
502 PARTINGTON AND ROBERTS: HEIGHTS AND WEIGHTS Canad. Med. Ass. J.100

les plus jeunes, une absence relative de pleur6sie
s6ro-fibrineuse et une fr6quence 6lev6e de tubercu-
lose osseuse. La promiscuit6 familiale avec un tuber-
culeux et la pr6sence de ganglions partrach6aux
visibles . la radiographie pulmonaire furent des
.l6ments aggravants du pronostic.
La cornparaison de ces observations avec celles

qui ont 6t6 faites sur des groupes d'enfants blancs
atteints de tuberculose primaire a r6v616 que les
perspectives 6taient plus sombres pour les petits
Indiens. Selon toute vraisemblance, les Indiens qui
ont 6t6 dans leur enfance, il y a 20 ou 30 ans,
fortement expos6s A la tuberculose continueront de
payer un lourd tribut A la maladie pendant les

ann6es a venir et on ne pourra r6duire Ia morbidit6
que par un usage 6tendu de la chimioth6rapie
pr6ventive.
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The Heights and Weights of Indian and Eskimo
School Children on James Bay and Hudson Bay

M. W. PARTINGTON, M.B., Ph.D., F.R.C.P.(Edin.) and
NORMA ROBERTS, R.N., Kingston, Out.

ALTHOUGH much is known about the mor-
bidity and mortality of Canadian Indians

and Eskimos, very little is known about their
general health. This prompted us to collect and
present data on the heights and weights of
Indian and Eskimo school children.

POPULATION AND METHODS

These data are mainly cross-sectional and
consist of heights and weights recorded by the
public health nurses as part of the routine
school examination.
Three groups of children were studied:
(1)Eskimos on the east coast of Hudson

Bay (263 children). Measurements taken in
September 1965 were collected from the settle-
ments at Great Whale River, Port Harrison,
Povungnituk and Sugluk.

(2) Cree Indians in the region of James Bay
(754 children). The population is mainly con-
centrated in the towns of Moosonee and Moose
Factory at the southern end of James Bay, but
measurements were also obtained of school
children from the settlements of Attawapiskat,
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Fort Albany, East Main, Paint Hills, Fort George
and Great Whale River on James Bay or the
neighbouring parts of Hudson Bay. The mea-
surements were taken in September 1965. The
birth weights of 768 babies born in these settle-
ments between 1959 and 1965 were also col-
lected.

(3) Mohawk Indians of the Tyendinaga Re-
serve (119 children). Measurements of these
children were taken in 1966.
A description of James Bay and the east coast

of Hudson Bay has already been published in
this Journal.' The Eskimos live in settlements on
the coast north of the tree line from Great Whale
River to Sughik (Fig. 1); the climate is cold and
harsh (Table I). The Cree Indians live in coastal
settlements south of the tree line and in the
towns of Moosonee and Moose Factory, where
the climate is subarctic. The Mohawk Indians
live at Tyendinaga, a small reserve some 30
miles west of Kingston in southeastern Ontario.
The population is predominantly niral and com-
paratively prosperous.
Most of the measurements were made on bar

scales with a height attachment. A spring scale
was used at Tyendinaga and this was checked
repeatedly against a bar scale. Standing height
was taken without shoes and weight was mea-
sured with the child partly clothed. Height was
recorded to the nearest ½ inch and weight to
the nearest ¼ lb.; the data were subsequently
smoothed to the nearest inch or pound and con-
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Fig. 1..Sketch map of James Bay, Hudson Bay and
Soutnern Ontario showing the sites and climate of the
main places mentioned in the text.

verted to the metric system. Dates of birth and
dates of measurement were known accurately.
The school children have been grouped by
years of age. Thus all children aged 6 years to
6 years 11 months are included in the 6-year
age group and the group mean has been plotted
on the graphs at 6y2 years.

Birth weights were measured in a variety of
ways but most commonly on bar scales. The
weight was recorded in pounds and ounces and
has not been converted to the metric system.

