Sexually Transmitted Diseases Among
Adolescents in Developed Countries

By Christine Panchaud, Susheela Singh, Dina Feivelson and Jacqueline E. Darroch

Context: Sexually transmitted diseases (STDs) are responsible for a variety of health problems,
and can have especially serious consequences for adolescents and young adults. An interna-
tional comparison of levels and trends in STDs would be useful to identify countries that are rel-
atively successful in controlling the incidence of STDs, as a first step toward improving policies
and programs in countries with high or growing STD incidence.

Methods: Incidence data for the past decade on three common bacterial STDs—syphilis, gon-
orrhea and chlamydia—were obtained for as many as 16 developed countries from official sta-
tistics, published national sources or scientific articles, and unpublished government data. Rates
of incidence per 100,000 were calculated for adolescents, for young adults and for the total pop-
ulation. (These estimates should be considered conservative, because STDs commonly are un-
derreported.)

Results: The incidence of these three STDs has generally decreased over the last decade, both
in the general population and among adolescents. However, the Russian Federation is an im-
portant exception: Syphilis has risen dramatically in the 1990s. Except in the Russian Federa-
tion and Romania, the syphilis rate in the mid-1990s was quite low, with rates of less than seven
reported cases per 100,000 teenagers in most developed countries. Gonorrhea incidence is
many times higher than that of syphilis in several countries, and this disease disproportionate-
ly affects adolescents and young adults. Gonorrhea rates among adolescents can be as high
as 600 per 100,000 (in the Russian Federation and the United States), although in many coun-
tries the reported rate among teenagers is below 10 per 100,000. In all countries with good re-
porting, chlamydia incidence is extremely high among adolescents (between 563 and 1,081
cases per 100,000). The reported incidence of all three STDs is generally higher among female
teenagers than among males of the same age; this is especially true for chlamydia.

Conclusion: Prevention programs, active screening strategies and better access to STD di-
agnosis and treatment services, especially for adolescents and young adults, are necessary to
reduce the incidence and the burden of STDs among young people.
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exually transmitted diseases (STDs)

are recognized as a major public

health problem in most of the indus-
trialized world. The World Health Orga-
nization (WHO) estimates that in the
mid-1990s, 30 million curable sexually
transmitted infections (syphilis, gonorrhea,
chlamydia and trichomoniasis) occurred
every year in North America and western
Europe, with an additional 18 million cases
in eastern Europe and Central Asia.! These
counts do not include incurable STDs such
as genital herpes and human papillo-
mavirus infection, for which no up-to-date
estimates have been made by the WHO.
Approximately 74,000 new HIV infections
are estimated to have occurred in 1997 in

*Two viral and incurable STDs, genital herpes and human
papillomavirus, are not covered here because the official
statistical data are very limited: Most available infor-
mation is based on surveys and small-scale studies. He-
patitis B was not included because most available data
do not identify cases that are transmitted by sexual in-
tercourse, as opposed to other modes of transmission.
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North America and western Europe.?

Information is scarce on trends in Eu-
rope and North America for chlamydia
(defined here as including only genital
chlamydial infection), genital herpes and
human papillomavirus infection, and
when information is available it covers
only the 1990s.® Although some increases
in incidence are documented, it is unclear
how much of this upward trend is due to
improvements in case ascertainment and
surveillance or to actual increases in STD
incidence. Most developed countries have
seen dramatic declines in the incidence of
syphilis and gonorrhea since World War
II. Some eastern European countries ne-
vertheless have recently experienced in-
creases in these two STDs.

STDs deserve attention not only because
of their high prevalence but also because
they frequently go undetected and un-
treated, and can result in serious reproduc-
tive morbidity and mortality.* Compared
with the extensive efforts devoted to re-

search and intervention on HIV and AIDS,
very little attention has been paid to other
STDs. We attempt in this article to increase
awareness of at least one central aspect of
the most common curable STDs—their in-
cidence. Recent findings showing that some
STDs act as a cofactor or facilitator for HIV
transmission argue that research on STDs
other than HIV and AIDS can also con-
tribute to better insights into HIV infection.?
A central goal of this cross-national com-
parison is to assess the incidence of syphilis,
gonorrhea and chlamydia among young
people in developed countries.* Two valu-
able European cross-national studies on
STDs have already been carried out, but
these do not provide national population in-
cidence. One presented STD prevalence data
based on self-reports from national surveys
in eight countries,® while the other provid-
ed prevalence among individuals attend-
ing STD clinics in 17 European countries.”
To our knowledge, however, a comparative
study of current STD incidence and recent
trends across developed countries has not
as yetbeen attempted, in part because of the
problems and limitations of existing data.
Systems for collecting STD information
vary widely across developed countries; the
resulting variation in data quality affects in-
terpretation and limits the conclusions that
can be drawn. In addition, official statistics
are circumscribed by the extent to which
STDs are “silent,” and therefore are never
identified or counted. STD policies and
health care systems can also contribute to
explaining variation in incidence. Never-
theless, there are real advantages to carry-
ing out a comparative analysis of STD inci-
dence, providing that data quality is taken
into account when interpreting the results.
Such an analysis can identify countries that
have been relatively successful in control-
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Table 1. Types of data collection systems for monitoring sexually transmitted diseases (STDs), by type of provider, and proportion of diag-
nosed STD cases that are estimated to be reported by official statistics, all according to country, 1998

Country National coverage National sentinel network Estimated reporting rate
Physician Laboratory STD clinic Physician Laboratory  STD clinic Syphilis and gonorrhea  Chlamydia

Belgium S, G* No No No G, Ct No Low* Low
Canada S,G,Ct No No No No No High High
Denmark S,G,C S,G,Ct u No No No High High
England & Wales No No Allt No All No High Medium
Federal Republic of

Germany S, Gt No No S, G No No Low u
Finland S,G,Ct No No u S,G,C u High High
Francef S, G* No No C G,C No Low* Low
German Democratic

Republic§ S, Gt u u S, G u u Probably high u
Netherlands S, Gt No No No No No Low u
Norway S,G,Ct S,G,C u u u u High High
Romania§ S, Gt No No u u No Probably high u
Russian Federation§ Allt No All u u No Probably high Probably high
Slovak Republic§ S, Gt No No u No u Probably high u
Sweden S,G,Ct No No u S,G,C No High High
Switzerland S, G* S,G,Ct No All No All Medium* Low
United States S,G,Ct No No No No No S: High; G: medium Medium

*Formal declaration by physicians exists, but is not used as a source of statistics because underreporting is too high to produce reliable data. Other sources (national sentinel network of laboratories for
France and Belgium, national laboratory reporting for Switzerland) are used instead in these countries. TOfficial statistics from this type of data collection system are the basis of estimates presented here
for all STDs listed. $None of the available sources of data for France have been used directly, as they represent a very low proportion of diagnosed cases. Instead, national estimates are presented for gon-
orrhea (1990 and 1996) and chlamydia (1996). Completeness of these estimates is considered to be high for gonorrhea and medium for chlamydia (because male cases are probably highly underrepre-
sented). §Political, social and administrative changes in the early 1990s may have negatively affected the completeness of reporting. Notes: For estimated reporting rates, completeness is classified as
low when fewer than 50% of diagnosed cases are estimated to be reported, medium when 50-70% are estimated to be reported and high when more than 70% are estimated to be reported. S=syphilis.
G=gonorrhea. C=chlamydia. All=all common STDs. u=data unavailable or could not be obtained.

ling the incidence of STDs, and can repre-
sent a first step toward finding directions for
improving policy and programs. Countries
with high or growing incidence may look
to other countries with lower or declining
STD levels to learn from their successes.
This article addresses the current inci-
dence and recent trends of STDs among ado-
lescents aged 15-19 and young adults aged
20-24 in the developed world. Compared
to males and older women, female adoles-
cents are at higher physiological risk of con-
tracting an STD.8 Moreover, teenagers and
young adults are likely to be at greater risk
for STDs than are older adults because they
are less likely to be married and more like-
ly to have multiple partners, to have un-
protected sex and to have high-risk partners.
They may have poorer access to information
and greater difficulty in accessing services
than adults have. We also present infection
rates for the total population of a country,
to provide a broader perspective and a point
of comparison against which the situation
for young people can be assessed. This ar-
ticle also contrasts rates for young men and
young women, because of important dif-
ferences between the sexes in the risk of
transmission, the likelihood of diagnosis and
the potential severity of consequences.’

