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THERE IS remarkably little information in the medical or anthropological
literature concerning the state of health of groups living at the level of
hunters and gatherers with incipient agriculture. The reason is obvious-the
small numbers and nomadic habits of such groups have not generally at-
tracted the attention of medical missionaries or government services, and, in
the infrequent instances where there have been some contacts with medical
groups, the concern of the physicians involved has generally been to single
out the obviously ill rather than to obtain some evaluation of the total popu-
lation.

In the course of the present studies on the Xavantes of the Brazilian Mato
Grosso (description in Neel et al., 1964; Salzano et al., 1967), physical exam-
inations were performed on 209 Indians at the village near the Post Sim6es
Lopes of the Indian Protective Service. This was the entire population of the
village at that time. The physical examinations were performed with subjects
in the sitting and supine positions. Co-operation was excellent, but the lin-
guistic barrier interposed difficulties into some aspects of the examination.
For purposes of summary, the findings are grouped under three age classes:
youths (0-14 years), adults (15-30 years), and elders (31 years and older).

RESULTS OF EXAMINATIONS NEAR SIMOES LOPES

General appearance. As a rule individuals of both sexes and all ages were
well developed and apparently well nourished, muscular, with little adiposity.

Eyes. The eyes were inspected in all of the Indians, and most also had an
ophthalmoscopic examination and were tested for visual acuity and color
vision. The significant eye pathology encountered is summarized in Table 1.
These findings confirm the earlier findings on the frequency of sight-threat-
ening disease in this group (Neel et al., 1964). One adult male was found to
have an extensive patch of old chorioretinitis on the nasal half of one retina.
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PHYSICAL STATUS OF XAVANTES

TABLE 2. VISlJAL ACIJITY OF XAVANTE INI)IANS

Age range
(years)

Simn5es Lopes
0-14

15-30

Sex

9

9

31 and over a
9

Tortal

Number
tested

26 0
8 0

42 0
39 0

14 0
7 0

136 0

20/70 20/50 20/30 20/20

0
0

0
0

1
0

1(0.7)

0
0

1

0
2

4(2.9)

5
3

6
10

0

20/15 20/10

9
3

18
24

8
5

12
2

17
4

4
0)

25(18.4) 67(49.3) 39(28.7)

Sdo Marcos
0-14 8 0 0

9 5 0

15-30 8 31 0
9 41 0

31 and( over 8 16 1
9 36 0

T1otal 119 1 (0.8)

Si-o IDomingos
0-14 A

9

15-30 A
9

31 and over A
9

7 0
8 0

13 0
14 0

4 0
0 0

0
0

0
0

2(1.7)

0
0

0
0

0
0

0
0

1
6

3
4

0
1

9

4
11

14(11.8) 26(21.8)

1
3

0
5

1
0

4

7

0

0
3

12
23

4
10

0
1

17
3

3

52(43.7) 24(20.2)

2
1

0

3

0

1
0

Total

Thrcc Xa.anteI illagtic
0-14 A

9

15-30 8
9

31 and over g
9

Total

46 0 0 10(21.7) 14(30.5)

33 0
21 0

86 0
94 0

34 1
33 0

301 1(0.3)

0
0

0
0

2
1

1
3

2
12

4
6

6
8

8
26

6
11

3(1.0) 28(9.3) 65 (21.6)

12(26.1) 10 (21.7)

11
7

37
48

13
15

15
3

39
8

8
0

131(43.5' 73(24.3)

Inasmuch as no mydriatic was used in the ophthalmological examination, and
the Indian pupil is quite miotic, and since the co-operation of our subjects was

often unsatisfactory in this phase of the examination, it is possible that other
instances of chorioretinitis were missed. This observation takes onl added
significance in view of the high proportion of individuals in this population

534



WVEINSTEIN ET AL.

TABLE 3. T1 l 1FINDIJNGS \WITH RESPECT 10TIET'HYROID GLAND IN THE XAVANTES
OF SIN16S Ioi Is: THYROMI.GAIY

One lobe Bothl lobes
Age ( )ne lobe One lobe enlarge(l X 2 B3oth lobes and istblnitis I sthmus
range Numiber eldargecl enlarged and istblinis enlarged enlarged enlarged
(years) Sex examined X 2-3 X 4-6 enlarged X 2 X 2-3 X 2-3 X 2-3