Results
The Eskimos on the East Coast of
Hudson Bay
Measurements of the heights and weights of

263 children aged 5 to 15 years were collected.
There were more boys than girls, with a par¬
ticular deficiency of 9- to 11-year-old girls.
These data are presented in Table II by yearly
age groups from 5 to 15 for each sex. The num¬

ber of observations, mean values and standard
deviations for each age group are given. The
data are shown graphically in Fig. 2. On
average, the 5- to 11-year-old boys were taller
and heavier than the girls of the same age; the
12- to 14-year-old girls were taller and heavier
than the boys, but the boys had caught up to
and surpassed them by the age of 15 years.

10 12 14 6 8
AGE IN YEARS
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Fig. 2..Mean heights and weights of the three groups
of school children by age and sex.

TABLE I..Climate and Temperature of Settlements on James Bay, Hudson Bay and
in Southern Ontario2

Town or
Racial group settlement

Eskimo.Sugluk
Eskimo.Povungnituk
Eskimo and Cree Indian.... Great Whale River
CreeIndian.Fort George
Cree Indian.Moosonee and

Moose Factory
Mohawk Indian.Tyendinaga

Approximate
latitude

(° North) Climate

Mean daily temperature
(°F.)

January July
62 Tundra -15 to -10 45 to 50
60 Tundra -15to -10 45to50
55 Subarctic -15 to -10 50
54 Subarctic -10to-5 50 to 55

51 Subarctic -10 to -5 50 to 55
44 Humid continental 15 to 20 65 to 70



*N = number of children. fS.D. = standard deviation.

Cree Indians in the James Bay area

Measurements of weight were available for
754 children and of height in about 90% of
these; there were approximately equal numbers
of boys and girls (Table III, Fig. 2). As with
the Eskimo children, the boys were taller and
heavier than the girls except in the 11- to 14-
year-old groups. At any given age the Indians
were, on average, taller and heavier than the
Eskimos; the weight differences were more
marked in the girls than in the boys.

Birth Weights..The distribution of the birth
weights of 768 Cree Indian babies born in this
area between 1959 and 1965 is shown in Table
IV; stillbirths have been excluded and figures
for both sexes are presented together. The
average birth weight was computed by multiply-
ing the average birth weight of the class by the
number in that class and dividing the total
weight of the series by the number of babies.
The average birth weight was found to be 8
lbs. 5 oz. (3.78 kg.). This is about a pound
heavier than the North American average for
white children.3 It is also exactly a pound
heavier than the average birth weight of 5598

Indians born across Canada in 1962.4 It should
be noted that the distribution of birth weights
shown in Table IV is roughly symmetrical so

TABLE IV..The Birth Weights of 768 Cree Indians
Born in the James Bay Area, 1959-1965

Average = 8 lb. 5 oz. (3.78 kg.).

that the high average birth weight was not
simply due to an inordinate number of very
heavy babies.

TABLE III..The Heights and Weights of Cree Indian School Children in the James Bay Area, 1965

*N = number of children. fS.D. = standard deviation.



*N = number of children. fS.D. = standard deviation.

Mohawk Indians of the
Tyendinaga Reserve
Measurements of height and weight were

taken of 119 school children aged 6 to 13 years
(Table V, Fig. 2). There were a few more girls
than boys. The boys were taller and heavier
than the girls except for the 11- to 12-year-olds.
On the average, at any age beyond 7 years, the
Mohawk children were taller and considerably
heavier than the Cree children.

Growth Patterns
Three quite different growth patterns are

evident from these data. In general, at a given
age, the Mohawk Indians were taller and heavier
than the Crees, whereas the Eskimo children
were shorter but not necessarily lighter. The
height/weight relationships of the different
groups are shown in Fig. 3. It can be seen that
the Eskimo boys had a consistently greater
weight for height than the Cree Indians at all
ages; the same pattern was present with the
girls except for the anomalous group of 9- to 11-
year-old Eskimos. The younger Mohawk boys
had similar height/weight relationships to the
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Fig. 3..Mean height/weight relationships of three
groups of school children.

