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Sexually transmitted infections (STIs) are among the
most common causes of illness in the world and have
far-reaching health, social and economic consequences.
STIs are not evenly dispersed, with the greatest burden
falling on the developing countries and, within coun-
tries, on underprivileged people and women in particu-
lar. STIs are a major public health problem not only
because of the morbidity of acute illness but also
because they have serious sequelae and facilitate the
transmission of human immunodeficiency virus (HIV).

Data on the prevalence and incidence of STIs and their
complications are limited and substantially underesti-
mate the burden of these diseases. Not only are STIs
often asymptomatic but appropriate diagnostic tools
are often not available. STIs are therefore often unde-
tected and untreated, especially in resource-poor
settings. The two main sources of information on STIs
are national reporting systems and epidemiological
surveys. However, even in countries with good reporting
systems, many cases are not reported, either because
they are asymptomatic or have nonspecific symptoms
or because infected individuals do not seek care
because of the social stigma attached to STIs.
Consequently, the numbers of STI cases reported
underestimate substantially the total number of cases.
Epidemiological surveys can provide more accurate
information on the prevalence of STIs. However, very
few countries regularly conduct epidemiological sur-
veys and these are often limited to specific population
groups, limiting the usefulness of this information for
national estimates of the burden of disease.

The lack of accurate and timely information on the bur-
den of STIs hampers efforts to prevent and control
them. Without data for advocacy, obtaining political
commitment and getting resources allocated to improve
diagnostics, treatment and preventive services are
extremely difficult. Planning appropriate service deliv-
ery and monitoring the impact of interventions are also
difficult in the absence of good epidemiological data.
The end result is a lack of attention to and interest in the
problem of STIs.

WHO attempted to address this problem in 1990 by
generating global estimates of incidence and prevalence
of selected curable STIs using a Delphi approach (1,2).
Later, a standard method based on available STI preva-
lence data was developed and used to generate updated
global and regional estimates in 1995 and 1999 (3-5).
Although these data have been published in a peer-
reviewed journal (6), international experts on STI
epidemiology and modelling have not formally
reviewed the current method. Recent guidelines for 
second-generation surveillance for HIV (7) highlight the
utility of STI incidence and prevalence data as a means
of monitoring trends in high-risk sexual behaviour.
Thus, STI data could be used as biological markers
for measuring the impact of intervention activities

promoting safer sex. Because STI control is a preventive 
intervention in the fight against HIV/AIDS, knowing the
magnitude and distribution of STI cases is important.
Fulfilling these goals and needs requires strengthening
STI surveillance activities, reviewing the estimation
methods for accuracy and identifying means of
improvement.

WHO in collaboration with the Office of International
and Social Health at the Department of Health, Veneto
Region, Italy organized a consultation on the estimation
of STI prevalence and incidence on 27 February–
1 March 2002 in Treviso, Italy with the following
objectives :

● to determine the strengths, weaknesses and
appropriateness of the current WHO approach
to estimating the prevalence and incidence of STIs;

● to identify the STIs or syndromes that are most 
appropriate for surveillance and the most
appropriate methods for deriving estimates
of their incidence and prevalence;

● to identify structural surveillance needs
within countries;

● to determine the utility and feasibility of using
specific STI data as indicators of HIV risk behaviour 
within the concept of second-generation
HIV surveillance; and

● to make recommendations for how the data
collected can best be used to prevent STIs and
to improve the care of individuals with STIs
or their outcomes.

To meet these objectives, the participants discussed :

● the available information on the incidence
and prevalence of selected STIs in different
countries and regions;

● the methods used by WHO for the 1995 and 1999 
rounds of STI estimates; and

● the use of STI surveillance data as an indicator
of HIV risk behaviour and for advocacy purposes.

1. BACKGROUND
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In Thailand, a consistently conducted surveillance 
programme for STIs enabled the government to monitor the effect 
of a safer sex prevention programme begun in the early 1990s.

Source: Division of Epidemiology, Ministry of Public Health, Thailand

The incidence and prevalence of STI are frequently used
as important measures of HIV risk behaviour in many
countries (8-11). WHO and UNAIDS have also recom-
mended strengthening STI surveillance as an essential
component of second-generation surveillance for HIV.
To assist countries in improving STI surveillance activi-
ties, WHO and UNAIDS issued Guidelines for sexually
transmitted infection surveillance in 1999 (12). This docu-
ment explains the key concepts and the essential com-
ponents of an STI surveillance system. The primary
objectives of STI surveillance include supporting
programme planning, measuring the disease burden for
monitoring and evaluation and improving the care of
people with STIs. Fulfilling these objectives requires a
reliable set of indicators for STI incidence and preva-
lence. These indicators should be simple, inexpensive,
representative, sensitive and specific.

Interpreting STI surveillance data is often difficult
because of the presence of the following :

● a complex mix of case-reporting approaches,
such as etiological, syndromic and laboratory-based;

● a mixture of incident and prevalent infections;

● a large number of asymptomatic infections; and

● the quality of the reported data, including
the completeness of reporting, coverage of health 
care facilities and seeking of alternative treatments.

Generally, STI incidence and prevalence data are
not readily available, especially in many developing
countries.

2.1 Measuring
the incidence of STIs
The incidence of cases of STIs is the best indicator
for monitoring infection and thereby disease trends. STI
incidence can be measured by the following methods :

● case reporting using a communicable
disease surveillance system;

● prevalence studies among teenagers as a proxy
indicator of the incidence of STIs of long duration 
because of a short period of sexual activity; and

● cohort or follow-up studies.

