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Abstract

Since the inception of osteopathy as a health profession in the late 19th century, anatomy has played a fundamental role in 
practitioners’ education. The aim of this study was to explore attitudes towards anatomy of Australian osteopathic practitioners 
(osteopaths) by way of a questionnaire-based survey. This survey was distributed to osteopathic practitioners at a national 
osteopathic conference and an osteopathic workshop in 2015. From 175 attendees, 168 surveys were returned (96.0% 
response rate), which represents 8.73% (168/1925) of Australian registered osteopaths in 2015. Among the respondents, 
48.2% were male and 51.8% female, with an age distribution similar to that of the registered practitioners. Respondents had 
a mean of 11.1 years in clinical practice and 87.5% of them had studied osteopathy in Australia. Respondents considered that 
the anatomy curriculum in their pre-professional osteopathic programmes contained enough detail for safe clinical practice. 
A large majority (88.6%) of respondents agreed that the anatomy content should be integrated with clinical subjects and 
spread throughout the osteopathic programme. Respondents were provided with access to a wide range of anatomy learning 
resources in their anatomy training and 84.9% preferred the learning of anatomy content from cadavers. A clear majority 
of respondents favourably consider the anatomy curriculum within their pre-professional osteopathic programmes and the 
relevance of anatomy for safe clinical practice. They highlighted the importance of clinically integrated delivery and use of 
cadavers in anatomy teaching. These results will inform future osteopathic educators to ensure anatomy curriculum in pre-
professional osteopathic programmes is relevant and adequate.    
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Introduction

Osteopathy is a health profession based on the 
relationship between the structure of the body and how it 

functions, using palpation and manual techniques primarily 
on the musculoskeletal system to affect health [1-3]. In the 
USA, osteopathic physicians are considered equivalent to 
medical practitioners with full practice rights involving 
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prescriptions and surgery (osteopathic medicine) [4,5]. 
In other countries, including Australia and New Zealand, 
osteopathic practitioners (osteopaths) primarily employ 
manual therapy to the musculoskeletal system in order to 
improve health [4,5]. For both osteopathy and osteopathic 
medicine, a thorough knowledge of anatomy is not only 
fundamental to the practice of osteopathy for the formulation 
of appropriate diagnoses, interpretation of medical images, 
but is also required in the appropriate implementation, and 
integration of osteopathic principles in the pursuit of optimal 
function and health [6-9]. Historically, anatomy has also been 
important in the training of osteopaths [6]. The founder of 
osteopathy Andrew Taylor Still (1828-1917), emphasised 
to his students the need for a thorough knowledge and 
understanding of anatomy in clinical practice, when he 
stated:

“We teach you anatomy in all its branches, that you may 
be able to have and keep a living picture before your mind 
all the time, so that you can see all joints, ligaments, muscles, 
glands, arteries, veins, lymphatics, fascia superficial and 
deep, all organs” [6]. 

Accordingly, anatomy has continued to feature 
prominently within osteopathic curricula due to an 
adherence to underlying osteopathic principles [10-14]. 

As the primary objective of health profession curricula is 
to produce competent practitioners, it is necessary to consider 
the perceptions of practitioners when reviewing curricula 
[15-18]. Several studies have surveyed health practitioners’ 
perceptions of anatomy including medical practitioners 
[19-21], occupational therapists [16,22], physiotherapists 
[23], chiropractors [24], and osteopaths [25]. However, 
osteopaths’ attitudes towards the relevance and adequacy of 
their anatomy training, as well as different ways of anatomy 
teaching as part of pre-professional osteopathic education, 
has not been investigated. A knowledge and understanding 
of osteopaths’ opinion of the relevance and adequacy of 
anatomy training in preparation for clinical practice, should 
be considered as essential for informing designers of future 
osteopathic curricula. 

The aim of this study was to investigate the attitudes 
of Australian osteopathic practitioners towards the 
anatomy training, and mode of delivery as part of their pre-
professional education. 

Materials and Methods 

This study used a questionnaire-based survey designed 
to explore the attitudes of practitioners towards anatomy 
teaching, how it was taught, how it should be taught, and 
its clinical relevance. Data collection was carried out via 

a questionnaire that had been previously used in similar 
studies on medical students, clinicians, and educators 
[26,27]. Relevant questions from the original questionnaires 
were collated, reviewed and refined by the research team in 
the current study. The questionnaire was also shared with 
two experienced osteopathic educators for comment, and 
their feedback was incorporated into the final version of the 
questionnaire. 

The questionnaire tool collected data across two 
domains: (a) demographics and educational background of 
participants (i.e. age, gender, university of graduation, year 
of graduation); and (b) responses to statements on the role 
of anatomy in participant’s osteopathic pre-professional 
curriculum, its relationship with clinical practice, and 
different modes of anatomy teaching. These statements 
employed a 5-point Likert scale response format, where 
participants were requested to express their degree of 
agreement from strongly disagree to strongly agree [25,28]. 

Printed copies of the questionnaire were distributed 
to participants at the 2015 Osteopathy Australia National 
Conference and at a postgraduate osteopathic workshop 
held in the same year. Practitioners who attended both the 
conference and workshop only completed the questionnaire 
on one occasion. The annual Osteopathy Australia conference 
was convened by the national peak body representing 
the osteopathic profession in Australia. The postgraduate 
osteopathic workshop was an informal gathering of 
osteopathic practitioners. While a small number of students 
participated in this workshop, only responses collected 
from practitioners (those who had already obtained their 
osteopathic qualification) were included in this study. All 
data was de-identified and confidential. This study was 
approved by the Southern Cross University Human Research 
Ethics Committee (ECN-14-242). 

Descriptive statistics were used to compare participants’ 
age and gender distribution to the pool of registered 
osteopathic practitioners at the time of data collection 
i.e. 2015 [29,30]. All data were expressed as percentages 
or mean values (± standard error of the mean, SEM). 
Associations between parameters with categorical variables 
were investigated using ordinal logistic regression. Statistical 
analyses were done using IBM SPSS (v. 25; IBM SPSS, Armonk, 
NY). 

Results 

A total of 168 respondents completed the questionnaire. 
This represents a response rate of 96.0% of the attendees. 
The total number of respondents represented 8.73% 
(168/1925) of the total number of registered osteopathic 
practitioners in Australia at the time [29,30]. Table 1 outlines 
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the demographic details of participants and compares them 
to 2015 osteopathic registrants. There was no significant 
difference in proportion of males and females in the survey 
participants to that for practicing osteopaths (Chi-Square 

Goodness of Fit Test, p-value=0.145). The age distribution of 
the survey participants was not significantly different from 
the age distribution of practicing osteopaths (Chi-Square 
Goodness of Fit Test, p-value=0.132). 

Demographic Details of Participants Osteo Board Registrants a

Gender n % Age Mean Age SEM n %
Female 81 51.8 36.6 1.16 1030 53.82%

Male 87 48.2 41.8 1.31 985 46.18%
All participants 168 100 39.3 0.9 1925 100.00%

aOsteopathy Board, 2015, SEM = Standard of the error mean
Table 1: Demographic Details of Participants.

