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Abstract

The Yanomami are one of the last primitive groups of Indians living in

Brazil. They have almost no contact with other cultures. The epidemi-

ology of eye disease among Yanomami is virtually unknown. For the

first time, a trachoma survey was conducted among Yanomami Indi-

ans in the State of Amazonas near the Venezuelan border of the

Brazilian rain forest. Ophthalmic examination was carried out on a

total of 613 individuals (338 males and 275 females) from eight

Yanomami villages along the Marauiá River located in the upper Rio

Negro Basin. Age was classified into three categories (children,

adults, and elderly) and trachoma was classified into five grades:

follicular, inflammatory intense, cicatricial, trichiasis, and corneal

opacity. Trachoma was endemic in all villages visited. Overall, 30.3%

of the subjects had trachoma. Females were significantly more af-

fected (37.4%) than males (23.9%). The inflammatory trachoma rate

reached 24.9% in children and the cicatricial form increased with age,

reaching 13.9% among adults and 35.21% among the elderly. Trichi-

asis or corneal opacities were not detected and treatment of the entire

population was initiated with 1 g azithromycin. The detection of

endemic trachoma among the Yanomami is relevant for the under-

standing of the epidemiology of this disease in the Brazilian rain forest

and underscores the necessity for a program of trachoma control in this

region.
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Introduction

The Yanomami are hunter-farmer Indi-

ans that live within the South American tropi-

cal forest as aboriginals, with autonomous

culture and economy. They are divided into

four different groups according to linguistic

divisions (Yanomam, Yanomami, Yanam and

Sanima) (1) and occupy a vast territory in

one of the most remote regions of the Ama-

zon rain forest along the borders between

Brazil and Venezuela. In Brazil, these

Amerindians comprise about 9,400 individu-

als scattered throughout an area of 9.4 mil-

lion hectares (2).

The Yanomami remained isolated for

millennia. Sporadic contacts with European

explorers occurred two centuries ago, but a

sustained interaction with outsiders only took

place during the 1960’s when missionaries
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started working in their territory (3). During

the seventies, the Brazilian military govern-

ment launched the so-called National Inte-

gration Plan, which included the construc-

tion of a road along the northern borders of

Brazil. This fact plus the discovery of gold in

the eighties attracted 30,000-40,000 non-

Indians to the Yanomami territory, with pro-

found consequences for the local indigenous

population (1).

The continuous social and cultural pro-

cess of Yanomami assimilation has led to a

progressive reduction in the quality and quan-

tity of food consumption, to water contami-

nation and poorer sanitation of the Indian

communities (4). Even though there are scat-

tered reports of grippe, pneumonia, malaria,

tuberculosis, acute conjunctivitis, trauma,

dermatological and urinary diseases (5), the

whole spectrum of health problems among

the Yanomami has not been fully assessed.

In this article we report for the first time

that a leading cause of blindness in the world,

trachoma, is threatening the eye conditions

of the Brazilian Yanomami located along the

Marauiá River in the north of the Amazonas

State of Brazil.

Material and Methods

Study area and population

In August 2000, a cross-sectional tra-

choma survey was carried out among Yano-

mami Indians inhabiting the rain forest along

the Marauiá River on the left bank of the Rio

Negro in the State of Amazonas, Brazil. This

research was organized by the non-govern-

mental organization SECOYA, which pro-

vides medical assistance to the Marauiá River

Yanomami. The study area is delimited by

longitudes 61º and 66º and latitudes 00º and

04º (Figure 1). It is heavily forested, with

temperature ranging from 22º to 30ºC. These

Yanomami live along the border between

Venezuela and Brazil in semi-permanent vil-

lages that are separated by a half- to five-day

walk from each other. Eight villages were

visited. Table 1 shows their names, esti-

mated population and number of subjects

examined.

Study design

Due to the lack of any previous informa-

tion about the disease in this population, the

use of a sampling methodology was not fea-

sible. During each visit the examiner tried to

assess the entire population. The discrep-

ancy between the number of people who

were supposed to live in each community

and the number of subjects examined is ex-

plained by the high mobility of the popula-

tion, which often travels for hunting or so-

cial purposes.

All examinations were performed under

natural light with 2.5X magnifiers according

to the classification system recommended

by the World Health Organization (WHO),

which classifies trachoma into five grades:

trachomatous inflammation-follicular or TF

Figure 1. Location of the Yano-
mami villages along the Marauiá
River.
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Table 1. Distribution of Yanomami Indians as a function of village, estimated and
examined population.

Village Estimated population Number examined Percentage (%)

Ixima 141 109 77.3
Pukima 130 107 82.3
Raita 54 30 55.6
Kona 122 82 67.2
Xamata 137 48 35.0
Pohoroa 336 168 50.0
Irapajé 63 49 77.8
Bixo-Mirim 20 20 100.0
Total 1003 613 61.1
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(presence of five or more follicles - 0.5 mm

or greater in diameter - in the central upper

tarsal conjunctiva), trachomatous inflamma-

tion-intense or TI (pronounced inflamma-

tory thickening of the upper tarsal conjunc-

tiva that obscures more than half of the

normal deep tarsal vessels), trachomatous

scarring (cicatricial) or TS (easily visible

scarring in the upper tarsal conjunctiva),

trachomatous trichiasis or TT (at least one

eyelash rubs on the eyeball, or evidence of

eyelash removal), and corneal opacity or CO

(easily visible corneal opacity over the pu-

pil) (6). Since age was not determined in any

of the eight villages, this variable was classi-

fied into three levels: children, adults and

elderly. Ocular discharge was evaluated and

classified as serous, mucoid, purulent or ab-

sent. Facial cleanness was categorized as

good (clean) or poor (dirty).

