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Using STD occurrence 
to monitor AIDS prevention* 

AIDS prevention programmes 
have attempted to bring about 
changes in behaviour relating to 
the various modes of HIV trans- 
mission, through health education. 
Awareness of the need to assess the 
effectiveness of these programmes 
has been growing. Knowledge- 
Attitude-Practice (KAP) studies 
provide a popular approach to as- 
sessment, but their interpretation 
is frequently plagued by problems 
concerning the validity of the mea- 
sures used, and the extent to which 
results might be generalised 1. 
Furthermore, experience teaches 
that changes in behaviour to match 
changes in knowledge and atti- 
tudes are far from automaticL 
The measurement of programme 
impact on HIV occurrence through 

prospective serological studies 
offers a more direct approach. 
Such studies can provide an accura- 
te picture of secular trends in HIV 
seroprevalence 3, but, without con- 
trolled trials, we cannot know what 
these trends would have been with- 
out the intervention of prevention 
programmes. 
Against this background the pos- 
sibility of using the occurrence of 
sexually transmitted disease (STD) 
as a measure of programme im- 
pact become attractive. There are 
three ways in which STD occur- 
rence bears on the problem of HIV 
infection. Firstly STDs may influ- 
ence the susceptibility of individ- 
uals to infection 4. Secondly STDs 
may influence the natural history 
or course of the disease process in 

those infected with HIV 5. Third- 
ly, because sexually transmitted 
pathogens share with HIV a pre- 
dominant mode of transmission 
through sexual intercourse, the 
frequency of occurrence of these 
diseases might tell us something 
which is relevant to the transmis- 
sion of HIV. 
In what follows we will focus on the 
third of these. We will consider the 
extent to which measures of STD 
occurrence can usefully be employ- 
ed as indicators of the effectiveness 
of AIDS/HIV prevention pro- 
grammes, and describe some of the 
pitfalls and practical problems 
encountered. We will desribe the 
types of STD surveillance currently 
in operation in Western Europe, 
and consider the extent to which 
the shortcomings of these systems 
limit our ability to infer changes in 
sexual behaviour from trends in 
STD occurrence. We will suggest 
how basic epidemiological re- 
search in conjunction with the 
further development of STD sur- 
veillance systems might enhance 
our ability interpret the data in this 
way. 
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38. Renton AM, Whitaker L. STD Occurence to 

Monitor AIDS Prevention, 1153-65, 1994, with 

kind permission from Elsevier Science Ltd, The 
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Which diseases? 

Direct and indirect indicators 

There are two distinct ways in 
which STD occurrence might be 
used as an indicator of the occur- 
rence of HI V  infection. Where the 
incidence of an STD within a popu- 
lation changes in a predictable way 
with changes in HIV incidence, 
then trends in the incidence of that 
disease may be used as a direct 
measure of trends in HIV inci- 
dence. For  the purposes of the 
ensuing discussion we refer to 
such notional STDs as direct indi- 
cators. 
Where the incidence of an STD 
within a population changes in a 
predictable way with changes in 
sexual behaviour, then trends in 
the incidence of that disease may 
be used as a direct measure of 
trends in that sexual behaviour. If 
the relationship between the same 
sexual behaviour pattern and HIV 
incidence is also known and predic- 
table, we can infer trends in HIV 
incidence indirectly from observed 
trends in the incidence of the STD. 
We refer to such notional STDs as 
indirect indicators for the purposes 
of discussion. 
The distinction made is an impor- 
tant one, because an STD whose 
incidence is rapidly sensitive to 
changes in sexual behaviour, is like- 
ly show quite different overal epi- 
demiological characteristics to 
those of HIV infection. 

Theoretical and empirical 
approaches 

The sexually transmitted diseases 
are a diverse group of viral bacteri- 
al, protozoa, fungal and ectoparasi- 
tic infections which share with HIV 
a common route of transmission 
through sexual intercourse. Infec- 
tion with each of these organism 
presents its own pattern of clinical 
features, prognosis, and transmisi- 
on dynamics, determined by the 
biological features of the organism, 

the host response to infection and 
patterns of sexual contact. We can 
use both theoretical and empirical 
approaches to identify STDs whose 
changes in incidence over time 
might closely reflect changes in 
sexual behaviour, or in incidence of 
HIV infection. What we mean by 
this can be summarized as follows: 

Theoretical approach 

- Use our knowledge of the orga- 
nism, its mode of transmission, 
and host response to exposure, 
to predict its likely transmission 
dynamics and thus suitability as 
an indicator. 

Empirical approach 

- Use available information on the 
observed association between 
occurrence of the infection and 
sexual behaviour of HIV inci- 
dence to establish its suitability 
as an indicator. 

We will deal with each in turn. 

Theoretical approach 

Transmission models of infectious 
diseases enable us to identify sever- 
al factors which are likely to exert 
an important  influence on the inci- 
dence rate of a sexually transmitted 
infection. These are summarized in 
table 1. 

Table 1. Transmission parameters 
determining incidence rates of 
sexually transmitted diseases and 
HIV. 

Table 2. Features of a sexually 
transmitted infection which lead 
its incidence to change rapidly with 
changing sexual contact rate. 

While HIV infection and the other 
STDs share type and rate of sexual 
contact as an important  determi- 
nant of incidence, biological factors 
vary considerably between differ- 
ent infections, and exert a signifi- 
cant and perhaps dominant influ- 
ence on incidence. Using disease 
specific knowledge of the transmis- 
sion factors, is it possible, a priori, 
to identify which disease might be 
good indicators either for type and 
rate of sexual contact, or for HIV  
incidence? 

a) An indicator for type and rate 
of sexual contact 

A good indicator for type and rate 
of sexual contact will be  an 
endemic disease whose incidence 
in a population moves rapidly and 
predictably to a new level with 
changes in sexual behaviour. Sim- 
ple models enable us to identify 
likely transmission factors for such 
a disease 6. These are summarized 
in table 2. 
High infectivity means that secon- 
dary cases from an infectious indi- 
vidual will arise quickly. Hence an 
increase in sexual activity will 
rapidly generate new cases that 
would otherwise not have occur- 
red. Similarly, a decrease in sexual 
activity will rapidly incur a large 
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Table 3. Transmission parameters of some sexually transmitted pathogens. 

