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Summary
Background—In 2004, cases of HIV and syphilis were reported in an indigenous community in
the Peruvian Amazon. This study sought to determine the prevalence of HIV and syphilis in four
remote communities of the same indigenous ethnic group located further from an urban center than
the original community, and to identify risk factors for HIV and syphilis transmission.

Methods—Rapid and confirmatory tests for HIV and syphilis were performed. A questionnaire
elicited demographic information, risk factors for sexually transmitted infections, and knowledge/
beliefs about HIV/AIDS.

Results—We collected 282 blood samples and conducted interviews with 281 (99.6%) participants.
The confirmed syphilis prevalence rate was 3.2% (9/282; 3.7% (5/135) for men and 2.7% (4/147)
for women). The confirmed HIV prevalence rate was 0.7% (2/282), with both infections in men who
had sex with men (MSM). Self-reported MSM activity was 39.7%. There was poor knowledge about
HIV infection, transmission, and prevention, and low acceptance of known prevention methods.

Conclusions—HIV and syphilis are now prevalent in remote Amazonian communities of an
indigenous group in Peru. Expansion of the HIV epidemic into the Amazon requires an urgent public
health response.
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Introduction
Indigenous peoples comprise 45% of the 28.7 million inhabitants of Peru (July 2007 estimate),
1 yet limited data on sexually transmitted infections (STIs) are available in this population.2–
4 Furthermore, while considerable attention is paid to the risks of exposing immigrants to
emerging infectious diseases when remote regions like the Amazon Basin are inhabited by
non-natives,5 far less attention is paid to the risks among indigenous persons coming into
contact with the Western world by traveling into growing cities, as with the spread of HIV in
our study. Most of Peru’s indigenous peoples live in the Andes region and are of Quechua or
Aymara origin. Only an estimated 300 000 (1.0% of the total population, 2.3% of the indigenous
population)6–8 inhabit the Amazon region of the country, even more isolated from mainstream
Peruvian society. An estimated 65 ethnic groups, an equal number of languages,7 and varying
sexual practices are described.9,10 HIV/AIDS is still considered a primarily urban disease in
Peru, and rural indigenous groups in particular are not often targeted in risk reduction efforts.
However, the large Amazonian department of Loreto now has the fourth highest rate of HIV
infection among the 24 departments in Peru; Loreto also has the highest proportion of
Amazonian indigenous persons and is now considered a high-risk zone for HIV transmission.
11,12

In 2004, the Department of Epidemiology of the Ministry of Health in Yurimaguas, the capital
of Alto Amazonas Province in Loreto, received the first report of a death due to AIDS in an
indigenous person in the region.2 Further investigation revealed alarming rates of both HIV
and syphilis infection in the patient’s village of origin, a small community located 70 km from
Yurimaguas, one hour by canoe and then 12 hours on foot. The prevalence rates of HIV and
syphilis in the adults of the community were found to be 7.5% and 6.3%, respectively, much
higher than national averages.2 The prevalence of HIV infection among men who reported sex
with other men was even higher at 19%.2 The discovery of both HIV and syphilis in a rural
indigenous community was disturbing and merited further investigation. In 2006, we began a
study of the entire indigenous Amazonian ethnic group to which this community belongs. The
study included HIV and syphilis prevalence determination and a qualitative component. In this
paper we present a preliminary report of HIV and syphilis prevalence in four communities of
this ethnic group, located in remote rural zones in Alto Amazonas Province. If present at all,
HIV is presumed to have entered this population only recently and we restricted the study to
individuals aged ≥15 years.

Methods
Study population

This study was carried out in a district of the Alto Amazonas Province, which is home to an
estimated 14 254 members of this indigenous ethnic group, in 72 communities (2006 estimate,
CF, unpublished data). The four study communities were located near a remote town within
this district, 10–12 hours by motorized canoe or ≥48 hours by foot from Yurimaguas, the nearest
semi-urban center in the region (Figure 1). A government-sponsored health center in the town
serves a population with 90% of clients coming from this same indigenous ethnic group, a
census-based population of 4111 identified individuals in 18 communities (2006 estimate, CF,
unpublished data). The four study communities were all located within a one-hour walking
distance of the health center.