2.1.1. – Case reporting (communicable disease
surveillance system)
Generally, reported cases represent the incidence of disease
rather than infection. The proportions of infections
reaching the attention of health care providers depend
on the association between infection and disease,
the recognition of disease and patterns of seeking and
delivery of health care. Structurally, case reporting of
sexually transmitted diseases (STDs) has been included
as an integral part of the communicable disease surveil-
lance system in both developing and industrialized
countries for many years. It is a cost-effective way of
obtaining minimum data on STD incidence that can be
used as an indicator for monitoring and evaluating HIV
and STI intervention activities if the data are collected
consistently (Figure 1). When STD cases reported in a
passive surveillance system are used to monitor STI
incidence, patterns should be interpreted with caution
owing to the many known biases such as : poor repre-
sentation, underreporting, changes in patterns of health
services utilization and misclassification of diseases. In
addition, the quality of data obtained from the system
may vary significantly between different geographical
areas among countries, and using these reported cases
to make meaningful comparisons at the regional or
global levels is difficult. However, countries should
continue making efforts to improve the case-reporting
system to collect better quality data for monitoring
disease trends at the country level.

2. DISCUSSION

Figure 1. Reported number of cases of sexually transmitted
disease in Thailand, 1970-2000
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Types of case reporting
Cases of STI episodes can be reported either etiologically
or syndromically. Syndromic STI case reporting has
been implemented as the standard STI case-reporting
system in developing countries. In some regions, the
ICD–10 codes are used to collect and collate the
epidemiological data, which has created a problem as
STI syndromes are not included in the current ICD
definitions. Etiological case reporting is used in many
industrialized countries where laboratory confirmation
is used (Figure 2).

The case reporting is implemented as either a universal
or a sentinel system. In some countries, a complemen-
tary sentinel surveillance system, which aims to collect
better quality data, is implemented together with the
universal reporting system (13). The epidemiological
information obtained from the representative sentinel
surveillance clinics could be used to validate the quality
of data collected from the universal reporting system.

Selection of diseases or syndromes
to indicate incidence
Diseases or syndromes that have an acute onset, are
symptomatic and are specific for recent infection with
an STI pathogen(s) are the best indicators of STI inci-
dence. Laboratory-confirmed gonorrhoea in men and
primary and secondary syphilis are often used as inci-
dence indicators in industrialized countries. In many
developing countries, the collection of data on selected

STI syndromes such as urethral discharge in men, geni-
tal ulcerations and vaginal discharge is proposed to pro-
vide proxy measures for STI incidence. At present, ure-
thral discharge in men has been accepted as the most
appropriate proxy indicator to measure the incidence
trends where case reporting is consistent.

The quality of STI syndromes in measuring STI inci-
dence varies significantly (Table 1). The predictive value
of each syndrome depends on the relative prevalence of
the agents causing the STI syndromes. For example,
bacterial vaginosis, which is not an STI, is a common
cause of vaginal discharge in some regions, and recur-
rent genital herpes reported as genital ulceration may
indicate a recurrence of a persistent infection.
Information on the relative prevalence of causative
agents for an STI syndrome is therefore essential for
meaningful interpretation of reported STI syndromes as
a proxy measure for STI incidence. This information
could be used to translate the reported STI syndromes
into causes.
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Figure 2.
Incidence of gonorrhoea and syphilis in Italy based on mandatory notification, 1955-1999
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Table 1. Estimated quality of STD syndromes
and infections as measures of STI incidence

Good
Urethral 
discharge
(men)

Gonorrhoea 
(men)

Chlamydia 
(men)

Fair
Genital
ulcers
(nonvesicular)

Primary and
secondary
syphilis

Poor
Vaginal
discharge

Latent syphilis

Genital warts

Vesicular
ulcers

Unknown
Pelvic
inflammatory
disease

2.1.2 – Prevalence studies among teenagers
Another proposed method for measuring STI incidence
is conducting a series of STI seroprevalence studies,
such as syphilis and herpes simplex virus 2 (HSV-2)
serology among youth (such as those 15–24 years old).
These studies could be conveniently integrated into the
existing HIV sentinel seroprevalence surveys. Other
information such as «self-reported history of urethral
discharge in men during the last 12 months» has been
collected as an incidence indicator in some population-
based studies (such as demographic and health surveys
and behavioural sentinel surveillance studies).
However, more research is required to explore the
quality and validity of these indicators as a measure of
STI incidence.

2.1.3 – Cohort studies
Conducting large-scale cohort studies at regular
intervals to measure STI incidence is not logistically,
technically or financially feasible. However, cohort stud-
ies might be used to measure the impact of specific
intervention activities on STI incidence in a specific
region (15,16). A secondary outcome from such studies is
STI incidence among control individuals or communi-
ties, which should provide a measure of STI incidence in
the absence of the study interventions.
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Health units improved for STI care, Brazil - 2001
Total= 1.054
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• The health units upgraded for STI/HIV/AIDS care
• Antenatal and delivery clinics 

Widespread enhancement of STI care services in 2001 
enabled Brazil to simultaneously improve its STI 
surveillance system.

Source: F. Moherdaui, STD and AIDS Program, Brazil     

Evaluation of surveillance systems
In general, the quality of data collected through case-
reporting systems depends on the overall performance
of the communicable disease surveillance system of a
country. In 2001, WHO published a protocol for the
assessment of national communicable disease surveil-
lance and response systems (14). This protocol could be
adapted and used to evaluate the performance of the
STI surveillance system in countries. In addition,
in-depth understanding of the health care–seeking
behaviour of people with STI symptoms is essential in
determining the level of underreporting. This informa-
tion is also required for effective programme planning.
Ongoing evaluation of the STI surveillance system
should be integrated into the overall assessment of the
STI programme. Experience from Brazil has highlighted
that improving the STI surveillance system could
best be integrated into an overall upgrading of STI care
services (Figure 3).

