexually transmitted diseases on women. Emerging Infect Dis 2004; 
10: 2029–30.

13 Bolan G, Ehrhardt AA, Wasserheit JN. Chapter 8. Gender 
perspectives and STDs. In: Holmes KK, Sparling PF, Mårdh PA, 
et al, eds. Sexually transmitted diseases, 3rd edn. New York: 
McGraw-Hill, Inc, 1999: 117–27.

14 Blanc AK. The eff ect of power in sexual relationships on sexual and 
reproductive health: an examination of the evidence. 
Studies Fam Plann 2001; 32: 189–213.

15 WHO. Prevention and control of sexually transmitted infections: 
draft global strategy. http://www.who.int/reproductive-health/docs/
stis_strategy.pdf (accessed Sept 19, 2006). 

16 Wasserheit JN. Epidemiological synergy: interrelationships 
between human immunodefi ciency virus infection and other 
sexually transmitted diseases. Sex Transm Dis 1992; 19: 61–77.

17 Cohen MS, Hoff man IF, Royce RA, et al. Reduction of 
concentration of HIV-1 in semen after treatment of urethritis: 
implications for prevention of sexual transmission of HIV-1. 
AIDSCAP Malawi Research Group. Lancet 1997; 349: 1868–73.

18 Nagot N, Ouedraogo A, Mayaud P, et al. Eff ect of suppressive 
therapy on HIV-1 genital shedding and plasma viral load: a proof 
of concept randomized double-blind placebo controlled trial 
(ANRS 1285 Trial). 13th Conference on Retroviruses and 
Opportunistic Infections; Denver, CO, USA; Feb 5–8, 2006. 
Abstract 33LB. 

19 Day S, Ward H, Ison C, Bell G, Weber J. Sexual networks: the 
integration of social and genetic data. Soc Sci Med 1998; 47: 
1981–92.



Series

14 www.thelancet.com   Published online November 1, 2006   DOI:10.1016/S0140-6736(06)69482-8 

20 Doherty IA, Padian NS, Marlow C, Aral SO. Determinants and 
consequences of sexual networks as they aff ect the spread of 
sexually transmitted infections. J Infect Dis 2005; 191 (suppl 1): 
S42–54.

21 Wasserheit JN, Aral SO. The dynamic topology of sexually 
transmitted disease epidemics: implications for prevention 
strategies. J Infect Dis 1996; 174 (suppl 2): S201–13.

22 Low N. Phase-specifi c strategies for the prevention, control and 
elimination of sexually transmitted infections: case study in 
Lambeth, Southwark and Lewisham, London, UK. Sex Transm Infect 
2002; 78: i133–38.

23 Aral SO, Holmes KK, Padian NS, Cates W Jr. Overview: individual 
and population approaches to the epidemiology and prevention of 
sexually transmitted diseases and human immunodefi ciency virus 
infection. J Infect Dis 1996; 174 (suppl 2): S127–33.

24 Manhart LE, Holmes KK. Randomized controlled trials of 
individual-level, population-level, and multilevel interventions for 
preventing sexually transmitted infections: what has worked? 
J Infect Dis 2005; 191 (suppl 1): S7–24.

25 Sumartojo E. Structural factors in HIV prevention: concepts, 
examples, and implications for research. AIDS 2000; 14 (suppl 1): 
S3–10.

26 O’Reilly KR, Piot P. International perspectives on individual and 
community approaches to the prevention of sexually transmitted 
disease and human immunodefi ciency virus infection. J Infect Dis 
1996; 174 (suppl 2): S214–22.

27 Wellings K, Collumbien M, Slaymaker E, et al. Sexual behaviour in 
context: a global perspective. Lancet 2006; published online Nov 1. 
DOI:10.1016/S0140-6736(06)69479-8.

28 Over M, Piot P. Human immunodefi ciency virus infection and 
other sexually transmitted diseases in developing countries: public 
health importance and priorities for resource allocation. J Infect Dis 
1996; 174 (suppl 2): S162–75.

29 Holmes KK, Levine R, Weaver M. Eff ectiveness of condoms in 
preventing sexually transmitted infections. Bull World Health Organ 
2004; 82: 454–61.