Data and Methods
Countries and STDs Covered
Although we initially intended to cover
all developed countries in this article, the
lack of STD incidence data in some coun-
tries and the poor quality of existing data
in others narrowed the scope of the study
to 14 countries in Europe, the United
States and Canada. Complete statistical
data by sex and age are not available for
all years, for all three selected STDs or for
all 16 selected study countries (Table 1).
Government statistics on reported STD
incidence were obtained directly from
three types of sources: published official
documents, unpublished government
data and scientific journal articles.* Liter-
ature and reports in French, Italian, Ger-
man and Dutch were included. For north-
ern European countries, eastern European
countries and the Russian Federation, we
mainly used published literature and gov-
ernment reports that were in English, al-
though some statistical reports in the orig-
inal language were also used. A frequently
used source was personal communication
with officials and experts to obtain un-
published statistics or to obtain more com-
plete data by sex or age and for years other
than those in published data. This was the

sole or main source in Canada, Denmark,
England and Wales, the Federal Republic
of Germany (West Germany), Finland, the
German Democratic Republic (East Ger-
many), the Netherlands, Norway, Sweden
and Switzerland. Published official data
were the main source in Belgium, France,
Romania and the United States. Journal
articles or published international statis-
tics were the main source for the Russian
Federation and the Slovak Republic.t (A
complete list of data sources is available
from the authors and can be accessed at
<http:/ /www.agi-usa.org/pubs/jour-
nals/3202400.html>.)

The earliest data collection systems typ-
ically included syphilis, gonorrhea, lym-
phogranuloma venereum and chancroid.
(There are some minor variations in the
categories of syphilis cases that are count-
ed, but these do not have any significant
effect on comparability across countries.})
Lymphogranuloma venereum and chan-
croid have almost disappeared in the
developed world; as a result, they are not
covered in this article. Reporting on
chlamydia, an STD that is now one of
the most prevalent, was added to sur-
veillance systems in the late 1980s or early
1990s in Canada, Denmark, England and

*The data presented here are those that were accessible
to the authors from these three types of sources. It is pos-
sible that additional data exist but were unavailable to
the authors, or that data exist but were not compiled or
organized, and therefore were not available for analysis.
This situation may arise, for example, where data are col-
lected in a decentralized system, or because of changes
in data collection approaches or system administration.
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ttaly was considered for inclusion. However, data were
available only from an experimental, nonrepresentative
sentinel system of STD clinics, and were in aggregated
form, were only for the period 1991-1996 and had no age
detail.

fIn most countries, statistics on syphilis include all cate-
gories of infectious syphilis—i.e. primary, secondary and
early latent syphilis. In the United States, early latent cases

are defined to be up to one year after infection, while in
Europe the early latent category includes cases up to two
years after infection. Two of the selected countries (Ger-
many and the Netherlands) do not include early latent
syphilis. Some countries include congenital syphilis, but
as this condition is very rare in developed countries, it
does not influence greatly the overall statistics. The Slo-
vak Republic includes late latent as well as early latent
cases; late latent cases represent 7% of all cases there.

25



STDs Among Adolescents in Developed Countries

Wales, Finland, Norway, the Russian Fed-
eration, Sweden, Switzerland and the
United States.

Data Collection Systems
STD incidence statistics are typically ob-
tained from reporting by physicians, labo-
ratories and specialized STD clinics. Cov-
erage by any of these can be national or
based on a sentinel network of selected fa-
cilities. Combining the three sources and the
two types of coverage means that, theoret-
ically, there are six modes for collecting STD
data (Table 1). The most common system
used to collect incidence data is national
compulsory physician reporting, in which
all practitioners and medical facilities na-
tionwide are required to complete a stan-
dardized form for each STD patient, pro-
viding the diagnosis and some demographic
data (generally, but not always, sex and age).
There are a few exceptions to this pat-
tern. Switzerland is the only selected coun-
try to rely on national laboratory report-
ing alone for its STD statistics. Denmark
primarily relies on this same source, but
cross-checks it with physician reporting.
In England and Wales, STD statistics are
based exclusively on declaration from pub-
lic specialized STD clinics (genitourinary
medicine clinics). Finally, Belgium and
France use sentinel systems, based on net-
works of laboratories or physicians, as the
only or the principal source for STD data.*
There are advantages and limitations to
each type of system. Although national
compulsory physician reporting has the
advantage of national coverage, private
doctors do not always provide complete
reporting. Moreover, they often do not con-
firm diagnoses with laboratory tests, there-
by yielding potentially inaccurate num-
bers. This difficulty also affects national
compulsory laboratory reporting, as lab-
oratories only see and report cases that

*In Belgium, the sentinel network includes 40% of all lab-
oratories in the country. (Source: Ducoffre G, Surveillance
des maladies infectieuses par un réseau de laboratoires de mi-
crobiologie: tendances épidémiologiques, 19831995, Brussels:
Scientific Institute of Public Health—Louis Pasteur, 1997).
In France, nearly 5% of laboratories that test for gonor-
rhea and about 3% of those that test for chlamydia par-
ticipate in the sentinel network. (Sources: Bouillant C et
al., Les chlamydioses génitales en France en 1996, réseau
RENACHLA, Bulletin Epidémiologique Hebdomadaire,
numéro spécial, février 1998; and Goulet V et al., Les gono-
coccies en France, réseau RENAGO, Bulletin Epidémi-
ologique Hebdomadaire, numéro spécial, février 1998.)

1No official statistics on syphilis are available for Belgium
and France. Theoretically, physicians and all medical fa-
cilities must report STD cases, but reporting is very low
and data from these sources are not used for STD statis-
tics. Sentinel systems have been set up for gonorrhea and
chlamydia (but not for syphilis), and these are the source
for official statistics in these two countries.
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physicians send to them for confirmation.

The accuracy of compulsory national
STD clinic reporting depends on the pro-
portions of and the representativeness of
the population using such services. This
source is accurate only when a high pro-
portion of all who seek STD care use such
clinics. Sentinel systems do not provide
national coverage, and clients of partici-
pating providers may not be representa-
tive of all those infected with an STD. Ad-
ditionally, all network participants may
not report every year, so trend data may
not be comparable across time periods.

In addition to variations in the com-
pleteness of reporting of diagnosed STD
cases, the proportion of infected people who
are actually identified as having an STD
also varies. These variations can stem from
anumber of problems: differences in ease
of access to STD services; how extensive
and active partner notification policies and
programs are (also called “case-finding”);
whether the sexually active population is
universally screened (as opposed to selec-
tive screening of high-risk groups only);
and whether an STD has clearly recogniz-
able symptoms, which determines whether
care is sought and the STD reported.

Other factors that may also affect an in-
dividual’s decision to seek STD services,
and in turn influence reported incidence,
include the cost of services, whether they
are covered by insurance, the extent to
which confidentiality and anonymity are
assured, and perceptions of risk and pat-
terns of health-seeking behavior (which
depend at least in part on the prevalence
of a particular STD in a group or area).

The states of the former Soviet Union,
other eastern European countries and the
four Nordic countries have relatively more
active and extensive screening and case-
finding policies. In Canada and England
and Wales, partner notification takes place,
but with no systematic and compulsory pol-
icy. However, the practice of STD screening
is expanding and covers a large proportion
of people seen for general health care.

In the United States, partner notification
and counseling are recommended for all
STDs (especially for high-risk groups), and
such activities are supported with federal
funds. However, the application of these
policies and the allocation of funds to these
activities are highly variable by state, since
states determine their own priorities based
on the relative burden of STDs and other
communicable diseases. In addition,
screening is recommended (and is in-
creasingly being used) for chlamydia. In
Belgium, France, West Germany, the
Netherlands and Switzerland, STD case-

finding and screening policies are not ac-
tive because STD care is less centralized,
taking place mainly at private facilities that
are less likely to comply with case-finding
policies. Clearly, all other things being
equal, the more active case-finding poli-
cies are and the more widespread STD
screening is, the larger the fraction of STD
cases that will be identified and reported.