deficit of cases that would have 
occurred if the change in activity 
had not happened. The duration of 
infectiousness should be short, so 
that the members of the infected 
class 'turn over' rapidly. If the dura- 
tion is long, then inertia is introduc- 
ed into the system, and the number 
of infectious individuals is large 
relative to the inflow and outflow 
from the class. In these circum- 
stances the  number of individuals 
available to cause secondary infec- 
tions will remain fairly constant 
despite short term changes in 
sexual activity. 
The incubation period should be 
short for similar reasons. A long 
incubation period will cause an 
appreciable lag to occur between 
change in sexual activity, and the 
concomitant change in the size of 
the pool available to cause secon- 
dary infection. The importance of 
an absence of conferred immunity 
is harder to grasp. The absence of 
"herd immunity" removes the peri- 
odic oscillations in incidence rate 
which are so characteristic of the 
bacterial and viral diseases of child- 
hood. This is important because 

these periodic oscillations, if large, 
may obscure trends in incidence 
resulting from changes in sexual 
contact rate, especially when such 
trends are considered over short 
time periods. 
For the majority of the STDs it is 
difficult to quantify these transmis- 
sion factors. Perhaps the best that 
current knowledge will allow, is a 
broad description of the relative 
size of the parameters. Our 
attempt to do this for some of the 
STDs is shown in table 3. 
Tables 2 and 3 suggest that sexually 
transmitted gonorrhoea infection 
might satisfy our requirements for 
an indicator of sexual contact rate. 
The infectivity (defined as prob- 
ability of transmission of infection 
during an episode of sexual con- 
tact) has been estimated at be- 
tween 0.4 and 0.9 7 . The time to 
become infectious is estimated at 
one to two days. 
Hethcote & Yorke have used a 
simple mathematical model with 
sexual activity evenly distributed in 
the population, to estimate that, 
given a change in sexual contact 
rate, the incidence of gonorrhoea 

in the population would approach 
its new equilibrium level with a half 
life of 1.7 months 8. A brief exami- 
nation of the properties of this 
model will provide important in- 
sights. 
Figure 1 shows a plot of equilibri- 
um incidence rate against duration 
of infection and sexual contact rate 
assuming an infectivity of 0.5. 
Sexual contact rate is defined as 
the average number of sexual 
contacts per year, for an individual 
in the population. The model assu- 
mes that a sexual contact is equally 
likely to be with any member of the 
population. Clearly this is not the 
case in reality for heterosexuals, 
and where individuals are in serial 
monogamous relationships. How- 
ever, such individuals may be con- 
sidered to have an effective contact 
rate roughly proportional to their 
rate of acquisition of new partners. 
The figure reveals two interesting 
phenomena. Firstly, both duration 
of infectiousness and sexual 
contact rate are important in deter- 
mining incidence. Because durati- 
on of infection is primarily deter- 
mined by treatment, a modern 
STD service may be expected to 
exert a considerable influence on 
gonorrhoea incidence by reducing 
the average period of inectiousn- 
ess. Secondly using our best esti- 
mates of the values of the parame- 
ters concerned, the model predicts 
that gonorrhoea should have died 
out all together. Clearly this has not 
occurred. The model assumes that 
infected individuals are distributed 
evenly throughout the population 
and that every individual has the 
same expected number of sexual 
partners, and an equal probability 
Of having sex with any other per- 
son. This does not reflect the real 
situation. 
More complex models have 
attempted to describe the real 
situation more closely by dividing 
the population into discreet groups 
of individuals, defined by type and 
rate and sexual contact. The sim- 
plest of these postulates a core 
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group of highly sexually active indi- 
viduals and a non-core group com- 
prising those less sexually active 8. 
Figures 2 shows the overall in- 
cidence of gonorrhoea predicted 
by this model, for various levels of 
sexual contact in the core and non- 
core groups. The average duration 
of infectiousness is taken as 25 
days, with the core group repre- 
senting 5 % of the total population, 
and having a mean number  of part- 
ners an order of magnitude greater 
than that of the non-core group. 
The figure again highlights two 
important points. Firstly, the equili- 
brium incidence of gonorrhoea is 
mainly determined by the average 
contact rate in the core group, whi- 
le changes in contact rate in the 
non-core group exert a smaller 
effect. Secondly, for certain rates of 
core contact, an increase in sexual 
contact rate in the non-core group 
can lead, paradoxically, to a 
decrease in the incidence of the 
disease. The crux of this effect is 
the assumed independence of 
sexual contact rate between the 
core and non-core groups. If the 
two rates are independent,  then an 
increase in the rate of the non-core 
group (while the core group rate 
ramains constant) results in a lar- 
ger proport ion of core group 
contacts being with members of the 
non-core group. This is because 
there are more non-core group 
members available to have sex 
with. At  low levels of sexual 
contact rate in the non-core group, 
new infectious in this group do not 
tend to propagate. The net effect is 
therefore a reduction in incidence. 
We cannot say whether  the inde- 
pendence of sexual contact rate in 
the core and non-core groups is 
simply a mathematical assumption 
or a sociological reality, and we 
should clearly be cautious in our 
interpretation of the predictions of 
simple models. However, the 
models does emphasises that chan- 
ges in gonorrhoea incidence are 
likely principally to reflect changes 
in behaviour among a small num- 

Incidence/1000 person years 

2 8 6 1  ~ Transmission prob = 0.9 

14 

9 1,79 
41 ~ 1.23 

23 ~ 0.66 
Duration infection 5 0.09 New Partners 

days / month 

Figure 1. Endemic equilibrium incidence of gonococcal infection by dura- 
tion of infection and sexual contact rate. 
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32.18 
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Core Group 
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Figure 2. Endemic equilibrium incidence of gonococcal infection 
core/non-core model. 

ber of highly sexually active indivi- 
duals. Thus gonorrhoea infections 
occurring in individuals with low 
activity will not generate marly 
secondary infections, given the 
short infectious period. In contrast, 
because people with H IV  may be 
infectious for many years, those 
with low levels of sexual activity 
may still contribute significantly to 
the overall incidence rate of infec- 
tion in the long term. 
It has been argued 9 that gonor- 
rhoea infection may be acquired in 
circumstances unlikely to permit  
the transmission of HIV. This is to 
say that the types of sexual be- 
haviour for which gonorrhoea 

infection is an indicator may not be 
those which are relevant to HIV  
transmission. This problem may be 
overcome in part  by excluding 
oropharyngeal infections from the 
analysis. We cannot therefore as- 
sume that changes in sexual be- 
haviour which lead to a decline in 
gonorrhoea incidence remove the 
conditions which permit the conti- 
nued dissemination of H IV  in the 
wider population. Similarly an 
increase in the observed occurren- 
ce of gonorrhoea may tell us little 
about sexual behaviour which is 
relevant to the dissemination of 
HIV in the population 9. 
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b) An indicator of HIV Incidence 

If gonorrhoea incidence is unlikely 
to be a good indicator of HIV inci- 
dence, can our theoretical ap- 
proach suggest an alternative can- 
didate? The short answer is no, for 
two reasons. The first is that HIV 
infection in contrast to gonorrhoea 
and many other STDs is in an epi- 
demic phase. That is to say it has 
not yet reached a level of stable 
endemic equilibrium. Even if there 
were no change in patterns of 
sexual activity, or duration of infec- 
tiousness, one might anticipate that 
it would take many years for HIV 
incidence to reach such a point of 
equilibrium. The second is that 
many of the transmission factors 
and the ways in which they interact 
to determine the incidence of 
disease are not known with suffi- 
cient accuracy either for HIV or 
the other STDs. 

