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SUMMARY: Anatomy is a foundational discipline in the training of health care professionals. However, there is a paucity of
literature on the relative importance of anatomy, especially in relation to the other biomedical sciences and clinicairdpraeparing
osteopathic practitioners for clinical practice. This study aimed to examine Australian osteopathic practitioners’ pertibetiahative
importance of anatomy in their professional training and clinical practice, especially in relation to other biomedicaksueniicésal
domains within osteopathic curricula. The study also examined the perceived importance of the sub-disciplines of andassipt@apro
practice. A questionnaire-based survey was carried out among Australian osteopathic practitioners at several national 204€tings
and 2015. Using a five-point Likert scale, all respondents were asked to rate the relevance of the following thirteezsdiacislirb-
disciplines to clinical practice: biomechanics, biochemistry, embryology, histology, gross anatomy, microbiology, neurcsnatsogy,
pathology, pharmacology, physical examination, physiology and radiology. Out of 175 practitioners surveyed, 169 resp@@iéd (i.e.

% response rate). Two of the sub-disciplines of anatomy were among the highest rated, with 98.2 % perceiving gross argatomy as “
important” while neuroanatomy being rated as “very important” by 84.6 % and “quite important” by 14.2 %. Similar high sating wa
also given to biomechanics and physical examination while the other two sub-disciplines, embryology and histology received lowe
ratings. No significant difference in ratings were identified with regard to participants’ year and place of graduatiorr, Heseves

an association between gender and rating on Pathology and Pharmacology respectively, as well as age effects on thevesitihgs of s
sub-disciplines. These findings are generally consistent with the results from similar surveys carried out on the clirianaténabo
anatomy in other medical and allied health professionals in different countries. Overall, osteopathic practitioners tiee@arpeption

of the relevance of anatomy, particularly gross and neuroanatomy, to clinical practice, and this should be taken intohaocount w
developing osteopathic curricula.
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INTRODUCTION

Anatomy has always been regarded as a cornerst@@12; Plaisanét al, 2014; Strkalpt al, 2014). A thorough
discipline in the education of health professionals (Shanknderstanding of anatomy is vital to clinical practice; in the
1984; Turney, 2007; Estai & Bunt, 2016; Dumah,al, accurate diagnosis of conditions, in the selection and per-
2017). History bears witness that the relationships betwefsrmance of safe and effective treatment interventions, and
structure and function of the human form have bedn facilitating inter-professional communication (Turney;
foundational concepts in all medical and most of the lifPlaisantet al; Estai & Bunt; Giuriateet al, 2016).
sciences disciplines (Persagtdal, 2014). Several studies
have been published, which strongly suggest that medical Osteopathy is an allied health profession in which a
and allied health students and practitionersview anatomyssund knowledge of anatomy has been seen to play a
one of the most important preclinical subjects (Pabst §rominent and vital role. Indeed, Osteopathy Australia, the
Rothkoétter, 1997; Moxham & Plaisant, 2007; Lazatal, peak professional body for osteopaths in Australia, notes
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that “osteopaths focus on how the skeleton, joints, musclésse-point Likert scale of “not important”, “slightly
nerves, circulation, connective tissue and internal orgamaportant”, “moderately important”, “quite important” and
function as a holistic unit” (Osteopathy Australia, 2018):very important”.

Andrew Taylor Still, the founder of osteopathy, placed strong

emphasis on anatomical knowledge advocating that his The questionnaires were distributed at the Australian
students “have and keep a living picture before you in yo@steopathic Association (now Osteopathy Australia) 2014
mind all the time, so you can see all joints, ligamentgonference and also at a number of postgraduate osteopathic
muscles, glands, arteries, veins, lymphatics, fascia superfiorkshops held in 2014 and 2015. This study has been
cial and deep, all organs” (Still, 1899). However, apart frorapproved by the Southern Cross University Human Research
anecdotal evidence, there is a paucity of data on osteopathtbics Committee (ECN-14-242). Descriptive statistics
practitioners’ perceptions of the importance of anatomy, amacluding proportion were used to analyse the data, chi-
consequently a perceived lack of support for maintainirgguared test and ANOVA method were used to investigate
anatomy as a significant domain in osteopathic educatiassociation between each categorical outcome variable and
and practice. In addition, the current Australian nation&ctors considered in the study, such as sex and age.
accreditation requirements for osteopathic education make

