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Characteristics of external/bridge relationships by partner type and location where sexual relationship
took place

Coffee et al. [1] have recently argued that in rural areas of
South Africa ‘migration primarily influences HIV spread
by increasing high-risk sexual behavior, rather than by
connecting areas of low and high risk’ (p. 343). Coffee et al.
[1] model a context in which migration is ‘circular’: male
out-migrants leave their home communities to work in
urban areas and occasionally return home. The composi-
tion and direction of migration flows may, however, be
more complex in other rural regions of sub-Saharan Africa
[2]. In some settings, local relationships with temporary
in-migrants (‘visitors’) are not only a common form of
sexual partnerships, but may also constitute more efficient
bridges for HIV transmission across distant areas than sexual
contacts with out-migrants.

Our analyses are based on the Likoma Network Study, a
cross-sectional sexual network survey of all adults aged
18–35 years residing in seven villages of Likoma Island on
Lake Malawi (N¼ 923) [3,4]. Unique features of this
dataset include: (i) identifying all the relationships con-
necting the sexual networks of Likoma to sexual networks
of the mainland (bridge relationships); and (ii) classifying
external partners in bridge relationships as either out-
migrants, outside partners or visitors. This classification
was based on the permanent residence of a sexual partner
at the time of the survey, the location (within or outside of

Likoma) of the first sexual encounter between a
respondent and his or her partner, as well as detailed
lists obtained during the Likoma Network Study of
migrants having left Likoma during the 5 years before the
survey. Out-migrants are sexual partners who are either
temporarily absent from their residence on Likoma, or
who have permanently left the island during the past
5 years; outside partners never resided on the island but
engaged in sexual relationships with a respondent while
he or she was traveling outside of Likoma; visitors
temporarily sojourned on Likoma and engaged in sexual
relationships with a respondent while on the island. In
Likoma, visitors typically include relatives, traders from
the mainland, as well as soldiers from the Malawian army,
civil servants or employees of non-governmental organ-
izations stationed on the island.

We identified 776 ongoing sexual relationships at the time
of the survey, of which 175 [22.5%, 95% confidence
interval (CI) 19.6–25.6] were with partners residing
outside of Likoma (Table 1). There were no sex
differences in the probability of having an external
partner, but bridge relationships of women were more
likely to be marital than those of men [odds ratio (OR)
4.52; 95% CI 1.54–15.9]. Among non-marital relation-
ships, external partners of men were mostly out-migrants
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Table 1. Characteristics of external relationships by partner type and location when sexual.

Bridge relationship took place Outside of Likoma Within Likoma

Partner type Out-migrants Outside partners In-migrants (visitors)

Marital relationships
All (N¼27) 15 56% (35.3–75.4) 12 44% (25.6–64.7) – –
Men (N¼5) 3 60% (14.6–94.7) 2 40% (5.3–85.3) – –
Women (N¼22) 12 55% (32.2–75.0) 10 45% (25.0–67.8) – –

Non-marital relationships
All (N¼148) 47 32% (24.3–39.9) 69 47% (38.4–55.0) 32 22% (15.3–29.1)
Consistent condom usea 9 19% (9.1–33.1) 31 45% (32.9–57.4) 7 22% (9.3–40.0)b

Men (N¼75) 28 37% (26.4–49.3) 40 53% (41.4–65.0) 7 9% (3.8–18.3)
Women (N¼73) 19 26% (16.5–37.6) 29 40% (28.4–51.8) 25 34% (23.5–46.3)c

Out-migrants: sexual partners who are either temporarily absent from their primary residence on Likoma Island, or who have lived on Likoma Island
and permanently migrated within the 5 years before the sexual network survey. Outside partners: sexual partners who have their permanent
residence outside Likoma and never lived on the island during the 5 years before the survey; first sexual encounter with the respondent occurred
outside the island. Visitors: sexual partners who are not residents of Likoma, but temporarily visited the island and the first sexual encounter with the
respondent occurred in Likoma. Notes: Exact 95% confidence intervals are in parentheses.
aAmong all extramarital relationships.
bThe difference between types of partners was significant at the 0.05 level, based on Fisher’s exact test.
cThe difference between women and men was significant at the 0.05 level, based on Fisher’s exact test.
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(37%) or outside partners (53%), whereas external
partners of women were frequently visitors (34%). Of
the 148 non-marital bridge relationships, more than
one fifth took place on the island. In addition, among
respondents who were tested for HIV during the Likoma
Network Study and had ever been in a relationship with
an external partner (N¼ 177), the relative risk of HIV
infection was higher among those who reported having
been in a partnership with a visitor (unadjusted OR 2.18;
95% CI 0.67–6.48, P¼ 0.1 using Fisher’s test).

There are several reasons why spatial bridging through
relationships with in-migrants might contribute signifi-
cantly to HIV spread in rural networks. First, although
virtually absent from marital relationships [5], condom
use is also less consistent in bridge relationships taking
place locally (Table 1), possibly as a result of the lower
accessibility of condoms on Likoma (and other rural
areas). Second, women are both more susceptible to HIV
infection during a single intercourse [6], and are more
likely to engage in relationships with visitors. As a result,
such bridge relationships could be more efficient path-
ways for the introduction of HIV into local networks than
relationships with male out-migrants. Third, individuals
recently infected by visitors experience the early spike
in HIV infectivity [7] ‘at home’, and may expose their,
possibly concurrent [8], rural partners to an amplified risk
of HIV infection. In contrast, out-migrants who contract
HIV while away are likely to be beyond the period of
acute HIV infection upon returning to their home
communities, and are thus less infectious [9].

In summary, the mechanisms through which out-migrants
put their home communities at a higher risk of HIV
infection are now well identified [1,9–12], the epide-
miological consequences of short-term movement into
rural areas are not as well understood. Sexual relationships
with in-migrants are common on Likoma Island and
possibly in other rural areas of sub-Saharan Africa. Several
mechanisms favor the diffusion of HIVafter such relation-
ships, but the relative risks associated with these mecha-
nisms need to be assessed in larger longitudinal studies of
migration and sexual networks. Models of the impact of
migration on HIV epidemics should be broadened to
include contexts in which migration flows between rural

and urban areas are not only circular, but also include
in-migration.
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Tubercular tracheoesophageal fistulas in AIDS patients: primary repair and no surgery required?

In times of the increasing convergence of HIV and
tuberculosis in some areas [1], there is little debate remain-
ing on the best treatment choice for patients presenting
with AIDS and tuberculosis [2]. A residual area of uncer-
tainty is represented by the management of tuberculosis-
associated tracheo-esophageal, bronco-esophageal or
esophagomediastinal fistulas. These conditions represent
rare clinical events, fraught with little agreement on clinical
management, no controlled studies, several possible

complications associated with treatment, possible HIV–
tuberculosis medication interactions and procedure-
associated morbidity.

There are only 16 reports on AIDS patients with
tuberculosis-associated esophageal fistulas (10 broncho-
esophageal, 13 esophagomediastinal, five tracheo-esopha-
geal). Whereas broncho-esophageal and esophagome-
diastinal fistulas have also been treated by conservative

Correspondence 2561

http://repository.upenn.edu/psc_working_papers/9/

