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ABSTRACT Humans vary biologically at different levels: individually, according to sex, age and ancestry. The first
three levels are usually competently accounted for in medical curriculum, but this does not seem to be the case with
the fourth one. This study focuses on human biological variation due to differences in ancestry and the way it is dealt
with in anatomy textbooks. It examines the treatment of human biological variation (ancestry) in current anatomy
textbooks written in English, through the content analysis. The results suggest that this type of human variation is
either not accounted for or approached only superficially and in an outdated manner. In light of the current debate on
the validity of “race” in medical discourse, it is recommended that more adequate and up to date accounts on human
variation should be introduced in anatomy textbooks.

INTRODUCTION
The species Homo sapiens varies at different
levels of biological organization: individually,
according to sex, age and ancestry. Whilst the
first three levels and their relevance for medical
research, practice and education seem to be
generally acknowledged, the fourth one is a
matter of contention and the subject of heated
debates (see, among many others, Braun et al.
2007; Bhopal 2009; Kimmelman 2006; Metrosa
2006). Most of these debates focus on the
relevance of the race concept and alleged racial
differences in susceptibility to disease and
response to therapy. The ways in which scientists
and clinicians address these issues vary,
sometimes dramatically (see, for example,
Burchard et al. 2003 vs. Cooper et al.).
The reasons for the differences in attitudes
towards race and human variation are many and
of both scientific and external nature (Štrkalj 2007,
2008). Research shows that one of the main
reasons for the difference in attitudes towards
race is to be found in the varying educational
backgrounds of the scientists involved (Kaszycka and Štrkalj 2002; Kaszycka et al. 2009;
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Lieberman et al. 2004). Furthermore, it would
appear that at least some scientists involved in
debates on race, especially outside anthropology,
exhibit a considerable lack of knowledge of the
nature of human biological variation and the
microevolutionary processes that underpin it.
These include researchers in biomedical
disciplines (see, for example, Ellison and de Wet
1997). Even some of the reference works, such as
medical dictionaries, seem to display considerable
confusion on the subjects of race and ethnicity
(Ellison 1999). It could be argued that this apparent
lack of competency is largely due to the lack of
adequate education on human variation within
the ever changing, constantly expanding medical
curriculum (Štrkalj and Wilkinson 2006).
Consequently, changes in medical education that
would address various issues regarding race and
ethnicity were proposed (Betancourt et al. 2001;
Braun et al. 2007; Kleinman and Benson 2006;
Štrkalj and Wilkinson 2006), including a number
of different modes of teaching and learning such
as lectures, tutorials, practical sessions and
workshops.
Anatomy is undoubtedly one of the disciplines in which human variation due to ancestry
needs to be dealt with carefully. Moreover, in
many medical curricula, it is the first subject in
which students get exposed to the complexities
of human variation. Some surveys of research
and actively teaching anatomists, however,
suggest that their approach to human variation
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is far from ideal (see, for example, Morris 2003;
Štrkalj and Wilkinson 2006). Therefore, it seems
worthwhile to look at the way human variation is
related to in anatomy education.
Lieberman et al. (1992: 302) noted: “The two
major channels for formal transmission of
information to college students are textbooks and
teachers.” This study focuses on the former; the
aim is to identify whether human variation due to
ancestry is accounted for in major human anatomy
textbooks and if it is, to evaluate the way in which
this is accomplished.
Most of the previous textbook surveys on
race and human variation focused on the
anthropology texts (Lieberman et al. 1992, 2003,
2005; Littlefield 1982). They demonstrated that,
in line with the developments in modern biological
anthropology and allied disciplines, there was a
significant trend in rejecting the concept of race
in favour of more elaborate new approaches such
as the clinal. Very few similar studies were carried
out in other disciplines. In one of the surveys of
anthropology textbooks, biology textbooks were
analysed for comparison (Lieberman et al. 1992).
It was shown that in the latter, race concept was
rejected with lesser frequency than in the former.
This suggests that textbooks in other fields might
also not be following the latest anthropological
developments.
MATERIALS AND METHODS
In this study, the content of selected human
anatomy textbooks written in English was
analysed (Neuendorf 2002; Krippendorff 2004).
Only widely available and prescribed textbooks
were included in the analysis, as they are used
by a large number of students and in different
countries. The availability and usage of textbooks
was established through a search of the library
catalogues and a survey of prescribed books in
several leading universities and medical schools
in the English speaking countries. Only the latest
available editions were used. The reviewed textbooks were those written for the under-graduate
medical students and the students of allied
medical disciplines.
A number of exclusion criteria were applied.
Atlases, textbooks combining anatomy and other
disciplines (e.g. physiology), workbooks,
specialised textbooks dealing with only certain
regions of the body, laboratory and dissection
manuals as well as the textbooks written for the

local markets which have geographically limited
distribution, were excluded from the study. These
types of anatomy guides are too numerous and
in most of the cases difficult to acquire, while
their usage is rather limited.
The focus was therefore on anatomy textbooks with wide distribution in English-speaking
countries and (at least some of them), even
broader, as they are translated in other languages.
The textbooks were accessed from the libraries of Macquarie University, the University of
Sydney and from the authors’ private collections.
The review was conducted through the search
of the books’ indexes using a number of key
words: general terms relating to human variation
(such as “race”, “population” “human variation”,
“ancestry” etc.) as well as more specific terms
(for example, racial taxa such as “Caucasoid”,
“white” etc.). Further reading and analyses of the
chapters expected to deal with the subject were
also carried out.