Data collection
Study procedures were explained to all prospective participants with the assistance of an
interpreter, in the context of community meetings. Pre-test counseling was also provided at
this time. Afterwards, in compliance with local cultural tradition, permission to proceed was
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sought from the highest authority in each community, a man known as the Apu. Written
permission, via signature and/or fingerprint for illiterate persons, was obtained from the head
of each family and each individual member of the family who chose to participate. A blood
sample was then taken from each willing participant and coded. Rapid HIV and syphilis tests
were performed on site using the HIV-1/2 Ag-Ab, Determine™ (Abbott, Japan) test and the
rapid plasma reagin (RPR) Nosticon II G2™ (bioMerieux, Netherlands) test, respectively.
Serum samples were stored at − 20 °C and transported to the laboratory at the Santa Gema
Hospital in Yurimaguas where those samples testing positive for HIV infection by rapid test
were confirmed by ELISA. All samples that tested positive for syphilis by RPR were
transported to Lima for confirmatory fluorescent treponemal antibody absorption test (FTA
ABS) at the Universidad Peruana Cayetano Heredia. Rapid HIV positive samples were also
sent to Lima for confirmatory Western blot at Peru’s National Institute of Health. Rapid HIV
and RPR test results were presented to patients on site and post-test counseling was provided.

After blood collection, each participant responded to our questionnaire on demographic
information, risk factors for STI transmission, and knowledge and beliefs about HIV/AIDS.
These were administered by members of the study team with the aid of two interpreters, one
male and one female. Results were analyzed using SPSS™ version 13.0 (SPSS, Inc., Chicago,
IL, USA) statistical software for possible predictors of infection with HIV and/or syphilis, as
well as to further our understanding of the unique characteristics and practices of the study
population. Statistical significance was calculated using Chi-square with Yate’s correction or
Fisher’s exact test for categorical data and Student’s t-test for continuous data.

Results
We obtained samples from 282 individuals (100% of those approached), representing 55.5%
of the total adult population of the four communities; 281 participants (99.6% of persons
permitting blood tests) agreed to complete the survey. Other adults lived in the communities,
but were unavailable due to absence, usually for work, at the times of our visits. Among the
282 participants, 135 (48%) were men, 147 (52%) were women, and all were ≥ 15 years of
age.

Prevalence of HIV and syphilis
Of the 282 participants, six (2.1%) tested positive for HIV by the HIV rapid test. Unexpectedly,
only two samples (0.7%) were confirmed positive by ELISA and Western blot. Both confirmed
HIV-seropositive individuals were males who reported sex with other males. One of these men
also reported a history of working as a sex worker in Iquitos approximately 10 years prior to
this study. Eleven of the 282 participants (3.9%) tested positive for syphilis infection by RPR,
and nine of these samples were available for confirmation with FTA ABS (two samples
hemolyzed). All nine samples were confirmed positive by FTA ABS, providing a confirmed
prevalence rate of 3.2%. Syphilis prevalence was therefore between 3.7% (confirmed) and
4.4% (unconfirmed) for men and between 2.7% (confirmed) and 3.4% (unconfirmed) for
women. No one was co-infected with HIV and syphilis. The mean age of participants was 31.5
years (range 15–75 years). The mean ages of participants infected with HIV or testing positive
for syphilis by RPR were 28.0 years and 46.0 years, respectively.