Figure 3.
Enhanced STI surveillance system in Brazil, 2001
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2.2 Measuring the prevalence
of STIs
The prevalence of STIs can best be measured by detect-
ing infections that are asymptomatic and persistent
(Table 2). These data can be collected from routine
screening services (such as rapid plasma reagin screen-
ing for antenatal care attendees, blood donors and
occupational health units) or from prevalence studies.
Asymptomatic infections caused by certain STIs (such
as gonorrhoea and Chlamydia) are common, especially
among women. Studies detecting these STIs among sex-
ually active women are a measure of prevalence in the
community. Standard survey methods must be followed
to obtain unbiased prevalence estimates for study pop-
ulations. Laboratory investigations are usually required,
and the variation in the performance of laboratory tests
should be taken into account when comparing the
prevalence data from different studies.

2.2.1 – Selection of the study population
The population groups should be selected at the coun-
try level. WHO can assist in developing a framework or
standard survey methods to ensure the comparability of
prevalence data within countries over time as well as
between countries. Population-based prevalence
studies are preferable, as they provide representative
estimates of STI prevalence for the whole population.

Table 2. Estimated quality of STD syndromes
and infections as measures of STI prevalence

aMay be useful for monitoring prevalence when people
are examined for reasons other than having symptoms

As in the case of HIV sentinel seroprevalence studies,
women attending antenatal care clinics might be used
as a proxy for the rest of the population. Based on the
experience of existing HIV sentinel surveillance sys-
tems, women attending antenatal care clinics have
many competing biases, and these biases change over
time (Figure 4). For example, increases in subnormal
fertility and spontaneous abortion associated with
syphilis, HIV and other STIs might influence the preva-
lence of STIs and HIV observed among childbearing
women. This effect has been documented in some stud-
ies conducted in Africa (17).

Figure 4. Biases in HIV sentinel surveillance

Good
Gonorrhoea 

Chlamydia

HSV-2
serology

Fair
Syphilis
serology

Trichomonas

Poor
Vaginal
discharge

Urethral
dischargea

Genital
ulcersa

Unknown
Chlamydial
serology
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Other important issues to be considered when inter-
preting the STI prevalence data from these studies
include the changes in host susceptibility related to age
and/or immunity, such as higher prevalence rates of tri-
chomoniasis in older women and higher Chlamydia
prevalence rates in younger women (Figure 5).

Figure 5. Impact of acquired immunity
on STI disease dynamics

Local information on other possible sources of bias,
such as rural-urban and gender differences in STI
prevalence, should be sought and appropriate adjust-
ments should be made if systematic biases can be esti-
mated. If possible, the prevalence obtained from a sen-
tinel population should be validated with those
obtained from population-based studies (Box 1). If
resources permit, these prevalence studies should be
conducted in other vulnerable population groups (such
as sex workers, youth and men who have sex with men)
for the purpose of planning programmes.
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Hypothetical model of prevalence of an STI 
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acquired immunity at a young age.
Source: G. Garnett, Department of Infectious Disease 
Epidemiology, Imperial College, London, United Kingdom

Box 1. Population-based studies of STI prevalence

Population-based and community-based microbiological surveillance
● More accurate than sentinel groups

● Requires appropriate sampling techniques

● Allows the total burden of disease to be estimated

● Allows the relative prevalence of symptomatic versus asymptomatic disease to be estimated

● Facilitates the targeting of groups in the community that do not seem to be at risk of infection
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2.2.2 – Selection of the diagnostic methods

Laboratory tests and specimen collection
Laboratory methods must be selected consistently to
ensure the comparability of prevalence data, especially
for monitoring and evaluation purposes. However,
establishing a global standard for the laboratory me-
thods to be used in STI prevalence studies is difficult.
The decision should be made locally based on the feasi-
bility (technical and logistics) and affordability of spe-
cific tests to be used within a country. Generally, the
most sensitive and specific laboratory methods a coun-
try can readily afford should be used. However, ensuring
that the performance of the chosen tests has been well
evaluated internationally as well as locally is important.

Selection of the type of specimens and collection me-
thods depends on the study population. For popula-
tion-based studies (such as household surveys) where
genital specimens cannot be easily obtained, nucleic
acid amplification tests are required to detect STIs from
the alternative specimens such as urine (for example,
ligase chain reaction to detect gonococcal and chlamy-
dial infections). A wide range of laboratory methods
such as microscopy, culture and antigen detection
methods can be used for institution-based studies (such
as antenatal care and family planning clinics), where
genital specimens can be collected. The DNA detection
methods (with or without amplification) are more
appropriate for the studies conducted in remote areas
with long delays in transporting specimens. Newly
developed point-of-care tests might also be used for this
type of study. Other innovative approaches for speci-
men collection and testing, such as self-collected
vaginal swabs, tampons and pooling of specimens, must
be evaluated under local conditions to assess their
performance as well as acceptability to the people
being tested.

Overall, the standard clinical, laboratory and ethical
guidelines must be followed in collecting, storing, trans-
porting and testing the clinical specimens in these studies.

Quality assurance
Appropriate on-site training in performing these tests
and interpreting the results must be conducted. WHO
and its partner organizations can help to establish
regional STI reference laboratories to assist with
conducting quality assurance and accreditation
programmes for STI diagnosis procedures.

2.2.3 – Implementation of prevalence studies
If resources permit, prevalence studies should be con-
ducted at least once every 3 years to provide essential
information for estimating the burden of STD at the
country level. These studies should at least detect prior-
ity STIs: syphilis, Chlamydia, gonorrhoea, trichomonia-
sis and HSV-2. The list should be reviewed regularly,
as the priorities may change.

The participants recommended that the prevalence
studies be included in the national STI surveillance
framework. The departments responsible for HIV/AIDS
and STIs and the health information system should
clearly define the plan of work and responsibilities for
planning and implementing these studies. WHO can
assist in preparing policy and operational guidelines for
measuring STI prevalence at the country and regional
levels. In addition, WHO and its partner organizations
can provide technical and financial assistance for
collecting STI prevalence data, especially in resource-
poor countries.