The textbooks were examined by the two
authors independently and the obtained results
showed a perfect agreement (Krippendorff 2009).
RESULTS
A total of 18 textbooks were reviewed (see
Appendix). The publication dates of these
textbooks range from 1995 to 2010. It was found
that only four textbooks (two of which are
different versions of the same book – Snell 2007,
2008), dealt with and tried to explain human
ancestral variation. However, all of these seem to
be rather superficial in content and outdated.
Furthermore, all of them rely on the race concept.
One of the textbooks (in both of its formats)
states: “Racial differences may be seen in the
colour of the skin, hair, and eyes, and in the shape
and size of the eyes, nose, and lips. Africans and
Scandinavians tend to be tall, as a result of long
legs, whereas Asians tend to be short, with short
legs. The heads of central Europeans and Asians
also tend to be round and broad” (Snell 2007: 26,
2008: 36). Another textbook addresses human
variation briefly in one of the figures. It presents
“principal races of humans”, namely the
Mongoloid, Caucasoid, Negroid, people of the
Indian subcontinent, Capoid and Australoid (Van
De Graaff 2002: 27). This is reminiscent of the
classification (and terminology) proposed almost
half a century ago by Carleton Coon in his
infamous, long since outdated work (Coon 1962),
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to which a new “race” (“people of the Indian
subcontinent”) has been added. Finally, the third
textbook simply notes that “the frequency of
variation often differs among human groups, and
variations collected in one population may not
apply to members of another population” (Moore
et al. 2010: 12) These differences are in subsequent paragraphs referred to as “racial”.
It was also recorded that occasional, brief
references to human variation due to ancestry
were made in some textbooks. It was either to
note morphological differences in certain
populations or, within a clinical context, to outline
differences in susceptibility to certain diseases.
Thus, it was noted in one textbook (Moore at al.
2010: 445) that “The spinous processes of the
C3-C6 vertebrae are short and usually bifid in
white people, especially males, but usually not
as commonly in people of African descent or in
females...”, while in the other (Tortora and Nielsen
2009: 154) it was highlighted that “... risk factors
for developing osteoporosis include... European
and Asian ancestry...”
DISCUSSION AND CONCLUSIONS
It may be concluded that human biological
variation due to ancestry is either not mentioned
or is only superficially accounted for in the
analysed anatomy textbooks. Students learning
about anatomy, however, need accurate
explanation (even if in very basic terms) of the
nature of human variation. They should know
from the early years of their studies that humans
do vary morphologically due to their ancestry,
but that the race concept is, as recently argued
“both too broad and too narrow” (Feldman et al.
2003: 374), to explain this variation. Students
should also be taught that they need to focus on
processes that produce the complex patterns of
variation rather than fruitless attempts at
classifying humans into races.
Teaching medical students about human
variation is a considerable challenge, but at the
same time a real necessity. There is no doubt that,
as argued by Braun et al. (2007: 1426), “improved
medical training” on human variation and race
“can sharpen diagnostic skills”, especially when
dealing with the biologically heterogeneous and
culturally diverse populations. The full appreciation of human variation and its relevance within
the medical discourse, however, can only be
achieved as a result of the constant and coordi-
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nated efforts of all those involved in medical
education (Anderson 2008; Wilkinson et al. in
press). Anatomists and all those involved in
teaching anatomy need to be more actively and
efficiently involved in this process. This equally
applies to the anatomy textbooks, one of the
“major channels for formal transmission of
information to college students”.
Research shows that significant gains in
students’ understandings of human variation can
be attained with only a modicum of educational
interventions (Hart and Ashmore 2006; Štrkalj and
Wilkinson 2005). Textbooks, however, do not
seem to be helpful in all disciplines. Previous
research shows that, following recent scientific
advancements, there have been significant
changes in the way in which human ancestral
variation is presented in biological anthropology
textbooks, particularly in rejecting the concept of
race and racial hierarchies (Lieberman et al. 1992,
2005; Littlefield 1982). These changes, however,
do not appear to affect other disciplines equally
strongly. For example, biology and sport science
lag behind (Hallinan 1994; Lieberman et al. 1992)
and anatomy, this study suggests, even further.
It could be argued that with small changes in anatomy textbooks, which would include relatively
brief but more accurate and up to date account
on human biological variation, considerable
improvements could be achieved in the understanding of this elusive but critically important
subject.
Finally, if the parts on human variation are
better written, the analysed textbooks could also
contribute towards decreasing misunder-standings among biomedical researchers and practitioners at the international level. A number of
issues relating to human variation, such as the
usage of racial and ethnic categories are context
specific and differ significantly between various
national and cultural traditions (Aspinall 2007).
The language of anatomy is universal and
standardised, and could follow international
terminological guidelines easily (Aspinall 2007).
Furthermore, the analysed textbooks have wide,
international usage and therefore have a potential
to influence a great number of students across
the national and cultural borders. Thus, these
textbooks could be a tool in, at least, initiating
better communication among experts coming from
different cultural backgrounds.
Small but well aimed and coordinated steps
could induce significant gains in the improvement
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of biomedical researchers’ and practitioners’
understanding of human biological variation.
Relevant changes in anatomy textbooks could
be one of these steps.
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