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ABSTRACT

Rusyad Adl Suriyanta - Muman saxus’ dirmorpléga: (rom aa evolirbonary perspeciive o pracifical overvisw

This papar goal is to disouss human sexual dimgrphism in evolutionary perspective and practical ovarview.
Ewvolution ot human gaxyal dimorphism has wide implicetion in human biclogical study and many applicationsg
to medical field. Human sexual dimorphiam has experienced changes and adaptations along ita proceeding
to current time and space. Thesd changes gre natural consaquances. Understanding this problem az process
and preducts of gvoltion, wea cen enter thiz problem into madlicine ard be & backgroond. Understanding as
& background, as human natural history, we will understand why human gan be 89 new snd why he! ahe
will change, Incloding sexual dimorphism peoblam, The undecstanding of beckground is needed to avoid
graation of human with namow viston, highly gpecialized, excessive fanetice for self competency, aasily
agionished, panic and immadiately tricked in reai |ita which is complex end continuously changing. Human
anstomy knowledge, a3 one basic medical eepect, sexually presents understanding that thare are changing
and developing characterigtica smong men {males] and women (femelas] over time. The madical intentions
are aspects of sexuel dimorphism directly applied and related closaly 1o madicine. Tha papar baging with
asxuval dimaorphism discusslon, and continosd by evolutionary parapactiva discussion, and followed up by
practical discourse. Thia continuity |= an affort to illustrate that Homo sapiens spacies, like g, is slweys
dyramic and changlng, like naturs which iz navar static nweithar stable.

Nery worrke: human saxual dimorpbiomrm, svalution, medical sppication

ABSTRAK

Rusyed Adi Surfyanto - Bimorfisme sekroal pads manosia: Dard pandangan svolus? ks wocana prakifs

Makalsh ini bartujuan untuk mendlskusikan dirnorfisme sekzusl manusia dalam perspaktif evolusionsr dan wacana
praktizrya. Evohei dimorfams sakaoal mancsla mampunysd implikazi luas dalam stodl Blalogl mancsia dan aplikasiovgs
dalem bidang kegdoktersn. Dimorfiame sekaval mangeia talah mengalami parobahan dan adaptasi sepanjang
perjplanannya sampei waktu den rueng sekerang. Perubahan-pembehen inm merupaken konsekuenai slamieh. Dengen
memahami messish i sebepal proses dan produk avoluss, meka kita depat mamasukkan maaelah ini delem kedokteran
dan aabagai [atar balakangnya. Sabagailatar pelakang, separti halnya sejarah alem manusia, kita akan memahami
MANDANA Manus|a dapat zeparti inl keadaarnnya sekarang dan mangapa ia akan barubah puls, termasuk di delamnya
mazalah dirmorfisme saaksuainya. Pamahaman akan latar balakang ini diperiukan supaya kita terhindar dan mancipta
manusie yang barpandangan sempit, sangat tarsposialisash, fanatlk yang barlablhan akan kemampuoan dird, mudah
tarkejut, panik dan mudeh terkecch dalam kanyataan hidup yvang komglaks dan yang selalo berobah terus-msnsrus.
Pengetahuan anatomi menusia, sebegai salah satu dagar bidang kedoktoran, secars ssksusl manghadirkan pemaharman
hahwa ada karekieristik-karakteristik yeng berubah dan berkembang di antara laki-inki dan parempuoan den maga ke
rmasa_ Dalam kadoktaran ini yang dimaksudkan sdalah espek-aspek dimartisme seksual yeng diterepkan lengaung
delam ateu berhubungan arat dangan kedaktarar. Makalah ini diswal dengan pembahasan tentang dimerfisme
sakpual, dan dilenjutkan dengan pembahzssn paspekif seoluglonarmya, sarta ditindakianjuti dengan wacana prakisnya.
Kesinambungan ini merupekan upaya untuk menggoambarkan bahws spoxios Homo saplans separt] kita selalu dinamis
dan barubeh, separti halnya elam yeng tidak pernah stetis dan tetap.
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INTRODUCTION