2.3 – Estimating the prevalence
and incidence of STIs
Globally, STI surveillance systems are based mainly on
the reporting of symptomatic STI cases. Underreporting
is a major problem in assessing the total burden of STIs
in both developing and industrialized countries (18)

(Table 3). In addition, these reported cases only reflect
the minimum incidence of STIs, as significant propor-
tions of individuals with STIs are asymptomatic. The
global and regional STI incidence is currently substan-
tially underestimated because of significant under-
reporting that is partly associated with a high level of
asymptomatic infections. Estimates of the global and
regional STI incidence are therefore generated periodi-
cally, using a standard method.
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Table 3. Underestimation of gonorrhoea and
syphilis cases reported by mandatory notification
and by 85 STD clinics in Italy, 1986-1988

Source: Greco et al. (18)

WHO generated estimates of STI prevalence and inci-
dence in 1995 and 1999 to highlight the global burden of
STIs. The key parameters used in estimating prevalence
include the (median) prevalence of specific curable STIs
in low-risk population groups and the size of the sexually
active population. Adjustments were made to correct
potential variation in prevalence by age, gender,
geographical location (rural versus urban) and the
performance of the laboratory tests applied (Box 2).

A major weakness of the STI estimates in 1995 and 1999
is the lack of unbiased prevalence estimates in many
countries. Prevalence data collected for different pur-
poses were used for the estimation, and the survey
methods used in obtaining these data varied substan-
tially. In many countries where STI prevalence data
were not available, the prevalence rates of neighbouring
countries or similar countries were applied.

In 1995 and 1999, the incidence estimates were generat-
ed using a formula based on the relationship between
prevalence and incidence (Boxes 3 and 4). The duration
of infection for each STI (asymptomatic, adequately
treated and untreated symptomatic) was estimated
based on the information available in the literature
(Annex 3). Unfortunately, limited information was
available because of the ethical and logistical difficulties
in conducting these types of studies. The quality and
coverage of STI care services in individual countries
were not available, and a best guess was used for the
proportion of people with STIs who were adequately
treated (Annex 4).

Gonorrhoea Syphilis

Cases reported 991 2 350

by STD clinics

Cases reported 509 995

by mandatory
notification

Box 2. Method used to estimate STI prevalence and incidence, 1995 and 1999

Steps in estimating prevalence
● Search published and unpublished data

● Create a prevalence database recording the following information :
– the population sampled : age, gender, location and population group
– the date the samples were collected
– study design : sampling procedure, sample size, diagnostic methods and time period

● Generate prevalence estimates by region and country for men and women based on a subset of studies
after 1985 in low-risk populations with :
– scaling to the whole population 15–49 years old
– adjusting for the sensitivity of the test used

● For regions and countries with limited or no data from low-risk populations, estimates based
on all available data, data from surrounding countries and discussions with experts

● For trichomoniasis, for which data are seriously lacking, assume for all regions :
– the prevalence in adult females is twice the prevalence of Chlamydia in adult females
– the prevalence in adult males is 10% of the prevalence of Chlamydia in adult females
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A theoretical review of the options for improving esti-
mates of STI incidence and prevalence was presented
and discussed during the Consultation. Unlike the HIV
sentinel surveillance system, no mechanism has been
established to collect regular and consistent STI preva-
lence data in many countries. Collecting unbiased STI
prevalence data at the country level is important for
generating high-quality estimates in the future.
Attention must be paid to important methodological
issues such as: selection of the study population, sample
size, interpretation of laboratory results and differences
in prevalence by gender and by urban versus rural loca-
tion. Caution should be exercised when interpreting
these prevalence data, as observed and actual preva-
lence rates might differ substantially in poorly conduct-
ed studies. In fact, the quality of available STI preva-
lence data often varies significantly. The quality of esti-
mates should therefore be graded based on the quality
of prevalence data used in the process. The level of
population coverage, validity of study design and
performance of laboratory methods should be
considered in determining the quality of these data.

In addition, the users and functions of STI estimates
must be clearly defined to determine the methods and
assumptions required (Box 5). The complexity of the
estimation method and subsequent utility of the
estimates depend on the quality of the data.

Box 5. Functions of estimates of STI prevalence
and incidence

2.3.1 – Syphilis
Many developing countries have established pro-
grammes of antenatal screening for syphilis to prevent
congenital syphilis. In addition, syphilis serology has
been conducted as an integral part of HIV sentinel sero-
prevalence surveys in some countries. The information
collected from these existing activities could be used in
estimating the prevalence of syphilis. As in HIV sero-
prevalence studies, attempts should be made to identify
and overcome the biases associated with antenatal care

Box 3. Method used to estimate STI incidence in 1995 and 1999

Incidence = prevalence/[(1 - prevalence) * duration] 

Assumptions :
* Steady-state prevalence of infection
* Constant population size

Box 4. Method used to estimate the duration of infection for gonorrhoea, Chlamydia
and trichomoniasis in 1995 and 1999

● Estimated proportion of individuals who are symptomatic

● Estimated proportion of individuals treated if:
– symptomatic
– asymptomatic (contact tracing and inadvertent correct treatment)

● Estimated duration of infection if:
– untreated
- symptomatic and treated
- asymptomatic and treated

● Generate estimates of duration of infection

Separate calculations were made for men and women for each region.

● Advocacy

● Mobilizing and allocating resources

● Planning

● Identifying problems

● Monitoring time trends

● Focusing intervention
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prevalence data by validating them against data
obtained from the population-based surveys, if
available. This process will also provide standard ratios
or compensating factors for age, gender and rural-urban
differences, which could be used in similar populations.
Directly comparing syphilis seroprevalence rates
between different regions or countries could be difficult
because the testing protocols vary considerably. The
prevalence estimates should therefore be generated
separately according to the testing protocols used: for
example, a non-treponemal test alone, a non-trepone-
mal test confirmed by a treponemal specific test or a
specific treponemal test alone.