Empirical approach 

We want now to move on to exa- 
mine the evidence which might 
provide empirical support to our 
theoretical insights. The broad 
distinction drawn between an indi- 
cator of sexual behaviour, and an 
indicator of HIV incidence will 
again prove useful, and we will con- 
sider each in turn. 

a) An indicator for type and rate of 
sexual contact 

The relationship between patterns 
of sexual behaviour in a population 
and the incidence of the classical 
sexually transmitted diseases has 
never been fully investigated. This 
is perhaps because many STDs 
have been treatable, and their con- 
trol can be effected by imple- 
menting programmes designed to 
achieve rapid diagnosis and treat- 
ment. There is thus little empirical 
evidence which we can use to 
choose an STD indicator of sexual 
behaviour. Ways in which we might 
set about obtaining such informa- 
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Figure 3. Cohort incidence of HIV and city-wide cases of gonorrhoea San 
Francisco 1978-1988. 

tion are discussed in the final 
section. 

b) An indicator of HIV Incidence 

Prospective studies might provide 
the best means of identifying a suit- 
able STD to act as an indicator of 
HIV incidence, as they allow direct 
comparison of time trends. Both 
prospective surveillance data and 
special cohort studies yield such 
information. HIV incidence rates 
in cohorts of homosexual men have 
been calculated for successive 
years during the 1980s. Figure 3 
shows the results of one such study 
carried out in a cohort of 313 
homosexual men in San Francis- 
co 10. HIV incidence and number of 
cases of rectal gonorrhoea report- 
ed in the whole city are shown for 
each year between 1978 and 1988. 
The figure shows a rapid increase 
in HIV incidence in the cohort up 
to 1982, followed by a sharp 
decline. A decline in city-wide no- 
tifications of gonorrhoea is also 
shown. On the face of it these data 
might be interpreted as providing 
empirical support for the notion 
that gonorrhoea incidence closely 
reflects HIV incidence, in a situa- 
tion where HIV is endemic. There 
are two important reasons why we 

should n6t rush to accept this view. 
Firstly, while the frequency of 
rectal gonorrhoea is measured in 
the whole city population, that of 
HIV is only measured in the 
cohort. Because the peak incidence 
of gonorrhoea in homosexual men 
is in 20-24 year olds, the city based 
figures are likely to reflect cases in 
this highly sexually active age 
range throughout the period under 
study. On the other hand members 
of the cohort are ten years older by 
the end of the period, a fact which 
is likely to be reflected in their 
levels of sexual activity. Any valid 
comparison of time trends in STD 
and HIV incidence must therefore 
be made between groups whose 
age structure is comparable over 
the period of observation 11. Se- 
condly, as figure 4 shows, the pre- 
valence of HIV in the cohort had 
already reached 40 % by 1982. 
If, as seems likely, there was consi- 
derable heterogeneity in the cohort 
as regards sexual partner change, 
the decline in incidence after 1983 
might merely reflect the fact that 
those whose behaviour put them at 
risk had already been infected by 
that time. 
The second source of prospective 
data is routine surveillance. While 
these data can provide useful in- 
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formation on time trends in STD 
incidence, corresponding infor- 
mation on trends in HIV incidence 
has seldom been collected in a way 
which allows valid comparisons to 
be made. However, as data 
generated by new HIV surveillance 
programmes become available 
many of the problems of validity 
may be overcome. 

Using the 'newer STDs' as 
indicators' 

So far we have tried to understand 
the theoretical and empirical 
grounds which exist to support our 
common-sense notion that STD 
occurrence can help us to monitor 
AIDS prevention. Our main con- 
clusion has been that there are 
good theoretical reasons for sup- 
posing gonorrhoea to be a rapid 
and sensitive marker for type and 
rate of sexual contact in highly 
active sections of the population. 
We have not found any substantial 
basis for thinking that any of the 
STDs will provide a reliable 
marker for HIV incidence. But 
what of the other 'newer STD' 
which appear to have become so 
much more common over recent 

years while syphilis and gonor- 
rhoea have declined in importance? 
Throughout history some estab- 
lished infections have virtually dis- 
appeared and new diseases have 
emerged. The reasons for these 
changes are generally unknown. 
Because in our knowledge of 
sexual behaviour we find an expla- 
natory framework in which we can 
understand secular trends in STD 
incidence, we may be tempted to 
see changes in this behaviour as the 
whole cause of such trends. If we 
succumb to this temptation it leads 
us to a paradox. The figures shows 
numbers of men attending STD 
clinics in England and Wales be- 
tween 1976 and 1988 12,13,14. 
The data show two distinct pat- 
terns. Firstly there appears to be a 
sharp decline in attendances at 
which gonorrhoea and syphilis 
where diagnosed. It seem unlikely 
that these can be wholly explained 
by earlier treatment, improved 
contact tracing or epidemiological 
treatment. Warts, herpes and pedi- 
culosis show a marked increase to 
the mid 1980s followed by a sugges- 
tion of decline. Treated non-STD 
cases show a similar pattern, sug- 
gesting that, at least for some of 
these diseases, the increase might 

