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A B S T R A C T

The aim of this study is to show the correlation between the physique of Africans from Kenya, Tanzania, Sudan and

the conditions of their biosocial environment. All the young men examined were from Kenya (N=423), Tanzania (N=

153) and Sudan (N=154) aged 18 to 30. Based on the taken measurements (height, weight, sitting height, physiognomic

leg length and chest, waist, hip, left thigh and left arm circumferences) the following indices were calculated: Body Mass

Index (BMI), Rohrer’s index and skelic index. The birth date, the number of children per ménage (in family), and the

birth sequence of the examined subject were inquired. The measurement results were elaborated (worked out) statistically

in accordance with commonly accepted standards. All the information contained in the collected material within the

analysed countries was compared. On the basis of the measured traits and calculated indices it was found that the mor-

phological constitution of the men from Sudan differed. Typical for this group are the largest stature length and the low-

est weight and waist measurements. Kenyans are similar to Tanzanians, although the latter have higher weight, hip and

thigh measurements and lower chest circumference. The characteristics of the examined Africans’ morphological struc-

ture were analysed in comparison with the data available in literature and relating to the number of children in family,

population density, illiteracy and the growth of income and of the HIV/AIDS problem.
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Introduction

The interest in Africa has been invariable for many
generations. The exoticism of the Black Continent has
attracted travelers, explorers and people craving for
wealth. At the Berlin Congress in 1815, the European
countries divided the African continent into different
zones of influence. Those decisions from before nearly
two centuries have determined the present political situ-
ation of Africa and have strongly affected its develop-
ment and social, economic, ethnic and cultural condi-
tions. Since the state borders and the influence zones
were determined arbitrarily, original bio-cultural regions
gradually blurred. Ronald Oliver1, a historian, wrote in
his study 'The African Experience' that the division of Af-
rica by European colonizers was actually a brutal unifi-
cation. The number of countries was reduced from ten
thousand to fifty. Many of them are artificial units now,
just geographical ideas designed on the maps. The origin
of modern states is not the same as tribal origin, the
bonds of which are stronger than the state borders2.
However, the latter element affects biosocial develop-
mental characteristics of inhabitants of each country.

In my anthropological research conducted in Kenya,
Tanzania and Sudan I have presented the current state
of the physique of those countries' inhabitants. The so-
matic constitution of the measured representatives is
connected with the economic status of an average citizen
of the analysed country. The young men that were mea-
sured belong to a generation born in an independent
country. Disintegration of the colonial system was inevi-
table and most African countries acquired their inde-
pendence in the nineteen sixties, after the Second World
War. However, the stigma of the colonial era and the
events of the last decades have left their traces in the
morphological characteristics of those countries' inhabit-
ants.

Material and Methods

This paper is based on my research material collected
in 1999 and 2000. Tests were carried out at educational
institutions in Kenya (N=423), Tanzania (N=153) and
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Sudan (N=154). In accordance with the anthropometric
technique described by Martin3, the following measure-
ments were taken: body height (B-v), body weight, sit-
ting height (BS-v), chest circumference (armpit circum-
ference through axa and axp)4, waist circumference, hip
circumference (measured through glutheale 64; (1)3),
maximum left thigh circumference (muscle circumfer-
ence with the loaded leg) and upper arm circumference
relaxed (left). On the grounds of the measurements, the
physiognomic leg length was calculated (=body height-

sitting height), BMI, Rohrer's index = body weight (g) /

body height3 (cm) x 100 and the skelic index = physio-

gnomic leg length (cm) / sitting height (cm) x 100. This se-
lection of traits to be measured was determined by mea-
suring conditions. The measuring procedure could not be
embarrassing and could not violate the specific African
sense of intimacy. It was also important for me to be able
to explain to the local people the reasons for my research
and to satisfy their curiosity.

As a result of the conducted inquiries, such data as
the birth date, the number of children in family and the
position of the examined subjects in the birth sequence
in their families were collected. I have chosen the word
‘family’ to describe the home environment of the tested
men. This is connected with the occurrence of polygamy
and using the levirate marriage or sororate marriage in
case of the death of one of the parents5. In the tested
men's households there is a father and one or several
wives and their children. In a family functioning this
way, the progeny has equal rights, with the family hierar-
chy being established according to age6. All the tested
young men were aged 18 to 30.