30 Sangani P, Rutherford G, Wilkinson D. Population-based 
interventions for reducing sexually transmitted infections, including 
HIV infection. Cochrane Database Syst Rev 2004; 2: CD001220.

31 Workowski KA, Berman SM. Sexually transmitted diseases 
treatment guidelines, 2006. MMWR Recomm Rep 2006; 55: 1–94.

32 Corey L, Wald A, Patel R, et al. Once-daily valacyclovir to reduce the 
risk of transmission of genital herpes. N Engl J Med 2004; 350: 
11–20.

33 Anon. FDA approves Merck’s GARDASIL®, the world’s fi rst and 
only cervical cancer vaccine. http://www.merck.com/newsroom/
press_releases/product/2006_0608.html (accessed Sept 19, 2006). 

34 Sexually Transmitted Diseases Diagnostics Initiative. Diagnostic 
needs for sexually transmitted infections. http://www.who.int/std_
diagnostics/about_SDI/diagnostic.htm (accessed Sept 19, 2006). 

35 Low N, Bender N, Nartey L, Redmond S, Shang A, Stephenson J. 
PHIAC 4.5. Rapid review of evidence for the eff ectiveness of screening 
for genital chlamydial infection in sexually active young women and 
men. http://www.nice.org.uk/download.aspx?o=298587 (accessed 
July 4, 2006). 

36 Wilkinson D, Tholandi M, Ramjee G, Rutherford GW. 
Nonoxynol-9 spermicide for prevention of vaginally acquired HIV 
and other sexually transmitted infections: systematic review and 
meta-analysis of randomised controlled trials including more than 
5000 women. Lancet Infect Dis 2002; 2: 613–17.

37 Centers for Disease Control and Prevention. Expedited partner 
therapy in the management of sexually transmitted diseases: review 
and guidance. Atlanta, GA, USA: US Department of Health and 
Human Services, 2006. 

38 Trelle S, Shang A, Nartey L, Cassell JA, Low N. PHIAC 4.6. Rapid 
review of evidence for the eff ectiveness of partner notifi cation for 
sexually transmitted infections including HIV. http://www.nice.
org.uk/page.aspx?o=298593 (accessed July 7, 2006). 

39 Oxford Centre for Evidence Based Medicine. Levels of evidence 
and grades of recommendation. http://www.cebm.net/levels_of_
evidence.asp (accessed Sept 19, 2006).  

40 Pettifor A, Walsh J, Wilkins V, Raghunathan P. How eff ective is 
syndromic management of STDs?: A review of current studies. 
Sex Transm Dis 2000; 27: 371–85.

41 Mathews C, Coetzee N, Zwarenstein M, et al. Strategies for 
partner notifi cation for sexually transmitted diseases. 
Cochrane Database Syst Rev 2001; 4: CD002843.

42 WHO. Guidelines for the management of sexually transmitted 
infections; revised version 2003. Geneva: WHO, 2003. WHO/
RHR/01.10. 

43 Winer RL, Hughes JP, Feng Q, et al. Condom use and the risk of 
genital human papillomavirus infection in young women. 
N Engl J Med 2006; 354: 2645–54.

44 Brandt AM. No magic bullet: a social history of venereal disease 
in the United States since 1880. New York: Oxford University 
Press, Inc, 1985.

45 WHO. WHO model list of essential medicines. http://www.who.
int/medicines/publications/essentialmedicines/en/ (accessed 
Sept 19, 2006). 

46 Weiss HA, Thomas SL, Munabi SK, Hayes RJ. Male circumcision 
and risk of syphilis, chancroid, and genital herpes: a systematic 
review and meta-analysis. Sex Transm Infect 2006; 82: 101–10.

47 Siegfried N, Muller M, Deeks J, et al. HIV and male 
circumcision—a systematic review with assessment of the quality 
of studies. Lancet Infect Dis 2005; 5: 165–73.

48 Auvert B, Taljaard D, Lagarde E, Sobngwi-Tambekou J, Sitta R, 
Puren A. Randomized, controlled intervention trial of male 
circumcision for reduction of HIV infection risk: the ANRS 1265 
Trial. PLoS Med 2005; 2: e298.