0-14 3 59 0 0 0 0 0 0
39 0 0 0 0 0 0

15-30 42 0 0 0 5 1
Y 41 2 0 2 8 1 2

>30 3 15 0 0 0 0 0 0
9 13 0 1 1 2 0 0

Total 209 2 1 3 15 1 3

Nvith demonstrable antibodies to toxoplasmosis (Andrade et al., 1967).
Visual acuity was tested with a Snellen Illiterate E Chart at 20 feet, both

eyes being tested simultaneously. The results of these tests are summarized
in Table 2. Seventy-three individuals were not tested in Simoes Lopes, the
majority because of young age or apparent inability to grasp the directions
for testing. As previously, it was much more often the females who apparently
failed to grasp the nature of the test. Of those 136 individuals who were
tested for visual acuity, only five had an acuity less than 20/20. The vision
of males tended to be better than that of females, although the difference
was not as marked as in the village of S5o Domingos (Neel et al., 1964).
Color vision w\as tested in 95 males and 68 females, using Ishihara color plates.
All those tested had normal color vision. This is consistent with the known
low incidence of defects of color vision in primitive peoples (review in Post,
1962). Table ) also presents the results of tests of visual acuity in a second
Xavante village, at Sdo Mvarcos, where the findings were comparable. Further-
more, of 49 males and 80 females tested for color vision, none was defective.

No.se. Significant nasal pathology was found only in one 16-year-old male,
who had extensive destruction of the nasal septum. History revealed that he
was normal at birth but had the onset of destruction of his nasal septum at an
estimated age of three years. The possibility of mucocutaneous leishmaniasis
or of yaws was entertained, but unfortunately, a serum sample for testing
for antitreponemal activity was lost.

Oral cavity. This will be discussed in a separate paper on dental status.
Thyroid. Visible or palpable thyroid enlargement was found in 25 (19

females, 6 males) of the 209 Indians examined at Simoes Lopes. Table 3 sum-
marizes the thyromegaly as well as the type of enlargement encountered.
The majority of the enlarged thyroids examined were non-nodular and of a
firm, rubbery consistency. These findings are in sharp contrast to the results
of the examinations carried out in 1962 on the Xavantes of So Domingos;
here no thyromegaly was noted (Neel et al., 1964). There was no clinical
evidence of hyper- or hypothyroidism. The results of determinations of plasma
protein bound iodine (PBI) and inorganic iodine (12) from ten Indians with

535



PHYSICAL STATUS OF XAVANTES

thyromegaly and ten Indians with normal-sized thyroids will be presented
elsewhere (Neel et al., 1967). The values for both tests were not significantly
different in the two groups, and all values except one fell within the normal
range of the laboratory making the determinations (University Hospital, Ann
Arbor, Michigan).

Cardiovascular system. Blood pressures were obtained with subjects supine,
using a Tycos anaeroid certified cuff. A smaller pediatric cuff was used for the
children examined. The pressure at which there was change in the ausculta-
tory sound rather than the disappearance of sound was taken as the diastolic
pressure. Table 1 reveals that the pulse rate and blood pressure of the two
younger age groups are probably somewhat below those of Caucasians (see,
for example, Kannel et al., 1961; National Center for Health Statistics, 1964;
Johnson et al., 1965), although the well known problems and difficulties in
this apparently simple procedure make one cautious in reaching conclusions.
The elder group (>30) definitely exhibits slower pulses and lower (supine)
blood pressures than Caucasians of the same age. Minimal hypertension
(140/90) was found in one 35-year-old male in Simoes Lopes. This individual
also was thought to show bilateral narrowing and increased light reflex of the
retinal arteries. Similar relatively slow pulses and low blood pressures were
encountered by us in the Xavantes of Sao Domingos and have been reported
for a variety of other "primitive" groups (references in Neel et al., 1964; see
also Mann et al., 1962; Barnes, 1965); they persist in some Indian tribes now
on reservations (e.g., the Navajo: Fulmer and Roberts, 1963).
No cardiomegaly or disorders of cardiac rhythm were encountered. The