no mention of the anatomical sciences (Australasian

Osteopathic Accreditation Council, 2016). RESULTS

The aim of this study therefore was to investigate
Australian osteopathic practitioners’ perceptions of the The total number of attendees at the meetings, in
importance of anatomy in their osteopathic training andhich the survey was conducted, was 175. Of this, 169
clinical practice, and to compare these to perceptions of tharticipated in the survey, representing a response rate of
importance of other biomedical sciences and clinical domaif§.6 %. Table | shows the respondents’ perceptions of the
within osteopathic curricula. In light of the redesigning ofelevance to clinical practice for the thirteen disciplines of
allied health curricula in the Australia due to changes in bothterest, respectively.
the higher education landscape, and concomitant
requirements of accreditation, it is important to be informed Among the most highly rated in importance for
by practitioners’ perceptions of the role of disciplines suctiinical practice were two sub-disciplines of anatomy — gross
as anatomy in clinical practice. Program developments wdhatomy and neuroanatomy. Gross anatomy was the highest
potentially affect both the time allocated for anatomyanked discipline (98.2 % rated “very important”), followed
teaching, and its content and delivery (Pautteni, 2015). by physical examination, biomechanics and neuroanatomy
This study was therefore undertaken to contribute towar{®4.7 %, 85.8 % and 84.6 %, respectively). These four dis-
elucidation of the role of biomedical sciences in trainingiplines were perceived to be considerably more important
future graduates for clinical practice. Neurology and physiology were
perceived to be the next “very important” disciplines for
practice (77.5 % and 70.4 %, respectively).
MATERIAL AND METHOD
The other two anatomy sub-disciplines, embryology
and histology, were rated considerably lower than its disci-
A questionnaire-based survey was designed amptine counterparts. Histology was among the lowest rated
delivered to Australian osteopathic practitioners to deterniia importance with about two thirds of the respondents seeing
ne participant’s perceptions of the biomedical sciences aités only slightly or moderately important and 6.5 % as not
clinical domains in developing clinical skills for osteopathiémportant at all for practice. Embryology fared considerably
practice. The questionnaire gathered information dfetter with 73.4 % of the respondents perceiving it as quite
participant’s age, sex, year of osteopathic graduation andvery important.
graduating institution. The survey included thirteen different
biomedical sciences and clinical disciplines, four of which The lowest rated sub-disciplines were biochemistry
are sub-disciplines of anatomy: embryology, histology, grossid microbiology with about two thirds of respondents rating
anatomy and neuroanatomy. The remaining nine disciplindg®em as only slightly or moderately important.
were biomechanics, biochemistry, neurology, microbiology,
pathology, pharmacology, physical examination, physiology There was a statistically significant association
and radiology. Respondents were asked to rate each distween gender and rating the relevance of pathology and
pline in terms of its importance for clinical practice on gharmacology respectively (p-value = 0.015 and 0.001). Age
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Table |.Attitudes towards the clinical relevance of 13 disciplines (expressed as a percentage of respondents).

Discipline No Not Slightly Moderately Quite Very
answer important important important important important
Sub-disciplines of Anatomy 0 0.6 9.5 16.6 36.1 373
Embryology
Histology 0.6 6.5 26 379 172 118
Gross anatomy 0 0 0 0 18 98.2
Neuroanatomy 0 0 0 12 14.2 84.6
Disciplines other than 3.6 3 284 296 254 10.1
Anatomy Biochemistry
Biomechanics 0.6 0 0 0.6 13 85.8
Microbiology 0.6 6.5 26.6 33.1 243 89
Neurology 12 0 0 12 20.1 77.5
Pathology 0.6 0 0 7.7 23.1 68.6
Pharmacology 1.2 0.6 6.5 254 42 243
Physical Examination 0 0 0 0 53 94.7
Physiology 0 0 0 53 243 704
Radiology 0 0 12 9.5 314 58