49 Shattock R. Invited presentation: overview of microbicide 
development. http://www.kaisernetwork.org/health_cast/hcast_
index.cfm?display=detail&hc=1845 (accessed Sept 19, 2006). 

50 Harper DM, Franco EL, Wheeler CM, et al. Sustained effi  cacy up 
to 4·5 years of a bivalent L1 virus-like particle vaccine against 
human papillomavirus types 16 and 18: follow-up from a 
randomised control trial. Lancet 2006; 367: 1247–55.

51 Stanberry LR, Spruance SL, Cunningham AL, et al. 
Glycoprotein-D-adjuvant vaccine to prevent genital herpes. 
N Engl J Med 2002; 347: 1652–61.

52 Dallabetta GA, Gerbase AC, Holmes KK. Problems, solutions, and 
challenges in syndromic management of sexually transmitted 
diseases. Sex Transm Infect 1998; 74 (suppl 1): S1–11.

53 Garcia PJ, Gotuzzo E, Hughes JP, Holmes KK. Syndromic 
management of STDs in pharmacies: evaluation and randomised 
intervention trial. Sex Transm Infect 1998; 4 (suppl 1): S153–58.

54 Paz-Bailey G, Rahman M, Chen C, et al. Changes in the etiology 
of sexually transmitted diseases in Botswana between 1993 and 
2002: implications for the clinical management of genital ulcer 
disease. Clin Infect Dis 2005; 41: 1304–12.

55 Freeman EE, Weiss HA, Glynn JR, Cross PL, Whitworth JA, 
Hayes RJ. Herpes simplex virus 2 infection increases HIV 
acquisition in men and women: systematic review and 
meta-analysis of longitudinal studies. AIDS 2006; 20: 73–83.

56 Gray RH, Wawer MJ, Sewankambo NK, et al. Relative risks and 
population attributable fraction of incident HIV associated with 
symptoms of sexually transmitted diseases and treatable 
symptomatic sexually transmitted diseases in Rakai District, 
Uganda. Rakai Project Team. AIDS 1999; 13: 2113–23.

57 Schacker T, Zeh J, Hu HL, Hill E, Corey L. Frequency of 
symptomatic and asymptomatic herpes simplex virus type 2 
reactivations among human immunodefi ciency virus-infected 
men. J Infect Dis 1998; 178: 1616–22.

58 Mbopi-Keou FX, Gresenguet G, Mayaud P, et al. Interactions 
between herpes simplex virus type 2 and human 
immunodefi ciency virus type 1 infection in African women: 
opportunities for intervention. J Infect Dis 2000; 182: 1090–96.

59 Siegal FP, Lopez C, Hammer GS, et al. Severe acquired 
immunodefi ciency in male homosexuals, manifested by chronic 
perianal ulcerative herpes simplex lesions. N Engl J Med 1981; 305: 
1439–44.

60 Celum CL, Robinson NJ, Cohen MS. Potential eff ect of HIV type 1 
antiretroviral and herpes simplex virus type 2 antiviral therapy on 
transmission and acquisition of HIV type 1 infection. J Infect Dis 
2005; 191 (suppl 1): S107–14.

61 Hawkes S, Morison L, Foster S, et al. Reproductive-tract infections 
in women in low-income, low-prevalence situations: assessment 
of syndromic management in Matlab, Bangladesh. Lancet 1999; 
354: 1776–81.



Series

www.thelancet.com   Published online November 1, 2006   DOI:10.1016/S0140-6736(06)69482-8 15

62 Patel V, Pednekar S, Weiss H, et al. Why do women complain of 
vaginal discharge? A population survey of infectious and 
pyschosocial risk factors in a South Asian community. 
Int J Epidemiol 2005; 34: 853–62.

63 Vickerman P, Watts C, Alary M, Mabey D, Peeling RW. Sensitivity 
requirements for the point of care diagnosis of 
Chlamydia trachomatis and Neisseria gonorrhoeae in women. 
Sex Transm Infect 2003; 79: 363–67.

64 Michel CE, Solomon AW, Magbanua JP, et al. Field evaluation of a 
rapid point-of-care assay for targeting antibiotic treatment for 
trachoma control: a comparative study. Lancet 2006; 367: 1585–90.