Completeness and Quality of STD Data
The proportion of diagnosed STD cases
that are recorded and reported in official
statistics varies greatly across countries
and by disease. An estimate of the pro-
portion of diagnosed cases that are actu-
ally reported—referred to here as the re-
porting rate—is available for some
countries from specific studies or from of-
ficial government reports. For those coun-
tries that lack an official or published es-
timate of the reporting rate, national
experts were asked for their estimates.

We considered reporting to be high if 70%
or more of diagnosed STD cases are report-
ed. High reporting for syphilis and gonor-
rhea was found in the four Nordic coun-
tries,!® Canada, and England and Wales,"
while high reporting for syphilis (but not for
gonorrhea) was found in the United States
(Table 1).12 The four selected eastern Euro-
pean countries (East Germany, Romania, the
Slovak Republic and the Russian Federa-
tion) were also estimated to have this high
reporting level for both syphilis and gon-
orrhea, atleast until the political, social, eco-
nomic and administrative changes of the
early 1990s; reporting is thought to have de-
teriorated since then, but no up-to-date in-
formation is available for these countries.'

We considered the level of reporting as
medium if 50-70% of diagnosed cases are
reflected in official statistics; this was con-
sidered true of the United States for gon-
orrhea and of Switzerland for both syphilis
and gonorrhea. Reporting was classified
as low if fewer than 50% of diagnosed
cases are reflected in official statistics; this
wasjudged true for both syphilis and gon-
orrhea in Belgium, France, the Nether-
lands!* and West Germany.'>*

Reporting rates for chlamydia were clas-
sified as high in the four Nordic countries,
in Canada and in the Russian Federation
(the only eastern European country for
which data on chlamydia could be ob-
tained), medium in England and Wales
and the United States, and low in Belgium,
France and Switzerland (Table 1). Because
of these limitations, the rates that we pre-
sent are considered minimum estimates of
diagnosed STD cases, even for countries
with an efficient, comprehensive national
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reporting system. Additionally, these data
are minimum estimates of total cases, since
some STD infections are never diagnosed.

Continuity in a country’s data collection
system is a key determinant of whether
comparable trend data are available.
Countries that have more consistent and
complete trend data are the Nordic coun-
tries, the former Soviet states, England and
Wales and, to some extent, Canada and the
United States. Changes in the definition
of STD cases, in testing procedures, in poli-
cies for identifying cases, and in a system’s
geographic coverage within a country can
all affect the data. Several countries had
discontinuities in their reporting systems
prior to the early 1980s, and for this rea-
son we present trend data only for the pe-
riod 1985-1996.

Data Obtained

We present information over time on
syphilis for the total population for all but
three countries: Data are available for the
Slovak Republic only since independence
in 1990, and no data on syphilis are avail-
able for Belgium and France. For gonorrhea,
trend information is available for the total
population for all 16 selected countries, al-
though for France and the Slovak Repub-
lic, data are available only for the 1990s.

Age-specific data from the mid-1980s to
the mid-1990s (necessary to document the
situation of adolescents) are available on
both syphilis and gonorrhea for seven of
the 16 selected countries. For the other nine
countries, only partial data are available for
adolescents—for only one disease, only for
the later period (1990-1996) or (in the case
of three countries) only for a recent year.

The collection of statistical data on
chlamydia began in the late 1980s, and in-
formation is available for 11 countries
starting in different years. Trend data on
adolescents are available only for seven
of these 11 countries, and only for the pe-
riod 1991-1996.

In France, sentinel data are the main
source of statistics on STDs (chlamydia
and gonorrhea). However, national esti-
mates of the incidence of gonorrhea and
chlamydia, by sex, were calculated by na-
tional experts.!® To create national esti-
mates by sex and age for France, we ap-
plied the age distributions for males and
females from sentinel data to national sex-
specific STD estimates. Although far from
perfect, these estimates give a rough pic-
ture of the level of incidence by age and
sex in France.

To compare countries, we calculated an-
nual STD rates. These are expressed as the
number of reported cases per 100,000 total
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population per year, including both the
sexually active and those not sexually ac-
tive. Countries provided numbers of re-
ported cases or incidence rates, or both.
When countries provided both rates and
numbers, these were cross-checked for in-
ternal consistency.

Results

Incidence of Syphilis

* Recent level. In the mid-1990s, the report-
ed incidence of syphilis among adolescents
was low in most developed countries (Table
2, page 28). Seven countries with high-qual-
ity reporting had an annual syphilis rate of
less than three cases per 100,000 (Canada,
Denmark, England and Wales, Finland, East
Germany, Norway and Sweden). West Ger-
many, the Netherlands and Switzerland,
where reporting quality is medium or low,
also had low rates, but their actual rates
would be somewhat higher after allowing
for underreporting.

The United States, which has high-qual-
ity reporting, had a syphilis rate among
adolescent females of about nine per
100,000, substantially higher than in most
other developed countries. The Russian
Federation, which has experienced an epi-
demic of STD infections since the early
1990s, had an extremely high syphilis rate
among female adolescents (313 per
100,000). Although sex-specific data are not
available for Romania, its overall adoles-
cent rate (58 per 100,000) is substantially
higher than that of all other countries ex-
amined here except the Russian Federation.

The reported incidence of syphilis is 2-3
times as high among female adolescents
as among male adolescents in Canada, Fin-
land, the Russian Federation and the Unit-
ed States. When we compare incidence
among adolescents to rates in the general
population, five countries have adolescent
rates higher than rates in the general pop-
ulation (Canada, Denmark, Romania, the
Russian Federation and the United States).
Adolescents tend to have alower syphilis
rate than young adults (those aged 20-24).
The ratio of these rates shows that in many
countries, the adolescent rate is less than
half that of young adults (Table 2).

In eight countries , fewer than 10% of all
reported syphilis cases are to adolescents
(Table 2). In five countries, this proportion
ranges between 10% (in the United States)
and 18% (in the Russian Federation). The
proportion of total cases to young adults
is much higher: In five countries, this pro-
portion is 25% or more, and in six it ranges
between 10% and 24%.

o Trend in syphilis, 1985-1996. Between the
mid-1980s and the mid-1990s, syphilis

rates generally decreased, both for the total
population and for adolescents (Table 3,
page 29). This was not the case in the Russ-
ian Federation, however, where an epi-
demic started shortly after 1990. For the pe-
riod 1985-1990, the incidence of syphilis
in the total population increased only in
East Germany, Romania and the United
States. During the period 1990-1996, just
Finland, the Russian Federation and the
Slovak Republic experienced relatively
large increases. (Rates in Finland and the
Slovak Republic are low compared with
rates in the Russian Federation, however.)

In the period 1985-1990, syphilis rates
among adolescents declined everywhere
but in the United States (among both males
and females), Sweden (among males only)
and East Germany (among females only).
During 1990-1996, the syphilis rate rose
dramatically in the Russian Federation
among both female and male adolescents.
While increases also occurred in Denmark
(among females only) and in Finland and
West Germany (among both males and fe-
males), the rates in these countries were
much lower than in the Russian Federation,
and the absolute size of the increases was
small. A comparison of rates of change
among adolescents and in the total popu-
lation during the period 1990-1996 showed
noticeable differences in three countries: In
the Russian Federation, syphilis rates rose
more rapidly among adolescents (among
both males and females) than in the total
population; in West Germany, rates in-
creased among adolescents but changed lit-
tle in the total population; and in Finland,
adolescents’ rates rose less steeply than
those of the total population.

Incidence of Gonorrhea

® Recent level. In the majority of countries,
the reported incidence of gonorrhea among
adolescents is relatively low—Iless than 10
per 100,000 in nine countries and 10-20 per
100,000 in one (Table 2). (Completeness of
reporting is low in some of these countries,
so the true incidence of gonorrhea is some-
what higher than reported rates.) In Cana-
da, England and Wales, Romania, the Russ-
ian Federation and the United States,
however, the reported incidence of gonor-
rhea is distinctly higher, with the Russian
Federation and the United States ap-
proaching 600 per 100,000.