The method for estimating the incidence of syphilis
should depend on the seroprevalence rates of a country.
In low-prevalence settings (based on prevalence rates
among women attending antenatal care clinics) with
good reporting networks, routine case reporting could
be used to provide the minimum incidence of syphilis in
the populations. In high-prevalence settings, the preva-
lence among young women attending antenatal clinics
could be used as a marker of incidence for trends and
comparisons. Although the age group 15–24 years has
been proposed, the definition of young women should
be based on the local knowledge of the age of sexual
debut. An exploration of reported data on neonatal
syphilis to validate these incidence estimates has
been suggested.

2.3.2 – Chlamydia
In recent years, more prevalence data has become
available from population-based studies and screening
services, especially in industrialized countries. These
observed prevalence data could be used to generate
better estimates of Chlamydia prevalence and inci-
dence. Unfortunately, similar population-based data are
not widely available in developing countries, where the
available prevalence data were mainly collected from
studies evaluating syndromic management algorithms.
However, the working group reported that the preva-
lence of Chlamydia infection among women presenting
with vaginal discharges was similar to that of the asympto-
matic women from the same population groups. The
prevalence data obtained from the studies evaluating
syndromic STI management algorithms might therefore
be used as a proxy measure for Chlamydia prevalence in
all sexually active women. These prevalence rates
should be validated using the prevalence data obtained
from population-based studies, where available. The
working group also reported that, in studies conducted
in Africa, the Chlamydia prevalence in men is approxi-
mately half that of women from the same population (20).
Similar studies should be conducted in other regions to
quantify the gender differences in prevalence.

Numerous laboratory methods are available for detect-
ing chlamydial infection, and their performance varies
substantially. The performance of the laboratory tests
should be adjusted for to make a valid comparison
between different studies. Similar to syphilis estimates,
estimates should be graded according to the quality of
the prevalence data used.

2.3.3 – Gonorrhoea
In developing countries, gonococcal prevalence studies
are conducted in diverse population groups for different
purposes. An approach similar to that discussed for
Chlamydia estimation should be used for selecting sen-
tinel population groups, validating prevalence data and
updating the assumptions. Unlike Chlamydia, limited
prevalence data are available from population-based
studies and routine screening services in industrialized
countries. In these settings, case reporting from the
clinics and laboratory networks should be used for
estimating both prevalence and incidence.

2.3.4 – Trichomoniasis
Limited information on the prevalence of trichomoniasis
was available during the 1990s. The incidence and
prevalence of trichomoniasis were therefore estimated
in 1995 and 1999 based on Chlamydia prevalence. Since
then, the quality of prevalence data has improved
because of newly developed laboratory methods such as
polymerase chain reaction. Current research studies
exploring the potential use of trichomoniasis preva-
lence in measuring the impact of STI and HIV interven-
tion activities might generate better prevalence data.
As with other STIs, all assumptions should be reviewed
and updated.

2.3.5 – HSV-2
The working group recommended that attempts be
made to include HSV-2 in the future estimates, as
evidence is growing of its association with the transmission
of HIV (21,22). Studies have shown that teenagers with
positive HSV-2 antibody had a higher HIV prevalence
rate, and the presence of recurrent HSV-2 episodes may
increase the chance of acquiring HIV infection. In addi-
tion to this potential biological role, the types of risk
behaviour leading to HSV-2 and HIV infection are likely
to overlap. HSV-2 seroprevalence might therefore be
suitable as a proxy indicator for HIV risk behaviour,
especially among teenagers. The estimation of HSV-2
prevalence should be based on available seroprevalence
studies. Seroprevalence studies on HSV-2 could be
integrated into sentinel HIV surveillance along with
syphilis serology in the future. Meanwhile, the estima-
tion process should be limited to the countries with
available seroprevalence data.
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2.3.6 – Human papillomaviruses (HPV)
More prevalence data would be useful, especially for
oncogenic types. The natural history of HPV, including
the role of natural immunity and the rate of progression
to cancer of the cervix, should be reviewed regularly. It
was suggested that, at present, HPV should not be included
in the estimation process because available data on its
prevalence are limited in many developing countries.

2.3.7 – Chancroid
The increased use of the multiplex polymerase chain
reaction method to determine the causes of genital
ulceration will generate better prevalence data for chan-
croid. The growing interest in interactions between
HSV-2 and HIV might stimulate more studies on the
causation of genital ulcer. The relative prevalence of
chancroid obtained from these studies could be used for
future estimation purposes. An enhanced surveillance
system required to support the elimination of chancroid
might also generate better quality data, especially in
hyperendemic regions.

2.3.8 – STI syndromes
It was agreed that the reported number of cases of STI
syndromes is more useful for programme planning at
the country level than for international comparison.
However, this might be useful to highlight the global
burden of STIs and especially their influence on the
health systems of different countries. Future documents
should highlight the relationships between the infec-
tions included in the estimates and STI syndromes.
In addition, estimating STI syndromes will assist in
calculating the cost of care and economic burden
caused by STIs. The estimation of STI syndromes should
be included in global estimates when syndromic report-
ing systems improve in most countries. The methods for
estimation should be developed with the assistance of a
small reference group.

2.4 Dissemination of STI
surveillance information
Regularly disseminating STI surveillance information at
the global, regional and country levels is important. This
process will stimulate the countries with limited STI
epidemiological data to collect more information.

WHO should improve the completeness of STI preva-
lence data in the global STI database in collaboration
with its partner organizations and individual countries.
The accessibility of these databases should be improved
using available information technology, including
Web-based databases and e-mail discussion groups.