younger Eskimos, but this was not maintained
throughout childhood. The younger Mohawk
girls were considerably heavier for their height
than either Cree or Eskimo girls, but this was
reversed in later childhood.
These differences in growth pattern could

be racial and genetic or they could be due to
environmental factors such as climate or socio¬
economic conditions. Great Whale River is a
settlement on the east coast of Hudson Bay
where Eskimos and Indians live side-by-side;
there are more Eskimos than Indians in the
settlement. The 22 Indian school children were

paired at random with Eskimo children of the
same age and sex and the means of the dif¬
ferences between the pairs of heights and
weights were examined by t-tests (Table VI). It
was found that the Indians were taller and
heavier than the Eskimos; these differences are

highly significant statistically.
Similar paired comparisons of boys' heights

were made between successive settlements from
north to south (Table VII, Fig. 2); no signi¬
ficant differences were found between the
heights of Eskimo boys in Sugluk, Povungnituk
or Great Whale River. Cree Indian boys in
Fort George were significantly taller than Es¬
kimo boys. There were no significant differences
between the heights of Cree Indian boys in
Fort George and those in Moosonee and Moose
Factory. The Mohawk boys at Tyendinaga in
southern Ontario were significantly taller than
the Cree Indians on James Bay and Hudson
Bay.

Secular Trends
Long-term, widespread, generation-to-genera-

tion changes in the growth and development of
a population are known as "secular" trends.5
Secular increases in the heights and weights of
school children have been well documented in
a variety of populations over the past 100
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TABLE VI..Paired Comparison Between the Heights and
School Children at Great Whale

Weights of Indian and Eskimo
River

Age
(years)

Height (cm.)
Eskimo Indian Difference Eskimo

Weight (kg.)
Indian Difference

Boys

Girls

17

13

years.67 Fig. 4 shows the mean heights and
weights of the three groups of native Canadian
school children related to the heights and
weights of white Canadian school children col¬
lected between 1892 and 1951.810 In a general
way, the Mohawk children correspond to the
white school children in 1951, the Cree Indians
to the white school children in 1939 and the
Eskimos fall between the white school children
in 1892 and 1923.

We have no previous data on either group of
Indians with which to compare our findings.
However, our data on the Eskimos correspond
closely with those of Heller, Scott and Hammes11
for Alaskan Eskimos collected between 1956 and
1959. Hrdlicka12 had studied the same group of
Alaskan Eskimos between 1928 and 1932. These
three sets of data are shown in Fig. 5; the
similarity of the measurements is striking. Fig.
6 shows the secular change in heights of 6-, 8-,

TABLE VII..Paired Comparisons of the Heights of Indian and Eskimo Boys in Successive Towns or
Settlements from North to South

Racial group Town or settlement

Eskimo.Sugluk
Eskimo.Povungnituk

Eskimo.Great Whale River

Cree Indian.Fort George
Cree Indian.Moosonee and Moose Factory
Mohawk Indian.Tyendinaga

Number of
pairs

Mean difference Approximate value of
(cm.) t P
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AGE IN YEARS

Fig. 4..Mean heights and weights of the Indian and
Eskimo school children related to those of white Cana¬
dian school children (continuous lines) measured between
1892 and 1951.

10-, 12- and 14-year-old white Canadian boys and
girls from 1892 to 1951. As with other popula¬
tions there has been an increase of about 1.5 cm.

per decade.6 Fig. 6 also shows similar data for
Eskimo school children from 1930 to 1965; no

consistent increases in heights were found.

Discussion
We would like to emphasize that all the

heights and weights, except those at Tyendinaga,
were collected from the records of routine
school examinations. No particular effort had
been made to standardize the way in which the
measurements were taken. All the measurements
collected have been included except for those of
a very few children who showed a wide diver-
gence from the average. We estimate that more

than 90% of the school children in the various
areas were included. Obviously these data
should be treated with caution.6'13 Nevertheless,
three remarkably different and consistent growth
patterns have been disclosed.
These differences, particularly those between