Details of the years of clinical practice of the participants, 
according to university of graduation, are shown in Table 2. 
As some educational institutions were small private colleges 
in the 1980s and no longer exist, graduates from this group 
had, on average, more years of clinical practice compared to 
graduates from current osteopathic programmes. Individual 
universities were anonymised and included both current and 

past programmes (in no particular order): Victoria University 
(current), Southern Cross University (current), Royal 
Melbourne Institute of Technology University (current), 
University of Western Sydney (not current), overseas trained 
(non-Australian), and small, private, independent colleges 
(not current) in Sydney, New South Wales. 

Uni n Mean SEM Minimum Maximum
1 48 7 0.7 0 15
2 34 0.7 0.2 0 3
3 28 13.5 1.2 3 24
4 21 8 0.5 4 12
5 19 20.7 2.5 1 39
6 18 31.1 1.2 25 43

Total 168 11.1 0.8 0 43

SEM= Standard of the Error Mean
Table 2: Years of Clinical Practice of Participants (in years).

Table 3 outlines the mean (± SEM) agreement ratings (on a 1- 
5 Likert scale, where 1= ‘Strongly Disagree’ and 5= ‘Strongly 
Agree’) for statements addressing the role of anatomy in a 
participant’s osteopathic pre-professional curriculum and its 
relationship with clinical practice. 

All fourteen statements on the questionnaire were 
clustered into three themes: anatomy knowledge and 
competent practitioners (statements 1-5); anatomy content 
organisation (statements 6-9); and anatomy teaching 
resources (statements 10-14). Under the first theme, all 
participants rated either agree (5.8%) or strongly agree 
(94.2%) to statement 1. Participants agreed with the 
statement concerning the relationship between anatomy 
knowledge and safe, competent practitioners. There were 

no significant differences in responses to these statements 
based on demographic parameters. Participants responded 
favourably when asked to rate statements concerning the 
adequacy of time dedicated to teaching anatomy within their 
osteopathic programme, and the applicability of anatomy 
to clinical practice. Under the second theme relating to the 
organisation of anatomy content, participants considered 
that anatomy should ideally be taught within a clinical 
context, across the entire programme, and demonstrated a 
preference for an integrated programme pedagogy, where 
the different biomedical sciences are taught together in 
a systems-based sequence. Under the third theme of the 
availability of anatomy teaching resources, participants 
preferred the use of cadavers in their learning of anatomy. 
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    Participant Responses (%)      

  Statements SD D N A SA n Mean SEM

  Theme 1: Anatomy knowledge and safe, competent practitioners:

1 Knowledge of anatomy is important for 
safe and competent practice. 0 0 0 6 94 168 4.94 0.018

2
Anatomy learnt in your osteopathic 

course can easily be applied in routine 
clinical practice.

0 2.4 3.6 26.3 67.7 167 4.59 0.052

3
Anatomy was taught in sufficient detail 
in my osteopathic course to prepare me 

for my current level of practice. 
0 3.6 6 45.2 45.2 166 4.32 0.058

4 My osteopathic course dedicated 
adequate time for teaching anatomy. 0 6 9.6 41.3 43.1 167 4.22 0.066

5
The structure of anatomy curriculum in 

my osteopathic course/study is adequate 
for safe clinical practice.

0 3 4.2 49.4 43.5 168 4.33 0.054

  Theme 2: Anatomy content organisation:

6 Anatomy teaching should be spread over 
all years within an osteopathic course. 0 2.4 9 28.1 60.5 167 4.47 0.059

7 Anatomy is best taught in pre-clinical 
years. 5.5 10.1 31.5 29.1 23.6 165 3.55 0.087

8 Anatomy is best taught in a clinical 
context. 0.6 1.8 18.1 39.2 40.4 166 4.17 0.064

9

Anatomy should not be taught as 
a separate subject, but should be 

merged into other relevant topics (e.g. 
Cardiovascular system, GIT).

7.9 17 27.9 27.9 19.4 165 3.34 0.093

  Theme 3: Anatomy teaching resources: 

10 With alternatives, use of cadavers is 
unnecessary. 50 34.9 9.6 3.6 1.8 166 1.72 0.071

11 Dissection is better than prosection. 0 0.6 1.2 0.6 97.6 168 4.95 0.025

12 Interactive learning is more beneficial 
for anatomy than reading textbooks. 1.2 2.4 14.5 33.1 48.8 166 4.26 0.068

13 Synthetic plastic models are useful for 
learning anatomy. 1.8 3 10.2 56.9 28.1 167 4.07 0.063

14 Anatomy computer simulated models 
are useful in learning anatomy. 0 1.8 18.6 52.2 27.5 167 4.05 0.057

SD= Strongly Disagree (1), D= Disagree (2), N= Neutral (3), A= Agree (4), SA= Strongly Agree (5), n= number, SEM= Standard of 
the error mean.
Table 3: Mean (± SEM) agreement ratings (on a scale 1- 5 Likert scale, where 1= ‘Strongly Disagree’ and 5 = ‘Strongly Agree’) for 
statements related to linkage between anatomy education and clinical practice.

Participants were asked to state what type of anatomical 
teaching resources they had access to while studying the 
anatomy component of their osteopathic pre-professional 

training. Table 4 outlines the anatomy learning resources 
available to participants as part of their pre-professional 
education (expressed as a percentage of participants). 
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Teaching resources/tools %
Lectures 97.6

Plastic models 96.4
Atlases 90.5

Diagnostic imaging (X-rays, MRI) 88.1
Prosection of cadavers 78.6
Platinated specimens 67.9
Dissection of cadavers 55.1*

Examination of ‘potted’ specimens 54.2
3D Anatomy Computer Simulation Models 32.7

Body Painting 19
*One missing value.
Table 4: Available anatomical teaching tools.

Participant responses to statements numbered 3, 4, 5, 
6 and 10 showed association between variables (university 
of graduation, or years of practice, and gender). All other 
statements (i.e. statements 1, 2, 7, 8, 9, 11, 12, 13 and 14), 

showed no association with any of the variables. Table 5 
describes the association between variables which influenced 
participant responses (ordinal logistic regression). 

Statement number Variable P values
3 Uni of graduation <0.001
4 Uni of graduation <0.0005
5 Uni of graduation 0.002
6 Uni of graduation 0.001

10 Gender 0.019

Using ordinal logistic regression.
Table 5: Association between variables for some statements

Table 6 shows the different responses to statement 4 
(i.e. “My osteopathic course dedicated adequate time for 
teaching anatomy.”) according to the university or institution 
of graduation. There were significant differences between 
participants who had graduated from university 1, 3, and 5 
compared to university 6 (p<0.0005). 