Sexuality almost exists universally in the world
now because the organisms, which are sexually
reproduce, have gradually ingisted to organisms
which asexually reproduced.’ Sexuslity plays major
role in the complex evolution.*? For the same
fumction, sexuality has 3 high variability. The more
beneficial to sexual reproduction compared to
asexual reproduction is the variability that is not only
triggered by any mutation, butalso by recombination.
The reproduction likely has a huge genetic variation,
so that it is likely able to adapt to more huge
environment changes. Here we can observe ong
mote thing in the evolution of sexuality, that is, the
extension of diploid period to the higher organisms.
In the lower organisms, meiosis occured after
fertilization, hence most of their lives are haploid;
on the othier hand, in the higher organisms, melosis
occures before fertilization, as a result most of their
lives are diploid. It is said that most of diploid
organism’s lives is a body, and the rest is sex cell.

Ome thing that has been observed by earlier
humen is sexual dimorphism that is morphologic,
physiologic and psychological differentiation in both
sexes, which is mostly caused by reproduction
function*. In the beginning, the job differentiation
between man and woman was the reproduction
function. In the hunter society, men were the main
in food collection and distribution to his commumnities,
the women in the base camp cared for the children,
gathered around their neighboring, and prepared the
food.* The further development was then
accentuated by and represented in custom, clothes,
language and ather cultural aspects.

The paper aims to discuss about human’s sexual
dimorphismn inthe eva utionaryperspective and practical
overview. The paper begins with discussion about
hurnan sexual dimorphism, and it is continued with
about the evolutionary perspective, as well as followed
up by the practical overview. The continuity is an effort
to describe that Home sapiens, just like us, are always
be dynarmic, the same thing with nature that is never
be static.

SEXUAL DIMORPHISM

A gene or a set of gene in the chromosome of
sex Y determines sex in human. The sexual
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differentiation always has genetic base. There are
lots of proves indicating that it i3 not anly one or
mere genes which are responsible for sexual
expression of living thing, while there are lots of
couples of genes. The expression is controlied by
genes equally interacting. The genes® expression is
dependent on many factors influencing mternal and
external environment. The sexual deterrnination
shows various patterns. The patierns are evolution’s
praduct, It is underlined that the issue of sexual
differentiation is different from fertility one, even it
is assumed that they are not interrelating; however,
there are signs that the higher the structural strata
of living things, the more they are interrelating. The
sexual issue is related to feminism and masculine
valences, whereas fertility 15 related to capability to
impregnate and be impregnated.

Sexual dimorphism studies about differentiation
of expression degree that can be observed between
man and woman. However, the differentiation
covers characteristics, which are indirectly
associated with reproduction.® Most of evolutionary
biologists and anthropologists are indeed interested
in the genesis of sexual differentiation.” The
differentiation of Hormo sapiens ¥ sexval dimorphism
is indicated with size, form, and behavior.®?
Generally, the fact is found in adult; however it has
not found in baby, child and adolescent, because it
is influenced by hormonal events in puberty
periods.'® The sizes of linear body and weight shows
is similar shown in born male and female, and then
the dimorphism turns as function of age changes;
when a female reaches a level of puberty, the male
has significantly grown''. Generaliy, the male’s body
proportion is bigger and heavier than female,
including his extremity and skeleton B11121014t8
Chronot ogically, the difference hetween mal e's and
fermale’s skull reduce as they grow older, when
female’s skull characteristics tends to imitate
male’s.”®

Frayer &Wolpoff® stated two models of
approaches to issue of human sexual dimorphism,
i.e. proximate and ultimate. The first model]
describes sexnal dimorplasm ag the answer to
nutrition pressure and repair of environment in the
adolescent growth. The second model describes
sexual dimorphism as a genetic adaptation towards
various ecelogical, social, sconemic factors or
traditional werk division sexually as primary
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mechanism. Both medels often hold key role
towards unclear conclusion, because ithasnot been
sufficiently evzluated; and on the other side, the
medels have not been capable to succeed describing
the pattern of human sexual dimorphism. Size of
body is indeed affecting its manifestation in several
species; however itis not a relation that can be used
universally. The martizge systemn and work division
sexually can contribute degree of the manifestation
of differences between male and female although
the application is limited. The fact is meaningful
that other factors are considered because sexual
dimorphism can be affected by different and
complex factors. Shine tried to explain the issue by
describing the ecological background.'? Jones,
Helden & Mace emphasized through cultural proves
anrd eross cultural analysis. "™ However, the models
admit a reduction of sexual dimorphism in homimd
descent.