be accounted for by the incidental 
ascertainment of asymptomatic 
disease among the increasing over- 
all number of attenders. The num- 
bers of attenders in whom no 
disease was found show very 
similar trends, with increases of 
around 50 % over the period. One 
might argue that an increase in 
overall attendance of the order of 
50-75% would be unlikely to 
account for the 4 -  5 fold increase in 
genital warts or the rise in genital 
herpes seen over the period, al- 
though it might more easily explain 
the increase in non gonococcal 
urethritis. However, one should 
remember that a considerable 
proportion of these reported in- 
fections may have occured as 
multiple infections in the same 
persons. 
Using our sexual behaviour frame- 
work how can we explain increases 
in some sexually transmitted 
disease while others are declining? 
One hypothesis might be that the 
different STDs are associated with 
different types of sexual behaviour. 
Changes in such sexual behaviour 
would then engender changes in 
the occurrence of the associated 
disease, without having any signi- 
ficant effect on the occurrence of 
other STDs. One might attempt a 
preliminary test of this hypothesis 
by looking for changes in the pro- 
portions of cases which the dif- 
ferent diseases contribute to the 
total burden of STD diagnosed 
among homosexual and hetero- 
sexual men over time. Generally 
however breakdown by sexual 
orientation of cases of STD other 
than gonorrhoea and syphilis are 
not available. 
Another explanation might be that 
the newer diseases are in an epide- 
mic phase, and have not yet 
reached a stable endemic equilib- 
rium incidence. If this is the case, 
then they will probably be of little 
value as indicators of sexual be- 
haviour within populations. This is 
not however to say that they are 
not worthy of surveillance. 
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A further problem with using the 
'newer diseases' as direct or in- 
direct indicators is that there is 
little quantitative information 
concerning the relationship be- 
tween sexual behaviour and 
disease incidence. We are there- 
fore not in a position to know in 
what ways their incidence will 
change with changes in sexual 
behaviour within a population. 

STD surveillance systems 

STD surveillance systems were 
originally set up, in an era without 
modern antibiotics, for the primary 
purpose of containment and con- 
trol of a limited number of venere- 
al diseases. Clinician-based com- 
pulsory notification systems there- 
fore dominated the scene until 
comparatively recently. Multiple 
notification of cases within these 
systems was quite logically con- 
sidered acceptable and even 
desirable for control purposes. 
With the growth of interest in STD 
epidemiology which accompanied 
the rise in public health importance 
of these diseases during the 1960 
and 1970s, the limited value of this 
data for epidemiological purposes 
was noted in several countries and 
the objectives of such systems rede- 
fined. Current objectives include 
obtaining information whichcan  
be used to estimate the size of the 
STD problem, to inform the design 
and evaluation of prevention and 
treatment programmes, and the 
management of services. 
Many countries in Western Europe 
have attempted to develop STD 
surveillance either by enhancing 
existing systems, or by the imple- 
mentation of new schemes 21, 22 The 
ways in which the various countries 
have attempted this, and the extent 
to which they have succeeded has 
been determined by a wide range 
of organisational, social and politi- 
cal factors peculiar to their indivi- 
dual circumstances. Among the 
more important of these factors 

have been the nature and structure 
of health care delivery for STDs, 
the general political acceptability 
of public health surveillance, and 
the extent to which the public and 
governments have regarded STDs 
as an important problem. STD sur- 
veillance systems may be usefully 
classified both by the approach 
taken to the ascertainment of 
cases, and by the extent of surveil- 
lance 21 

Cases of STD may be ascertained 
by 

- Diagnos&: where cases are ascer- 
tained in patients presenting 
themselves for treatment of STD 
related symptoms. Diagnosis 
may be by detection of the 
causative organism or by clinical 
syndrome. 

- C a s e - f i n d i n g :  where cases are 
sought by clinical dr laboratory 
tests to detect STDs in those 
seeking treatment for other 
reasons. 

- S c r e e n i n g :  testing for STD in 
defined populations who are not 
seeking care. 

- Epidemiological  studies: usually 
prevalence surveys (cross-sec- 
tional studies) in defined popula- 
tion samples. 

Extent of surveillance 

- Nat ional  surveillance. National 
surveillance schemes attempt 
to identify all cases reaching 
medical care occurring within a 
country. 

- Sent inel  surveillance. Sentinel 
surveillance schemes generally 
focus on identifying cases oc- 
curring within the catchment 
populations of particular units 
delivering health care. 

- S u r v e i l l a n c e  in special p o p u -  
lations. Surveillance in easily 
accessible, or epidemiologically 
relevant subgroups of the popu- 
lation such as military recruits 
and pregnant women. 
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Figure 5. England and Wales STD 
clinic a t tenders  gonorrhoea and  
warts  males. 

The types of surveillance common- 
ly used in Western Europe describ- 
ed below. 

a) National reporting by individual 
clinicians 

The principle is that clinicians 
should report all cases of specific 
diseases which they see to a central 
authority. Reporting may be com- 
pulsory or voluntary or a combina- 
tion of these. Diseases included 
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vary from country to country. 
Generally the 'classical' STDs: 
syphilis, gonorrhoea, chancroid 
and Lymphgranuloma venereum 
(LGV) are covered. Usually, notifi- 
cation is anonymous, and attached 
information includes age, sex 
district of residence and sometimes 
details of sexual contacts. National 
clinician based reporting systems 
potentially allow the widest cover- 
age of cases of STD. 

b) Reporting by sentinel clinician 

Sentinel clinician reporting systems 
take notifications from defined 
subgroup of practitioners, chosen 
for their clinical speciality or inter- 
est in STDs, on the basis of the 
population that they serve, or 
because of their ability and wil- 
lingness to participate. STDs may 
represent only a small proportion 
of all diseases included in the 
system. The possibility of obtaining 
a high level of commitment, 
coverage of a wider range of STDs 
and better epidemiological in- 
formation through such systems 
has made them popular in Western 
Europe in recent years 17. The con- 
sistency of reporting enables an 
accurate picture of time trends to 
be obtained. These systems are 
also flexible, and new diseases can 
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Figure 6. Features of the surveill- 
ance process. 

be included with minimal disrup- 
tion. 

c) National laboratory reporting 

The general principle is that labo- 
ratories should report all positive 
tests for STDs which they carry out 
and where appropriate antibiotic 
sensitivities. Generally laborato- 
ries report a wide number of infec- 
tious diseases among which STDs 
number but a few. Laboratory 
reporting of STDs has been devel- 
oped in a number of countries and 
complements clinical reporting 
systems. Reporting may be volun- 
tary or compulsory. 

d) Sentinel laboratory reporting 

Sentinel laboratory reporting 
systems take notifications from 
defined subgroup of laboratories 
and national reference laborato- 
ries, chosen for their interest in 
STDs, on the basis of the popu- 
lation that they serve, or because 
of their ability and willingness to 
participate. Sentinel laboratories 
may be selected in conjunction 
with sentinel clinicians. STDs may 
represent only a small proportion 
of all diseases included in the 
system. 