In all but two of the lower incidence
countries (Norway and Belgium), female
adolescent gonorrhea rates are equal to or
slightly higher than those of adolescent
males (the ratio of the two rates varies be-
tween 1.0 and 1.4). By comparison, rates
among female adolescents are much high-
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Table 2. Annual reported rates for sexually transmitted infections among adolescents, by gender, and in the total population; ratios of infec-
tion rates among adolescents to rates among selected groups; and percentage of all infections that occur among adolescents and young

adults; all by type of infection and by country

Infection and country Rate (per 100,000) Ratio of rates Of all reported infections,
% that occur in age-group
Among 15-19-year-olds In total Females All 15-19- All 15-19- 15-19 20-24 15-24
popu- 15-19to year-olds year-olds to
Total Female Male lation males to total all 20-24-
15-19 population year-olds

Syphilis
Canada (1996) 0.6 0.9 0.3 0.3 3.00 2.00 0.75 15 20 35
Denmark (1995)* 0.6 1.3 0.0 0.4 T 1.55 0.47 11 26 37
England & Wales (1996) 0.2 0.2 0.2 0.2 1.00 1.00 0.59 5 11 16
Federal Republic of

Germany (1995)% 1.2 1.1 1.2 1.2 0.96 0.99 0.30 5 20 25
Finland (1996) 1.8 25 1.2 4.2 2.08 0.43 0.44 3 6 9
German Democratic

Republic(1995) 2.2 2.6 1.8 2.3 1.43 0.98 0.22 6 25 31
Netherlands (1995)% 1.0 11 0.9 1.3 1.31 0.75 0.34 4 16 20
Norway (1995) 0.0 0.0 0.0 0.1 T 0.00 0.00 0 33 33
Romania (1994)8§,** 57.5 u u 259 u 2.22 0.64 17 48 65
Russian Federation (1994)** 211.4 313.4 112.3 85.7 2.79 2.47 0.64 18 51 69
Slovak Republic (1996) u u u 2.8 u u u u u 30
Sweden (1995) 0.6 1.2 0.0 0.8 T 0.76 0.49 4 10 14
Switzerland (1996)% 0.5 0.5 0.5 25 1.04 0.20 0.27 1 5 6
United States (1996) 6.4 8.6 4.3 4.3 2.00 1.49 0.59 10 17 27
Gonorrhea
Belgium (1996)% 0.6 1.0 0.3 1.0 3.09 0.64 0.23 4 18 22
Canada (1996) 59.4 86.4 33.3 16.8 2.59 3.54 0.85 24 27 50
Denmark (1996) 5.0 5.0 5.0 3.4 1.00 1.48 0.31 9 23 32
England & Wales (1996) 76.9 95.7 59.1 224 1.62 3.43 0.83 20 30 51
Federal Republic of

Germany (1995)% 8.6 9.3 7.9 5.0 1.18 1.72 0.44 9 24 33
Finland (1996) 3.7 3.8 3.6 4.3 1.04 0.85 0.30 5 17 23
France (1996)tt 7.7 8.4 7.0 8.4 1.20 0.92 0.44 10 24 34
German Democratic

Republic (1995)$% 15.0 16.1 14.1 8.0 1.14 1.88 0.43 u u u
Netherlands (1995)% 7.7 7.5 7.8 9.2 0.96 0.84 0.30 5 20 25
Norway (1995) 6.7 9.1 4.4 4.0 2.07 1.68 0.51 10 24 34
Romania (1994)8§,** 65.8 u u 23.1 u 2.85 0.77 22 52 74
Russian Federation (1994)* 596.5 589.1 603.7 204.6 0.98 2.92 0.72 21 54 75
Slovak Republic (1996) u u u 4.2 u u u u u 67
Sweden (1995) 1.8 2.0 15 2.8 1.31 0.63 0.23 4 18 22
Switzerland (1996)% 1.8 2.1 15 3.7 1.40 0.48 0.36 3 8 11
United States (1996)% 571.8 758.2 394.8 125.1 1.92 4,57 1.09 31 29 60
Chlamydia
Belgium (1996)% 12.2 23.7 1.3 7.8 18.8 1.6 0.5 10 21 30
Canada (1996) 563.3 998.6 148.5 114.8 6.7 4.9 0.9 33 37 69
Denmark (1996) 1,081.1 1,875.0 287.0 255.0 6.5 4.2 0.7 25 43 68
England & Wales (1996)+ 232.8 389.0 85.1 75.9 4.6 3.1 0.8 23 34 57
Finland (1996) 650.8 1,122.1 198.7 184.2 5.6 35 0.6 22 38 61
France (1996)%,tt 55.1 110.9 1.6 60.2 69.7 0.9 0.4 10 28 38
Norway (1995) u u u 2154 u u u u u u
Russian Federation (1996) u u u 106.1 u u u u u u
Sweden (1995) 569.6 921.0 235.2 156.0 3.9 3.7 0.5 21 45 66
Switzerland (1996)% 37.7 72.2 3.9 39.1 18.6 1.0 0.4 5 17 22
United States (1996)% 1,131.6 2,067.0 245.8 192.6 8.4 5.9 1.3 31 24 55

*Adolescent rates are calculated using the number of infection cases at ages 19 or younger per 100,000 population aged 15-19. tThis ratio could not be calculated because the male rate for this year was
zero. $Country has medium or low reporting rates (i.e., fewer than 70% of diagnosed cases are estimated to be reported). §Adolescent rates are calculated using the number of infection cases at ages
10-19 per 100,000 population aged 15-19. **Data shown as for ages 20-24 are actually for ages 20-29; data shown as for ages 15-24 are actually for ages 15-29. ttGeneral population rates are calcu-
lated using the number of infection cases per 100,000 population at ages 15-59. ¥Adolescent rates are calculated using the number of infection cases per 100,000 15-17-year-olds; young adult rates are
calculated using the number of cases per 100,000 18-24-year-olds. Note: u=data unavailable.

er than those among male adolescents in
the higher incidence countries (except in
the Russian Federation). A second im-
portant difference between the two groups
is that in the lower incidence countries,
rates for adolescents are much lower than
those for young adults (23-51% of young
adult rates), while in the higher incidence
countries, rates are more similar.

In the lower incidence countries, gonor-
rhea rates among adolescents tend to be
lower than those in the total population; this
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infection is more concentrated among ado-
lescents in the second group of countries
(Canada, England and Wales, Romania, the
Russian Federation and the United States).
The situations in the Russian Federation
and the United States are by far the most ex-
treme. In the Russian Federation, male and
female adolescents have a rate three times
as great as the general incidence; in the Unit-
ed States, annual gonorrhea rates among fe-
male and male adolescents are 3—6 times as
great as in the total population (125 per

100,000). However, since reporting on gon-
orrhea is estimated to be only about 50%
complete in the United States, actual rates
of diagnosed cases would be about twice
as high. By comparison, even the countries
with the next most serious problem—Cana-
da, England and Wales, and Romania—
have much lower incidence rates among
adolescents and in the total population.
The proportion of all reported gonor-
rhea cases occurring to adolescents is 20%
or more in Canada, England and Wales,
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Romania, the Russian Federation and the
United States. In all other countries ex-
amined here, no more than 10% of cases
occur among adolescents. Typically, fewer
than one-third of all reported cases occur
among young adults aged 15-24, but this
proportion is 50% or more in six coun-
tries—the five countries listed above, as
well as the Slovak Republic.

o Trend in gonorrhea, 1985-1996. The trend
in the incidence of gonorrhea from
1985-1996 is similar to that of syphilis, with
asteady decrease in almost all countries ex-
amined here (Table 3). Incidence declined
in the total population in all countries dur-
ing the period 1985-1990, and in all but the
Russian Federation from 1990-1996. The
declines were of similar magnitude among
male and female adolescents, in most coun-
tries and for both periods. The Russian
Federation is the important exception, with
an average annual increase of 15% in the
incidence among the total population in the
1990s. Gonorrhea increased sharply among
adolescents (more so for males than for fe-
males) in the Russian Federation through-
out the period 1985-1996.

Declines in the total gonorrhea rate were
large in most countries. Annual rates of de-
cline of 13% or more were found during the
period 1985-1990, and slightly lower rates
of decline (typically about 10% or more) in
1990-1996. The Russian Federation,
Switzerland and the United States had
lower rates of decline during 1985-1990;
from 1990-1996, England and Wales had a
much smaller decrease than other countries.