The results of measurements taken in the analysed
countries were processed statistically in accordance with
the accepted principles. To compare differences between
particular traits and indices with different variability,
from an international perspective, I also used Standard
Deviation Score

SDS = (Xx–Xy) : SDy,

where: Xx – is an arithmetic average for a given trait in
the country analysed, Xy – is an arithmetic average for a
given trait for all the people analysed (N=730), SDy – is
an average standard deviation of a trait for all the people
analysed (N=730).

It allowed me to avoid using different units of mea-
sure (kg, cm, etc.) and to compare all traits as a uniform
set.

Results and Discussion

The students of the schools where the tests were car-
ried out came mostly from numerous families, of medium
economic position typical for a given country (Table 1).

Some of them helped actively in bringing up their
younger siblings when they were young children or teen-
agers themselves. Such a situation is common among Af-
rican families6. Many of the tested men described their
childhood as hard because they were forced to work hard
to earn a living or had to live on streets. It is often a rea-
son of delay in their vocational training. The childhood
and adolescence of the tested men happened in the days
of difficult economical and political conditions typical for
both the region and the Africa itself. A high birth rate is
an essential issue for the region described (Table 2). De-
spite high death rate, which was the result of various fac-
tors, the rate of population growth in native societies was
so high that demographers called it a »demographic ex-
plosion«.

The schools, where the tests were carried out, had
verified candidates taking into account the large number
of children in family (Table 1). In all the three countries
the average number of children per woman tends to de-
crease. The tested men were born when that average was
over 6.5 for each of the three countries. For a compari-
son, the average number of children per woman in Po-
land, Germany and the USA in the same period of time
was much less, as seen in Table 3.

The body height and weight are considered to be
ecosensitive and undergo variations, depending also on
the family structure8–9. The findings show differences in
this respect, which not only depend on natural environ-
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TABLE 1
THE AVERAGE NUMBER OF CHILDREN PER FAMILY AND THE
BIRTH SEQUENCE OF THE EXAMINED MEN IN RESPECTIVE

COUNTRIES

Country
Average number of
children in family

Average birth
sequence in family

Kenya 5.7 3.3

Tanzania 5.5 3.2

Sudan 5.3 2.8

Altogether 5.6 3.1

Source: own material

TABLE 2
POPULATION FOR THREE ANALYSED COUNTRIES (THOUSANDS)7

Country
Years

1950 1960 1970 1980 1990 2000 2005

Kenya 6,077 8,115 11,273 16,282 23,430 30,689 34,256

Tanzania 7,650 10,013 13,594 18,858 26,231 34,763 38,329

Sudan 9,190 11,513 14,699 19,970 26,066 32,902 36,233



ment, but also on the socio-economic situation of a given
region or country10. Attention is also paid to the family
model in a given environment and culture11 and to impli-
cations resulting from it. Depending on the family model
shaped, family economic status relies on »singular effort
of individual« or the whole family is a »production unit«.
Wolañski8 points out in his study that in certain environ-
ments traditionally large families (e.g. Japanese and Ko-
rean) create better conditions of development for their
progeny than the so called modernized families, even as
the income and education level in these traditional fami-
lies is lower. Differences are determined by civilization
distinct features (ethnic traditions and cultural cus-
toms), including the organization and the role of family
in society12. In Africa, the next family member is not only
a burden for a poor income, but also an additional work
force in a family.

In the analysed material there is no correlation be-
tween the body height and weight of the tested Africans
and the number of children in their families or the birth
sequence. The obtained coefficients of correlation be-
tween the number of children in a family and the body
height and weight are statistically insignificant. For p=
0.05 and p=0.01 the values were very similar. A similar
lack of correlation was found for the birth sequence in a
family and the body height and weight (Table 4).

This suggests that the African environment has its
own regularities, which are different from the European
and the American ones.

Morphological characteristics of the inhabitants of
the three countries were compared and the comparison
of the analysed traits is presented in Figure 1.