University D N A SA Total

1
Count 0 2 12 34 48

% w in Uni 0.00% 4.20% 25.00% 70.80% 100%

2
Count 0 2 13 12 27

% w in Uni 0.00% 7.40% 48.10% 44.40% 100%

3
Count 6 4 29 4 34

% w in Uni 17.60% 11.80% 58.80% 11.80% 100%

4
Count 0 3 6 10 19

% w in Uni 0.00% 15.80% 31.60% 52.60% 100%

5
Count 2 4 10 2 18

% w in Uni 11.10% 22.20% 55.60% 11.10% 100%

6
Count 2 1 8 10 21

% w in Uni 9.50% 4.80% 38.10% 47.60% 100%

Total
Count 10 16 69 72 167

% w in Uni 6.00% 9.60% 41.30% 43.10% 100%

Table 6: Distribution of responses by Uni of graduation for statement 4.

Discussion 

This study investigated the attitudes of osteopathic 
practitioners towards their anatomy training, as a 
component of their pre-professional education. Participants 
considered their anatomy training as satisfactory, and 
adequate preparation for osteopathic clinical practice. 
These findings align with existing investigations among 
Australian chiropractors [24], Scottish medical practitioners 

[19], English medical practitioners [31], Spanish medical 
graduates [21] and international medical reviews [32,33]. 

The issue of the adequacy of anatomy training within 
medical education for safe medical practice, has been the 
topic of much debate, with calls for required minimum 
levels of anatomy knowledge for safe and competent medical 
practice to be established [34-36]. Similar claims have been 
made within chiropractic education [37]. Although there has 
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been a steady decline in the number of teaching hours devoted 
to the anatomical sciences in medical and health profession 
education over recent years [20,38-42], respondents, 
including recent graduates, considered the amount of time 
allocated to anatomy education within their osteopathic 
programme as adequate. A recent survey revealed the mean 
number of hours dedicated to the teaching of anatomy 
within the current osteopathic programmes in Australia 
and New Zealand was 203.1 (SD ± 59.0) [43]. This compares 
favourably with the mean number of hours of anatomy 
within American osteopathic education which was 210 
hours in 2010 (109 hours for lectures or group activities, and 
101 hours for practicals, laboratory, skills training activities) 
[5]. The present study included several historical osteopathic 
programmes. Participants who graduated from these 
programmes also reported favourable results in relation to 
anatomy teaching. This category included the University of 
Western Sydney, which produced graduates from 2002 until 
2009, overseas trained participants, and practitioners from 
several small, private, independent colleges in Sydney, New 
South Wales in the 1980s. 

Integration of curricula involves the removal of 
traditional boundaries between disciplines within the 
preclinical (predominated by the basic medical sciences), and 
subsequent clinical subjects [39,44,45]. In training clinicians, 
the integrated curriculum facilitates the incorporation of 
existing basic science knowledge with newly acquired clinical 
knowledge [46]. Associated with the move to integrated 
curricula has been a systemic-based approach to the teaching 
of anatomy, as opposed to the more traditional region-based 
approach (i.e. the thoracic region, the cranium, the lower 
limb, the pelvic region, etc) [47-49]. This non-traditional 
approach involves the integration of basic medical sciences 
applied to clinical concepts and is taught within a more 
clinically focused context [50]. Studies of Australian and New 
Zealand medical schools found that nearly all participating 
schools employed an integrated, systemic approach to the 
teaching of anatomy [41]. In contrast to medicine [39], 
all four current osteopathic programmes in Australia and 
New Zealand teach anatomy using a region-based approach 
[51,52]. This could be attributed to the regional approach 
of the osteopathic manipulative technique skills curricula, 
where it is convention to follow a region-based sequence [5]. 

The present study detected an association between 
university of graduation and participant responses 
(answers) in three of the theme-one statements (statements 
1 to 5), which relates to anatomy knowledge and competent 
practitioners, specifically about participants’ opinion of 
their level of anatomical instruction within their pre-
professional osteopathic programme. Participant responses 
to one of the statements (statement 6) of theme-two 
(concerning anatomy content organisation-statements 6 to 

9), were associated with university of graduation. This is 
not surprising as participants who graduated from the same 
university had studied the same osteopathic programme 
with the same anatomy syllabus. Most respondents (88.6%) 
agreed or strongly agreed with spreading the anatomy 
content throughout the osteopathic programme, as they can 
see the benefits of more anatomy content in the clinical years 
of osteopathic programmes. Participant responses to theme-
three statements (concerning anatomy teaching resources 
available as part of their pre-professional programmes-
statements 10 to 14) were associated with the university 
of graduation. This was expected as participants, who were 
studying at different universities would have had access to 
different anatomy teaching resources. The available anatomy 
teaching resources can greatly facilitate and scaffold 
students’ learning of anatomy. 
 

Participants in the present study expressed a preference 
for anatomy content to be spread throughout the entire 
curriculum. Implementing this would be difficult in an 
integrated curriculum [39,40]. This practice of integration 
(combining biomedical sciences with clinical subjects [44], 
assists students to clinically apply anatomy in their studies 
[53] and has been shown to increase anatomy knowledge 
retention [51,54]. Within the context of the overall 
curriculum, participants agreed that anatomy should be 
taught within a clinical context (statement 8). Bergman, et al. 
[32] outlines four contexts within which anatomy teaching is 
commonly employed in medical education. They are: clinical 
skills (physical examination), pathological, radiographic, and 
surgical procedures. The use of medical images (radiographs, 
CT scans, or MRIs) was commonly used in teaching anatomy 
within Australian and New Zealand osteopathic education, 
with 88.1% of respondents reporting access to medical 
images [43]. Medical students report a more positive 
approach to learning anatomy when it is taught within a 
clinical context as opposed to traditional curricula where 
it is taught as a standalone subject [55]. Context is closely 
related to learning where students’ perceived relevance of 
the learning material can be a motivator for learning [56], 
hence, the findings of the present study are important, as 
the participants’ perception of the relevance of anatomy can 
provide a strong motivator to learning.

In addition to context, availability of learning resources 
should also be considered. This study found that participants 
were provided with a range of anatomy learning and 
teaching tools as part of their osteopathic education (Table 
5). This is similar to medical education [33,57,58] where 
teaching and learning tools include: dissection by students, 
inspection of prosected specimens, didactic face to face 
lectures, use of anatomy models, computer-based learning 
(such as, Virtual Reality (VR), Augmented Reality (AR), and 
3-Dimension(3-D)), living anatomy (i.e. surface anatomy) and 
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radiological anatomy teaching [33,59,60]. All participants had 
access to most of these learning resources. Although living 
anatomy was not mentioned in the questionnaire, it is known 
that all osteopathic students regularly use living or surface 
anatomy as part of their acquisition of psychomotor skills in 
the learning of manual osteopathic technique procedures, 
where students regularly practice these procedures on each 
other as part of the learning process in class [61,62]. 