cardiac murmurs found are summarized in Table 1. Twenty Indians had faint
(grade I) apical systolic murmurs thought to be "functional;" as previously,
these were much more common in females than in males. In three individuals
(a 12-year-old male, a 16-year-old male, and a young adult female), harsh
(grade II-III/IV) precordial systolic murmurs were heard. In the two males,
the murmur was best heard just to the left of the midsternal line in the second
and third intercostal spaces and was suggestive of the murmur of a septal
defect. In the female, the murmur was loudest at the apex. There were no
other cardiac signs in these three Indians. The relatively low titers of anti-
streptolysin-O, anti-DNAse-B, and anti-NADase in this population (Andrade
et al., 1967) strengthens the clinical impression that these were not the mur-
murs of rheumatic heart disease. We have recently found similar evidences of
organic heart disease, probably congenital, in six of 111 Yanomama Indians
below 15 years of age (Baker and Neel, 1966). Similar findings were not re-
corded in a careful study of coronary heart disease among Navajo Indians, but
the subjects were adult (Fulmer and Roberts, 1963). On the other hand,
Mann et al. (1962) encountered significant heart murmurs, thought to indicate
organic heart disease, in five of 292 Pygmies. The subject of congenital heart
disease among primitive peoples obviously deserves special study.
Pulmonary system. Auscultation of the lungs revealed seven individuals

with positive findings. Four Indians had sticky rhonchi and/or sticky rales at
the pulmonary bases. Two children had evidences of acute pneumonitis,
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namely, inspiratory flaring of the nares and moist inspiratory rales posteriorly
at the base of the lungs. One elderly female had a hacking cough, with de-
creased resonance to percussion and tubular breathing in the left upper chest
anteriorly. Skin tests for sensitivity to coccidiodin, histoplasmin, and tubercu-
lin, as described in a subsequent paper in this series (Andrade et al., 1967),
were all negative for this individual.
Abdomen. Only five individuals had palpable spleens, and of these only one

had notable enlargement, a 26-year-old male whose spleen was palpated on
inspiration 5 cm below the midcostal margin. This low "spleen rate" is in keep-
ing with the fact that malaria parasites (Plasmodium vivax) were seen in only
one of 153 blood films examined (Neel et al., 1967). These are lower spleen
rates than encountered in other studies on comparable Indian groups (Schaad,
1960; Pazzanese et al., 1964). Palpable liver edges were encountered in eleven
Indians. All of these eleven persons were in the youngest age group and
none was considered to have significant hepatomegaly.
Four of 41 females in the 15-30 age group had uteri at or above the level

of the umbilicus. Assuming that on the average (as in Caucasians) the
uterus does not reach the level of the umbilicus until the completion of the
sixth lunar month of pregnancy, it follows that for every detected pregnancy,
there was on the average at least one undetected. If at least eight women
were pregnant, then this group would be expected to produce at least 10.7
pregnancies per year, or converted to an annual basis, there should be a
pregnancy every 3.8 years for women in this age interval. This is about the
frequency one would infer from the reproductive histories (Salzano et al.,
1967). On the other hand, in the group previously examined at Sio Domingos,
five of the 21 females examined in this age interval had uteri at or above the
umbilicus, suggesting a pregnancy every 1.6 years. This is definitely a faster
rate of reproduction than suggested by the histories obtained there. Whether
this indicates errors in the histories or that cultural changes have recently
altered the pregnancy rate is, of course, unknown.
Other abdominal findings included a moderate sized umbilical hernia in

an infant male and a 51-year-old female and diastasis recti in a six-year-old
boy. A six-year-old girl was found to have a freely movable firm, epigastric
mass 6 cm in diameter just below the xyphoid process, and a 29-year-old
woman had a similar mass 10 cm in diameter. It was not possible to decide
whether these masses were of hepatic, splenic, or some other origin. A non-
tender and freely movable cystic mass, 7 cm in diameter, was palpable in the
umbilical region of a 40-year-old female. This latter mass could have repre-
sented an ovarian cyst.
Bone and joint. A six-year-old boy exhibited polydactyly of the left foot;

contrary to the usual finding, the fifth digit was the smallest. [A deceased
female sibling of this child was reported to have had multiple anomalies,
including polydactyly of all four extremities; the parents, a second wife of the
father (first cousin of the first wife), and her one child were all normal.]