EVOLUTION OF SEXUAL
DIMORPHISM

Sexual dimorphism 15 easier to observe in the
living human population compared to
paleoanthropological-archaeological poputation, that
15 generaily i3 inhibited by the inexistent soft tissue.
Several characteristics of skeleton actually shaw a
unique to each of sexes, but the rests can indicate
clearly, i.e. pelvis and skuil. The overview has beett
studied in details and straightly in the system of
skeleton and teeth, because it 15 important for
determination of sexes from the remains of
paleoanthropological-archaeoclogical skeleten and
teeth 02122

The earlter populations show more really degree
of sexual dimorphism. The strang evidences show
a reduction ity hominid descent, as well as related to
their  skeletons, skulls and teeth
dimensions 3224252627 Seaya] dimorphism in the
bady size of hominid had changed in three million
years, from full 100%, as it is seen in the babgon
and gorilla goes to 20% until 40% in the graups of
modemn human.

Some researchers belief that the reduction of
degree of sexual dimorphism is more determined
by human evolution, i.e. by the growing brain
volume and reduced posterior teeth size, besides
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cultural factors combined with sources of biologic
selection worked in previous fossils of human
ancestﬂr‘E.!,lﬂ.ZD.IIJE,IE.IB.ZT.Iﬂ HOI‘I‘[II‘l]d P]iﬂcﬂnf—"
Pleistocene shows bigger degree of sexual
dimorphism for skull dimensions, skeleton
dimensions and teeth than groups of their
descents BM

The groups of European Upper Paleolithic has
clearer degree of sexual dimorphism than their
descents of Mesolithic and Neolithic.® They show
average degree for the size of neurocramium from
Upper Paleolithic by 4.6%; while Mesolithic 4.2%
and Neolithic 2.9%. For their size of viscerocranium
are respectively 8.1%, 5.9% and 5.2%, and their
size of mandible are respectively 6.7%, 6.0% and
5.4%. The reduction is caused by gracilization male
between Upper Paleolithic and Mesolithic
populations associated with changes in technologic
pattern associated with hunting and types of hunted
animals. The same thing happened between
Meselithic to Neolithic populations, and from
Neqlithic to inedern European populations that
showed ¢loser link with changes happened among
the females. The reduction of degree of sexual
dimorphism in the dimension of hominid teeth size
of hominid is affected by adaptation in period of
Middle Pleisiocene. The development of techniques
in processing food in Upper Pleistocene plaved
important role in the event where from the
techniques and types of big animals to smaller
animals, and the increased the plants consumption.

Evolution in zexual dimorphism showed that
difference in particular characteristics of hominid
morphology between male and female reduced to
now including the epigenetic characteristics. The
result of research about sexual dimorphism in the
epigenetic characteristics of hurman skull showed a
little consistency®™;, even though Hauser & De
Stefano® proved that several characteristics were
more realistic 1o the group of males, where it is
associated with early manifestation whose genetic
background, i.e. the earlier emerge and then
expetienced progressive growth unti! adult age, and
then constantly carad. The research of the issue is
algo done on Mongoloid's and Australomelanesoid's
skull populations from the Age of Maesolithic-
Neohithic in Bali Island and Flores Island and
around.* M The study of morphologic



characteristics of intra population of Homo sapiens
should show zex, because genetically male and
femzle are different, although the difference is
tiny M-8

Based on the ethnographic studies, even though
the degree of dimorphism is smaller, however, it
can be observed exactly. Frayer certainly assumed
that traditional societics in almost around the world
also showed that clearer male’s morphologic
chatacteristics compared to females’, because the
gubgistence activities in the remote area is mainly
worked by males. ™

The females are mare resistant to environment
changes, which is more harm than males’.* The
changes are also associated with limited food. The
rare of natural esources, especially related with
nutrition seurces also showed a big role. Contimaous
starvation in years will cavse biologic adaptation.
Population will reduce the biomass, i.e. body weight
of the entire population; so the number of the
inhabitants or body weight will reduce, or both of
them, so the important calorie will be reduced too.
The fat will be reduced and inner organ will be
smailer. The ectomorph is more than endomorph in
the population. The body will reduce the activities,
0 that less calorie will be needed. In other words,
the population will live in the level of lower energy.