The use of cadavers in learning anatomy was considered 
positively by participants in the current study, a sentiment 
echoed by anatomists, clinicians and students alike 
[46,57,63,64]. Despite a strong preference by participants 
in the present study, for the use of cadaveric dissection 
over prosected specimens, only one of the four current 
osteopathic programmes in Australia and New Zealand 
include dissection as a compulsory component of pre-
professional osteopathic training [43]. This is in contrast 
to the current state of medical education in Australia and 
New Zealand, where 75% of surveyed medical schools 
offer medical students the opportunity for human cadaver 
dissection [63]. Notwithstanding, all the current Australian 
osteopathic programmes, employ prosected cadavers as 
part of their anatomy teaching, while students enrolled in 
the only osteopathic programme in New Zealand, do not 
have access to cadaver specimens [43]. This is worthy of 
note, considering the ongoing debate around the benefits of 
dissection over prosection in learning anatomy [21,57]. 

In the current study, 88.1% of participants reported 
access to medical imaging as part of their learning of anatomy. 
This compares well with Canadian medical schools, where 
13 of the 14 English-based schools indicated some degree 
of incorporation of radiology in their anatomy instructions 
[65]. This is supported by the literature where the benefits of 
using radiology in anatomy teaching have been well reported 
[66]. 

Even with advanced computer-based learning resources 
(VR, AR, & 3D), participants highly valued the use of cadavers 
in learning of anatomy. This is not surprising, as previous 
studies have reported similar findings [24,57,67,68]. An 
appreciation of the spatial or 3D relationships of anatomical 
structures is an important element in learning anatomy 
[69,70]. This has been one of the stated benefits of using 
dissection in learning anatomy [45,63,64]. Understanding 
the 3D nature of structures can be compromised with the use 
of computer-based learning tools [69,70]. Notwithstanding, 
participants valued the use of computer-based learning 
resources in learning anatomy, even though studies have 
demonstrated little benefit between using computer-based 
learning and use of plastic or physical 3D models in anatomy 
[71,72]. The development and inculcation of non-traditional, 
discipline-independent skills can be of benefit with the use 

of cadavers in anatomy instruction [73]. 

Participants showed a clear preference for dissection and 
integrated curricula in learning anatomy. However, adopting 
an integrated program pedagogy that includes dissection is 
difficult to design and deliver, as the anatomy dissection is a 
separate subject, and can take up considerable time within 
a curriculum. This combination of integrated curricular and 
dissection is not reflected in the current anatomy syllabus 
within osteopathic education in Australia and New Zealand 
[43]. 

As the chiropractic profession shares a similar history to 
osteopathy, the trends and issues within anatomy training in 
chiropractic education are also relevant to osteopathy. Both 
professions use manual therapy to affect the musculoskeletal 
system [1,14,74]. In Australia, both professions have similar 
statutory regulation and scope of practice [75,76], as 
well as comparable educational requirements [77]. Given 
these similarities, challenges faced over anatomy teaching 
within chiropractic education are pertinent for osteopathic 
education. These concerns include the adaption of 
chiropractic anatomy curricula in response to the changing 
landscape of health professions education [57,78,79], and 
the calls for the establishment of minimum levels of anatomy 
knowledge for safe chiropractic practice [37]. Osteopathic 
education must also adapt to the rapidly evolving health care 
landscape, and curricular reform to produce graduates who 
are capable of providing relevant and effective health care 
well into the future.

The Covid-19 pandemic in 2020, required anatomical 
educators to rapidly transfer content delivery to a 
predominantly online environment [67,80,81]. These online 
delivery adaptations have generally been within reasonable 
timeframes, and considered as successful [57,67,80-95]. 
Despite previous opposition to more online delivery of the 
anatomy syllabus, the changes to delivery have become what 
is now referred to as the ‘new normal.’ The anatomy syllabus 
within osteopathic education programmes will need to adapt 
and evolve to take on more online methods of delivery within 
this new educational landscape, while not compromising 
educational quality. Although osteopathic practitioners 
were satisfied with their anatomy education, curricula must 
constantly evolve and should continually improve pursuant 
to developments in pedagogical research and clinical 
practice. A salient recommendation from the present study 
includes the establishment of a core anatomical curriculum 
for Australian osteopathic education, which can inform 
evidence-based osteopathic curricular design, as has been 
established in medical education [35,36]. 

Some limitations of this study included the relatively 
small sample size which may not accurately reflect the views 
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of the broader Australian osteopathic profession. As the 
more technologically based teaching resources were only 
more recently available, those osteopathic practitioners who 
studied for their pre-professional qualification more than 10 
to 15 years ago would not have had easy access to many of 
the current learning tools. It is also not possible to measure 
the full effects of the Covid-19 pandemic. The passage of time 
will reveal whether these changes are ongoing. 

This survey of Australian osteopathic practitioners 
confirms that anatomy is considered an important 
component of osteopathic education and essential for safe 
and competent practice. Participants consider as adequate 
their anatomy instruction as part of their pre-professional 
osteopathic education. These results can be used to inform 
and guide future osteopathic curricula designers, to ensure 
the anatomy syllabus is adequate for the training of safe 
and competent osteopathic practitioners. As anatomy 
teaching resources are the scaffolds for anatomy learning 
and teaching, special care should be taken in osteopathic 
programmes to provide appropriate discipline-specific 
educational resources. 

References

1.	 Kron J (2003) Osteopathy. Journal of Complementary 
Medicine 25(5): 22-26.

2.	 Gevitz N (2009) The transformation of osteopathic 
medical education. Acad Med 84(6): 701-706.

3.	 Osteopathic International Alliance (2013) What is 
Osteopathy and Osteopathic medicine and how can it 
help you. 

4.	 Burke WJ (2020) Global review of osteopathic medicine 
and osteopathy 2020. Osteopathic International Alliance. 

5.	 American Association of Colleges of Osteopathic 
Medicine (2021) AACOM Reports on Curriculum.

6.	 Still AT (1899) Philosophy of osteopathy. CreateSpace 
Independent Publishing Platform, pp: 1-146. 

7.	 Still AT (1910) Osteopathic Research and Practice. 1st 

(Edn.), Eastland Press, pp: 1-293.

8.	 Page LE (1927) Osteopathic fundamentals. Kirksville 
MO, Journal Printing company. 

9.	 Schuenke M, Towns LC, Willard FH (2018) Anatomy 
General and embryological concepts. In: Seffinger MA 
(Ed.), In Foundations of Osteopathic Medicine. 4th (Edn.), 
Wolters Kluwer, Philadelphia, pp: 44-79.

10.	 Kuchera ML, Kuchera WA, Faao D (1994) Osteopathic 

considerations in systemic dysfunction. Greyden Press 
LLC, pp: 1-235.