2.5 Incidence and prevalence
of STIs as an indicator of recent
changes in sexual behaviour
related to HIV
Measuring the incidence of HIV infection is technically
difficult because of the long period of the asymptomatic
infection and life-long positivity to currently available
diagnostic tests (that is, HIV antibody tests). In contrast,
some bacterial STIs are highly infectious with a short
incubation period, and most infected people are symp-
tomatic and curable. In industrialized countries, the
increases in laboratory-confirmed cases of gonorrhoea
and infectious syphilis have been associated with the
increase in unprotected sex among men who have sex
with men. The incidence of some STIs could therefore
be used as an indicator of recent changes in the types of
sexual behaviour that create a high risk for the trans-
mission of HIV infection (Figure 7). A significant decline
in STI incidence in a region might indicate the success
of intervention activities before a significant change
in the prevalence of HIV infection becomes
evident (23-25). STI incidence data could therefore be used
as an outcome measure for HIV intervention activities
(Figure 8). Monitoring and evaluation of HIV and STI
intervention activities should be improved by triangu-
lating data on STIs, HIV infection and behavioural
surveillance.

The working group suggested that the incidence of male
urethral discharge and HSV-2 antibody and syphilis
seroprevalence among young women attending antenatal
care could be used as potential indicators of sexual
behaviour that creates a high risk for the transmission of
HIV infection. A small working group should be
established to explore the validity and sensitivity of STI
prevalence and incidence indicators in measuring HIV
risk behaviour.
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Figure 7. Diagnoses of infectious syphilis at genitourinary medicine clinics in the United Kingdom
according to gender and age group, 1995-2000



Figure 8. Percentage of clients of female sex
workers using condoms and number
of STI cases reported by public clinics in
Thailand, 1982-1997
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2.6 Future research needs
Research studies such as studies on the causation of
important STI syndromes (that is, urethral discharge,
genital ulcer and vaginal discharge syndromes) and the
antimicrobial susceptibility of STI agents (especially
Neisseria gonorrhoeæ) should be conducted at regular
intervals. These studies will contribute to improving the
effectiveness of STI management. In addition, the rela-
tive prevalence of causative agents that cause a specific
STI syndrome could provide better understanding of the
local epidemiology of STIs.

Innovative research studies should be done to improve
the assumptions used in estimating STI prevalence and
incidence. These studies include the natural history of
people with treated and untreated STIs, such as the pro-
portion of people who become symptomatic, the dura-
tion of untreated and treated infections, the proportion
that progresses to complications and the proportion
adequately treated.

The validity of self-reported STIs recorded in popula-
tion-based studies such as demographic and health
surveys and behavioural surveillance studies should be
evaluated.

The potential use of newly developed methods for
diagnosing STIs should be explored and recommended
for use in prevalence studies where appropriate.
For example, the utility of point-of-care diagnostic tests,
the adequacy of self-collected specimens, the stability
of various specimens during transport and the pooling
of specimens for reducing costs should be explored.

 Clients using condom
 STI cases reportes

Condom promotion programmes started in the early 1990s.
No data are availa are available for 1995 or 1996.

Source: Sentinel Serosurveillance, Division of Epidemiology, 
Ministry of Public Health
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3. CONCLUSIONS
STI surveillance has existed for several decades, but the
approach used has changed substantially over that time.
Historically, venereal diseases were notifiable condi-
tions in many countries. The diagnosis and manage-
ment of STIs advanced rapidly during the 1990s.
However, the complexity of natural history and clinical
presentation of STIs imposed a major barrier to imple-
menting comprehensive STI surveillance systems,
especially in developing countries. Lack of confidence
in the quality of data generated from STI surveillance
systems leads to poor utilization of the available data.
This leads to a sequence of negative events in many
developing countries : poor advocacy, poor political
commitment and poor resource allocation for STI care
and surveillance.
WHO generated estimates of STI prevalence and
incidence to use as advocacy tools in 1990. Over the past
decade, attempts have been made to improve the
quality of these estimates by introducing various
evidence-based approaches. During this Consultation,
WHO and its partner organizations have committed not
only to further improving the existing methods of
estimation but also to upgrading overall global STI
surveillance activities. This process will assist in the
efficient provision of essential STI prevention and care
services, including the monitoring and evaluation of
intervention activities.



18

4. RECOMMENDATIONS

1. The methods WHO currently uses for estimating the
global and regional prevalence and incidence of STIs for
advocacy purposes are acceptable, given the quality and
quantity of the epidemiological data on STIs currently
obtainable on a global and regional basis. The methods
are recommended for continued use until a periodic
review by a duly constituted scientific working group
determines that additional data on the biology and
epidemiology of STIs warrants changes.

2. The estimation exercise should not be carried out
more frequently than every 3 to 5 years.

3. Future STI estimates should continue to include
syphilis, gonorrhoea, Chlamydia and trichomoniasis.
HSV-2 should also be included in the estimates for the
countries in which seroprevalence studies have been
carried out.

4. When the quality and quantity of obtainable
epidemiological data on STIs have improved sufficiently
on a country-by-country basis, estimates of STI preva-
lence and incidence by country should be included in
future estimation exercises. These estimates should be
developed in collaboration with countries.

5. WHO should establish a small scientific working
group to review and recommend the methods and
assumptions used for estimating STI prevalence and
incidence at the country, regional, and global levels.
This group is also envisaged as one that could assist
WHO in deciding when country-specific STI estimates
would be appropriate.

6. WHO should redesign and update a global data bank
on STI prevalence and incidence data and actively pro-
mote the collection of information from both official
and unofficial sources. A protocol with a standardized
method and database format should be developed for
collecting, collating and validating these data.

7. WHO should facilitate, by a scientific working group
or by other means, a review of the methods used to esti-
mate the morbidity and mortality associated with the
sequelae and complications of STIs.

8. Estimating the incidence of STI syndromes is useful
in estimating STI-related morbidity and projecting the
cost of STI care. A small scientific working group should
be convened to design estimation methods and to
explore further the quality of data available from STI
syndromic case reporting.

Estimation of STI incidence and prevalence
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STI surveillance
1. The working group agreed that the WHO Guidelines
for sexually transmitted infection surveillance (12) from
1999 is a comprehensive and useful document. WHO
should extend its usefulness by developing instruction-
al manuals to facilitate the implementation of these
guidelines at the country level.