was also associated with the ratings of some of the othgarceptions of clinical practice revealed that the practitioners
disciplines studied, including biochemistry (p-value=0.003see “propositional knowledge such as anatomy and
biomechanics (p-value < 0.0005), microbiology (p-value biomechanics” as “central to their knowledge base and
0.036) and pathology (p-value < 0.0005). A rating differendechnical expertise”. This finding was corroborated in the
was not detected between years of graduation or placecofrent study as anatomy and biomechanics were see as
graduation, possibly due to the small sample sizes in eadmically highly valuable subjects. However the current study
year of graduation and place of graduation. also highlighted that not all sub-disciplines of anatomy were
equally valued and that while gross anatomy and neuroanatomy
are seen an as very important by large majority of practitioners,
this was not the case with embryology and even more with
DISCUSSION histology. This information is important given the significant
developments that emerge from research in disciplines such
as embryology, cell biology, and even immunology that have
Participants in this study perceived the anatomy aral direct bearing on the current understanding of
neuroanatomy sub-disciplines of anatomy as very importamiusculoskeletal pathologies and its management.
in osteopathic practice. Embryology was seen as somewhat
less important. Of the anatomy sub-disciplines, histology was In medicine, Pabst & Rothkotter (1996, 1997) surveyed
perceived as least relevant in training for the clinical practic&serman graduates at the time of their graduation and several
years later. Final year medical students (n=323) were asked to
Considering the tactile nature of manual therapy igrade the relevance of all the courses (subjects) within their
osteopathic treatments and its focus on the musculoskelatadical studies. A total of 91 % of respondents rated gross
system, the order of importance of the disciplines is expectethatomy as fundamental with respect to their relevance in
This however, does not account for the considerable differenoecoming a doctor (Pabst & Rothkétter, 1996). This compared
in the perceptions of importance in practice. A possibleery favourably with ratings of other subjects; i.e. physiology
explanation for this could be that there exists a naturalas rated as “fundamental” by 77 %, “necessary” by 19 %,
scaffolding of anatomical knowledge gained from the grossf little relevance” by 3 %, and “superfluous” by 1 % (Pabst
anatomy, neuroanatomy and biomechanics disciplines, to &Rothkotter, 1996). This is very similar to the rating of gross
clinical application, as these subjects are integrated aadatomy and physiology in this study. Additionally, Pabst &
foundational for physical examination. Consequently, it woulRothkdotter (1997) asked medical doctors at the end of their
correlate that gross anatomy and neuroanatomy are eagitystgraduate specialisation training period (average of seven
perceived by practitioners as clinically relevant subjects. years after graduation) to rate how relevant lectures and courses
(undergraduate) were for training to become a doctor. Of the
The present study’s findings concur considerably with09 respondents, gross anatomy was regarded as “fundamen-
results of similar studies conducted among medical and allieal” by 86 % and “necessary” by 13 %. Only the course of
health professionals and students in different countries. ilmernal medicingated as high, with 88 % rating it as “fun-
osteopathy, Thomsoet al. (2014) study of practitioners’ damental” (Pabst & Rothkotter, 1997).
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In the USA, Lazarust al surveyed third and fourth practice and therefore a cornerstone of professional training.
year medical students (n=67), clinical physicians (n=120j{owever, when anatomy is “unpacked” into its sub-disci-
and academic anatomists (n=44). The mean group rankipiine, this survey suggests that the perceived importance may
of the perceived importance of anatomy to the clinical settingiry between embryology, histology, gross anatomy and
within all three groups was higher than 8.6 on an elevereuroanatomy. It can be hypothesised that the difference in
point Likert scale (where 0 = not essential and 10 = criticadmphasis on sub-disciplines of anatomy varies between
with the students group rating mean of 8.5, the clinicaiarious health professions. In osteopathy, because of its
physicians’ mean of 8.9 and the academic anatomists’ meatinical focus, gross anatomy and neuroanatomy are
was 9.5 (Lazaruet al). Similarly, Moxham & Plaisant perceived as subject of special importance. These findings
surveyed 339 first year medical students and 344 final yesand idiosyncrasies should be taken into account when
medical students studying in Cardiff, Wales and in Paridevising anatomy curricula for osteopathic programs
France. All students demonstrated an overwhelming(jvioxhamet al, 2014) as well as program accreditation
positive attitude towards the relevance of gross anatomyrexjuirements. They should be of particular importance when
clinical medicine, so much so that not a single student res{ocating time and resources for anatomy delivery,
ponded negatively (Moxham & Plaisant). These findingsspecially in light of the recent trends in anatomy education,
were further corroborated in a study surveying medicathich include significant reduction in time dedicated to the
students from the medicals schools in Cardiff (UK), Parisubject (Paulseet al).