Risk factors
We identified a number of risk factors associated with the presence of an STI in the study
population; 96.3% (130/135) of men and 87.1% (128/147) of women reported being sexually
active. Of the sexually active men who answered the question, 39.7% (50/126) reported sex
with another man at least once and 13.2% (17/129) reported sex with another man within the
past year. Both of the men who tested positive for HIV reported ever having sex with other
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men, while one reported sex with a man within the past year. None of the women reported sex
with other women. Of the men who tested positive for syphilis, 16.7% (1/6) reported sex with
a man. In addition, 29.1% (37/127) of sexually active men who answered the question reported
having sex with someone other than their partner, either male or female, within the past year.
Of the sexually active women, 2.3% (3/128) reported doing so. As noted in previous studies
of this indigenous Amazonian ethnic group, polygamy is practiced by some men of higher
social or political status.2,13

Only 46.6% of the study population reported knowing what a condom was, and only 19.9%
reported ever using a condom. Among sexually active adults, 12.4% (32/258) reported a
previous STI, defined as pain on urination, a genital ulcer, swollen inguinal lymph nodes, pus
from the penis (men), or foul smelling discharge (women). None of the participants reported
intravenous drug use, but 26.0% of the men and 4.8% of the women had at least one tattoo, all
of which were non-professional.

The majority of the study population (59.4%) was not aware of the existence of HIV/AIDS at
the start of the study, and only 15.7% of those who had knowledge of the disease were aware
that condoms could be used to prevent transmission (6.4% of the population). Comparing those
who were HIV or RPR positive with those who tested negative, the infected group was less
likely to have heard of HIV/AIDS, more likely to report never having used a condom, and more
likely to report a previous STI than the uninfected group (Table 1). However, there was no
statistically significant association between HIV or syphilis infection and knowledge of HIV/
AIDS, condom use, or previous STI.

Discussion
This study confirms the presence of HIV and syphilis in communities of this indigenous
Amazonian ethnic group, located more remotely from an urban center (such as Yurimaguas)
than the community in which these infections were first discovered in 2004. In addition, it
establishes prevalences of HIV and syphilis in these four communities that are equal to and
higher than the national averages for HIV and syphilis, respectively. The HIV/AIDS epidemic
is no longer confined to the urban centers of Peru, and has in fact penetrated isolated areas of
the Amazon region alongside syphilis, and probably other STIs.14,15 While no significant
differences were noted besides older age in the HIV or RPR positive persons, many risk
behaviors for the continued and potentially rapid spread of HIV were encountered, suggesting
an urgent need for educational and STI control interventions in these communities. We (CZ,
HR, EG) are currently gathering further qualitative and quantitative data from focus groups
and interviews to learn more about knowledge, attitudes, practices, and behaviors from a more
representative sample.

In addition to the risk factors identified within the communities themselves, there are a number
of other factors that make this population particularly vulnerable to the spread of HIV. Despite
the fact that most members of this indigenous Amazonian ethnic group continue to live in small
communities isolated from the majority Mestizo and European origin population of Peru, there
is substantial migration between the communities and the city of Yurimaguas (85.8% of
participants in this study), providing a persistent route by which individuals may become
infected with HIV in the urban setting and then reintroduce the virus into their home
communities. These trips are generally taken a couple of times a year to sell surplus crops and
livestock. Encounters with both male and female sex workers in the city are not uncommon
for the men of the communities (community interviews and focus groups by ECB, June 2006,
unpublished data). However, in contrast to the social mixing that takes place in Yurimaguas,
most members of this indigenous Amazonian ethnic group continue the tradition of forming
partnerships and marrying almost exclusively within their own ethnic group.13 This pattern,
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combined with the high prevalence of men who have sex with men (MSM) within the
population, the frequency of extramarital sex, the low knowledge about HIV/AIDS, and low
rates of condom use, means that even a small number of new infections in men of this ethnic
group could have a substantial impact on the health and well being of a large proportion of the
group’s population.