Results

Trachoma was found in all communities

visited. Overall, 30.3% (186/613) of the sub-

jects had trachoma (Figure 2). Figure 3A and

3B show typical cases of TF and TS. Fe-

males were significantly more affected

(37.4%) than males (23.9%) (�2 = 12.5, P =

0.0004) (Figure 4). The inflammatory tra-

choma (TF + TI) rate reached 24.9% among

children. TS increased with age, reaching

13.9% among adults and 35.2% among the

elderly (Figure 5). TT and CO were not

detected in any age group.

Ocular discharge was observed in a few

individuals, of whom 1.1% had serous secre-

tion and 8.0% mucoid secretion. No puru-

lent discharge was found. Overall, 89.8% of

the subjects were classified as having clean

faces.

Discussion

The epidemiology of eye diseases among

the Yanomami is virtually unknown and it

was thought that they were at risk of only
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Figure 2. Trachoma among Ya-
nomami Indians living along the
Marauiá River. TF/TI = trachoma-
tous inflammation-follicular/
trachomatous inflammation-
intense; TS = trachomatous scar-
ring.

Figure 3. Trachoma in Yano-
mami Indians. A, Follicular tra-
choma in a child. B, Cicatricial
trachoma in an adult.
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acquiring onchocerciasis (7). Recent reports

of hyperendemic trachoma in some Amazon

areas close to Yanomami territory attracted

our attention to this population. The data we

have collected show that our suspicions were

correct and the Marauiá River Yanomami

indeed have a high rate of trachoma infec-

tion, about 30%, comparable to other en-

demic regions in the Amazon State (8).

Probably because of their close contact

with children, women were significantly more
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affected than men, a classical finding that

has been already reported for other endemic

regions (9). The high rate of TS among the

elderly (35.21%) indicates that the disease

hit the community a long time ago and the

high prevalence of TF + TI among children

(24.9%) indicates a continuous state of in-

fection. Finally, the coexistence of active and

cicatricial forms in 4.5% of the adults and

1.4% of the elderly indicates that reinfection

is occurring naturally in the community.

The spatial organization of the Yano-

mami society facilitates the spread of acute

forms and thus explains the perpetuation of

the infection within the community. In fact,

Yanomami live in villages of 20-400 inhab-

itants occupying a single ring-like commu-

nal shelter with no walls or internal parti-

tions, called “shabono”. This type of living

condition is an ideal situation for the circula-

Figure 4. Distribution of tra-
choma in Yanomami Indians of
the Marauiá River according to
sex.

tion of Chlamydia trachomatis. However,

despite the high prevalence of the disease,

no cases of TT or CO were found, leading us

to conclude that trachoma is not provoking

blindness among the Marauiá Rivers Yano-

mami.

We think that the relative mildness of

some characteristics of this endemic disease

can be explained by Yanomami sociocul-

tural habits. Poor facial cleanness is rare and

the vast majority of the examined subjects

(89.8%) were classified as having clean faces.

Their hygiene habits include frequent baths

in the nearby rivers and, in addition, mis-

sionary and non-governmental organizations

are upgrading their level of hygiene. In some

villages they are brushing their teeth.

The detection of a high frequency of

trachoma among them is relevant to the un-

derstanding of the epidemiology of this dis-

ease in the Brazilian rain forest and also

underscores the necessity for an aggressive

trachoma control program in this region. The

Yanomami territory borders the so-called

upper Rio Negro area, a huge territory occu-

pied since ancient times by Maku, Tukano

and Arawak Indians. These Indians (espe-

cially Tukanos and Arawaks) have a long

history of contact with the white society

which dates back to the seventeenth century

when Portuguese troops moved up into the

Rio Negro. As we have already reported,

trachoma is endemic in the whole area of the

upper Rio Negro and its prevalence reaches

high levels in some Maku communities (8).

Since some Yanomami from the Marauiá

River often travel to the capital of the upper

Rio Negro district (São Gabriel da Cachoeira

city), it seems reasonable to suppose that

trachoma entered the Yanomami territory

through their interaction with other Indians

from the upper Rio Negro. This hypothesis is

supported by the fact that in São Gabriel the

Yanomami eventually stay in a housing fa-

cility provided by local authorities, called

the “Indian house”. In this place all Indians

live together in the same space.
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Figure 5. Distribution of forms of
trachoma in Yanomami Indians
of the Marauiá River according
to age. TF/TI = trachomatous in-
flammation-follicular/trachoma-
tous inflammation-intense; TS =
trachomatous scarring.
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In order to control trachoma among the

Yanomami, we tried to adapt the so-called

SAFE strategy, as suggested by the WHO, to

the local and cultural conditions. The SAFE

strategy is based on surgery for any case of

trichiasis/entropion (S), antibiotics (A), fa-

cial hygiene (F), and environmental changes

(E) (10). For the Yanomami, surgery and

improvement of facial cleanness were not

necessary and environmental changes were

not feasible. So, we decided to treat the

whole population with a single dose of 1 g

azithromycin. This campaign was carried

out by the SECOYA personnel but the re-

sults of this mass treatment have not yet been

assessed.

We think that the social conditions of

Yanomami Indians must be followed care-

fully. The relationship between poor social

conditions and worsening of trachoma is

well known. We believe that if the social

conditions of Yanomami Indians deterio-

rate, blindness from trachoma will ensue.

This is an endangered population.
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