
Editorials

be clear: If you haven't already tested for
radon, do so now. If your indoor radon level
exceeds the guidance level, remediate. Ifyou
have remediated, maintain your system prop-
erly and seek advice from local and state
health officials as to how frequently retesting
is warranted to ensure continued acceptable
levels.

Gerald Nicholls, PhD, MS, MA
Environmental Safety, Health

and Analytical Programs
New Jersey Department

ofEnvironmental Protection
TRenton, NJ
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Elimination and Reintroduction of a Sexually Transmitted Disease:
Lessons to Be Learned?

At a time when the reported incidence
ofmost sexually transmitted diseases (STDs)
in the United States is on the decline,' the
annual incidence of reported primary and
secondary syphilis is at its lowest level since
World War 111 and the Centers for Disease
Control and Prevention are initiating a cam-
paign to eliminate syphilis from the United
States,2 the article by Williams et al.,3 pub-
lished in this issue of the journal, points to
several rather disturbing patterns and trends
and offers some important lessons.

The article by Williams et al.3 is one of
many that report on increases in unsafe sex-
ual behaviors among men who have sex with
men-a potentially alarming behavioral
change. In San Francisco, Calif, the propor-
tion of surveyed men who reported having
had anal sex with men increased from 57.6%
in 1994 to 61.2% in 1997. Among this group,
the proportion reporting "always" using con-
doms declined from 69.6% in 1994 to 60.8%
in 1997, and the proportion of men who
reported having had multiple male sex part-

ners and unprotected anal intercourse
increased from 23.6% in 1994 to 33.3% in
1997.4 Other researchers have documented
similar increases in unsafe sexual behaviors
among men who have sex with men, in
response to perceived recent advances in
therapeutic options.5A6'7

Aggregate increases in unsafe behavior
among gay men may result from a number of
factors, including the introduction of new
cohorts of younger men into the sexually
active population; the existence ofgaps in the
coverage ofpreventive interventions, particu-
larly among ethnic minorities; and relapse
into unsafe behaviors among those who had
previously adopted safer practices. Available
data support all 3 of these hypotheses:
researchers have documented increases in
unsafe sexual behavior among young gay
men,'89 as well as disproportionately higher
proportions of ethnic minorities among men
who engage in risky homosexual behav-
iorsl0'1 and reductions in safer sex practices
because of the perception that AIDS is no

longer as big a threat as it used to be7 (R. Y
Barrow et al., unpublished data, 1999).

In several cities, including Seattle,
Wash, increases in unsafe sexual behaviors
among men who have sex with men have
been associated with increased incidence
and/or prevalence of one or more STDs,
including HIV infections. In Chicago, Ill,
comparisons of the demographics ofprimary
and secondary syphilis cases reported in
1998 with those reported in 1997 revealed
that in 1998, men who have sex with men
emerged as an important factor for syphilis
transmission, changing the epidemiology and
demographics of primary and secondary
syphilis in this city (C. A. Ciesielski, H. A.
Beidinger, unpublished data, 1999). In San
Francisco, the increases in unsafe sexual
behaviors among men who have sex with
men, described above, were accompanied by

Editor's Note. Please see related brief by Williams
et al. (p 1093) in this issue.
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increases in male rectal gonorrhea.4 From
1994 through 1997 the incidence of rectal
gonorrhea increased from 21 to 38 cases per
100 000 adult men; the increase was highest
among men aged 25 to 34 years (from 41 to
83 cases per 100 000).4 In Washington, DC,
between 1993 and 1996 the annual number
of clinic patients with gonorrhea increased
by 93%, from 72 to 139 (R. Y Barrow et al.,
unpublished data, 1999). This increase was
associated with increases in unsafe sexual
behaviors among men who have sex with
men and with perceived decreased concern
about acquiring HIV infection because of
advances in antiretroviral therapy (R. Y Bar-
row et al., unpublished data, 1999).

Interactions between STD and HIV epi-
demics have been well documented in the lit-
erature.12 The overlap between gonorrhea
infections and HIV infections observed in
Washington, DC (R.Y Barrow et al., unpub-
lished data, 1999) and the overlap between
syphilis and HIV infections observed in Seat-
tle3 are 2 recent examples of the interplay
between STD and HIV epidemics in commu-
nities. Increases in unsafe sexual behaviors
and non-HIV STDs among men who have
sex with men raise concerns regarding future
HIV trends in the United States. In the con-
text of the high prevalence of unsafe behav-
iors, other STDs, and HIV small increases in
unsafe behaviors and other STDs may result
in important increases in the incidence of
HIV infection.4

The Reproductive Rate of
Infection and Consequences of
Interventions

The recent increases in unsafe sexual
behaviors among men who have sex with
men and the related increases in STD inci-
dence highlight the importance of focusing
on the long-term impact of risk reduction
interventions. Recently, Kelly eloquently
argued that ". . . one-shot face-to-face inter-
ventions, even when capably undertaken, are
unlikely to be sufficient to help people
durably sustain changes in behavior practices
as strong and complex as sexuality and drug
use," and that long-term maintenance of pre-
ventive behaviors necessitate support from
peer group social norms, relationships, the
environment, and public health policies.13
Sustainability of desirable changes in indi-
vidual behaviors may depend on sustained
implementation of interventions at the level
of the social structure.