The pattern of HIV infection that is emerging in this indigenous Amazonian ethnic group
mirrors the pattern in the broader Peruvian population. Though the national prevalence of HIV
infection in Peru is between 0.2% and 0.6%,11,16 the prevalence among MSM averages
between 11% and 14%.11,16–18 According to the Ministry of Health’s latest analysis, HIV
prevalence among MSM is highest in Lima (22%); Iquitos, the capital of the department of
Loreto, has the highest prevalence in the Amazon region (11%).11 Other studies of the MSM
population in Peru have found HIV prevalence of 14.5% in Iquitos and 7.5% in Pucallpa,
another city in the Amazon region.16 The prevalence of syphilis in Peru was estimated at 0.56%
in 2002, with the coastal and Amazon regions being more affected than the Andes region.11

While over half the estimated adult population was sampled, we would have liked to sample
more community residents. Many families (both men and women) worked daily in the fields,
located far from village centers, and were unavailable to us when we were present. In addition,
we learned that some young men were absent from their villages during our study, working in
the local mines. While absent persons may be more mobile (e.g., miners with higher risk), they
may also have been more gainfully employed and busy (e.g., farmers with lower risk), so we
do not know whether our prevalence findings are a bit low or high compared to the true rates
of HIV and syphilis infection. Despite these limitations, however, we sampled >95% of the
total adult population in two of the four study communities and we were able to obtain survey
data from nearly all (99.6%) of the participants tested for HIV and syphilis.

The extent to which HIV/AIDS has already established itself in this indigenous Amazonian
ethnic group as a whole, as well as in other indigenous populations of the region, is unknown.
HIV testing is not available in the rural clinics that serve these populations. Increasing access
to affordable testing for these populations is a priority, as is the need for the implementation
of culturally appropriate HIV prevention education and STI control. Individuals of this ethnic
group continue to communicate primarily in their native language, though most men who trade
in the urban centers speak some Spanish as well. Few women speak Spanish and most possess
little decision making power outside of the home.13 This language barrier, along with the low
levels of education and high rates of illiteracy in the population, especially among the women
(81.6% of women and 31.3% of men in the study population reported being illiterate), must
be taken into account when designing such a program. In addition, sexual activity between
men in this culture has remained largely stigma-free. Risk reduction education must work
within the cultural norms of the society to decrease HIV transmission without introducing
prejudice and increasing the potential for discrimination.

Education should focus on improving knowledge and understanding of HIV/AIDS and its
modes of transmission, as well as on the proper use of condoms and their role in preventing
infection. It is essential that this initiative include efforts to improve societal acceptance of the
condom and its use in both heterosexual and homosexual encounters. Due to clearly defined
gender roles and social stratification, education should be gender sensitive, with efforts made
to empower women to reduce their own risk of infection.18 An interactive educational model,
utilizing discussion, role-playing, and possibly theater production would likely increase
efficacy while bridging the barriers of illiteracy and the general lack of experience with didactic
education. Advocacy of delayed sexual debut in adolescents, reducing the number of sexual
partners, and condom use are potentially valuable components.19–21 Finally, collaboration
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with the established tribal and political leaders of each community, as well as with local health
promoters would greatly improve the efficacy and sustainability of any prevention program.

The high rate of false-positive HIV rapid tests was an unexpected finding and remains
unexplained. Similar phenomena have been noted in certain populations of Hispanic origin
and in regions where malaria is endemic.22,23 There is the possibility of a cross-reactive
antigen yet to be discovered in this ethnic group. We were not able to sequence the viral
subtypes, but others report circulation of subtypes B and F in the Amazon Basin.24 Serological
and molecular typing of the strands of virus found in this population may provide insight into
its initial routes of entry into the population, as well as direct future treatment programs.25

Peru recently began a program to provide free antiretroviral treatment to all those in need in
2004.26 However, drug shortages can occur and treatment is sometimes sporadic.26 Since the
recent publication of the 2004 data outlining the discovery of HIV and syphilis in a community
of this indigenous Amazonian ethnic group, the Pan-American Health Organization (PAHO),
along with Peru’s Ministry of Health (MINSA), began sponsorship of a study of HIV and
syphilis prevalence and risk behaviors in this population that includes an anthropologic
component. The results of this multidisciplinary study are intended to provide a framework for
the design of adequate interventions for this population. However, the Amazon is a vast
territory and control of HIV and other STIs in the region requires far more epidemiologic data
and an urgent public health response.
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Figure 1.
The four study communities were located near the city of Yurimaguas in the Amazonian
Department of Loreto.
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