65 Gray JA. Screening. London: Churchill Livingstone, 1997: 46–53.
66 WHO/UNAIDS. Sexually transmitted diseases: policies and 

principles for prevention and care. Geneva: UNAIDS. UNAIDS 
Best Practice Collection, 1999. 

67 Low N, Welch J, Radcliff e K. Developing national outcome 
standards for the management of gonorrhoea and genital 
chlamydia in genitourinary medicine clinics. Sex Transm Infect 
2004; 80: 223–29.

68 Nuwaha F, Kambugu F, Nsubuga PS, Hojer B, Faxelid E. Effi  cacy of 
patient-delivered partner medication in the treatment of sexual 
partners in Uganda. Sex Transm Dis 2001; 28: 105–10.

69 Moyo W, Chirenje ZM, Mandel J, et al. Impact of a single session of 
counseling on partner referral for sexually transmitted disease 
treatment, Harare, Zimbabwe. AIDS Behav 2002; 6: 237–43.

70 Hawkes S, Mabey D, Mayaud P. Partner notifi cation for the control 
of sexually transmitted infections. BMJ 2003; 327: 633–34.

71 Walker GJ. Antibiotics for syphilis diagnosed during pregnancy. 
Cochrane Database Syst Rev 2001; 3: CD001143.

72 Brocklehurst P, Rooney G. Interventions for treating genital 
chlamydia trachomatis infection in pregnancy. 
Cochrane Database Syst Rev 2000; 2: CD000054.

73 Cohen I, Veille JC, Calkins BM. Improved pregnancy outcome 
following successful treatment of chlamydial infection. JAMA 
1990; 263: 3160–63.

74 WHO Department of Reproductive Health and Research. 
Reproductive tract infections and sexually transmitted infections 
including HIV/AIDS. Eliminating congenital syphilis. 
http://www.who.int/reproductive-health/stis/syphilis.html 
(accessed Sept 19, 2006). 

75 Wilson JMG, Jungner G. Principles and practice of screening for 
disease. Geneva: WHO, 1968: 1–163.

76 Jenniskens F, Obwaka E, Kirisuah S, et al. Syphilis control in 
pregnancy: Decentralization of screening facilities to primary care 
level, a demonstration project in Nairobi, Kenya. Int J Gynecol Obstet 
1995; 48: S121–28.

77 Hawkes S, Miller S, Reichenbach L, Nayyar A, Buse K. Antenatal 
syphilis control: people, programmes, policies and politics. 
Bull World Health Organ 2004; 82: 417–23.

78 Bulatao RA, Ross JA. Rating maternal and neonatal health services 
in developing countries. Bull World Health Organ 2002; 80: 721–27.

79 Myer L, Wilkinson D, Lombard C, Zuma K, Rotchford K, Karim SS. 
Impact of on-site testing for maternal syphilis on treatment delays, 
treatment rates, and perinatal mortality in rural South Africa: a 
randomised controlled trial. Sex Transm Infect 2003; 79: 208–13.

80 Hira SK, Bhat GJ, Chikamata DM, et al. Syphilis intervention in 
pregnancy: Zambian demonstration project. Genitourin Med 1990; 
66: 159–64.

81 Bique ON, Challis K, Folgosa E, Cotiro M, Bergstrom S. An 
intervention study to reduce adverse pregnancy outcomes as a result 
of syphilis in Mozambique. Sex Transm Infect 2000; 76: 203–07.

82 Temmerman M, Fonck K, Bashir F, et al. Declining syphilis 
prevalence in pregnant women in Nairobi since 1995: another 
success story in the STD fi eld? Int J STD AIDS 1999; 10: 405–08.

83 Temmerman M, Gichangi P, Fonck K, et al. Eff ect of a syphilis 
control programme on pregnancy outcome in Nairobi, Kenya. 
Sex Transm Infect 2000; 76: 117–21.

84 Fonck K, Claeys P, Bashir F, Bwayo J, Fransen L, Temmerman M. 
Syphilis control during pregnancy: eff ectiveness and sustainability 
of a decentralized program. Am J Public Health 2001; 91: 705–07.