e) Screening and case finding 

Much information on the preval- 
ence of STDs within certain sub- 
groups of the population is obtain- 
ed from routine screening pro- 
grammes. Hepatitis B, HIV and 
syphilis may be routinely screened 
for among blood donors, women 
attending for ante-natal tests, and 
other groups such as military 
recruits and prisoners. Screening 
programmes for chlamydia are also 
in vogue. 

f) Special studies 

Valuable and in some cases, unique 
surveillance data have been ob- 

tained from special studies of 
STD prevalence and antimicrobial 
sensitivity, and surveys of pharma- 
ceutical prescribing. These surveys 
can provide new insight into the 
epidemiology of a disease or may 
serve to supplement routine sur- 
veillance systems. Unlinked anony- 
mous screening studies for HIV 3, ~8 
are a recent example of the use of 
this approach. Special studies are 
often the only method of obtaining 
information on the sequelae of 
STDs, such as the frequency of pel- 
vic inflammatory disease after 
chlamydial infection or the fre- 
quency of carcinoma of the cervix 
after human papillomavirus infec- 
tion. 

Using STD surveillance data 
as an indicator of sexual 
behaviour 

We have dealt at some length with 
questions concerning the adequacy 
of measures of STD occurrence as 
indicators of sexual behaviour, 
given that the measures were them- 
selves accurate. In attempting to 
interpret real data generated by 
real surveillance systems we musk 
ask ourselves four additional 
questions. Firstly, are the estimates 
of the rates or trends in occurrence 
sufficiently accurate or consistent 
to allow any conclusions to be 
drawn? Secondly, are data avail- 
able for long enough periods to 
allow the analysis of trends? Third- 
ly, is sufficient information avai l -  
able on the pertinent characteristcs 
of cases to allow meaningful inter- 
pretation, given the behavioural 
and sociodemographic hetero- 
geneity of the population survey- 
ed? And fourthly, what influences 
other than sexual behaviour pat- 
terns might have influenced occur- 
rence? 
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Accuracy and consistency of 
estimates of level and trends 
in occurence? 

Some of the factors which determi- 
ne the accuracy and consistency of 
these estimates are common to all 
surveillance systems while others 
are peculiar to particular types of 
system, or the context in they ope- 
rate. The common factors can be 
identified using the idealized sche- 
me shown in Table 6, which em- 
phasises that they arise at each 
stage of the surveillance process. 

a) Case presentation 

Whether or not a person with an 
STD ever comes to see a doctor 
will depend on the presence or 
absence of symptoms, their per- 
ceived importance, and the accessi- 
bility of medical care. Of these, the 
first two are likely to vary signifi- 
cantly with the specific clinical 
features of the disease in question. 
All of the factors are likely to vary 
substantially with gender, social 
class, ethnicity and other demo- 
graphic characteristics. 

b) Dbgnosis 

Where case reports are based on 
clinical diagnoses, diagnostic crite- 
ria may vary, and those cases 
reported may not be confirmed by 
laboratory tests. Furthermore 
laboratories may vary in the sen- 
sitivity and specificity of their diag- 
nostic tests and testing patterns 
may change. 

c) Case notification 

The proportion of diagnosed cases 
which are notified will depend on 
whether the notification is compul- 
sory, the existence of incentives, 
and the complexity of the notifi- 
cation process. This latter is par- 
ticularly important. If we try to 
enhance our ability to interpret 
surveillance data by including 
more comprehensive details of 

cases, the complexity of the process 
is increased. This in turn may lead 
to the lowering of notification 
rates. 

e) Aggregation and reporting 

Major problems of interpretation 
of notification based data relate to 
the determination of the size of the 
at risk population. For crude inci- 
dence estimates this is especially 
a problem where surveillance is 
health care facility based. Where 
attempts are made to break down 
incidence rates by variables such as 
sexual orientation, injecting drug 
use, or involvement in commercial 
sex, the problems of assessing the 
size of these populations will be 
considerable at what ever level sur- 
veillance is being carried out. 

f) Features of specific types of 
system which limit interpretation 

Surveillance through national re- 
porting by individual clinicians 
aims to record all cases of STD in a 
country which reach medical care. 
The important factor limiting inter- 
pretation is under-reporting. The 
proportion of STD cases which are 
notified varies considerably from 
country to country but may less 
than 5% 19 in some countries. In 
addition the lack of availability of 
laboratory diagnostic systems to 
many clinicians treating patients 
with STDs may also be important, 
especially where the majority of 
cases of STD are seen by general 
practitioners. 
For most sentinel clinician net- 
works it is very difficult to evaluate 
the size and characteristics of the 
population which participatns 
serve, or changes in this popula- 
tion or its characteristics over 
time. This problem limits ability 
both to interpret trends, and to 
generalise of results of countries as 
a whole. 
Furthermore the relatively small 
number of participants will restrict 
the power of the system, particular- 

ly in the surveillance of STDs of 
low incidence. 
Several of the common STDs are 
not amenable to surveillance 
through laboratory reports be- 
cause routine diagnostic tests are 
not widely available. In addition 
any changes in the frequency with 
which diagnostics tests are used, 
such as the recent widespread and 
rapid increase in the use of ELISA 
for chlamydia trachomatis may 
produce major artefacts in the 
observed trends in occurrence de- 
rived from laboratory notifications. 
Laboratory reporting can only 
rarely provide epidemiological 
information beyond the age and 
sex of patients and, in some cases, 
the site of infection. 
Although the problems outlined 
above hamper our attempts to 
obtain accurate measures of STD 
occurrence, they are less of a 
handicap in assessing t r e n d s i n  
occurrence. If the influences deter- 
mining case presentation, diagnosis 
and notification have remained 
fairly constant over time, then pro- 
portional changes in real incidence 
will be reflected in reported in- 
cidence. Conversely, artefactual 
trends in reported incidence are 
likely to appear where changes 
have occurred in any element of 
the notification system. The like- 
lihood of cases presenting may 
have been a particulary important 
bias in recent years with attempts 
to focus public attention on AIDS 
and sexual hygiene. 

Are data available for long enough 
periods to allow the analysis of 
trends? 