Skin and its appendages. Minor scalp infections were common in the young,
but otherwise the skin was usually free of noteworthy disease. No child ex-
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hibited the reddish discoloration of the hair encountered at Sio Domingos,
where it was felt to be a normal variation rather than a manifestation of
kwashiorkor. Angular stomatitis and/or follicular hyperkeratosis were not
seen. Only five Indians (all male) had significant skin lesions. One child had
an extensive papular, vesicular, and pustular eruption that closely resembled
varicella. However, no one else in the village had this, and there was no
history of a recent chickenpox outbreak. A second child had extensive second
degree burns with scarring of the dorsum of both hands. An adult male had
scars on one side of his neck suggestive of healed scrofula; his tuberculin
skin test was negative. The fourth Indian had a sebaceous cyst of the left
flank 3 cm in diameter. The final individual with skin lesions was a young
adult male with a bullous eruption complicated by severe secondary infec-
tion of the ruptured bullae, and much superficial scarring, with areas of de-
pigmentation surrounded by a ring of apparent hyperpigmentation. The
process was said to be of one year's duration. The oral cavity and conjunc-
tivae were spared. Lesions appeared somewhat more frequent on the head,
neck, and upper extremities, but no part of the body was free. This is the
dreaded "fogo selvagem" or "savage fire" of the interior of Brazil, also known
as Brazilian pemphigus, seen in both the Indians and the neo-Brazilians of
the interior (caboclos). The disease, which usually runs a fatal course in
three to four years, has been well reviewed in the English literature by Vieira
et al. (1954), Brown (1954), and Counter (1959). It may be considered an
endemic form of "pemphigus foliaceuis" (cf. Brown, 1954; Perry, 1961). As
noted in the introductory paper in this series, a small group of Bakairi Indians
live immediately adjacent to the Post Simces Lopes, which is about 12 kilo-
meters from the present location of this Xavante village. There a second,
more advanced case of fogo selvagem was seen, in an elderly female whose
extreme cachexia left little doubt as to the imminent outcome.

Central nervous system. Although mental status is difficult to evaluate with-
out our usual culturally oriented milestones and guideposts, two young male
Xavantes stood out from the others as almost certainly mentally retarded.
One, a 19-year-old, was a most unusual appearing Xavante (Fig. 1; more
"typical" Xavantes have been pictured in Neel et al., 1964). He was short (154.3
cm), stocky, had curly hair (the only such individual seen), a left Simian
crease, and a quaint, dull, smiling, sleepy facies. His upper canines and first
premolars were interchanged in position bilaterally; the upper second pre-
molars were hypoplastic, and four of the lower molars and premolars ap-
peared to be congenitally missing. The uvula was bifid. In addition he had
short digits and bilateral enlargement of the parotid glands. His external genitals
were normal-appearing. He was married but had no offspring. The second
"obviously" mentally retarded male was 25 years of age and had a history of
a convulsive disorder. He had thyromegaly and mild bilateral gynecomastia
and was moderately tall with gynecoid habitus. His external genitals were
normal.

Blood was obtained from both these individuals for chromosome studies,
which were subsequently performed by Dr. MI. W. Shaw. In both instances,
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Fic. 1. Young Xavante male
(0121015), short (154.3 cm), curly-
headed, mentally dull, with dental
ahnormalities as described in text.
Digits appeared stubby. Right parotid
enlarged (see following paper). No
specific diagnosis was reached.

the karyogram was normal. However, on the basis of comparative studies of
the Y chromosome (Cohen et al., 1966), the Y was felt to be exceptionally
small in both individuals.

General. As was the case in the village at S~io Domingos, the general im-
pression was of exuberant health and vitality in the children and adults, but
premature aging in the women. Although there were some apparent differ-
ences between the findings at S~io Domingos and Sim~es Lopes, the numbers
involved are so small as to render firm conclusions impossible, with two
exceptions. There is no doubt of a relatively high frequency of diffuse, non-
toxic goiter in the present village, whereas no cases of goiter were encoun-
tered in the preceding study. Splenomegaly, on the other hand, was less
common at Sim~es Lopes than at Sdto Domingos. The two villages are quite
similar in the excellent visual acuity, the low blood pressures in adults, the
relatively low frequency of hepatomegaly, and the greater evidences of dis-
ease in women than in men. Among the total of 287 Indians of all ages exam-
ined in the two villages, there were seven with what would be classed as
congenital defects (three with mental defect,5 one of these also with epilepsy
and another in whom the defect would appear to be one aspect of a syn-
drome; two or three possible instances of congenital heart disease; one person
with polydactyly; and one person with club foot).