85 Fitzgerald DW, Behets F, Preval J, Schulwolf L, Bommi V, 
Chaillet P. Decreased congenital syphilis incidence in Haiti’s rural 
Artibonite region following decentralized prenatal screening. 
Am J Public Health 2003; 93: 444–46.

86 Grosskurth H, Mosha F, Todd J, et al. Impact of improved 
treatment of sexually transmitted diseases on HIV infection in rural 
Tanzania: randomised controlled trial. Lancet 1995; 346: 530–36.

87 Kamali A, Quigley M, Nakiyingi J, et al. Syndromic management of 
sexually-transmitted infections and behaviour change interventions 
on transmission of HIV-1 in rural Uganda: a community 
randomised trial. Lancet 2003; 361: 645–52.

88 Wawer MJ, Sewankambo NK, Serwadda D et al. Control of sexually 
transmitted diseases for AIDS prevention in Uganda: a randomised 
community trial. Rakai Project Study Group. Lancet 1999; 353: 525–35.

89 Hayes RJ, Changalucha J, Ross DA, et al. The MEMA kwa Vijana 
project: design of a community randomised trial of an innovative 
adolescent sexual health intervention in rural Tanzania. 
Contemp Clin Trials 2005; 26: 430–42.

90 Korenromp EL, White RG, Orroth KK, et al. Determinants of the 
impact of sexually transmitted infection treatment on prevention of 
HIV infection: a synthesis of evidence from the Mwanza, Rakai, and 
Masaka intervention trials. J Infect Dis 2005; 191 (suppl 1): S168–78.

91 LaMontagne DS, Fenton KA, Randall S, Anderson S, Carter P, on 
behalf of the National Chlamydia Screening Steering Group. 
Establishing the National Chlamydia Screening Programme in 
England: results from the fi rst full year of screening. 
Sex Transm Infect 2004; 80: 335–41.

92 Garnett GP. An introduction to mathematical models in sexually 
transmitted disease epidemiology. Sex Transm Infect 2002; 78: 7–12.

93 Kretzschmar M, Welte R, van Den HA, Postma MJ. Comparative 
model-based analysis of screening programs for 
Chlamydia trachomatis infections. Am J Epidemiol 2001; 153: 90–101.

94 Low N, McCarthy A, Macleod J, et al. Epidemiological, social, 
diagnostic, and economic evaluation of population screening for 
genital chlamydial infection: the Chlamydia Screening Studies 
project. Health Technol Assess (in press).

95 Mårdh PA. Is Europe ready for STD screening? Genitourin Med 
1997; 73: 96–98.

96 Centers for Disease Control and Prevention. Sexually transmitted 
disease surveillance 2004 supplement, chlamydia prevalence 
monitoring project. Atlanta, GA, USA: US Department of Health and 
Human Services, Centers for Disease Control and Prevention, 2005. 

97 Scholes D, Stergachis A, Heidrich FE, Andrilla H, Holmes KK, 
Stamm WE. Prevention of pelvic infl ammatory disease by screening 
for cervical chlamydial infection. N Engl J Med 1996; 334: 1362–66.

98 Østergaard L, Andersen B, Møller JK, Olesen F. Home sampling 
versus conventional swab sampling for screening of 
Chlamydia trachomatis in women: a cluster-randomized 1-year 
follow-up study. Clin Infect Dis 2000; 31: 951–57.

99 Hodgins S, Peeling RW, Dery S, et al. The value of mass screening 
for chlamydia control in high prevalence communities. 
Sex Transm Infect 2002; 78: 64–68.

100 Hillis SD, Nakashima A, Amsterdam L, et al. The impact of a 
comprehensive chlamydia prevention program in Wisconsin. 
Fam Plann Perspect 1995; 27: 108–11.

101 Egger M, Low N, Davey Smith G, Lindblom B, Herrmann B. 
Screening for chlamydial infections and the risk of ectopic pregnancy 
in a county in Sweden: ecological analysis. BMJ 1998; 316: 1776–80.

102 Kamwendo F, Forslin L, Bodin L, Danielsson D. Programmes to 
reduce pelvic infl ammatory disease—the Swedish experience. 
Lancet 1998; 351 (suppl 3): 25–28.