The Kenyans have the smallest body height, the
smallest leg length, the lowest skelic index and the larg-
est chest circumference. The Tanzanians have the larg-
est body weight and the largest hip, thigh and arm cir-
cumferences. Their Rohrer's index and the BMI are also
the largest, which proves that they are less slender and
the best nourished in comparison with the tested men

from Kenya and Sudan. The men from Sudan have the
smallest body weight and the smallest circumferences
measured. However, they have the largest body height,
the longest torsos and the longest limbs, and conse-
quently by the largest skelic index. Their Rohrer's index
and the BMI are the lowest, which means that they are
the most slender. The value of the skelic index is of im-
portance for the size of BMI. The analysis of coefficient of
correlation of the BMI in comparison with the skelic in-
dex for the whole population (N=730) points at negative
correlation of a medium intensity and amounts to r=
–0.428 (p<0.01). The analysis made with division into
groups from respective countries leaves them within the
same negative zone of medium intensity, with the lowest
correlation of BMI in respect to the skelic index showed
by the Kenyan group r=–0.321 (p<0.01), and the largest
by the Sudanese one r=–0.437 (p<0.01). The intermedi-
ate groups is represented by the analysed men from Tan-
zania, for whom the coefficient of correlation of the BMI
in respect to the skelic index is r=–0.339 (p=<0.01). The
tested Sudanese are also the rarest among the over-
weight people (only 1.9% of all examined subjects). The
largest group of overweight people comes from Tanzania
(29.4%). The people of slender (leptosomatic) body con-
stitution live most often in Sudan (51.9%). The stocky
(pyknic) type is the most frequent among people from
Tanzania (24.8%) and the most seldom among the Suda-
nese (2.6%). As it results from the comparison of the
morphological characteristics of the tested groups, the
most different body constitution is that of the Sudanese.
Their length measurements are much larger and their
circumferences of the measured body parts are the small-
est. The people from Kenya have the smallest length
measurements, medium circumferences of the measured
parts of the body, except for the chest – its circumference
is the largest. The examined young people from Tanzania
are similar to the men from Kenya, although the Tanza-
nians are statistically heavier, have a significantly
smaller chest circumference and larger hip and thigh cir-
cumferences.
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TABLE 3
TOTAL FERTILITY RATE (CHILDREN PER WOMEN). CONSTANT FERTILITY VARIANT7

Period
Country

Kenya Tanzania Sudan Poland Germany USA

1970–1975 8.00 6.75 6.67 2.25 1.64 2.02

1975–1980 7.60 6.73 6.29 2.26 1.52 1.79

TABLE 4
COEFFICIENTS OF CORRELATION BETWEEN THE NUMBER OF CHILDREN AND THE BIRTH SEQUENCE IN THE FAMILY AND

THE BODY HEIGHT AND WEIGHT IN THE STUDIED AFRICANS

Traits
Number of children in

the family (p=0.05)
Birth sequence in the

family (p=0.05)
Number of children in

the family (p=0.01)
Birth sequence in

the family (p=0.01)

Body weight 0.099 0.012 0.098 0.011

Body height 0.016 –0.065 0.016 –0.065



The physique versus social and economic situation

The conclusion based on the available statistical data
would prove that the richest country in the discussed re-
gion is Sudan. However, the living standards of inhabit-
ants of those countries do not reflect the data and indices
as seen in Table 5. Because of the social structure, na-
tional goods are divided utterly disproportionately thus
reflecting deep African contrasts6. Despite environmen-
tal differences in the three countries discussed, the em-
ployment rate in agriculture is similar (about 80% of the
total number of the working people). The major part of
inhabitants of Kenya, Tanzania and Sudan earn their liv-
ing in agriculture and live in the country. Economies of
those countries depend to a large extent on the situation
in the agricultural sector. That situation is illustrated by
proportional shares in Gross Domestic Products (GDP)
income, 2003 (agriculture, industry, services). In Kenya:
agriculture – 24%, industry – 13%, services – 63%. In
Tanzania: agriculture – 48.1%, industry – 15.4%, services
– 36.5%. In Sudan: agriculture – 43%, industry – 17%,
services – 40%13,14.