DISCUSSION

There are four points concerning the results of these physical examinations
which seem noteworthy:

1. We are, as before (Neel et al., 1964), impressed by the appearance of
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health and vitality in the males of this group with, based on our observations
of buruti races, ceremonial performances, and nocturnal activity, evidence of
great stamina. On the basis of a number of observations, the women are less
healthy and obviously under greater biological pressures. The problem of
evaluating "health" being what it is, it is extremely difficult to make valid
statements comparing one group with another. However, it is clear that ac-
quired chronic and/or degenerative diseases are rare in this population.
With respect to other groups at this cultural level, Polunin (1953) and

Jelliffe et al. (1962) were similarly impressed with the appearance of good
health in Malayan aborigines and the Hadza of Tanganyika. Despite the long
recitation by Cleland (1928) and Basedow (1932) of the medical woes of the
Australian aborigine, Davidson (1957), Abbie (1960), and Packer (1961)
express the opinion, on the basis of field work among the least acculturated,
that prior to European contacts the health of the aborigine was good. Al-
though some other primitive groups, such as the Kung Bushmen of South-
West Africa and the Pygmies of the Ituri Forest, have not appeared this
healthy to observers (Bronte-Stewart et al., 1960; Mann et al., 1962), these
groups are in certain respects more disturbed than the Indians under study.
For instance, among the Pygmies overt malnutrition in the form of kwashior-
kor was observed in several children. (We specifically exclude the New
Guinea tribes from this comparison, on the grounds of their lesser nomadicity
and greater reliance on agriculture.) It is clear that the orientation of the
observer is of great importance in evaluation of "health": It is much more diffi-
cult to find positive evidence of health than positive evidence of disease;
physicians are trained to look for the latter, not the former. For example,
Mann et al. (1962) found a high incidence of hookworm and ascaris infec-
tion and cite this as one line of evidence pointing to the poor general health
of the Pygmies. We shall later give evidence for similar infections in the
Xavante, but we suggest that these are light infestations and question whether
the balance between host and parasite is the same in Xavantes as in the
Western populations on which our concepts of the role of intestinal parasites
in disease are based.

2. There is a discrepancy between the truncation of the age pyramid
(Salzano et al., 1967) and the apparent health of those examined, which
would lead one to expect a much larger proportion in the 30's and above. The
variety of antigens to which antibodies are encountered in this group (Neel
et al., 1964; Andrade et al., 1967) make it clear that this group should have a
high level of resistance (if not immunity) to a variety of potentially serious
diseases. From the standpoint of understanding the operation of natural selec-
tion at this cultural level, it is of some considerable importance to know
whether deaths among adults are predominantly due to.disease or to trauma
and, if the latter, whether through hunting accidents or warfare, internicine
as well as external. Information concerning all aspects of the latter is difficult
to acquire, but Maybury-Lewis (1965, 1967) has provided some basis for
inference concerning its importance. If, on the other hand, the paucity of
oldsters is due to the effects of endemic disease, the loss of compensation
which is implied represents a most interesting phenomenon.
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3. Extreme caution must of course be exercised in reasoning from the ob-
served frequency of persons with congenital defects (seven of 287) to the
frequency at birth. But, while there may already have been a considerable
elimination of defective persons (in which case the rate at birth would be uin-
usually high), it is, on the other hand, clear that present Xavante society is
sufficiently protective to allow some proportion of such individuals to survive,
and even to provide them with wives. WN7hether this has been true in the past
is not clear. This, too, must be clarified in any treatment of selective pressures.
Be this as it may, it appears that because of the relative dearth of acquired
chronic and/or degenerative disease in these groups, the congenital defects
may play a relatively greater role in the medical burden of the commlunity
than in contemporary, more civilized groups.

4. Recent years have seen much interest in the possibility that a number of
diseases of obscure etiology characterized by tissue destruction with lymplho-
cytic infiltrations, such as nonspecific chronic thyroiditis and chronic
glomerulonephritis, might be the result of "autoantibodies." It is tempting to
attempt to place fogo selvagem in this category, the hypothesis being that the
frequent insect bites and trauma of the skin to wvhiclh the Indians and caboclos
are subject result in a measure of tissue (skin) destruction which touches off
the elaboration of autoantibodies. One can speculate further as to whether a
specific insect species of central South America is involved or whether the
disease is triggered by the cumulative bites of many species. If the suggestion
is correct, then it might be that the "auitoimmune diseases" presently recog-
nized represent not a new development but a shift in the target organ for a
derangement of considerable antiquity.

SUMMARY

Physical examinations were performed on 209 Xavante Indians living near
the Simoes Lopes Post of the Indian Protective Service. They were in general
in apparently excellent health-well muscled, adequately nourished, with
low\ blood pressures, little splenomegaly or hepatomegaly, keen vision, and
absence of color blindness. The most significant physical findings were corneal
scarring with impairment of vision in six persons; harsh, organic heart mur-
murs in three individuals; and thyromegaly in 28. Finally, only four among 41
women in the 15-30 age interval had uteri at or above the level of the
umbilicus.
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