Descartes/Sorbonne (France), St George’s University

(Grenada and Ankara (Turkey), where it was confirmed that It would appear that in spite of numerous changes in

“regardless of geopolitical and cultural backgroundsnodern health professions curricula, anatomy remains one

students at all stages (early and late) of their medical stud@<heir most important constituents. This study suggests that

share the view that gross anatomy is very important in clinid'steopathic practitioners see gross anatomy and

(Moxham & Plaisant). neuroanatomy as subjects of high importance in their
professional training while embryology and particularly

Further probing into attitudes towards various topickistology are seen as somewhat less important. Due attention
in anatomy demonstrated that clinicians, depending on thehiould be made to these findings when planning osteopathic
specialty and clinical affiliation, have different perceptionsurricula and program accreditation requirements.
of the importance of these topics (Orsbatnal, 2014).

Similarly, a survey completed in Ireland detected differences
between medical students, clinicians and anatomists in théE

itud d deli di | . di B AICH, R.; PATHER, N.; LUO, K. & STRKALJ, K. Percep-
attitudes towards anatomy delivery and its place in medic nes de los practicantes de osteopatia australianos de la relevan-

curriculum (Shayekt al, 2016). cia clinica de la anatomitat. J. Morphol., 37(1B19-323, 2019.

This very positive view of anatomy is shared by other RESUMEN: La anatomia es una disciplina fundamental
health professions. Chiropractic students at an Australian la formacic’m de profesionales_ de la _salud. Sin embargo, hay
university reported a very strong positive attitude towardoca literatura sobre la importancia relativa de la anatomia, espe-
anatomy (Strkalgt al). All 157 respondents agreed with atcidlmente en relacion con las otras ciencias biomedicas y los do-

least one of the positive statements contained in the Sur\/rgyios clinicos, en la preparacion de profesionales de la osteopatia

(Strkaljet al). In contrast, and similar to the results of th(]g ra la practica clinica. Este estudio tuvo como objetivo examinar

d v 60.7 % of the fifth d s percepciones de los médicos osteopaticos australianos sobre la
current study, only 60.7 % of the fiith year students an portancia relativa de la anatomia en su formacion profesional y

58.2 % of first year students showed a positive attitude 4ctica clinica, especialmente en relacién con otras ciencias
the clinical relevance of chemistry (Strkefljal). In Turkey, biomédicas y dominios clinicos dentro de los curriculos

a series of interviews were conducted with 5@steopaticos. El estudio también examind la importancia percibida
physiotherapists focusing on their anatomy educatiale las subdisciplinas de la anatomia para la practica profesional.
(Dumanet al). While the modes of their delivery andSe realiz6 una encuesta basada en un cuestionario entre los profe-

perception of their adequacy varied, “the effect of thelonales osteopaticos australianos en varias reuniones nacionales

anatomyeducation on the dlinical course was largefffy 2% % o e e e fas
considered to be very important” (Dumetnal.). g

siguientes trece disciplinas y subdisciplinas para la practica clini-
o ca: Biomecanica, bioquimica, embriologia, histologia, anatomia
Current research on the clinical relevance of anatomyacroscépica, microbiologfa, neuroanatomia, neurologia, patolo-
in medicine and other health professions, including thga, farmacologia, exploracién fisica, fisiologia y radiologia. De
present study, strongly suggests that anatomy is perceivied, 175 practicantes encuestados, 169 respondieron (es decir, una
by students and clinicians alike, as very important for clinicédsa de respuesta del 96,6 %). Dos de las subdisciplinas de la ana-
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tomia estaban entre las mejor calificadas, con un 98,2 % que pefeidisen, D. F.; Klement, B. J. & Wineski, L.Role of Anatomists in Buil-
bian la anatomia general como "muy importante”, mientras que la ding an Integrated Medical Curriculunin: Chan, L. K. & Pawlina,
neuroanatomia se calificaba como "muy importante" en un 84,6 % W. (Eds.). Teaching Anatomy: A Practical Guide. New York, Springer,
y "muy importante" en un 14,2 %. También se dio una calificaciélg 2015. pp.331-7.

lta simil la bi - | fisi ient ersaud, T. V. N.; Loukas, M. & Tubbs, R. SHistory of Human Anatomy
alta simifar a la biomecanica y el examen 1iSICo, mientras que 1as g Springfield, Charles C. C. Thomas Publications, 2014.