Incidence of Chlamydia

* Recent level. In the six countries with high
reporting rates,* chlamydia incidence
among adolescents ranges from 563 cases

*Although data on chlamydia are available for 11 coun-
tries, they are considered less than 70% complete in five
of these (Belgium, England and Wales, France, Switzer-
land and the United States). Special difficulties affecting
chlamydia reporting arise from “silent” cases—i.e., when
there are no detectable symptoms in a high proportion of
cases, possibly up to 70% among women (see: Simms I et
al., 1997, reference 26; Schachter J et al., Screening for
chlamydial infection in women attending family planning
clinics, Western Journal of Medicine, 1983, 138(3):375-379;
and Stamm WE et al., Chlamydia trachomatis urethral in-
fections in men: prevalence, risk factors, and clinical man-
ifestations, Annals of Internal Medicine, 1984, 100(1):47-51).
As aresult, reported statistics on chlamydia are very sen-
sitive to how aggressive countries are in screening and test-
ing. Denmark, Finland, Norway and Sweden instituted
policies for active chlamydia screening starting in the early
1990s, and reporting is at a high level of completeness in
each. Denmark, Finland and Sweden have more com-
prehensive reporting systems and have data for adoles-
cents as well as for other age-groups, and probably give
a good picture of the situation in Europe. However, even
in these countries, reported prevalence levels must be con-
sidered as minimum estimates.
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Table 3. Average annual rate of change in STD incidence in the total population and among fe-
male and male adolescents aged 15-19, by country and STD, according to time period

Infection and 1985-1990 1990-1996
country
Overall Females Males Overall Females Males
population 15-19 15-19 population 15-19 15-19

Syphilis
Canada -13.7 -6.7 -16.5 -12.1 -20.4 -8.3
Denmark* -15.7 u u -11.1 3.2 -33.3
England & Walest -14.7 u u -10.9 -85 -4.9
Federal Republic of

Germanyi -15.8 -14.4 -15.6 -0.5 9.4 11.1
Finland -12.7 u u 137.7 71.2 23.4
German Democratic

Republic 37.5 22.6 -25.0 -5.7 -12.5 -3.6
Netherlandst -25 u u -105 u u
Norway -12.2 u u -14.4 u u
Romania 46.3 u u 2.9 u u
Russian Federation -8.8 -0.1 -14 3745 502.6 523.4
Slovak Republic u u u 61.1 u u
Sweden -1.4 -17.1 14.3 -10.8 -16.7 -12.9
Switzerland$ -5.1 -32.4 -50.0 -95 -16.0 -10.0
United States 15.0 24.3 5.8 -13.1 -13.0 -13.3
Gonorrhea
Belgiumi -17.3 u u -12.5 -14.4 -17.7
Canada -13.7 -11.7 -11.4 -11.0 -10.4 -11.8
Denmark -16.0 -16.5 -17.0 -15.2 -16.1 -15.5
England & Walest -14.3 u u -2.4 -3.0 -3.3
Federal Republic of

Germany$ -16.6 -16.7 -14.9 -9.8 -7.6 -11.2
Finland -13.5 -12.4 -15.9 -15.1 -16.2 -15.3
France§ u u u -13.5 -10.9 -15.0
German Democratic

Republic** -13.6 -12.9 -12.7 -13.6 -14.0 -13.4
Netherlandst -14.3 u u -11.4 u u
Norway -17.0 u u -12.9 u u
Romania -9.5 u u -7.8 u u
Russian Federation -2.6 9.8 17.7 15.0 5.4 19.0
Slovak Republictt u u u -14.8 -15.5 -14.5
Sweden -17.0 -18.4 -18.4 -12.6 -14.4 -14.3
Switzerland$ -14 -11.3 -4.7 —-6.7 -10.3 -7.9
United Statest -6.4 -3.9 0.5 -8.7 -5.9 -9.8
Chlamydia
Belgiumi$ u u u -8.9 -8.8 -15.4
Canada u u u -6.6 -7.1 -7.4
Denmark u u u -2.2 4.0 6.5
England & Walest,} u u u 0.6 5.6 0.4
Finland u u u -3.6 0.6 -0.6
Norway u u u -1.6 u u
Russian Federation u u u 62.0 u u
Sweden u u u -7.0 -5.3 -3.1
Switzerland$ u u u -4.8 2.6 -10.5
United Statest u u u 3.6 u u

*Adolescent rates are calculated using the number of infection cases at ages 19 or younger per 100,000 population 15-19. tAdoles-
cent rates are for 16-19-year-olds. $Country has medium or low reporting rates (i.e., fewer than 70% of diagnosed cases are estimat-
ed to be reported). §For 1990, adolescent rates are calculated using the number of gonorrhea cases aged 16—20 per 100,000 popula-
tion aged 15-19; for 1996, adolescent rates are calculated using the number of gonorrhea cases aged 20 or younger per 100,000
population aged 15-19. For both years, general population rates are calculated using the number of gonorrhea cases per 100,000 pop-
ulation aged 15-59. **Adolescent rates are calculated using the number of gonorrhea cases per 100,000 population aged 15-17. t1Ado-
lescent rates are calculated using the number of gonorrhea cases per 100,000 population aged 15-24. Notes: u=data unavailable.The
time periods for all countries are the same as shown except in the following instances: For syphilis in 1985-1990, exceptions are Fin-
land and the German Democratic Republic (each 1985-1989) and Switzerland (1988-1990). For syphilis in 1990-1996, exceptions
are Denmark (1992-1995), Finland (1992-1996), the German Democratic Republic (1989-1996), Romania (1990-1994), the Russ-
ian Federation (1990-1994) and Switzerland (1991-1996). For gonorrhea in 1985-1990, exceptions are Belgium (1986—1990), East
Germany (1985-1989) and Switzerland (1988-1990). For gonorrhea in1990-1996, exceptions are Belgium (1991-1996), the German
Democratic Repulic (1989-1996) and Romania and the Russian Federation (each 1990-1994). For chlamydia in 1991-1996, excep-
tions are Denmark (1994-1996) and the Russian Federation (1993-1996).

per 100,000 in Canada to 1,132 per 100,000
in the United States (Table 2). The coun-
tries with low or medium reporting rates
show much lower incidence (rates be-
tween 12 and 233 per 100,000), but their
true levels are probably higher.

In countries with age-specific and sex-
specific information and high-quality re-
porting, the incidence of chlamydia is 4-6
times higher among female adolescents

than among male adolescents. In the five
countries with low or medium reporting,
females have an even higher apparent in-
cidence than males, although these dif-
ferences may largely be the result of sex-
specific differences in the likelihood of
being screened, tested and reported.
Reported chlamydia incidence is 1.6-6.0
times higher among adolescents than in
the total population, except in two coun-
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tries with low reporting rates (France and
Switzerland). Adolescents have lower re-
ported chlamydia rates than do young
adults in all countries except the United
States, where they have a somewhat high-
er rate. In Canada and Denmark (countries
with high reporting rates), rates for ado-
lescents are closer to those of young adults.
In countries with high reporting rates,
the proportion of total cases of chlamydia
occurring to adolescents varies between
21% (Sweden) and 33% (Canada). For
young adults, this proportion ranges from
37% (Canada) to 45% (Sweden). When
adolescents and young adults are taken
together, the percentage exceeds 60%.
o Trend in chlamydia, 1991-1996. In seven of
the 10 countries with trend information, the
reported chlamydia rate in the total popu-
lation declined, from an annual rate of de-
cline of less than 2% in Norway to 9% in Bel-
gium. The U.S. rate increased by nearly 4%
per year, which may reflect increasingly ac-
tive screening programs. The Russian Fed-
eration experienced an annual increase of
62%, which may be partly due to better re-
porting but more likely reflects its current
STD epidemic. Among the countries with
high-quality reporting, the largest decreases
are found in Canada and Sweden.
Considering the five countries with data
and with medium- or high-quality infor-
mation, the trend is somewhat different
among female adolescents. Declines are
found in Canada and Sweden, while in-
creases were recorded in Denmark, Eng-
land and Wales, and Finland. Male ado-
lescents were more likely than females to
have experienced a decline, with only
Denmark showing a substantial increase.
No clear conclusions can be drawn, how-
ever, given the small number of countries
with incidence data on chlamydia. It re-
mains possible that changes in screening
policies and inadequacies of reported sta-
tistics may have influenced the trends ob-
served in some of these countries.
Reported chlamydia incidence in-
creased more steeply—or declined more
slowly—among adolescents than in the
general population, except in Canada. In
Denmark, chlamydia decreased in the
total population but increased among ado-
lescents. In Sweden, the rate of decline
was faster in the general population than
among adolescents. In England and
Wales, the increase among female ado-
lescents was larger than that among male
adolescents or in the general population.