In many countries data from STD 
surveillance systems are only avail- 
able for recent years. The experi- 
ence of countries which have 
collected data for decades empha- 
sis the importance of long term 
information. Long term trends 
probably arise from a complex 
interaction of social, behaviour and 
biological factors 7. Figure 7 shows 
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Figure 7. Notified cases of gonorrhoea in Sweden 1931-1990. 

annual case reports for gonorrhoea 
in Sweden between 1912 and 
19902o . Numbers of reported cases 
are shown combined for both 
sexes, and for men and women 
individually. 
The figure shows interesting peaks 
around both the first and second 
world wars, perhaps resulting from 
changes in the stable patterns of 
sexual behaviour during socially 
disrupted times. A sharp increase 
begins in the early 1960s reaching a 
peak in 1970, and then declining 
sharply to reach, by 1982, its lowest 
level at any time since 1915. The 
decline then continues to 1987. The 
figure is intended to demonstrate 
the magnitude of the trends which 
have occurred over the last 85 
years, against which backdrop we 
must assess the influence of AIDS 
prevention programmes in recent 
years and in the future. Failing to 
take this longer view may lead to 
misinterpretation. An example 
will again serve to illustrate the 
point. 
Figure 8 shows the total number of 
positive gonococcal isolates obtain- 
ed from male patients attending 
the Genitourinary Medicine Clinic 
at St Mary's Hospital, Paddington, 
UK in the first six months of 1983, 

1984, 1985 and 1986. The data were 
published in a letter, the final line 
which is quoted at the bottom of 
the figure 21. 
Figure 9 shows the same data plot- 
ted together with the number of 
cases of gonorrhoea notified to the 
Department of Health by the same 
clinic between 1976 and 198622 . 
The figure suggests that the decline 
in number of gonococcal isolates 
from men was actually the conti- 
nuation of a trend which had been 
occurring since at latest 1977 and 
was therefore not due to fear of 
AIDS. While it is certainly possible 
that in the absence of AIDS, the 
number of gonococcal isolates 
might have remained steady or 
increased, the need for caution in 
the interpretation of short term 
trends is emphasised. 

Is sufficient information available 
on the pertinent characteristics of 
cases to allow meaningful 
interpretation? 

While existing surveillance systems 
can provide a broad impression of 
the trends in STD incidence, very 
often age and sex are the only case 
characteristics notified. The ab- 
sence of more detailed information 

limits the value of the data as a 
measure of the success of AIDS 
prevention programmes. Three 
types of information which are 
frequently lacking would be par- 
ticularly useful. Whether of not a 
case is a reinfection, and details of 
a case's STD history would be 
valuable in assessing trends, and 
distribution of cases. HIV trans- 
mission risk category attached to 
each notification would enable an 
assessment of adoption of safer sex 
practices within particular trans- 
mission groups. Details of the 
recent sexual history of cases 
would allow more accurate assess- 
ment of the relationship between 
sexual behaviour and STD risk. 

What influences other than sexual 
behaviour patterns might have 
influenced occurrence? 

a) Effects of  treatment and 
contact tracing programmes 

Clearly these are importance for 
diseases where treatment is avail- 
able. The mean duration of infec- 
tiousness is major factor influenc- 
ing the incidence of gonorrhoea 8. 
Treatment of cases and sexual 
contacts will tend to reduce the 
average duration substantially. We 
must therefore be alert to the 
possibility that changes in the inci- 
dence of treatable sexually trans- 
mitted diseases may result as much 
from the success or failure of our 
treatment and secondary preven- 
tion programmes as from changes 
in sexual behaviour. The size of the 
effect on reported occurrence of 
STD may be very difficult to assess. 

b) Effects of  widespread antibiotic 
prescribing 

It is possible that the widespread 
use of antibiotics for the treatment 
of other illnesses might have signi- 
ficantly reduced the occurrence of 
syphilis and gonorrhoea by treating 
asymptomatic cases in the popula- 
tion serendipitously. 
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c) Biological changes in the 
organisms 

GC Isolates Males 
1200 

These must always be considered 1@00 
in interpreting time trends in the 
occurrence of STDs. It is note- 
worthy that in several countries the 80o 
decline in gonorrhoea occurrence 
has been observed only in non 600 
PPNG strains z3 

d) Demographic changes 

Migration of individuals from 
countries having a high prevalence 
of a particular STD to one having a 
low prevalence can considerably 
increase the incidence of the 
disease in the receiving country 24. 

How might we enhance 
the value of STD surveillance 
data for monitoring AIDS 
prevention? 
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The factors which limit the extent 
to which STD surveillance data can 4- 
be used to assess trends in sexual 
behaviour arise both from our lack 
of a quantitative measure of the 3 
relationship between sexual beha- 
viour and STD risk, and from the 
inaccuracy and questionable validi- 2 
ty of measures our STD occurren- 
ce. An expansion of basic research 1 
into sexual behaviour and STD 
risk, carried out in parallel to 
attempts to improve surveillance 0 

76 
systems themselves is therefore 
required. 

Basic Research 

For trends in estimates of STD 
incidence surveillance these esti- 
mates to be used as measures of 
changes in sexual behaviour how- 
ever, we need to know far more 
about quantitative aspects of the 
relationship between the occur- 
rence of the various STDs and 
sexual behaviour. While the 
collection of more information on 
parameters of sexual behaviour in 
STD cases through improved sur- 
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Figure 9. Total male gonorrhoea cases and isolates in males Pread St Cli- 
nic 1976-1986. 

veillance will provide new infor- 
mation about the distribution of 
the STDs in relation to these para- 
meters, there remains a pressing 
need for a programme of both 
empirical and theoretical research 
directed towards the further eluci- 
dation of the relationship. This 
might include: 

a) Empirical work 

- Transmission parameters o f  
organisms 

Attempts should be made to mea- 
sure infective, incubation period, 
duration of infectiousness, immu- 
nity and individual non-sexual risk 
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factors for acquisitio n of infection 
with the STD pathogens, through 
both clinical and epidemiological 
studies of individuals with STDs, 
and their sexual partners. 