the Indian and the Eskimo, could be due pre¬
dominantly to racial and genetic factors. Eskimos
and Indians are obviously different racial groups.
The Eskimo adult is stockier than the Indian
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Fjn 5..Mean heights and weights of Eskimo school
children on Hudson Bay in 1965 compared with those in
southwestern Alaska in 1958U and in 1930.12

or white, i.e., he is shorter and heavier for his
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Fig. 6..Secular changes in the heights of white Cana¬
dian school children from 1892 to 1951 compared with
those of Eskimo children from 1930 to 1965.
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height.14 These characteristics were present in
the school children in our study, particularly in
the boys, and, in the words of Heller, Scott and
Hammes,11 Eskimo children may just grow "in
a manner consistent with their adult habitus".
These authors found that although there was no

difference between Alaskan Eskimo and white
babies at birth, the characteristic body propor¬
tions of the Eskimo appear in early infancy and
persist throughout childhood and adolescence.
The comparison between Indian and Eskimo
school children living side by side at Great
Whale River showed that the Indians were both
taller and heavier. No difference was found be¬
tween the Eskimo school children living at
Great Whale River and those at Sugluk, some 7
degrees farther north. The Eskimo children on

Hudson Bay were remarkably similar in height
and weight to those living in southwestern
Alaska.
The Cree Indian children also formed a homo¬

geneous group. There were no significant dif¬
ferences between Cree Indians at Fort George
and those in Moose Factory, 3 degrees farther
south, living in semi-urban rather than settlement
conditions. The Mohawks in the much more

temperate climate of Southern Ontario were

significantly taller and heavier. These differences
could be racial, since the Cree and Mohawk
Indians have different histories and have been
geographically separated for at least three cen-

turies.15 Nevertheless, there is a marked socio¬
economic difference between the two groups in
that the Mohawks are more prosperous. It is
possible that the factors responsible for the
secular increases in height and weight have af¬
fected the Mohawk children in the same way as

white Canadians but their effects on the Crees
have been delayed some 30 years and have not

yet reached the Eskimos.
The failure to find a secular increase in the

height of Eskimo school children over a period
of 30 years is remarkable. Heller and his col¬
leagues11 could find no evidence of a significant
increase in the heights of a small group of
Eskimo adults between 1897 and 1958. Clearly
the data are inadequate to demonstrate un-

equivocally that no secular change has occurred,
but if this finding is confirmed, the Eskimo is
unique in this respect. It is only recently that
white civilization has wrought major changes in
the life of the Eskimo, and the emergence of a

secular change in growth during the next few
decades may give some clue as to how these
changes are caused.

Roberts16 has found a negative correlation be¬
tween weight per unit of stature and average

annual temperature in 6- to 14-year-old boys.
He suggests that a lower weight for height is
better adapted to a hot climate. Presumably a

high weight for height would best suit a cold
climate, and this is in accord with our findings
in Eskimos. However, data on the Crees and
Mohawks are the reverse of what one would
expect from this hypothesis.
The average birth weights of the Cree In¬

dians are of interest and confirm the impression
of the local doctors and nurses that Indian babies
are large at birth.

c The heights and weights of 263 Es-
bummary kimo school children from the east

coast of Hudson Bay, 754 Cree Indian children from
the James Bay area and 119 Mohawk children in
Southern Ontario are presented. In general the
Mohawk children were taller and heavier than the
Crees, who were taller and heavier than the Eski¬
mos.

A study of height/weight relationships and paired
comparisons of Indian and Eskimo children living
in the same settlement provided some evidence that
the differences in height and weight between the
Eskimos and Cree Indians are predominantly racial
or genetic.
No evidence of a secular increase in the height

of Eskimo school children over the past 30 years
was found.
The average birth weight of 768 Cree Indians

born in the James Bay area was 8 lbs. 5 oz. (3.78
kg.)-

R , , L'article donne les statistiques de taille
tiesume et de poids de 253 enfants esquimaux

d'age scolaire de la cdte est de la baie dHudson, de
754 jeunes Indiens Cris de la region de la baie James
et de 119 enfants Mohawk du sud de FOntario.
Dans Tensemble, les enfants Mohawk sont plus
grands et plus lourds que les Cris, qui depassent
eux-memes les Esquimaux en taille et en poids.
Une 6tude du rapport taille-poids et des com-

paraisons jumelees entre enfants indiens et esqui¬
maux vivant dans la meme colonie semblent in-
diquer que les differences de taille et de poids
entre les Esquimaux et les Indiens Cris sont a pre-
dominance raciale ou genetique.
On n'a trouve aucun signe d'augmentation secu-

laire de la taille des enfants esquimaux d'age scolaire
au cours des 30 dernieres ann6es.
Le poids moyen a la naissance de 768 Indiens