*In the case of Romania and the Russian Federation, these
proportions are for a broader age-group (ages 15-29),
while in all other countries these proportions are for those
aged 15-24.
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* Prevalence of chlamydia. Prevalence (the
percentage of a population that has a par-
ticular infection at the time they are sur-
veyed, as ascertained by testing) is an im-
portant complement to incidence,
especially for countries with low-quality
incidence data for chlamydia. However,
prevalence studies are difficult to com-
pare, either across countries or over time,
because study designs and population
samples vary greatly.

Studies of the prevalence of chlamydia
were identified in 11 of the 16 selected
countries: Recent prevalence studies based
on cross-sectional samples of women
show high levels in a range of coun-
tries:The proportion testing positive for
chlamydia varied between 1% in France,!”
3% in Switzerland,'® 3-4% in Germany'?
and 5% in the Netherlands.?’ The median
prevalence seen in general practice in Eng-
land and Wales was said to be nearly 5%
among women,?! while studies in the
United States indicate a prevalence of 5%
or more among sexually active women.??
Data from national laboratory reports
show rates for the total population of
about 5% in Denmark (1996) and Sweden
(1997).2 The few studies focused on men
alone also showed a similar prevalence
among cross-sectional populations (4% in
Germany,?* 5% in the United States?® and
6% in the United Kingdom.?)

Some countries have experienced de-
clines in prevalence among the general
population during the 1990s, with labo-
ratory data showing decreases from 6% to
5% in Denmark between 1992 and 1996
and from 8% to 5% in Sweden between
1988 and 1996.%

Prevalence rates among adolescents
tend to be higher than those among adults.
Prevalence was much lower in cross-sec-
tional samples of female adolescents
in Belgium (2% in 1996-1997),% among
women younger than 21 in France (5% in
1993)¥ and among those attending a
Swedish youth clinic (5% in 1993)* than
in the United States (10% of sexually ac-
tive adolescent women?').

Discussion

Overall, syphilis, gonorrhea and chlamy-
dia disproportionately affect adolescents
and young adults. The situation varies de-
pending on the STD and the country, but
in all but a few countries, these age-groups
account for more than one-fifth (and often
more than one-third) of reported cases for
all three diseases. In Romania and the
Russian Federation, more than half of all
reported annual cases of syphilis are to
young people; in the case of gonorrhea,

one-half or more of all cases occur among
youth in all three eastern European coun-
tries for which we have data (Romania,
the Russian Federation and the Slovak Re-
public), as well as in Canada, England and
Wales and the United States.* In six of the
nine countries with data, more than half
of annual reported chlamydia cases are to
15-24-year-olds.

The measures used in this article are
rates calculated based on all people of a
given age or sex, or the total population,
and the proportion of STD cases that occur
to those in a particular age-group. These
commonly used measures facilitate com-
parison across groups and countries.

However, other characteristics of
groups vary, and may contribute to ex-
plaining their differences in STD inci-
dence. Age and sex differences in STD
rates may reflect different risk behaviors,
but they also reflect the proportions of the
group who are engaged in behaviors that
put them at risk of STDs. For example, sex-
ual activity is the most basic STD risk fac-
tor, and the proportion sexually active is
lower among adolescents than among
young adults; additionally, the STD rate
for the total population includes in its de-
nominator people of all ages, including
children; and finally, rates for each age cat-
egory include in their denominators both
those who are sexually active and those
who are not sexually active. The propor-
tion married may also affect STD risk:
Where this proportion is higher, the like-
lihood of having multiple sexual partners
is lower and STD risk is lower. Young
adults are more likely than adolescents to
be married, lessening their STD risk rela-
tive to that of adolescents.

Overall, trends in syphilis and gonor-
rhea incidence are similar, and declines
have occurred in most developed coun-
tries—with the striking exception of the
Russian Federation. However, the inci-
dence of gonorrhea is many times higher
than that of syphilis in almost all countries
studied here. This difference was most
pronounced during the 1980s, but re-
mained substantial in the mid-1990s.

Even with declines, the incidence of gon-
orrhea continues to be especially high
among adolescents in some countries. The
United States and the Russian Federation
have the highest adolescent rates, with a
large proportion of all reported cases oc-
curring among adolescents. Incidence rates
often are even higher among young adults
than among teenagers—probably reflect-
ing the fact that young adults are more like-
ly than adolescents to be sexually active.

The Russian Federation stands out as
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having exceptionally high incidence of
both syphilis and gonorrhea among ado-
lescents. There is no definitive under-
standing of the reasons behind the epi-
demic of syphilis in the 1990s and the
slower but steady increase of gonorrhea
among adolescents. However, several con-
tributing factors have been put forward:
economic and social disruptions, more lib-
eral attitudes toward sexuality, and in-
creased opportunities for travel and mi-
gration. Also, the replacement of the
traditional state-funded health care sys-
tem with a regional system funded large-
ly by employment-based taxes (and to a
lesser extent by local and federal funds),
as well as the general economic crisis, have
resulted in uneven delivery, accessibility
and use of health services.? The resources
available in Russia for STD control de-
clined from 1990 to 1995, perhaps by as
much as 50%.%

Although U.S. gonorrhea and syphilis
rates have decreased overall since the
1970s, the incidence of these two STDs is
still significantly higher in the United
States than in western Europe. Among
adolescents, gonorrhea levels are partic-
ularly high, and incidence among blacks
and Hispanics is higher still. For example,
in 1997, the reported gonorrhea rate
among black adolescents (2,828 per
100,000) was 24 times the rate among
non-Hispanic white teenagers (119 per
100,000), and 12 times the rate among His-
panic teenagers (231 per 100,000). Syphilis
rates, although much lower overall, also
differed greatly across racial groups: In
1997, the rate among black adolescents (23
per 100,000) was much greater than rates
among non-Hispanic white teenagers
(fewer than one per 100,000) or among
Hispanic teenagers (two per 100,000).34

Underreporting of STDs is probably
more common among whites in the Unit-
ed States because they are more likely to
obtain care from a private doctor, and
therefore their cases are less likely to be re-
ported and counted in official statistics.
Racial and ethnic differentials cannot be
explained entirely by higher underre-
porting, however. In the United States,
race and ethnicity correlate with other,
more fundamental determinants of health
status: High proportions of minority
youth and of economically disadvantaged
adolescents have difficulty accessing good
quality medical care.3® Gonorrhea inci-
dence among white adolescents remains
higher than rates seen in most European
countries, and the incidence rate for
syphilis is similar to those for most Euro-
pean countries. Less widespread and less
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intensive prevention policies probably
contribute also to the higher overall inci-
dence of STDs among U.S adolescents
than among other European youth.

The incidence of chlamydia, the most
prevalent of the STDs, is especially high
among young women; this is at least part-
ly due to the higher likelihood that young
women will be screened and diagnosed.
Several countries also have a high inci-
dence of chlamydia in the total popula-
tion, with annual rates of more than 100
per 100,000; in the few places where it is
lower than this level, reporting is at a low
or medium level of completeness.

Chlamydia appears to be increasing in
some countries, but this may be tied most-
ly to more active screening programs. While
their current adolescent chlamydia rates are
still high, Canada and Sweden stand out as
having experienced decreases in the early
1990s. One hypothesis that has been put for-
ward to explain these declines® is that these
countries started active screening programs
earlier than others, and that such policies
may have increased treatment of this STD.
In other countries, a rising chlamydia rate
may in part reflect an increase in screening
and testing programs, but part of the in-
crease may be real.

For the three STDs studied here, inci-
dence among adolescents is generally
higher for females than for males. This dif-
ferential is somewhat unexpected, at least
for gonorrhea, because males experience
more evident symptoms and as a result
are more likely to seek care, be diagnosed
and be reported.” The gender difference
can be explained largely by existing pat-
terns of reproductive health service use:
Males generally have less frequent contact
with physicians for reproductive health
care. Moreover, in the case of chlamydia,
screening strategies are aimed primarily
at women, so males have less of a chance
to be screened or tested. Reported chlamy-
dia rates among females are likely to be
a better indicator of the true population
incidence.