- Relationship between sexual 
lifestyle and risk o f  STD 

There is need to extent and refine 
the ways in which we measure 
sexual behaviour for this purpose. 
It will then be of central impor- 
tance to identify the parameters of 
sexual behaviour which determine 
risk of acquisition of the STDs and 
to describe their effects quantitati- 
vely. This may be achieved through 
case-control, follow-up studies, and 
intervention studies in suitable 
populations. In addition it will be 
necessary to characterise the distri- 
butions of these parameters of 
sexual behaviour through special 
surveys in the general population 
and in groups of particular interest. 
Studies of sexual mixing patterns 
are also urgently reeded. 

b) Theoretical work 

Stochastic and deterministic math- 
ematical models of STD dynamics 
provide formal specifications of the 
intuitions and assumptions which 
we use throughout our work on 
STD epidemiology. For this reason 
their elaboration allows us to bring 
greater clarity to our thinking on 
the subject. Virtually all the recent 
STD epidemiological modelling 
work has been concerned with HIV 
infection. Models incorporating 
sophisticated population mixing 
assumptions have now been devel- 
oped. The construction of similar 
models for other STDs will assist us 
in two principle ways. Firstly, it will 
inform empirical work through the 
a priori identification of aspects of 
sexual behaviour likely to be im- 
portant in determining risk of ac- 
quisition of STDs. Secondly it will 
provide us with a framework with- 

in which we can achieve a quanti- 
tative appreciation of the relation- 
ship between trends in STD occur- 
rence and underlying changes in 
sexual behaviour which explain 
these trends. 

Improvements to surveillance 
systems 

In our previous discussion we 
noted that the generation of infor- 
mation of use in monitoring sexual 
behaviour is only one among the 
several objectives of STD surveil- 
lance. Improving the quality of the 
data will however serve all of these 
objectives. It is not possible, to 
identify any combination of the 
approaches to surveillance out- 
lined above which will provide 
optimum results in all countries. 
What is appropriate for future 
development will depend on the 
nature of existing systems and a 
number of wider factors. The natu- 
re of the relevant legislation, the 
structure of health care delivery 
and laboratory services, the nature 
and extent of the Public Health 
'culture' among clinicians and 
laboratories, and the particular epi- 
demiological and clinical profile of 
STDs which is found within a parti- 
cular country must all be taken into 
consideration. The evolution of 
STD surveillance in Western Euro- 
pe has therefore been, and is likely 
to remain incremental and pragma- 
tic, in the face of rapidly shifting 
objectives, resourcing, and political 
and cultural imperatives. Notwith- 
standing this, certain objectives can 
be defined towards which surveil- 
lance systems might develop: 

a) Extend the range of diseases 
covered by surveillance 

This will allow both a wider charac- 
terisation of trends in STD and the 
identification of new markers for 
sexual behaviour in various popu- 
lations. 

b) Extend range of epidemiological 
variables to be attached to cases 

The availability through surveillan- 
ce systems of information concern- 
ing the sociodemographic and 
sexual behavioural characteristics, 
and STD histories of patients, to- 
gether with an increase in the num- 
ber of diseases covered, will enable 
a clearer picture to emerge of 
trends in STD occurrence within 
different groups in the population. 
In addition it will provide useful 
information on the relationship 
between reported characteristics 
and the risk of acquisition of STDs, 
particularly where population 
based information on the distribu- 
tion of such characteristics over 
representative population samples 
is known. 

c) Measurement of HlV prevalence 
among 5TD attenders 

Availability of information concer- 
ning HIV prevalence among 
people with STDs will make 
possible analysis of the influence of 
STDs on susceptibility to HIV 
infection, and a direct estimates of 
the relationship between STD risk 
and HIV risk. 

d) Upwards compatibility 

As countries develop their surveil- 
lance systems it is crucial that use- 
ful elements in existing systems 
should be preserved. As we sug- 
gested above, the analysis of secu- 
lar trends in STDs requires a time- 
frame of many years. Because new 
surveillance systems will only gene- 
rate data prospectively, it is essen- 
tial that this new data should 
be comparable with that which 
has been generated by the old 
systems. 

e) Patterns of service utilisation 

Where surveillance systems based 
upon sentinel clinical or laboratory 
networks are developed, informa- 
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tion on the size, characteristics and 
service utilisation patterns of 
catchment populations should be 
collected in parallel through speci- 
al studies. This will facilitate the 
interpretation of the data and iden- 
tify new options for surveillance in 
the future. 
To achieve these goals and to allow 
comparison between countries of 
the frequency of STD occurrence 
in the future, the WHO Regional 
Office for Europe has provided a 
broad framework within which the 
surveillance of STDs might be 
developed. The proposals are sum- 
marized in the Table 4. 

Practical considerations 

A number of wider issues must be 
taken into account in attempting to 
develop new and better STD sur- 
veillance systems. Legal problems 
may be encountered within indivi- 
dual countries where development 
of STD surveillance is attempted. 
There may be a need for changes in 
the law where modifications to sta- 
tutory notification systems are pro- 
posed. In addition the disclosure of 
information obtained by a physici- 
an from his patient raises legal and 
ethical difficulties, especially 
where the information is disclosed 
in a form which allows the identi- 
fication of the patient. Where sur- 
veillance systems entail performing 
tests on people purely for surveil- 
lance purposes or without their 
consent, extremely complex legal 
and ethical problems are likely to 
be encountered. 
The cultural acceptability of health 
surveillance and Public Health, 
both to health professionals and to 
the general public, varies consider- 
ably between countries. The extent 
to which State authorities can legi- 
timately require access to detailed 
information about the affairs of 
citizens, is in general an issue which 
arouses strong feelings. This may 
be particularly true in countries 
which have recently experienced 
centralised authoritarian govern- 

ment 25. Attempts to enhance STD 
surveillance systems by collecting 
more extensive and detailed infor- 
mation about disease occurrence, 
and the characteristics of cases may 
therefore meet with resistance 
from both the public and health 
professionals. 

Conclusions 

AIDS prevention activity has 
focussed on attempts to bring 
about changes in behaviour rela- 
ting to the various modes of HIV 
transmission, through health edu- 
cation programmes. Attempts to 
assess the effect of such interven- 
tions through 'Knowledge-Attitu- 
de-Behaviour' studies or serial 
estimation of HIV seroprevalence 
face major problems. Against this 
background the possibility of using 
STD occurrence as a measure 
of programme impact becomes 
attractive. 
STD occurrence might be used as 
an indicator of the effect of AIDS 
prevention programmes in two 
ways: directly as an indicator of 
HIV incidence, and indirectly as an 
indicator of sexual behaviour. 
Because HIV infection in contrast 
to some other STDs is in an epi- 
demic phase, it is very difficult to 
envisage a reliable relationship 
between HIV incidence and that of 
any STD. An indirect approach 
therefore seems more promising. 
Simple transmission models sug- 
gest that gonorrhoea infection 
might provide a rapid and sensitive 
indicator of changes in sexual 
behaviour within populations. The 
disease also has the advantage that 
historical data on its occurrence are 
available in many countries. The 
major drawback is the dependence 
of the incidence of the disease on 
how early in the infection treat- 
ment is carried out. The models 
also suggest that changes in gonor- 
rhoea incidence are likely princi- 
pally to reflect changes in be- 
haviour among a small number of 