otras dos subdisciplinas, embriologia e histologia recibieron cafijsant, 0.; Stephens, S.; Apaydin, N.; Courtois, R.; Lignier, B.: Loukas,
ficaciones mas bajas. No se identificaron diferencias significati- M. & Moxham, B. Medical students' attitudes towards science and gross
vas en las calificaciones con respecto al afio de los participantes yanatomy, and the relationship to personalltyAnat., 224(3261-9,
el lugar de graduacioén. Sin embargo, hubo una asociacion entre el2014.
sexo y la calificacion en Patologia y Farmacologia respectivamérpayeh, A.; Qaedi Choo, M. A.; Quane, K. A; Finucane, P.; McGrath, D.:
te, asi como los efectos de la edad en las calificaciones de variad® mynn. S.; O'Mahony, S. M. & O"Tuathaigh, C. M. Relevance of
subdisciplinas. Estos hallazgos son generalmente consistentes cof"2iomy to medical education and clinical practice: perspectives of
s . . medical students, clinicians, and educatétsrspect. Med. Educ.,
los resultados de encuestas similares realizadas sobre la |mportan£-3(6),338_46 2016
cia clinica de la anatomia, en otros profesionales de la salud mégiank m. F. |m’p0rtan'ce of teaching anatodMA, 252(6)765-6, 1984.
cos y afines en diferentes paises. En general, los profesionalesggA. T. Philosophy of Osteopathindianapolis, American Academy of
la osteopatia tienen una percepcion positiva de la relevancia de laOsteopathy, 1899.
anatomia, en particular la neuroanatomia general y Birkalj, G.; Luo, K. & Rigney, C. T. Attitudes of Australian chiropractic
neuroanatomia, para la practica clinica, lo que se debe tener erptudents towards anatomy and chemisinthropologist, 18(1)}91-

cuenta al desarrollar los curriculos osteopaticos. 8, 2014. o
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. . S, study of the conceptions of clinical practice in osteopathy - a continuum
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Turney, B. W. Anatomy in a modern medical curriculuhnn. R. Coll.
Surg. Engl., 89(2)104-7, 2007.

REFERENCES

Australasian Osteopathic Accreditation Council (AOAG)creditation ~ Corresponding author:
Standards for Osteopathic Courses in Australianberra, Australasian Raymond Blaich
Osteopathic Accreditation Council, 2016. Available from: https:/iSchool of Health and Human Sciences
osteopathiccouncil.org.au/wp-content/uploads/2016/118outhern Cross University
AOAC_AccreditationStandardsJuly16.pdf Military Road East

Duman, F.; Huzmeli, I.;.Yuc_ekaya, _B.; Hallaceli, H. & Gung;, M ImportancEismore’ NSW 2480
of anatomy education in physical therapy and rehabilitation in Turke),&USTRALIA
A qualitative studyNew Trends Issues Proc. Humanit. Soc. Sci.;844)

71, 2017.

Estai, M. & Bunt, S. Best teaching practices in anatomy education: A critical
review.Ann. Anat., 20851-7, 2016. Email: raymond.blaich@scu.edu.au

Giuriato, R.; Pather, N.; Ashwell, K. & Strkalj, G. The role of anatomy
education in facilitating multidisciplinary collaboration in the treatment
of musculoskeletal conditions - an example from Austrafia. J. Received: 26-07-2018
Morphol., 34(4)1424-8, 2016. .19 149.

Lazarus, M. D.; Chinchilli, V. M.; Leong, S. L. & Kaufman, G. L. Jr. Accepted: 12-12-2018
Perceptions of anatomy: critical components in the clinical sefimag.

Sci. Educ., 5(4187-99, 2012.

Moxham, B. J. & Plaisant, O. Perception of medical students towards the
clinical relevance of anatom@lin. Anat., 20(5660-4,2007.

Moxham, B. J.; Plaisant O.; Smith, C. F.; Pawlina W. & McHanwell, S. An
approach toward the development of core syllabuses for the anatomical
sciencesAnat. Sci. Educ., 7(802-11, 2014.

Orsbon, C. P.; Kaiser, R. S. & Ross, C. F. Physician opinions about an
anatomy core curriculum: a case for medical imaging and vertical
integration Anat. Sci. Educ., 7(851-61, 2014.

Osteopathy AustraligAbout OsteopathyChatswood, Osteopathy Austra-
lia, 2018. Available from: https://www.osteopathy.org.au/pages/about-
osteopathy.html

Pabst, R. & Rothkétter, H. J. Retrospective evaluation of undergraduate
medical education by doctors at the end of their residency time in
hospitals: consequences for the anatomical curricumat. Rec.,
249(4)y431-4, 1997.

Pabst, R.; & Rothkétter, H. J. Retrospective evaluation of a medical
curriculum by final-year studentsled. Teach., 18(488-93, 1996.

323