Adolescent females may also be at some-
what higher risk of STDs than adolescent
males because they are typically in rela-
tionships with partners two or more years
older than themselves,® and older partners
are more likely to be infected than partners
who are their own age. In addition, the age
and power differences may lessen young
women'’s ability to initiate or insist on con-
dom use. In fact, surveys show that female
adolescents are less likely than males of the
same age to report condom use.*

Differences in sexual behavior alone
probably cannot explain the large ob-

served cross-national variations in STD in-
cidence. There is relatively little variation
among developed countries in the pro-
portion of adolescents and young adults
who are sexually active or in age at first
intercourse.*’ And while studies on ado-
lescents’ knowledge about STDs and con-
traception, their condom use and their
number of partners show cross-country
variations, these are difficult to interpret
in relation to STD incidence without a
careful contextual analysis of each study.*!

In most of the countries examined in
this article, levels of syphilis and gonor-
rhea have fallen to relatively low levels.
Some fundamental changes have proba-
bly contributed to bringing syphilis and
gonorrhea rates down in recent years and
to keeping them at low levels: more wide-
spread and better quality sexuality edu-
cation, improved access to contraceptive
and STD services, and a reduction in risk
behavior because of HIV and AIDS, in-
cluding increased condom use. Improved
treatment of STDs has probably helped
shorten the duration of infections, while
better education and improved preventive
behavior may have reduced the likelihood
of transmission.

Nevertheless, even in countries with de-
creases, continued attention must be paid
to groups that are at especially high risk
of contracting and transmitting these dis-
eases, even if these groups are relatively
small in size: core groups that live in con-
ditions of poverty and that have poor
access to health care. Special attention
should be given to drug users, who are at
particularly high risk of contracting and
transmitting STDs.

However, unlike gonorrhea and syph-
ilis, chlamydia is rather widely distributed
among the sexually active.*? Given that this
infection is often asymptomatic, screening
is seen as the best way to reduce the inci-
dence of this infection. Because transmis-
sion by asymptomatic people who are
considered to be at low risk for STDs main-
tains the spread of chlamydia,*® expansion
of screening beyond high-risk groups may
improve prevention of chlamydia and
its serious consequences.*** Large-scale
screening and treatment programs for
women have led to significant declines in
chlamydia prevalence in Sweden and in
the United States.®> However, men also
need to be screened, as they are an im-
portant source of transmission.

*Chlamydia can have in serious consequences; in Cana-
da, up to 65% of all cases of pelvic inflammatory disease,
70% of all cases of tubal infertility and 30% of all ectopic
pregnancies are attributed to prior chlamydia infection.
(Source: Patrick DM, 1997, see reference 36.)
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In many countries, official statistics suf-
fer from high levels of underreporting.
Many have not adapted their reporting
systems to collect data on the “new” STDs
(chlamydia, genital herpes and human pa-
pillomavirus). Thus, paradoxically, in-
formation is particularly deficient on the
STDs that are most common today.

As a result, the data presented in this
article must be considered minimum es-
timates of the true incidence of these STDs,
both because diagnosed cases are under-
reported and because not all cases are
diagnosed. Underreporting among teen-
agers may be even higher than in the gen-
eral population: For a variety of reasons
(such as inexperience, cost and lack of
confidential services), adolescents have
greater difficulty accessing STD services.
The quality of epidemiologic data on STDs
will not be improved without increased
acknowledgment, at the national level,
of the burden of STDs and of their public
health cost.

Despite the many weaknesses of the of-
ficial statistics presented here, they point
to some broad priorities, such as increased
efforts in the area of prevention, especial-
ly for young people and for the socially
and economically disadvantaged. Well-
designed education programs and be-
havioral interventions before initiation of
sexual relationships can prevent risky be-
havior among adolescents and can reduce
such behavior among youth who are al-
ready sexually active.*”

Other policy approaches have also been
shown to affect STD incidence. In addition
to active screening strategies, partner no-
tification or partner referral practices can
be an effective tool.*8 Also beneficial is a
more comprehensive approach to service
provision, one that includes health edu-
cation as well as direct STD services, and
integration of such services into the pro-
vision of other types of health care (for ex-
ample, family planning, maternal and
child health care), especially for popula-
tions with reduced access to medical
care.®” STD facilities adapted to the spe-
cific needs of youth have also proven to
be an important step in improving the
sexual health of adolescents.>’ Steps to-
ward raising awareness among the gen-
eral population, policymakers and health
care providers are also a priority.

To improve the design of programs and
services, stronger efforts are needed to un-
derstand the factors that determine risky
behaviors and their variation across pop-
ulations. Declines in STDs in some coun-
tries, in particular the Nordic countries,
offer hope that it is possible to reduce the
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burden of STDs through a combination of
information and education programs, part-
ner notification and active screening strate-
gies, better access to STD health care, and
programs promoting behavioral change.
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Sexually Transmitted Diseases Among Adolescents in
Developed Countries--Appendix

By Christine Panchaud, Susheela Singh, Dina Feivelson and Jacqueline E. Darroch

Sources for Statistical Data

*Belgium: Scientific Institute of Public Health—Louis Pasteur, Epidemiology Service, Brussels.
eCanada: Division of STD Prevention and Control, Bureau of HIV/AIDS, STD and TB, Laboratory
Centre for Disease Control, Health Canada, Ottawa.

eDenmark: Statens Serum Institut, National Surveillance of Communicable Diseases, Copenhagen.
eEngland and Wales: Public Health Laboratory Service—Communicable Disease Surveillance Centre,
London.

eFinland: National Public Health Institute, Department of Infectious Diseases, Epidemiology,
Helsinki.

eFrance: National Laboratory of Health (Réseau national de santé publique, or RNSP), Epidemiology
Service, Paris; and Meyer L et al., Surveillance of sexually transmitted diseases in France: recent trends
and incidence, Genitourinary Medicine, 1994, 70(1):15-21.

*Germany (West and East): Robert Koch Institut, Service of Epidemiological Data, Berlin.

eltaly: Giuliani M and Suligoi B, Sentinel surveillance of sexually transmitted diseases in Italy,
Eurosurveillance, 1998, 3(6):55-58.

*Netherlands: National Institute of Public Health and the Environment, Department of Infectious
Diseases—Epidemiology, Bilthoven.

eNorway: National Institute of Public Health, Department of Infectious Disease Control, Oslo.
*Romania: Maladies sexuellement transmissibles dans le monde et en Roumanie, Ministry of Health,
Bucharest, 1995.

*Russian Federation: Renton A, Ward H and Meheus A, Epidemiology, control and surveillance of
syphilis and gonorrhea in the Russian Federation, report on a WHO mission, Copenhagen, Denmark,

1997.



eSlovak Republic: Hegyi V, Hegyi E and Danilla T, Actual trends of the incidence of syphilis and
gonorrhoea in the Slovak Republic in the years 1990-6, Sexually Transmitted Infections, 1998,
74(5):376-377.

*Sweden: Swedish Institute for Infectious Disease Control, Department of Epidemiology, Solna, Sweden.
eSwitzerland: Swiss Federal Office of Public Health, Bern.

eUnited States: Division of STD Prevention, Sexually Transmitted Disease Surveillance, Atlanta:

Centers for Disease Control and Prevention, various years.

STD Data Collection Systems

The following paragraphs present in more detail information on the data collection systems used in this
article—some aspects of these systems, as well as their strengths and weaknesses. In practice, systems
used to collect STD incidence data can differ substantially in their quality and completeness from what
is theoretically expected, given established legal and administrative structures. Generally, the reason
is that reporting requirements are not fully met, with the result that the established system falls
below expectations. The four main types of reporting systems are described here, and some detail is
provided on each individual study country included in the article, with more attention given to the

actual data collection system in use.

Compulsory National Physician Reporting

Compulsory national physician reporting is the main source of statistics for most countries studied in
this article: Canada, Finland, East Germany, West Germany, the Netherlands, Norway, Romania, the
Russian Federation, the Slovak Republic, Sweden and the United States (see Table 1). The strength of
this type of system is its national coverage and generally high completeness of reporting (70% or more)
in countries with strong governmental public health policies and developed public health structures.
(This is true of the four Nordic countries, the Russian Federation and probably also of most Eastern
European countries, at least before 1989-1990.)' Data from this type of source are more likely to be
incomplete for countries with decentralized health care systems, or where STD care is largely based on
private practice and there is a weaker public health tradition (such as in Canada, West Germany and

the United States).