11.	 Paulus S (2013) The core principles of osteopathic 
medicine. Int J Osteopath Med 16(1): 11-16.  

12.	 Tyreman S (2013) Re-evaluating osteopathic principles. 
Int J Osteopath Med 16: 38-45.

13.	 Brokaw JJ, Byram JN, Traser CJ, Abor TC (2016) How the 
distinctive cultures of osteopathic and allopathic medical 
schools affect the careers, perceptions, and institutional 
efforts of their anatomy facilities: A quantitative case 
study of two schools. Anat Sci Educ 9(3): 255-264.

14.	 Jones JM, Peterson BE (2018) History of the osteopathic 
profession. In: Seffinger MA (Ed.), In Foundations 
of Osteopathic Medicine. 4th (Edn.), Wolters Kluwer, 
Philadelphia, pp: 19-43. 

15.	 Armstrong DL, Rosser BWC (1996) A survey comparing 
human gross anatomy courses for physical therapy 
students in Canada and the United States. Physiotherapy 
Canada 48: 185-189. 

16.	 Latman NS, Lanier R (2001) Gross anatomy course 
content and teaching methodology in allied health 
Clinicians experiences and recommendations. Clinical 
Anatomy 14(2): 152-157.

17.	 Schofield KA (2018) Anatomy education in occupational 
therapy curricula Perspectives of practitioners in the 
United States. Anat Sci Educ 11: 243-253. 

18.	 Lazarus MD, Chinchilli VM, Leong SL, Kauffman GL 
(2012) Perceptions of anatomy Critical components in 
the clinical setting. Ana Sci Educ 5(4): 187-199. 

19.	 Waterston SW, Stewart IJ (2005) Survey of clinicians 
attitudes to the anatomical teaching and knowledge of 
medical students. Clin Anat 18(5): 380-384.  

20.	 Fitzgerald JEF, White MJ, Tang SW, Maxwell-Armstrong 
CA, James DK, et al. (2008) Are we teaching sufficient 
anatomy at medical school? The opinions of newly 
qualified doctors. Clin Anat 21(7): 718-724.

21.	 Arraez-Aybar LA, Garcia-Mata R, Murillo-Gonzalez 
JA, de-la-Cuadra-Blanco C, Gomez-Martinez A, et al. 
(2021) Physicians’ viewpoints on faculty anatomists 
and dissection of human bodies in the undergraduate 
medical studies. Ann Anat 238: 151786.

22.	 Schofield KA (2014) Anatomy in occupational therapy 
program curriculum: Practitioners’ perspectives. Anat 
Sci Educ 7:97-106. 

https://medwinpublishers.com/JHUA
https://pubmed.ncbi.nlm.nih.gov/19474540/
https://pubmed.ncbi.nlm.nih.gov/19474540/
https://oialliance.org/wp-content/uploads/2021/02/OIA_Report_2020_FINAL.pdf
https://oialliance.org/wp-content/uploads/2021/02/OIA_Report_2020_FINAL.pdf
https://www.sciencedirect.com/science/article/abs/pii/S1746068912000703
https://www.sciencedirect.com/science/article/abs/pii/S1746068912000703
https://www.journalofosteopathicmedicine.com/article/S1746-0689(12)00072-7/fulltext
https://www.journalofosteopathicmedicine.com/article/S1746-0689(12)00072-7/fulltext
https://pubmed.ncbi.nlm.nih.gov/26580141/
https://pubmed.ncbi.nlm.nih.gov/26580141/
https://pubmed.ncbi.nlm.nih.gov/26580141/
https://pubmed.ncbi.nlm.nih.gov/26580141/
https://pubmed.ncbi.nlm.nih.gov/26580141/
https://pubmed.ncbi.nlm.nih.gov/11241751/
https://pubmed.ncbi.nlm.nih.gov/11241751/
https://pubmed.ncbi.nlm.nih.gov/11241751/
https://pubmed.ncbi.nlm.nih.gov/11241751/
https://eric.ed.gov/
https://eric.ed.gov/
https://eric.ed.gov/
https://pubmed.ncbi.nlm.nih.gov/22532497/
https://pubmed.ncbi.nlm.nih.gov/22532497/
https://pubmed.ncbi.nlm.nih.gov/22532497/
https://pubmed.ncbi.nlm.nih.gov/15971223/
https://pubmed.ncbi.nlm.nih.gov/15971223/
https://pubmed.ncbi.nlm.nih.gov/15971223/
https://pubmed.ncbi.nlm.nih.gov/18773486/
https://pubmed.ncbi.nlm.nih.gov/18773486/
https://pubmed.ncbi.nlm.nih.gov/18773486/
https://pubmed.ncbi.nlm.nih.gov/18773486/
https://www.sciencedirect.com/science/article/abs/pii/S0940960221001126
https://www.sciencedirect.com/science/article/abs/pii/S0940960221001126
https://www.sciencedirect.com/science/article/abs/pii/S0940960221001126
https://www.sciencedirect.com/science/article/abs/pii/S0940960221001126
https://www.sciencedirect.com/science/article/abs/pii/S0940960221001126


Journal of Human Anatomy9

Blaich R, et al. Australian Osteopath’s Attitudes towards Anatomy Training as Part of 
their Pre-Professional Education. J Human Anat 2023, 7(1): 000169.

Copyright© Blaich R, et al.

23.	 Shead DA Roos R, Olivier B, Ihunwo AO (2018) Gross 
anatomy education for South African undergraduate 
physiotherapy students. Anat Sci Educ 11(6): 554-564. 

24.	 Giuriato R, Strkalj G, Prvan T, Pather N (2020) Australian 
chiropractors’ perception of the clinical relevance 
of anatomical sciences and adequacy of teaching in 
chiropractic curricula. Chiropractic & Manual Therapies 
28(1): 37.

25.	 Blaich R, Pather N, Lou K, Strkalj G (2019) Australian 
osteopathic practitioners’ perceptions of the clinical 
relevance of anatomy. Int J Morphol 37(1): 319-323. 

26.	 Arraez-Aybar LA, Sanchez-Montesinos I, Mirapeix 
RM, Mompeo-Corredera B, Sanudo-Tejero JR (2010) 
Relevance of human anatomy in daily clinical practice. 
Annuals of Anatomy 192(6): 341-348.

27.	 Sbayeh A, Choo MAQ, Quane KA, Finucane P, McGrath D, 
et al. (2016) Relevance of anatomy to medical education 
and clinical practice Perspectives of medical students 
clinicians and educators. Perspect Med Educ 5(6): 338- 
346.  

28.	 Harpe SE (2015) How to analyse Likert and other rating 
scale data. Current in Pharmacy Teaching and Learning 
7(6): 836-850.

29.	 (2015) Osteopathy Registration Data. Osteopathy board 
of Australia. 

30.	 Steel A, Jackson N, Blaich R, Kirk M, Wardle J (2018) 
Impact of the workforce distribution on the viability 
of the osteopathic profession in Australia Results from 
a national survey of registered. Chiropractic & Manual 
Therapies 26(1): 1-6.