In addition, many interventions lead to
unintended and often unexpected conse-
quences.'4,15 The increase in unsafe behaviors

among gay men, in part in response to news
regarding antiretroviral therapy7 (R. Y. Bar-
row et al., unpublished data, 1999), is an
example of such consequences. It is increas-
ingly clear that the 3 components of the
reproductive rate of infection-the probabil-
ity of transmission, the probability of expo-
sure between infected and susceptible indi-
viduals, and the duration of infection-are
not independent of each other but, rather,
highly interactive.16 Changes in one of the
components lead to changes in other compo-
nents, perhaps because each of these compo-
nents is subject to at least partial control by
the individual. Thus, it is important to con-
sider the impact, on both risk behaviors and
health outcomes, of interventions targeting
transmission probability, probability of expo-
sure between infected and susceptible indi-
viduals, and duration of infection.

Phases ofEpidemics and Sexual
Networks

The study of elimination and reintroduc-
tion of primary and secondary syphilis in
Seattle showed that characteristics of persons
with primary and secondary syphilis varied
across epidemic spread, elimination, and rein-
troduction periods.3 There were significant
differences between cases during the various
epidemic phases with respect to age, sex, eth-
nicity, drug use, and involvement with com-
mercial and anonymous sex. This finding has
important implications for STD prevention
programs, suggesting that the evolution of
STD epidemics needs to be monitored closely
and that intervention strategies need to be
adjusted periodically in response to the evolv-
ing characteristics of epidemics.'6 Further-
more, Williams and colleagues report that
during all 3 phases of the primary and sec-
ondary syphilis epidemic in Seattle, imported
cases differed from locally acquired cases
with respect to age, sex, ethnicity, and drug
use behaviors.3 Differences between imported
and locally acquired cases, in conjunction
with the increasing proportion of imported
cases, highlight the importance of retargeting
prevention efforts to changing subgroups of
the population as epidemics evolve.

Examination of the specific subpopula-
tions involved in the recent epidemics of pri-
mary and secondary syphilis reported from
different areas across North America sug-
gests that there are a number of different
syphilis epidemics, evolving in different
subgroups, each with their own distinct
dynamics. Some of these epidemics have
involved younger gay men; others have
involved drug-using heterosexuals or ethnic
minorities3 (R. Y Barrow et al., unpublished

data, 1999; C. A. Ciesielski, H. A. Beidinger,
unpublished data, 1999). These variations
across local areas highlight the need to under-
stand the local epidemiology and adjust inter-
vention strategies accordingly.

The increasing proportion of imported
cases with different characteristics, observed
during later phases of epidemics, also have
implications for expanding the geographic
scope of STD prevention efforts, particularly
during elimination phases of epidemics.
Recent work being conducted in Manitoba,
Canada, on sexual networks involved in the
transmission of chlamydial and gonococcal
infection17"18 allows us to compare geographic
approaches and sexual network approaches in
preventing the spread of these sexually trans-
mitted infections. Findings from these studies
indicate that during later phases of STD epi-
demics, the majority of sexual networks
involved in the epidemic are not restricted to
one geographic area'7; frequent contact
between network members from a small group
of northern reserves and individuals in the
major southern population center ofWinnipeg
have formed bridges of transmission between
these communities.'7 In an analysis of types of
Neisseria gonorrhoeae and sexual networks,
geography was found to be less sensitive than
sexual networks as a marker for organism
type, with 19% of individuals in the related
networks having residences that differed from
the predominant community.'8 These recent
analyses of sexual networks suggest that, par-
ticularly during the introduction, elimination,
and reintroduction phases of epidemics, when
local transmission of pathogens involves rela-
tively small numbers of people, it may be
important to study the mobility patterns of the
population and their sexual networks and to
expect that the persons important to the spread
of infection would have characteristics unlike
those who spread infection during phases of
epidemic and endemic spread.

Conclusions

As rates of many STDs decline and
remain low in local areas in the United States,
we have a unique opportunity to refine our
understanding of the transmission dynamics
of distinct STDs and the intervention strate-
gies appropriate for their prevention. Recent
interest in the role of sexual networks in STD
transmission dynamics, as it evolves through
distinct phases in the evolution of STD epi-
demics,3"16'9 may be particularly helpful in
defining phase-appropriate intervention
strategies to be employed in STD prevention.
As we enter an era in which one or more
STDs may be eliminated in the United States
and North America, the real challenge to
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evidence-based prevention efforts will involve
the establishment ofthe right balance between
targeted and universal approaches, geographic
and network-based techniques, and local and
global strategies.

Sevgi Aral, PhD
Division ofSTD Prevention
Centersfor Disease Control

and Prevention
Atlanta, Ga
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