Belgium, France and Switzerland have a compulsory national physician reporting system established
by law, but do not use it as a source of statistical data, mainly because the data are incomplete and
inconsistent. In these three countries, medical care for STDs is provided mainly by private practitioners
in settings where the tradition of governmental activity to assure public health is relatively weak.
One additional difficulty in enforcing national reporting is that health care is the responsibility of
local authorities (in France) or of individual state governments (in Belgium and Switzerland, which are
federal states). To make up for this shortcoming, France and Belgium have set up sentinel systems to
gather data on STDs; Switzerland, in contrast, relies on a national laboratory reporting system.

The main weakness of compulsory national physician reporting is that private practitioners and
medical facilities may not report all cases. In addition, all doctors do not necessarily share the same
precise and consistent case definitions, and physicians’ diagnoses are not always confirmed by
laboratory tests. This type of data collection system generates basic statistics (generally, but not
always, including collection of basic patient characteristics, such as sex and age), but lacks details such
as patients” risk behavior and socioeconomic characteristics. This gap can be partly filled by other
sources, such as more detailed data from STD clinics, from sentinel systems of physicians and from
population prevalence surveys. Such complementary approaches are common in the Nordic countries
(mainly Finland and Sweden), and are used to a lesser extent in Canada, the Netherlands and
Switzerland. To assess the consistency and quality of these data, some countries systematically cross-
check official statistics, either with national laboratory data (Denmark and Norway) or with sentinel
laboratory data (Finland and Sweden). The United States is the only country included in this study to

have regular national health surveys that include questions on STDs.

Compulsory National Laboratory Reporting.

Switzerland is the only country to rely only on a national laboratory reporting system. This system was
made compulsory in 1987, to deal with the weakness of its physician-based reporting system. The
laboratory system’s rate of reporting completeness is estimated to be around 50-60% for gonorrhea and
syphilis. For chlamydia, a recent prevalence study estimated that among women, only 5% of all cases
(both asymptomatic and symptomatic) had been recorded in laboratory reports. Data from a sentinel

STD clinic network (including the five most important facilities for STD diagnosis and treatment in the



country) are considered by Swiss experts to be a valuable complementary source of data, although the
patients visiting these facilities are not representative of the Swiss population.”

Denmark has two sources of data: national laboratory reporting and compulsory national physician
reporting. The first is the source of data presented in this article, because national experts consider it to
be more complete and consistent, after cross-checking its data with those from the alternative source.

The main limitations on data completeness particular to this type of system are the extent to which
practitioners ask for laboratory confirmation of their diagnoses, and the extent to which laboratories

systematically report results.

Compulsory National STD Clinic Reporting

Compulsory national clinic reporting is the main source of STD data in England and Wales. A large
majority of STD patients are estimated to attend STD clinics (called genitourinary medicine clinics),
and overall reporting is considered to be high (up to 90%).> (The only exception is chlamydia, for
which the reporting rate is substantially lower.*) The advantage of having data collected by specialist
STD clinics is that it is easier to gather detailed information on patients (not only demographic data,
but also information on risk behavior) and to obtain statistics on a wider range of STDs.

It is partly for this reason that England and Wales is the only study country with comprehensive
incidence data on the two most common viral STDs, human papillomavirus (or genital warts) and
herpes simplex virus (or genital herpes). Since cases are not always confirmed by a laboratory test, this
approach shares an important weakness with compulsory national physician reporting. England and
Wales recently started to assess data quality by cross-checking STD clinic data with those from public
laboratories. Although the former sources indicate a generally higher incidence than the laboratory
data, overall trends between the two sources are consistent.” This approach to data collection works in
England and Wales because most STD patients attend clinics for care. However, in countries where STD
care is not provided primarily by STD clinics, clinic-based data will be incomplete; moreover, such data

may yield a biased picture, since clinic patients often are not representative of the general population.

Sentinel Laboratory, STD Clinic or Physician Reporting
Sentinel systems are set up and regulated by the government, and participating providers or facilities

generally volunteer to be part of the network. This method of STD data collection is used by a few of



the study countries (England and Wales, Finland, East and West Germany, Sweden and Switzerland) as
an alternate or complementary system to cross-check national systems of compulsory reporting. Sentinel
systems are the main source in Belgium and France, both of which set up sentinel laboratory networks in
the mid-to-late 1980s to collect data on gonorrhea and chlamydia. (However, they do not collect data
on syphilis, and no national epidemiologic data are available for this STD in these two countries.) In
Belgium, the network covers about 40% of all laboratories.® In France, the proportion of laboratories
participating in the network is much lower—nearly 5% of laboratories that test for gonorrhea and
about 3% of those that test for chlamydia.” However, additional data are obtained from individual
STD clinics, a sentinel network of gynecologists and urologists, and prison and army health services.
French STD experts have produced some national estimates for gonorrhea and chlamydia based on these
sources (separately for males and females).®

Sentinel systems are limited: They do not provide complete national coverage, and clients attending
participating providers may not be representative of all those infected by an STD. Thus, resulting
estimates may not be generalizable to the country’s population. In addition, not all network
participants report regularly each year, affecting the comparability of data over time. Some sentinel
physician networks are established for a particular purpose and exist only for a specific period of time.
Finally, the quality of data from sentinel networks is affected by the same issues that affect national
reporting systems. For instance, data from a sentinel network of laboratories depend on practitioners
asking for laboratory confirmation of diagnoses; additionally, data from a sentinel network of STD
clinics are affected by the types of patients who attend such clinics. Nevertheless, the sentinel systems
set up in Belgium and France are useful tools for monitoring general trends, even if they very likely

underestimate the actual levels of STD incidence.

References

1. Renton A and Whitaker L, Using STD Occurrence to Monitor AIDS Prevention: Final Report of the
Working Group on STD Surveillance—EC Concerted Action on Assessment of AIDS/HIV  Prevention
Strategies, Lausanne, Switzerland: Institut Universitaire de Médecine Sociale et Préventive, 1991;
Renton A et al.,, Epidemiology, control and surveillance of syphilis and gonorrhea in the Russian

Federation, report on a WHO mission, Copenhagen, Denmark: World Health Organization, 1997; and



Eng TR and Butler WT, eds., The Hidden Epidemic: Confronting Sexually Transmitted Diseases,
Washington, DC: National Academy Press, 1997.

2. Assessment by the Swiss Federal Office of Public Health, Bern, 1994.

3. Hope VD and MacArthur C, Accessibility of genitourinary medicine clinics, Genitourinary Medicine,
1996, 72(1):52-55; and Johnson AM et al., Who goes to sexually transmitted disease clinics? results from
a national population survey, Genitourinary Medicine, 1996, 72(3):197-202.

4. Renton A and Whitaker L, 1991, op. cit. (see reference 1); Simms I et al., New cases seen at
genitourinary medicine clinics: England 1996, Communicable Disease Report Supplement, 1998, 8(Suppl.
1):1-12; and Simms I et al., Epidemiology of genital Chlamydia trachomatis in England and Wales,
Genitourinary Medicine, 1997, 73(2):122-126.

5. Ratcliffe L et al., Reference laboratory surveillance of syphilis in England and Wales, 1994 to 1996,
Communicable Disease and Public Health, 1998, 1(1):14-21.

6. Ducoffre G, Surveillance des maladies infectieuses par un réseau de laboratoires de microbiologie:
tendances épidémiologiques, 1983-1995, Brussels: Scientific Institute of Public Health—Louis Pasteur,
1997.

7. Bouillant C et al,, Les chlamydioses génitales en France en 1996, réseau RENACHLA, Bulletin
Epidemiologique Hebdomadaire, numéro special, février 1998; and Goulet V et al.,, Les gonococcies en
France, réseau RENAGO, Bulletin Epidémiologique Hebdomadaire, numéro special, février 1998.

8. Meyer L et al.,, Surveillance of sexually transmitted diseases in France: recent trends and incidence,
Genitourinary Medicine 1994, 70(1):15-21; and Goulet V et al., Estimation de l'incidence des gonococcies
et des chlamydioses uro-génitales en France en 1996, abstract presented at the conference of the Société

Francaise de Microbiologie, Paris, Jan. 29, 1999.