The armed conflicts in Sudan have been affecting the
whole country for nearly 30 years. Expenditures con-
nected with them are very high compared with the eco-
nomic situation of the country and take up a significant
part of the country's income. Many people have been
forced to immigrate to the adjoining countries as a result
of military operations. As it results from United Nations
High Commission for Refugees (UNHCR) data for the
year 2002, there are over 50815 thousand refugees from
Sudan. The long-standing military operations have been

the cause of social and economic destabilization, a poor
education system and illiteracy of inhabitants of this big-
gest country in Africa. Kenya and Tanzania have signifi-
cantly reduced their expenditures on armaments re-
cently. In Kenya there have been a dozen or so local
conflicts caused by ethnic problems. However, not only
the need for domination of one of the tribes but also the
will to acquire more fertile agricultural areas have been
motivated those conflicts. As a result, the population has
migrated and the tourist industry, which has been the
source of substantial income, has been reduced. The so-
cial situation in Tanzania is the most stable in compari-
son with the two other analysed countries of East Africa.
There were no major internal ethnic conflicts since the
independence had been regained. The only conflicts have
been connected with the claims of Muslims concerning
the political dependence of Zanzibar on the central gov-
ernment. Social disturbances in the adjoining countries
(Uganda, Burundi, Rwanda) have not had an imposing
effect on the internal situation in Tanzania. The aid of-
fered by international organizations has been very im-
portant. In the nineties of the last century Tanzania re-
duced its expenditures for armaments 26 times as a
result of advantageous political changes. The relatively
peaceful social situation has an advantageous influence
on the economic development, thus leading to a slow but
constant improvement of living conditions in Tanzania.

The discussed factors and other causes influence the
level of the biosocial development of the young genera-
tion. The differences between particular morphological
characteristics of the representatives of different coun-
tries are presented in Figure 1. The physique of young
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Fig. 1. International comparison of the analysed traits and calculated indices.



men from Kenya and Tanzania is similar, although the

men from Tanzania are heavier and the circumferences

of the measured body parts are larger. The better nutri-

tion of the men in Tanzania may be a result of better use

of natural environment conditions and the long-standing

social peace. The physique of the inhabitants of Kenya,

Tanzania and Sudan differs not only in morphological

characteristics16. Each country is a mosaic of many ab-

original tribes with specific languages, customs and clo-

thes, forms of body decoration and scarification, etc5. In

this paper the problem of differentiation of the somatic

constitution in various tribes is not discussed. It is fo-

cused on the relationship between the physique and the

social and economic situation of the countries, where the

examined men live. Thus, it may not be correct to use the

BMI to evaluate the nutrition state of the inhabitants of

the East African countries. The slender build of the Su-

danese is determined genetically17. Their leptosomatic

build is the result of adaptation to excessive heat disposal

from the body.

Conclusion

The results of my study have been compared with the
works of other authors18–22. As it results from my re-
search, the examined inhabitants of East Africa are taller
and heavier than those who were measured in the sixties
of the 20th century. It may be a result of a secular trend.
Jan Czekanowski23 found that the body height of Afri-
cans is strongly related to the contrasting living condi-
tions of the examined populations, which proves that this
trait is highly ecosensitive.

On the grounds of the comparison of my findings and
the data presented in the literature it is possible to state
that nearly all individual characteristics exceed the ear-
lier data, which means that the studied individuals are
taller, have greater body weight and larger circumfer-
ences. However, there is not enough comparative data
concerning Africa to enable recording of the rate of
changes in the body dimensions. Although the study re-
sults used in the comparison do not present the complete
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TABLE 6
NUMERICAL CHARACTERISTIC OF THE ANALYSED TRAITS OF THE MEN

Traits
Kenya (N=423) Tanzania (N=153) Sudan (N=154) Altogether (N=730)