31.	 Turney BW (2007) Anatomy in a modern medical 
curriculum. Ann R Coll Surg Engl 89(2): 104-107.

32.	 Bergman EM, Van Der Vleuten CPM, Scherpbier AJJ 
(2011) Why don’t they know enough about anatomy? A 
narrative review. Med Teach 33(5): 403-409. 

33.	 Estai M, Bunt S (2015) Best teaching practices in anatomy 
education: A critical review. Ann Anat 208: 151-157.

34.	 Mc Hanwell S, Davies DC, Morris J, Parkin I, Whiten 
S, et al. (2007) A core syllabus in anatomy for medical 
students Adding common sense to need to know. Eur J 
Anat 11(S1): 3-18.  

35.	 Tubbs RS, Sorenson EP, Sharma A, Benninger B, Norton 
N, et al. (2014) The development of a core syllabus 
for the teaching of head and neck anatomy to medical 
students. Clin Anat 27(3): 321-330. 

36.	 Smith CF, Finn GM, Stewart J, Atkinson MA, Davies DC, et 
al. (2016) The anatomical Society core regional anatomy 
syllabus for undergraduate medicine. J Anat 228(1): 15-
23. 

37.	 Chapman PD, Meyer A, Young K, Wibowo D, Walker B 
(2015) Emphasis on various subtopics in the anatomy 
curriculum for chiropractic training: An international 
survey of chiropractors and anatomists. J Chiro Educ 
29(1): 37-42. 

38.	 Moxham BJ, Plaisant O (2007) Perception of medical 
students towards the clinical relevance of anatomy. Clin 
Anat 20(5): 560- 564. 

39.	 Drake RL, McBride, JM, Pawlina W (2014) An update on 
the status of anatomical sciences education in United 
States medical schools. Ana Sci Educ 7(4): 321-325.

40.	 McBride JM, Drake RL (2018) National survey on 
anatomical sciences in medical education. Anat Sci Educ 
11(1): 7-11. 

41.	 Trautman J, McAndrew D, Craig SJ (2019) Anatomy 
teaching stuck in time A 10 year follow up of anatomy 
education in Australian and New Zealand medical 
schools. Aust J Educ 63(3): 340-350. 

42.	 Cheng X, Chan LK, Pan SQ, Cai H, Li YQ, et al. (2021) 
Gross anatomy education in China during the Covid-19 
pandemic: A national study. Anat Sci Educ 14(1): 8-18. 

43.	 Blaich R, Pather N, Prvan T, Engel R, Marhoff-Beard SA 
(2021b) Survey of anatomy education in Australian 
and New Zealand osteopathic programs. Unpublished 
manuscript.

44.	 Hays R (2013) Integration in medical education: What 
do we mean. Education for Primary Care 24(3): 151-152.

45.	 Fleagle TR, Borcherding NC, Harris J, Hoffmann DS 
(2018) Application of flipped classroom pedagogy to the 
human anatomy laboratory: Student preferences and 
learning outcomes. Anat Sci Educ 11(4): 385-396.

46.	  Papa V, Vaccarezza M (2013) Teaching anatomy in the 
XXI century New aspects and pitfalls. The Scientific 
World Journal, 310348. 

47.	 Pais D, Moxham, BJ (2013) Should gross anatomy be 
taught systematically or regionally. Eur J Anat 17(1):43-
47. 

48.	 Arslan OE (2014) Region vs. system-based anatomy: 
Efficacy and implementation. Am Int J Biol 2(3): 1-23. 

49.	 Stabile I (2015) Designing courses in anatomy. Eur J Anat 

https://medwinpublishers.com/JHUA
https://pubmed.ncbi.nlm.nih.gov/29338131/
https://pubmed.ncbi.nlm.nih.gov/29338131/
https://pubmed.ncbi.nlm.nih.gov/29338131/
https://chiromt.biomedcentral.com/articles/10.1186/s12998-020-00325-6
https://chiromt.biomedcentral.com/articles/10.1186/s12998-020-00325-6
https://chiromt.biomedcentral.com/articles/10.1186/s12998-020-00325-6
https://chiromt.biomedcentral.com/articles/10.1186/s12998-020-00325-6
https://chiromt.biomedcentral.com/articles/10.1186/s12998-020-00325-6
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-95022019000100319&lng=en&nrm=iso&tlng=en
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-95022019000100319&lng=en&nrm=iso&tlng=en
https://www.scielo.cl/scielo.php?script=sci_arttext&pid=S0717-95022019000100319&lng=en&nrm=iso&tlng=en
https://pubmed.ncbi.nlm.nih.gov/20591641/
https://pubmed.ncbi.nlm.nih.gov/20591641/
https://pubmed.ncbi.nlm.nih.gov/20591641/
https://pubmed.ncbi.nlm.nih.gov/20591641/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5122519/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5122519/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5122519/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5122519/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5122519/
https://www.sciencedirect.com/science/article/abs/pii/S1877129715200196
https://www.sciencedirect.com/science/article/abs/pii/S1877129715200196
https://www.sciencedirect.com/science/article/abs/pii/S1877129715200196
https://researchportal.scu.edu.au/esploro/outputs/journalArticle/Impact-of-the-workforce-distribution-on/991012925568902368
https://researchportal.scu.edu.au/esploro/outputs/journalArticle/Impact-of-the-workforce-distribution-on/991012925568902368
https://researchportal.scu.edu.au/esploro/outputs/journalArticle/Impact-of-the-workforce-distribution-on/991012925568902368
https://researchportal.scu.edu.au/esploro/outputs/journalArticle/Impact-of-the-workforce-distribution-on/991012925568902368
https://researchportal.scu.edu.au/esploro/outputs/journalArticle/Impact-of-the-workforce-distribution-on/991012925568902368
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1964553/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1964553/
https://pubmed.ncbi.nlm.nih.gov/21355704/
https://pubmed.ncbi.nlm.nih.gov/21355704/
https://pubmed.ncbi.nlm.nih.gov/21355704/
https://pubmed.ncbi.nlm.nih.gov/26996541/
https://pubmed.ncbi.nlm.nih.gov/26996541/
https://www.eurjanat.com/v1/journal/paper.php
https://www.eurjanat.com/v1/journal/paper.php
https://www.eurjanat.com/v1/journal/paper.php
https://www.eurjanat.com/v1/journal/paper.php
https://pubmed.ncbi.nlm.nih.gov/24453104/
https://pubmed.ncbi.nlm.nih.gov/24453104/
https://pubmed.ncbi.nlm.nih.gov/24453104/
https://pubmed.ncbi.nlm.nih.gov/24453104/
https://onlinelibrary.wiley.com/doi/full/10.1111/joa.12405
https://onlinelibrary.wiley.com/doi/full/10.1111/joa.12405
https://onlinelibrary.wiley.com/doi/full/10.1111/joa.12405
https://onlinelibrary.wiley.com/doi/full/10.1111/joa.12405
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4360769/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4360769/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4360769/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4360769/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4360769/
https://pubmed.ncbi.nlm.nih.gov/17149736/
https://pubmed.ncbi.nlm.nih.gov/17149736/
https://pubmed.ncbi.nlm.nih.gov/17149736/
https://pubmed.ncbi.nlm.nih.gov/24895314/
https://pubmed.ncbi.nlm.nih.gov/24895314/
https://pubmed.ncbi.nlm.nih.gov/24895314/
https://pubmed.ncbi.nlm.nih.gov/29265741/
https://pubmed.ncbi.nlm.nih.gov/29265741/
https://pubmed.ncbi.nlm.nih.gov/29265741/
https://journals.sagepub.com/doi/abs/10.1177/0004944119878263
https://journals.sagepub.com/doi/abs/10.1177/0004944119878263
https://journals.sagepub.com/doi/abs/10.1177/0004944119878263
https://journals.sagepub.com/doi/abs/10.1177/0004944119878263
https://pubmed.ncbi.nlm.nih.gov/33217164/
https://pubmed.ncbi.nlm.nih.gov/33217164/
https://pubmed.ncbi.nlm.nih.gov/33217164/
https://pubmed.ncbi.nlm.nih.gov/23676867/
https://pubmed.ncbi.nlm.nih.gov/23676867/
https://pubmed.ncbi.nlm.nih.gov/29283505/
https://pubmed.ncbi.nlm.nih.gov/29283505/
https://pubmed.ncbi.nlm.nih.gov/29283505/
https://pubmed.ncbi.nlm.nih.gov/29283505/
https://pubmed.ncbi.nlm.nih.gov/24367240/
https://pubmed.ncbi.nlm.nih.gov/24367240/
https://pubmed.ncbi.nlm.nih.gov/24367240/
https://www.eurjanat.com/v1/journal/paper.php
https://www.eurjanat.com/v1/journal/paper.php
https://www.eurjanat.com/v1/journal/paper.php
https://eurjanat.com/v1/journal/paper.php