Cris nes dans la region de la baie James s'etablit a

8 lb 5 on. (3.78 kg).
We wish to thank the staff of the Indian and North¬

ern Health Service in the James Bay Zone, particularly
the public health nurses, for their generous co-operation.
We would also like to tiiank Dr. John Read of the
Department of Preventive Medicine at Queen's Univer¬
sity for help with collection of data from Tyendinaga.
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Rheumatoid Arthritis and Ankylosing Spondylitis
in British Columbia Indians:

Their Prevalence and the Challenge of Management

ROBERT H. HILL, B.M., B.Ch.* and H. S. ROBINSON, M.D., C.M.,t
Vancouver, B.C.

URRENT information regarding the preva-
'...Alence of rheumatoid arthritis and Marie-
Strumpell spondylitis in the Indian population
of British Columbia indicates not only important
similarities but also intriguing differences from
reported prevalence rates of these diseases in
other populations of the world.

RHEUMATOID ARTHRiTIS

Most of the few reported epidemiological
population studies have been set up to de-
termine the point prevalence of arthritis in a
known population 15 years of age and over.
A defined population is usually interviewed and
examined. Predetermined radiographs, including
the hands, feet and often the neck, are taken
and serum rheumatoid factors are determined.
The study is usually carried out over a brief
period and the results indicate the amount of
arthritis in a population at that point in time.

This paper is part of a symposium organized by the
Indian and Eskimo child Health committee of the Cana-
dian Paediatric Society.
Medical Director, Children's Program, Canadian Arthritis
and Rheumatism Society (C.A.R.S.), 900 West 27th
Avenue, Vancouver, British Columbia.
Instructor, Department of Pediatrics and School of Re-
habilitation Medicine, University of British Columbia,
Vancouver.
tMedical Director, Canadian Arthritis and Rheumatism
Society, B.C. Division.
Clinical Instructor, Department of Medicine and School
of Rehabilitation Medicine, University of British
Columbia.
Reprint requests to: Dr. Robert H. Hill, Medical Con-
sultant, Canadian Arthritis and Rheumatism Society,
Medical Centre. 900 West 27th Avenue, Vancouver 9,
British Columbia.

The single published study on the prevalence
in Canadian Indians is a point prevalence study
of this type.' The sample consisted of 492 Haida
Indians aged 15 and over who were on the
Reserve Band list and permanent residents of
two major reservations in the Queen Charlotte
Islands. Four hundred and thirty-six adults were
studied, representing a completion rate of 88.6%.
Four cases of definite rheumatoid arthritis satis-
fying the criteria of the American Rheumatism
Association (A.R.A. ) 2 were found and five cases
were designated as probable. For individuals
over 35 years with definite disease a point pre-
valence of 1.4% was established which is identi-
cal with that found in Wensleydale, England,
and similar to that reported in other parts of
Britain, Germany, Jamaica and the United States
of America.3 The United States studies include
Blackfeet Indians in Montana and Pima Indians
in Arizona. We are not aware of any studies of
the point prevalence of rheumatoid arthritis in
children, but the incidence is much lower than
in adults. Estimates have been made on the
basis of numbers referred to particular hospitals
or clinics in relation to the total populations they
serve. Laaksonen4 reports an annual incidence
between 1956 and 1961 of 3.8 new cases per
100,000 of the total population under 15 referred
to the Rheumatism Foundation Hospital in
Turku, Finland. Our experience with arthritis in
Indian children in British Columbia is of interest
in this regard.