2. It was agreed that syndromic reporting should be
recommended as the standard STI case-reporting
system in developing countries.

3. WHO should encourage countries to collect and
compile the annual incidence of reported STI syn-
dromes and should assist in regular dissemination.
Appropriate adjustments should be made to account
for the limitations of these data, especially for making
comparisons between countries. The main function of
such data is to identify programme needs.

4. It was recommended that countries be encouraged to
conduct prevalence (population-based) studies on
selected STI priority diseases (syphilis, gonorrhoea,
Chlamydia, trichomoniasis and HSV-2) every 3–5 years.

5. These prevalence studies should be conducted in the
general population or in selected population subgroups
using standardized or cross-comparable methods.
These subgroups might be selected as a proxy for
the general population, such as pregnant women at
selected antenatal clinics, or selected as a proxy for a
higher-risk group as a whole.

6. The selection of populations and laboratory tests to
be used in these studies should be determined at the
regional or country level. The working group acknow-
ledged that the choice of population groups and the
laboratory tests might vary from country to country.
WHO should provide technical assistance to laboratory
testing protocols for STIs specific to developing
countries and to each disease.

7. Antimicrobial susceptibility testing should be
promoted through existing networks, such as the
Gonoccocal Antimicrobial Susceptibility Programme
(GASP), with greater emphasis on standardized sample
collection methods, preferably population-based.

8. Algorithms on the selection and use of STI laboratory
methods for different purposes (such as screening,
diagnosis, case management and surveillance) should
be developed to provide standard and cost-effective
approaches.

9. WHO should promote the development of national

quality assurance systems for STI laboratory proce-
dures, including regular proficiency testing, with
accreditation of laboratories, as well as promoting
routine internal monitoring of laboratory quality
assurance. To facilitate this, WHO should assist in the
establishment of regional STI reference laboratories.

10. Graphical display tools such as the WHO
HealthMapper should be used to disseminate data on
STI prevalence and incidence at the global, regional or
country level.

Research needs
1. A small scientific working group should be esta-
blished to review and recommend STI indicators for
assessing population-level changes in behaviour and
practices associated with the risk of HIV or STIs as well
as future research needs.

Examples of possible indicators include positive syphilis
serology rates among women attending antenatal
clinics who are 15–19 or 15–24 years old, rates of self-
reported urethral discharge among men in sentinel
surveillance studies of behaviour and HSV-2 seropre-
valence among teenagers.

2. Improved information on the natural history of STIs
is needed. Research studies on the duration of infection,
the proportion of infections that become symptomatic
and the rate of development of complications should be
encouraged.

3. Operational research studies such as assessment
of STI surveillance systems, examining the quality
of reported data and assessing health care–seeking
behaviour for STIs, should be conducted to evaluate the
level of underreporting, reporting delay and incomplete
diagnosis in STI surveillance data.
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28 February 2002
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(such as methods, assumptions
and STI surveillance)

13:00–14:30 Lunch break

14:30–15:00 Working groups (continued)

15:00–16:00 Plenary presentation
from the working groups
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16:30–17:30 Discussion

1 March 2002
09:00–09:15 Summary of day two and introduction 

to group work

09:15–10:00 Working groups to develop
workshop recommendations
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10:30–11:30 Working groups to develop workshop 
recommendations (continued)

11:30–13:00 Presentation, discussion and adoption 
of recommendations

13:00–13:30 Closure of meeting
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11:00–11:45 «Overview of the Current Status of 
Global STI Surveillance : Achievements 
and Problems» (Bill Levine)

11:45–12:45 Experiences in STI surveillance
• in Africa (Emil Asamoah-Odei)
• in South-East Asia (focus on Thailand)

(Anupong Chitwarakorn)
• in Latin America (focus on Brazil) 

(Fabio Moherdaui)

• in industrialized countries
(Christine McGarrigle)

12:45–13:00 Discussion

13:00–14:30 Lunch break

14:30–15:30 Review of the methods used for
the 1995 and 2000 round of global STI 
estimates, followed by discussion 
(Antonio Gerbase, Jane Rowley and 
Ivonne Cameroni)

15:30–16:00 Coffee break

16:00–16:30 Laboratory testing for STI surveillance 
in developing countries: current standards 
and new approaches (Ron Ballard)

16:30–17:30 Options and methodologies for
developing STI incidence and prevalence
estimates and projections in developed 
and developing countries (Geoff Garnett)
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Group A – Recommendations for improving
STI surveillance

1. What essential components of STI surveillance
should be implemented in resource-poor countries ?

2. List the most important structural and functional
weaknesses of the existing STI surveillance systems
in these countries.

3. Discuss and recommend the minimal STI data
to be collected for deriving estimates of STI prevalence
and incidence.

4. Discuss problems related to the interpretation
of STI surveillance data for monitoring and evaluation
and ways to overcome these problems.

5. Discuss the use of STI data as indicators of HIV
risk behaviour.

6. What roles should WHO and partner organizations
play in improving STI surveillance activities ?

Group B – Recommendations on improvement
of STI estimation methods 

1. Discuss the uses of estimates of STI incidence
and prevalence in improving STI prevention and
control programmes.

2. Review the strengths and weaknesses of current
WHO estimation methods.

3. Review the assumptions used in the 1995 and
1999 estimations and make recommendations
for improvements.

4. Discuss and recommend how to improve
the methods used to estimate the burden of STI
at the country level.

Group C – Identification of areas
where additional research is required

1. Discuss and recommend the laboratory tests
to be used in STI prevalence studies.

2. Review the assumptions used in the 1995 
and 1999 estimates and make recommendations
for improvement.

3. Which STIs should be included in the future
estimates ?

4. What other research studies need to be conducted
to improve the future estimation of the prevalence
and incidence of STI ?