X SD X SD X SD X SD

Body height (B-v) 170.93 6.90 171.75 8.64 178.05 7.49 172.60 7.94

Body weight 60.30 6.55 62.82 8.52 58.97 6.47 60.55 7.11

Sitting height 84.42 3.67 84.40 3.61 85.53 3.67 84.65 3.68

Physiognomic length of legs 86.50 5.20 87.35 6.66 92.57 5.45 87.96 6.08

Chest circumference 87.26 4.72 84.74 5.46 83.28 4.03 85.95 5.05

Waist circumference 76.69 4.66 76.88 5.91 75.56 5.94 76.49 5.24

Hip circumference 90.11 4.49 92.42 6.09 86.38 5.28 89.75 5.56

Thigh circumference 50.86 3.35 53.50 3.68 48.28 3.95 50.87 3.93

Upper arm circumference 27.01 2.05 27.31 2.38 25.10 1.94 26.61 2.29

Body mass index 20.62 1.78 21.27 2.14 18.61 1.85 20.34 2.09

Rohrer’s index 1.21 0.006 1.24 0.14 1.05 0.12 1.18 0.14

Skelic index 102.61 7.01 103.57 7.75 108.34 6.65 104.02 7.44

TABLE 5
SELECTED DATA ILLUSTRATING DIFFERENCES IN GIVEN COUNTRIES7

Country
GDP

per capita $
(2001)

Military
expenditure (as %

of GDP, 2001)

Adult literacy rate %,
age 15 and above,

(2001)

People living with
HIV/AIDS (adults,
% age 15–49, 2001)

Public expenditure on
education (as % of
GDP, 1998–2000)

Kenya 980 1.8 83.3 15.01 6.4

Tanzania 520 1.3 76.0 7.83 2.1

Sudan 1,970 3.0 58.8 2.60 no data

Similar data concerning three other countries are presented below for comparison of the existing disproportions.

Poland 9,450 1.9 99.7 0.10 5.0

Germany 25,350 1.5 99.9 0.10 4.6

USA 34,320 3.1 99.9 0.61 4.8

GDP – Gross Domestic Product



state in the past, it seems possible that the improvement
in the economic situation of inhabitants of the analysed
region in the last four decades has caused the advanta-
geous secular trend. Continuous cultural and economic

transformations cause irrevocable changes in those origi-
nal communities. At present, ethnic differences are being
blurred and the passage of time makes studying the life
of aboriginal peoples impossible.

E. Rȩbacz: Young Males in East Africa – Morphological Structure, Coll. Antropol. 30 (2006) 2: 259–264

264

R E F E R E N C E S

1. OLIVER, R.: The African Experience. (Weidenfeld and Nicolson,
London, 1991). — 2. @UKOWSKI, A.: Z problemów spoleczno-politycz-
nych wspólczesnej Afryki subsacharyjskiej. In Polish. (Instytut Nauk Po-
litycznych Uniwersytetu Warmiñsko-Mazurskiego w Olsztynie, Olsztyn,
2004). — 3. MARTIN, R., K. SALLER: Lehrbuch der Anthropologie in
Systematischer Darstellung. In German. (Gustav Fischer Verlag Stutt-
gart, Stuttgart, 1958). — 4. KHERUMIAN, R.: Répertoire des points cra-
niométriques et anthropométriques. In French. (Revue de Morpho-Phy-
siologie Humaine, Paris, 1949). — 5. CONRAD, J.: The many worlds of
man. (Mcmillan, London, 1967). — 6. KOMOROWSKI, Z.: Kultury Czar-
nej Afryki. In Polish. (Ossolineum, Wroclaw-Warszawa-Kraków, 1994). —
7. Population Division of the Department of Economic and Social Affairs
of the United Nations Secretariat, World Population Prospects: The 2004
Revision and World Urbanization Prospects: The 2003 Revision, accessed
27.04.2006. Available from URL: http://esa.un.org/unup/. — 8. WOLAÑ-
SKI, N., J. Hum. Ecol. Special Issue No. 4 (1996) 185. — 9. TOMONARI,
K., S. TSUSHIMA, H. SEIWA, S. HARADA, N. WOLAÑSKI, T. DICKIN-
SON, V. LIOCHEVA, Journal of Educational Medicine, 38 (1992) 209. —
10. WOLAÑSKI, N., K. TOMONARI, L. JANUSZKO, V. LIOCHEVA, S.
CHUNG, S. TSUSHIMA, Coll. Antropol., 12 (1988) 87. — 11. LEO-