It reduce of the body bio-mass, it wili be
affected by sexual dimorphism.* Males are more
sengitive foward environmental changes sa the jumnp
of pre-pubertal growth is also affected too; so there
is a longer excellence in period of fermnales in the
period of peri-puberty. The period that only in -2
years can last for 3-7 years. The excellence can
include height, weight or other sizes. The line of
female’s growth will cross over the male's growth
in ages of 9-12 years old, and cross again between
11-16 years old. In the condition of peorness and
lack of foad, the cross over happens again after 14
years old so the peried of female’s excellence is
mote than four years. The final result of the
difference is a slight sexual dimorphism, i.e. the
difference of height between male and female. The
female is 3-12% shorter than males. The difference
is smaller in Africa than Europe.” The difference is
only 3.1-7.0% in the San ethnic community in
Africa. The nutrition promation in the ethnic caused
the bigger difference. In the other words, in fact,
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that males are easier to crass over the growth curve,
likely caused by males only has X chromosome.

Modem humans, however, show comparatively
little dimorphism and we are a relatively
monogamous species. This suggests that males in
monogamous species do not have to compete as
drastically for mates as those in pelygamous species.
Therefore, since it requires much more energy 1o
support a larger body than a smaller one, males may
have simply evolved through time to a more energy
econoemical state once the reason for the large body
size had been eliminated. Our polygamous roots are
not that far removed in an evolutionary sense from
current humans and they are bound to have some
effect on our social structure. Possibly, this little bit
of sexua] dimorphism we have left has contributed
to many of gur ideas about gender roles. Although
our societal values and roles have chanped much in
modetnity, we still carry along a some of our
ancestral ideas about men and women today. For
instance, wornen are still barred from combat in the
armed forces, and women still receive less pay for
the same degree of work.

Another important physiological difference
between men and women m modernity is the storage
of body fat. Wemen are much more efficient at
storing subcutaneous body fat, thereby resulting in
an increased ability to function and develop during
times of malnutrition. The reason for this difference
is quite obvious. Women's bodies undergo
gonsiderable more physiological stress due ta the
rigors of pregnancy and they must be able ta
maintain their own bodies as well as successfully
gestate offspring and continue to nurse them
afterwards. Men, on the other hand, do not have
this problem and s¢ do not need to be more
economical in their subcutaneous fat storage. As
we are able to study this factor in modemn humans,
it seems likely that at least same of our ancestors
aiso had this characteristics.

If trends in humman evolution continue as they
have besn, men and wornen will decrease in sexual
dirnerphizm until nothing but obvious secondary
sexual charactenistics like wider hips and breasts in
fernales and primary sexual charactenistics remain.
Although, it is interesting to note that while females
are evelving to be taller now, reaching six feet tall
and higher, men are evolving in a paralle! fashion to
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maintain that ten percent larger si2e. Given that
height and aize seems to be waits that are selected
fior 1t our current populations, it is possible that we
will tmamtain our hittle bit of sexual drnorphism while
a society evolves with less separation between the
HENES.

PRACTICAL OVERVIEW

T start over the discussion m this part, ecalling
how important the practical study of
interdisciplinary, the discussion will be briefly
presented a published work of dissertation. Slavec'!
successtully determined genealogic of Celje Dynasty
based on 18 skulls (10 adult males, & adult fernales
and 2 children} from the empire’s members who
past away in 1330-145{) and stored in Celje
Minorite’s Church. The suecess of the work is
supported by strategies of his research, adopting
various disciplines, i.e. physical anthropalogy,
anatorny, stomatology, radiotogy, palacopathology,
genetics, history and particularly rmedical forensie,
in order to determine and ascertain the ages, sexes,
marphelogic, pathologic, and epigenetic
characteristics, 1n which the information of
identification is not much available; it is also his
ability to explore, collect and leamn sociologic, culhural
and histeric information in that period. The research
presents a new understanding among social and
natural disciplines and gives answers of
interdisciplinary. The research also inspires us not
to be taboo and then we can sympathetically accept
contribution of imowledge and scientific method
from other discipline subject. However, a particular
discipling’s subject can not deny other discipline’s
subject; morsover the present researches tend to
be more multidisciplinary and comprehensive, Thus,
caoperation and respect between disciplines’
subjects are significant; asd it can build and fertilize
seeds of solidarity value, it is not narrow fanatics,
open and democratic, which had been internalized
in the family and pomary school.