Journal of Human Anatomy10

Blaich R, et al. Australian Osteopath’s Attitudes towards Anatomy Training as Part of 
their Pre-Professional Education. J Human Anat 2023, 7(1): 000169.

Copyright© Blaich R, et al.

19(1): 87-104. 

50.	 Sweeney GD, Mitchell DL (1975) An introduction to the 
study of medicine Phase 1 of the McMaster M.D. program. 
J Med Educ 50: 70 -77. 

51.	 Blaich R, Pather N, Prvan T, Engel R, Hulme A, et al. 
(2021a) Strkalj, G. Anatomy knowledge retention in 
Australian osteopathic training: A comparative study. 
Euro J Anat 25(4): 433-455. 

52.	 Sandhouse M A (2015) Teaching guide for osteopathic 
manipulative medicine. In: Kendi H (Ed.), American 
Association of Colleges of Osteopathic Medicine, pp: 125. 

53.	 Evans DJ, Watt DJ (2005) Provision of anatomical 
teaching in a new British medical school: Getting the 
right mix. Anat Rec B New Anat 284(1): 22-27.

54.	 Hulme AK, Luo K, Strkalj G (2020) Musculoskeletal 
anatomy knowledge retention in the Macquarie 
University chiropractic program A cross sectional study. 
Anatomical Sciences Education 13(2): 182-191.

55.	 Malik AS, Malik RH (2011) Twelve tips for developing an 
integrated curriculum. Med Teach 33(2): 99-104.

56.	 Kember D, Ho A, Hong C (2008) The importance of 
establishing relevance in motivating student learning. 
Active Learning High Education 9(3): 249-263. 

57.	 McMenamin PG, McLachlan J, Wilson A, McBride JM, 
Pickering J, et al. (2018) Do we really need cadavers 
anymore to learn anatomy in undergraduate medicine. 
Medical Teacher 40(10): 1020-1029. 

58.	 Youssef S (2021) Different approaches for teaching and 
learning anatomy and future directions. Indian Journal 
of Clinical Anatomy and Physiology 8(1): 1-6. 

59.	 Brenner E, Maurer H, Moriggi B, Pomaroli A (2003) 
General educational objectives matched by the 
educational method of a dissection lab. Ann Anat 185: 
229-230. 

60.	 Kerby J, Shukur ZN, Shalhoub B (2011) The relationships 
between learning outcomes and methods of teaching 
anatomy as perceived by medical students. Clinical 
Anatomy 24(4): 489-497.  

61.	 Howell JN, Conaster RR, Williams RL, Burns JM, Eland 
DC, et al. (2008) The virtual haptic back: A simulation for 
training in palpatory diagnosis. BMC Medical Education 
8: 14.

62.	 Browning S (2010) Teaching osteopathic technique; 
Using research to identify good teaching practice. Int J 

Osteopath Med 13(2): 70-73. 

63.	 Bouwer HE, Valter K, Webb AL (2016) Current integration 
of dissection in medical education in Australia and New 
Zealand: Challenges and successes. Anat Sci Educ 9(2): 
161-170. 

64.	 Harris JA, Adey TL, McKay DW (2020) Is exam 
performance in anatomy influenced by teaching with 
prosected cadavers? An evidence-based study. Clin Anat 
33(6): 969-974.

65.	 Jack A, Burbridge B (2012) The utilisation of radiology 
for the teaching of anatomy in Canadian medical schools. 
Canadian Association of Radiologists Journal 63(3): 160-
164. 

66.	 Chew C, O’Dwyer PJ, Young D, Gracie JA (2020) Radiology 
teaching improves anatomy in medical students. Br J 
Radiol 93: 20200463. 

67.	 Pather N (2020) Prosection and dissection laboratory 
sessions: Design and implement to enhance learning. In: 
Chan LK, et al. (Eds.), Teaching Anatomy. Springer, Cham, 
pp: 259- 269.  

68.	 Steinborn A, Werner S, Marz M, Brunt I (2021) Evaluation 
of a 3D-MC examination format in anatomy. Ann Anat 
236: 151666.  

69.	 Aziz MA, Mc Kenzie JC, Wilson JS, Cowie RJ, Ayeni SA, et 
al. (2002) The human cadaver in the age of biomedical 
informatics. Anat Rec 269(1): 20-32. 

70.	 Granger NA (2004) Dissection laboratory is vital to 
medical gross anatomy education. Anat Rec 28(1): 6-8.

71.	 Hoyek N, Collet C, Rienzo FD, Almeida MD, Guillot A, et 
al. (2014) Effectiveness of three-dimensional digital 
animation in teaching human anatomy in an authentic 
classroom context. Anat Sci Educ 7(6): 430-437.

72.	 Yammine K, Violato CA (2015) meta analysis of 
the educational effectiveness of three dimensional 
visualization technologies in teaching anatomy. Anat Sci 
Educ 8(6): 525-538. 

73.	 Evans DJR, Pawlina W, Lachman N (2018) Human 
skills for human[istic] anatomy: An emphasis on non-
traditional discipline-independent skills. Anat Sci Educ 
111(3): 221-224.