highly sexually active individuals. 
Furthermore types of sexual act 
which permit the transmission of 
gonorrhoea do not necessarily 
permit the transmission of HIV. We 
cannot assume that changes in 
sexual behaviour which lead to a 
decline in gonorrhoea incidence 
remove the conditions which per- 
mit the continued dissemination of 
HIV in the population or vice 
versa. 
The occurrence of gonorrhoea and 
syphilis appears to have been 
decreasing while that of several 
other STDs has been increasing. 
This may be partly explained by 
more timely treatment of gonor- 
rhoea and syphilis index cases and 
contacts, and increased ascertain- 
ment of cases of other STDs. 
However the possibility that some 
of these latter diseases are, like 
HIV, in an epidemic phase should 
be considered. At present insuf- 
ficient is known about the descrip- 
tive epidemiology of these 
diseases, their biologically deter- 
mined transmission parameters or 
the quantitative nature of the 
relationship between their inci- 
dence and patterns of sexual be- 
haviour for them to be reliably 
used as direct or indirect indi- 
cators. 
STD surveillance systems have 
been in operation in many coun- 
tries for several years, and the ana- 
lysis of the estimates of STD 
occurrence which can be derived 
from them represents an attractive 
approach to assessing the impact of 
AIDS prevention programmes on 
sexual behaviour. Interpreting sur- 
veillance data in this way requires a 
proper understanding both of the 
limitations of the data themselves, 
and the factors which might con- 
found the relationship between 
sexual behaviour and STD inci- 
dence. 
In many countries, STD surveil- 
lance systems were set up before 
the advent of modern antimicro- 
bial therapy, for the purpose of 
control and containment of venere- 
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Table 4. Proposed surveillance systems for STDs. 
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al disease. Data derived from the 
clinician based notification systems 
appropriate to this purpose do not 
readily lend themselves to the cal- 
culation of STD incidence, and the 
proportion of cases notified is 
frequently less than 50 %. Further- 
more the diseases usually selected 
for surveillance; syphilis, gonor- 
rhoea, chancroid and lymphgranu- 
loma venereum, have become less 
common, while others such as 
genital warts and herpes have in- 
creased in importance. 
Other influences which may affect- 
ing STD occurrence, but are un- 
related to sexual behaviour, should 
be born in mind when considering 
trends in STD surveillance data. 
These include improved treatment 
and contact tracing programmes, 
the widespread use of antibiotics, 
changes in the biological properties 
of the STD pathogens and demo- 
graphic changes. The availability of 
data for long enough periods to 
allow the analysis of trends also 
needs to be considered. Perhaps 
greatest shortcoming of existing 
data is the lack of information 
generally available on the sociode- 
mographic and sexual behavioural 
characteristics of cases, and the 
proportion of cases that are rein- 
fections. 
In order that STD surveillance 
systems should provide informa- 
tion which will be of use in 
monitoring AIDS prevention in 
the future, these systems must 
themselves be improved, in parallel 
to an expansion of research effort 
directed towards achieving a 
greater understanding of sexual 
behaviour, and the relationship 
between such behaviour and STD 
transmission. 
Our ability to infer trends in sexual 
behaviour from trends in STD in- 
cidence would be enhanced if we 
were better able to define those 
parameters of sexual behaviour 
which are important in determin- 
ing STD risk, and to quantify their 
effect. This would be best achieved 
through appropriately designed 

longitudinal studies. In addition 
the distribution of these parame- 
ters among the general population 
and groups of particular epidemio- 
logical relevance should be deter- 
mined through surveys of sexual 
behaviour. Such a programme of 
research might be developed in 
parallel and perhaps in conjunction 
with programmes directed to the 
elucidation of the epidemiology of 
HIV infection. 
Efforts to improve coverage, ac- 
curacy, validity and timeliness of 
data produced by existing surveil- 
lance systems are being supple- 
mented in many countries with new 
schemes, using a variety of ap- 
proaches, and targeted at various 
populations. Among the most pro- 
mising of these approaches is the 
development of networks of sen- 
tinel STD clinics which allow sur- 

veillance of a wide range of STDs, 
and the collection of detailed infor- 
mation regarding sexual lifestyle 
and previous history of sexually 
transmitted disease. The linkage of 
such data with HIV serostatus of 
ascertained cases may prove parti- 
cularly valuable. The main draw- 
back of these networks lies in the 
uncertainty as to their representa- 
tiveness of the population at large, 
and the lack of denominator infor- 
mation. Interpretation of data may 
be further limited by our ignorance 
of the distribution of the epidemio- 
logical parameters measured, with- 
in the wider population. There is 
therefore a requirement whenever 
sentinel approaches to surveillance 
are used to carry out special 
studies, both of the distribution of 
these parameters in the population 
at large, and of the patterns of 
attendance of people with STDs at 
the various health care facilities. In 
addition any changes to surveil- 
lance systems should ensure that 
new data can be analysed together 
with that which has been collected 
in the past. 
It must be acknowledged that the 
problems of using STD occurrence 
as an indirect indicator of the 

success or otherwise of HIV/AIDS 
prevention programmes are not 
purely technical or scientific. In 
particular any changes in statutory 
notification systems require change 
in the law. In addition, there may 
be marked differences in per- 
ception of the public health im- 
portance of STDs between govern- 
ments, the public and those 
scientists and doctors working in 
the field. Attention must therefore 
be given to channels of communi- 
cation between epidemiologists, 
public health physicians and 
Health Ministries. In addition per- 
suasive arguments to support our 
perception of the importance of the 
STDs could be developed by using 
Health Economic and Health 
Services Research analyses of the 
burden which these diseases place 
on scarce health service resources. 
Ethical problems arising from the 
disclosure by physicians of in- 
formation on their patients, and 
consent of patients to testing when 
screening or special surveys are 
being carried out require special 
attention. 
Despite all the problems, the 
frequency of occurrence of STDs 
may prove to be the most objective, 
reliable and timely indicator of 
sexual behaviour, and thus of the 
effectiveness of our HIV preventi- 
on programmes, which is available 
to us in the developed world. In 
order for the full potential of the 
approach to be realized there is a 
need for individual countries to 
develop appropriate structures 
within which to develop STD sur- 
veillance systems and epidemio- 
logical research programs. In addi- 
tion, the experience of individuals 
responsible for such systems and 
programmes should continue to be 
shared at a supra national level. 
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