103 Coutinho RA, Rijsdijk AJ, van den Hoek JA, Leentvaar-Kuijpers A. 
Decreasing incidence of PID in Amsterdam. Genitourin Med 1992; 
68: 353–55.

104 Nicoll A, Hughes G, Donnelly M, et al. Assessing the impact of 
national anti-HIV sexual health campaigns: trends in the 
transmission of HIV and other sexually transmitted infections in 
England. Sex Transm Infect 2001; 77: 242–47.

105 Smittskyddsinstitutet. Surveillance statistics: genetal chlamydial 
infection. http://gis.smittskyddsinstitutet.se/mapapp/build/13-
124000/table/Chlamydia_eng_year_all.html (accessed Sept 19, 2006).

106 Handsfi eld HH. Hepatitis A and B immunization in persons being 
evaluated for sexually transmitted diseases. Am J Med 2005; 
118 (suppl): 69S–74S.

107 Brown AE, Tomkins SE, Logan LE, et al. Monitoring the 
eff ectiveness of HIV and STI prevention initiatives in England, 
Wales, and Northern Ireland: where are we now? Sex Transm Infect 
2006; 82: 4–10.



Series

16 www.thelancet.com   Published online November 1, 2006   DOI:10.1016/S0140-6736(06)69482-8 

108 The Lancet. Rolling out HPV vaccines worldwide. Lancet 2006; 367: 
2034.

109 WHO/Immunization, Vaccines and Biologicals. Report of the 
consultation of human papillomavirus vaccines. World Health 
Organization, Geneva, April 2005. Geneva: WHO, 2005. WHO/
IVB/05.16. 

110 WHO/UNFPA. Preparing for the introduction of HPV vaccines: 
policy and programme guidance for countries. Geneva, WHO, 
2006: 1–20. WHO/RHR/06.11. 

111 United Nations. The Millennium Development Goals Report 2006. 
New York, United Nations, 2006: 1–28. 

112 Demographic and Health Surveys. http://www.measuredhs.com/ 
(accessed Sept 19, 2006). 

113 Briggs CJ, Garner P. Strategies for integrating primary health 
services in middle- and low-income countries at the point of 
delivery. Cochrane Database Syst Rev 2006; 2: CD003318.

114 Dehne KL, Riedner G. Sexually transmitted infections among 
adolescents. The need for adequate health services. Geneva: WHO, 
2005. 

115 Collumbien M, Hawkes S, Collumbien M, Hawkes S. Missing 
men‘s messages: does the reproductive health approach respond to 
men‘s sexual health needs? Cult Health Sexual 2000; 2: 135–50.

116 Low N, Egger M, Sterne JA, et al. Incidence of severe reproductive 
tract complications associated with diagnosed genital chlamydial 
infection: the Uppsala Women’s Cohort Study. Sex Transm Infect 
2006; 82: 212–18.

117 Hu D, Hook EW III, Goldie SJ. The impact of natural history 
parameters on the cost-eff ectiveness of Chlamydia trachomatis 
screening strategies. Sex Transm Dis 2006; 33: 428–36.

118 Lush L, Walt G, Ogden J. Transferring policies for treating sexually 
transmitted infections: what’s wrong with global guidelines? 
Health Policy Plan 2003; 18: 18–30.

119 Gloyd S, Chai S, Mercer MA. Antenatal syphilis in sub-Saharan 
Africa: missed opportunities for mortality reduction. 
Health Policy Plan 2001; 16: 29–34.

120 Hawkes S, Broutet N, van Dam J. Reproductive tract and sexually 
transmitted infections programme guidance tool (in press). Geneva: 
WHO.


	Global control of sexually transmitted infections
	Introduction
	Framework for control of sexually transmitted infections
	Interventions
	Measurement of effectiveness

	Interventions for individuals
	Vaccines
	Syndromic management
	Rapid point-of-care tests

	Partnership interventions
	Partner notification
	Antenatal screening

	Population-based interventions
	Control of sexually transmitted infections to prevent HIV transmission
	Periodic presumptive treatment
	Population screening programmes
	Vaccination programmes

	Opportunities for delivering interventions
	Key populations for control interventions

	Discussion
	Conclusions
	Acknowledgments
	References