NETTI, D. L.: Fertility in transition: An analysis of the reproductive ex-
periences of an urban Japanese American population. Ph.D. Thesis: (Uni-
versity of Washington, Washington, 1976). — 12. WOLAÑSKI, N., H. ZA-
REMBA, Coll. Antropol., 20 (1996) 37. — 13. The World Factbook 2003.
(Central Intelligence Agency, Office of Public Affairs, Washington, 2003),
accessed 10.12.2003. Available from URL: http://www.cia.gov/cia/publica-
tions/factbook/index.html. — 14. Annual Report World Health Organiza-
tion. (WHO, Geneva, 2005), accessed 27.04.2006. Available from URL:
http://www.who.int/countries/en/. — 15. Statistical Yearbook 2002: Trends
in Displacement, Protection and Solutions. (UNHCR, Geneva, 2004). —
16. SELIGMAN, C. G: Races of Africa. (Oxford University Press, Lon-
don-New York, 1966). — 17. OLSON, S: Mapping human history: Dis-
covering the past through our genes. (Houghton Mifflin, Boston, 2002).
— 18. REUER, E., E. M. WINKLER: Anthropol. Anz., 38 (1980) 185. —
19. HIERNAUX, J: Hum. Biol., 36 (1964) 3. — 20. BIALEK, C.: Przeglad
Antropologiczny. 29 (1963) 148. — 21. BOROÑ, S: Materialy i Prace
Antropologi- czne, 102 (1982) 72. — 22. REUER, E., E. M. WINKLER, J.
Hum. Evol., 10 (1981) 653. — 23. CZEKANOWSKI, J., S. KLIMEK, J.
MYDLARSKI, T. SULIMIRSKI, S. @EJMO-@EJMIS: Czlowiek jego rasy i
`ycie T.1. In Polish. (Trzaska, Evert i Michalski, Warszawa, 1938).

E. Rȩbacz
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TJELESNE ODLIKE MLADI]A U ISTO^NOJ AFRICI S BIOSOCIJALNE TO^KE GLEDI[TA

S A @ E T A K

Cilj je ovog istra`ivanja prikazati korelaciju izme|u tjelesnih odlika Afrikanaca iz Kenije, Tanzanije i Sudana, kao i
uvjeta njihovog bio-socijalnog okoli{a. Svi ispitani mladi}i bili su iz Kenije (N=423), Tanzanije (N=153) i Sudana (N=
154) starosti od 18 do 30 godina. Na temelju uzetih mjera (visina, te`ina, visina u sjede}em polo`aju, duljina nogu te
obujam prsa, struka, bokova, lijevog bedra i lijeve ruke) izra~unati su sljede}i indeksi: indeks tjelesne mase (BMI),
Rohrerov indeks i omjer du`ine nogu i trupa. Subjekti istra`ivanja ispitani su o datumu ro|enja, broju djece u obitelj i
redoslijedu ro|enja u obitelji. Rezultati mjerenja bili su obra|eni statisti~ki u skladu s op}eprihva}enim standardima.
Uspore|eni su svi podaci sadr`ani u prikupljenom materijalu iz istra`ivanih zemalja. Na temelju izmjerenih svojstava
te izra~unatih indeksa, utvr|eno je da se morfolo{ka konstitucija mu{karaca iz Sudana razlikuje. Tipi~ne za ovu sku-
pinu jesu najve}a visina te najmanja te`ina i obujam struka. Kenijci su sli~ni Tanzanijcima, iako ovi posljednji imaju
ve}u tjelesnu te`inu, ve}i obujam bokova i bedara te manji obujam prsa. Karakteristike morfolo{kih obilje`ja ispitanih
Afrikanaca uspore|ene su i s podacima dostupnima u literaturi, kao i u odnosu na broj djece u obitelji, gusto}u popu-
lacije, nepismenost, porast prihoda te probleme vezane uz HIV/AIDS.