Annex 2 – Questions (group discussions)
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aDuration of infection if asymptomatic and treated = half the duration of infection if untreated

Annex 3 – Estimation of the global prevalence and incidence
of STI in 1995 and 1999 : assumptions on the duration of infection
according to treatment and gender

Untreated Treated - symptomatica

Male Female Male Female
Gonorrhoea 0.5 years 0.5 years 3 weeks 3 weeks

Chlamydia 1.25 years 1.25 years 4 weeks 4 weeks

Trichomoniasis 0.125 years 1.5 years 2 weeks 6 months

Annex 4 – Estimation of the global prevalence and incidence of STI
in 1995 and 1999 : assumptions on the proportion of symptomatic
individuals adequately treated according to gender

The proportion of asymptomatic people treated = 10% of symptomatic people

Male Female

North America
Western Europe
Australasia 0.9 0.85

Latin America and the Caribbean
Europe and central Asia
East Asia and the Pacific
North Africa and the Middle East 0.65 0.55

Sub-Saharan Africa
South and South-East Asia 0.35 0.25



24

Dr KALDOR, John
National Centre in HIV Epidemiology and Clinical
Research
AUSTRALIA

Dr MEHEUS, André
Epidemiology and Community Medicine
University of Antwerp
BELGIUM

Dr MOHERDAUI, Fabio
Coordenação Nacional de DST e Aids
Ministerio da Saude – Brasil
BRAZIL

Dr TOSKINE, Igor
Hôpital de Bicêtre
FRANCE

Professor BHUTANI, Lalit
Sitaram Bhartia Institute of Science and Research
INDIA

Dr ALLEGRANZI, Benedetta
Department of Infectious Diseases
University of Verona
ITALY

Dr CATTELAN, Annamaria
Department of Infectious Diseases and Tropical
Medicine
Padova Hospital
ITALY

Dr GERVASI, Maria Teresa
Department of Gynaecology 
Cà Foncello Hospital, Treviso
ITALY

Professor VAGLIA, Alberto
Department of Infectious Diseases 
Cà Foncello Hospital, Treviso
ITALY

Dr PANESE, Sandro
Department of Infectious Diseases
Umberto I° Hospital, Mestre
ITALY

Dr REZZA, Giovanni
Istituto Superiore di Sanita
ITALY

Dr SCOTTON, Piergiorgio
Department of Infectious Diseases
Cà Foncello Hospital, Treviso
ITALY

Dr SULIGOI, Barbara
Istituto Superiore di Sanità
Laboratorio di Epidemiologia e Biostatistica
ITALY

Professor COUTINHO, Roel
Municipal Health Service
THE NETHERLANDS

Dr CACERES, Carlos
School of Public Health
Cayetano Heredia University
PERU

Dr CAMARONI, Ivonne
Swedish Institute for Infectious Disease Control
SWEDEN

Dr CHITWARAKORN, Anupong
Ministry of Public Health
Department of Communicable Disease
THAILAND

Dr LEVINE, Bill
Global AIDS Programme
Thailand MOPH-US CDC Collaboration
THAILAND

Dr NIELSEN, Graham
Family Health International
Asia Regional Office
THAILAND

Dr MCGARRIGLE, Christine
Communicable Diseases Surveillance Centre (CDSC)
Public Health Laboratory Services
UNITED KINGDOM

Dr GARNETT, Geoff
Department of Infectious Disease Epidemiology
Imperial College
UNITED KINGDOM

Dr MAYAUD, Philippe
Department of Infectious & Tropical Diseases
London School of Hygiene & Tropical Medicine
UNITED KINGDOM

Annex 5 – List of participants



25

Dr ROWLEY, Jane
UNITED KINGDOM

Professor BALLARD, Ronald C.
Division of AIDS, STD, and TB
National Center for Infectious Diseases
USA

Dr CHIN, James
USA

Dr DALLABETTA, Gina
Family Health International
USA

Dr RYAN, Caroline
Division of STD Prevention
Global AIDS Program
Centers for Disease Control & Prevention
USA

Dr SATO, Paul
Naval Health Research Center
DoD Center for Deployment Health Research
USA

Dr ASAMOAH-ODEI, Emil
WHO Regional Office for Africa
ZIMBABWE

Dr KHOTENASHVILI, Lali
WHO Regional Office for Europe
DENMARK

Dr THUY, Nguyen Thi Thanh
WHO Regional Office for the Western Pacific
PHILIPPINES



26

SECRETARIAT

A – World Health Organization
CH-1211 Geneva 27
SWITZERLAND 
Telephone : +41 22 791 2111
Fax : +41 22 791 2037

Dr LAZZARI, Stefano
National Capacity Strengthening Surveillance and
Response
Department of Communicable Diseases
(NCS/CSR/CDS)

Dr KLAUCKE, Douglas N.
NCS/CSR/CDS

Dr YE, Htun
NCS/CSR/CDS

Ms KORENROMP, Eline
TB Strategy and Operations
Department of Communicable Diseases (CDS/STB/TBS)

Dr SCHMID, George Philip
HIV/AIDS
Family and Community Health (FCH)

Dr GERBASE, Antonio Carlos
HIV/AIDS
Family and Community Health (FCH)

Dr WIBISINO, Bing
STI/HIV/AIDS
INDONESIA

B – The Veneto Region
Department of Health, Veneto Region
Campo Santa Marina
Castello 6074
I-30122 Venice
ITALY
Telephone : +39 (041) 2791425-7
Fax : +39 (041) 2791366

Dr BERTINATO, Luigi
Office for International Public Health
and Social Programs

Dr MASON, Patricia
Office for International Public Health
and Social Programs

Mr BUSSO, Alessandro
Office for International Public Health and Social
Programs





For orders, contact:
WORLD HEALTH ORGANIZATION – Family and Community Health Cluster

Department of HIV/AIDS
20, avenue Appia – CH-1211 Geneva 27 – SWITZERLAND – E-mail: hiv-aids@who.int