Medical anthropology likely is in the form of
anthropology in medicine," i.e. aspects of biologic
or cultural anthropologies, which applied directly in
medical. Medicine as a proup of other disciplines
and technologies, in its function, understands and
manages disturbance in health. Usage of bialogic
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anthropelegy in this subject is much more of
examples, but it iz more difficult to be recognized,
becanse part of it was indeed bomn in medical, zo
that it can not be assumed a5 part of anthropology,
for examples weight and height measurement,
thickness of skin fold, pelvimetry and others, and
techniques for anthropometry (anthroposcopy),
dermatoglyphics, identification and others.
Anthropology gives its attention to human variability
and it teaches more population to find range of
normal variation. In the anthropology, each of
individuals i unique, einmalig, without precedence
and non-recurrence; but as groups of each race,
sex or class of age they have similanity, even all of
species have similarity. Human is the focus of
anthropology and medicine. The first is the stady
on human variation, both ag biologic and cultural
creatures, the cavse and process; whereas the
medicine is a study and teclnology on management
of human disturbance on health, as live system that
consisting bio-physics-chemical sub-systems and
forming bio-socio-cultural supra-systems.

The human study covers biglegic variation
vertically andfor horizontally and causes that
emerged.! Vertical variation covers human
phylogeny, i.e. human evolution from prehistoric
age until mow and the present and future
micrgevelution, and human ontegeny, especially
development and growth in postnatza] to semility, with
special attention to pre-pubertal and circum-pubertal
and also the process of aging. Horizontal variation
covers racial and geographic variation, interaction
between genetics and enviratnent (can be abiotic,
biotic and cultural), and hurnan adaptability. Non-
racial morphelogic variation is included in
biotypology, in which it is learnt posture, body
composition and androgyny, i.e. sexual dimorphizm
in morphology.

By understanding sexual dimorphism as process
and product of evolution, thus we can pui the issue
intomedicine and as its background. As backgraund,
just like history of human nature, we ¢a understand
why it is the human’s condition and why it will
changes, including issue of sexual dimorphism. The
fact had been described widely in early previous
part, i.e. in discnssion on human sexual dimorphism.
The understanding of the backpround is necessary
so we can be avoided from creating Fackidiotie



(enly knowing and limited to self subject of
discipline),” human with narrow point of view,
extremely specialized, over fanatic to self capability,
easy 10 cause surprised, panic and eazy to deceive
in complex real life that contimiously changing.
Knowledge of human anatomy, as a base of medical
subject, sexually presents understanding that there
is a characteristic that easy to change and develop
among nale and female from time o time. In the
medicine, the objective is the aspect of human sexual
dimorphistn that applied directly in or highly
associated to medicine.

The pattern of pathology is not a matter of
chance but reflects the adaptation of populations,
and behavioral differences that are gender-bazed can
affect the pathological profile of a population.®
Differential access to resource based on gender is a
critical factor in producing pathology. On of the
difficulties that we have in measuring biological
outcomes is how to differentiate results of
physiological sex differences from the social aspects
of gender, Stini discvssed this issue in his analysis
of the impact of nutritional deficiencies on sexual
dimorphism in human stature. Females should be
able to resist nutritional deficiencies becanse of the
buffering impact of the hormonal system.® If all
things are equal and that males and females are
equally subjected to nutritional stress, there should
be a greater reduction in the statre of malgs than
females. However, if females are subjected to
greater nutnitional stress because of differential
access to food, then they may suffer a greater
percentage reduction in stature than the males.*
Ortner raises a similar issue with respect to the
greater immune reactivity in women than in men.
He presented an empiriczl evidence to test the
hypothesis and offers an evolutionary explanation
for the differences. Gender-related differences in
immunity may be related to differential selection
because of the women's role in child bearing and
nurturing. This would represent a period of increased
vilnerability to infection. There is evidence that
hormonal differences in males and fernales affect
immunological competence. In the examination of
hfe tables constructed for prehistoric and ancient
populations, women showed a pattermn of increased
mortality during ehild-bearing years. Woren showed
a decrease in mortality in the later yeatrs and
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experienced greater longevity. It is interesting to note
that these differences were apparent in most life
tables canstructed for populations until the beginning
of the twentieth century, when they begin to show
decreased differences. Recent changes in the
lifestyle of women have further reduced these
differences.

Osteoporosis and osteopenia illustrate the
interplay between sex and gender in an analysis of
a problem.* Studies conducted on prehistoric
populations, primarily from Sudanese Nubia (North
Africa), document the patterning of bone loss and
mamtenance. Prehiztoric populations lving from 10,
000 te 1, 000 years ago experienced two distinet
types of bone loss. Many women between their
twentieth and thirtieth year lose a significant amsunt
of bone (osteopenia} that appeared to be related 1o
the demands of pregnancy, lactation, and a diet that
was poot in calgium. The production of milk during
lactation extracts calcium from the bene, and in the
presence of under-nutrition, this calcium may not
be replaced as women grow older. While these
women do not show the clinical problems of bone -
fractures, it indicates thar diet is an important
component of bone health in younger women, The
examination of children shows that their bone
development and mainienance are alsa affected.
While they show a relatively shight decrease in long
bone growth and a significant deficit in cortical wall
development, the indications of increased bone
resarption and a lack of mineralization are part of
the process. The distary aspect of the problem
focuses attention towards gender as a relevant factor
in access t0 resources.

Armelagos arpues that people who lived in
prehistoric period began to lose bone following their
thirticth year age.® In this pattern of loss, the
prehistoric populations are similar to living
populations. In both living and extinet populations,
males and females experience a decrease in bone
mass, but the process is guite different between the
sexes. Females, because they have less bone than
males as they appreach middle age, are especially
at risk. After menopause, the rates of loss may
increase because of a decrease in the production of
estrogen. In this instance, hormonal differences
related to sex are the focus of attention, There is,
however, a major difference in the amount of bone
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that modern and prehistoric women loose. By 50
years of age, ancient Nubians had lost about 15%
af their bone mass. However, they did not suffer
from the debilitating fractures that plague modem
women. In Nubia, only 4% of the wotmen reached
50 years of age and most died soon: after. Today,
women over the age of 50 appear to be at greater
risk for bone lass as menopause results in a decrease
in estragen. As more wormen are living longer they
are therefore lesing more bone. In the USA, 73%
of the population reaches their sixtieth year, 29%
their eightieth year, and 6% reach their nincticth
year. It may seem a paradox, but the improvement
in living conditions that increases lengevity in
mixdern nations has created one of women's most
significant health problems.

Diagnosis in determining sex in the present
forensic identification in fact does not use merely a
foundation and method that used by paleo-
anthropologist or archaeologist, for example in
identifying genus of Australopithecus or
Pithecanthropus. Here, it must be several
adjustments. It is the same thing if we are willing to
anticipate the issue in the future, so tools and method
should be updated, because as described above, that
tuman in the journey to the present days shows
reduced degree of dimorphism. The sexual
differentiation based on material of bones will also
deal with higher accuracy, precision and
resolution, 12A4A540A7

The application examples of the issue will not
be over discussed, because it will to wide in limited
space here. The key is to offer an argumentation
that Home sapiens, just like us, will always
experience changes and deal with efforts to adapt
through titne, including effort to diagnosis, cure and
take ourselves.

CONCLUSION

Heslth and treatment is part of culbure, whereas
human is a species who multteultural, as efforts to
overcome the environment in various space and
time. The human environment, culture and effort
will affect their biology. Briefly, the changes and
adaptations are the central theme in the history of
human nature.
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Sexual dimorphism has experienced changes
and adaptations in its journey of present space and
time. The changes are the natural consequence. The
treatment and medical education adjust the
equipment, method and theory. The examination
and application alsc obtain continuous special
attention.
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