74.	 Kaptchuk TJ, Eisenberg DM (1998) Chiropractic Origins 
controversies and contributions. Ach Intern Med 
158(20): 2215-2224.  

75.	 Chiropractic Board of Australia (2014) Title protection 

https://medwinpublishers.com/JHUA
https://eurjanat.com/v1/journal/paper.php
https://eurjanat.com/articles/anatomy-knowledge-retention-in-australian-osteopathic-training-a-comparative-study/
https://eurjanat.com/articles/anatomy-knowledge-retention-in-australian-osteopathic-training-a-comparative-study/
https://eurjanat.com/articles/anatomy-knowledge-retention-in-australian-osteopathic-training-a-comparative-study/
https://eurjanat.com/articles/anatomy-knowledge-retention-in-australian-osteopathic-training-a-comparative-study/
https://pubmed.ncbi.nlm.nih.gov/15898082/
https://pubmed.ncbi.nlm.nih.gov/15898082/
https://pubmed.ncbi.nlm.nih.gov/15898082/
https://pubmed.ncbi.nlm.nih.gov/30920180/
https://pubmed.ncbi.nlm.nih.gov/30920180/
https://pubmed.ncbi.nlm.nih.gov/30920180/
https://pubmed.ncbi.nlm.nih.gov/30920180/
https://pubmed.ncbi.nlm.nih.gov/20874013/
https://pubmed.ncbi.nlm.nih.gov/20874013/
https://journals.sagepub.com/doi/10.1177/1469787408095849
https://journals.sagepub.com/doi/10.1177/1469787408095849
https://journals.sagepub.com/doi/10.1177/1469787408095849
https://pubmed.ncbi.nlm.nih.gov/30265177/
https://pubmed.ncbi.nlm.nih.gov/30265177/
https://pubmed.ncbi.nlm.nih.gov/30265177/
https://pubmed.ncbi.nlm.nih.gov/30265177/
https://www.semanticscholar.org/paper/Different-approaches-for-teaching-and-learning-and-Youssef/36f126b82259698995393f08c556fe9928cc2e80
https://www.semanticscholar.org/paper/Different-approaches-for-teaching-and-learning-and-Youssef/36f126b82259698995393f08c556fe9928cc2e80
https://www.semanticscholar.org/paper/Different-approaches-for-teaching-and-learning-and-Youssef/36f126b82259698995393f08c556fe9928cc2e80
https://pubmed.ncbi.nlm.nih.gov/20949485/
https://pubmed.ncbi.nlm.nih.gov/20949485/
https://pubmed.ncbi.nlm.nih.gov/20949485/
https://pubmed.ncbi.nlm.nih.gov/20949485/
https://pubmed.ncbi.nlm.nih.gov/18387190/
https://pubmed.ncbi.nlm.nih.gov/18387190/
https://pubmed.ncbi.nlm.nih.gov/18387190/
https://pubmed.ncbi.nlm.nih.gov/18387190/
https://www.sciencedirect.com/science/article/abs/pii/S1746068909000947
https://www.sciencedirect.com/science/article/abs/pii/S1746068909000947
https://www.sciencedirect.com/science/article/abs/pii/S1746068909000947
https://pubmed.ncbi.nlm.nih.gov/26147336/
https://pubmed.ncbi.nlm.nih.gov/26147336/
https://pubmed.ncbi.nlm.nih.gov/26147336/
https://pubmed.ncbi.nlm.nih.gov/26147336/
https://onlinelibrary.wiley.com/doi/abs/10.1002/ca.23634
https://onlinelibrary.wiley.com/doi/abs/10.1002/ca.23634
https://onlinelibrary.wiley.com/doi/abs/10.1002/ca.23634
https://onlinelibrary.wiley.com/doi/abs/10.1002/ca.23634
https://pubmed.ncbi.nlm.nih.gov/21964166/
https://pubmed.ncbi.nlm.nih.gov/21964166/
https://pubmed.ncbi.nlm.nih.gov/21964166/
https://pubmed.ncbi.nlm.nih.gov/21964166/
https://pubmed.ncbi.nlm.nih.gov/32795181/
https://pubmed.ncbi.nlm.nih.gov/32795181/
https://pubmed.ncbi.nlm.nih.gov/32795181/
https://link.springer.com/chapter/10.1007/978-3-030-43283-6_27
https://link.springer.com/chapter/10.1007/978-3-030-43283-6_27
https://link.springer.com/chapter/10.1007/978-3-030-43283-6_27
https://link.springer.com/chapter/10.1007/978-3-030-43283-6_27
https://www.sciencedirect.com/science/article/abs/pii/S0940960220302107
https://www.sciencedirect.com/science/article/abs/pii/S0940960220302107
https://www.sciencedirect.com/science/article/abs/pii/S0940960220302107
https://pubmed.ncbi.nlm.nih.gov/11891622/
https://pubmed.ncbi.nlm.nih.gov/11891622/
https://pubmed.ncbi.nlm.nih.gov/11891622/
https://pubmed.ncbi.nlm.nih.gov/15558779/
https://pubmed.ncbi.nlm.nih.gov/15558779/
https://pubmed.ncbi.nlm.nih.gov/24678034/
https://pubmed.ncbi.nlm.nih.gov/24678034/
https://pubmed.ncbi.nlm.nih.gov/24678034/
https://pubmed.ncbi.nlm.nih.gov/24678034/
https://pubmed.ncbi.nlm.nih.gov/25557582/
https://pubmed.ncbi.nlm.nih.gov/25557582/
https://pubmed.ncbi.nlm.nih.gov/25557582/
https://pubmed.ncbi.nlm.nih.gov/25557582/
https://anatomypubs.onlinelibrary.wiley.com/doi/full/10.1002/ase.1799
https://anatomypubs.onlinelibrary.wiley.com/doi/full/10.1002/ase.1799
https://anatomypubs.onlinelibrary.wiley.com/doi/full/10.1002/ase.1799
https://anatomypubs.onlinelibrary.wiley.com/doi/full/10.1002/ase.1799
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/210354
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/210354
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/210354
https://www.chiropracticboard.gov.au/news/newsletters/march-2014.aspx


Journal of Human Anatomy11

Blaich R, et al. Australian Osteopath’s Attitudes towards Anatomy Training as Part of 
their Pre-Professional Education. J Human Anat 2023, 7(1): 000169.

Copyright© Blaich R, et al.

and scope of practice.

76.	 (2018) Statement of scope of practice in osteopathy. 
Osteopathy Australia. 

77.	 The Australian Health Practitioner Regulation Agency 
(2013) Approved programs of study.

78.	 Giuriato R, Strkalj G, Meyer AJ, Pather N (2019) 
Anatomical sciences in chiropractic education: A survey 
of chiropractic programs in Australia. Anat Sci Educ 
13(1): 37-47.

79.	 Rix J (2021) Active learning strategies such as analogical 
models aid in student learning of spinal anatomy and 
biomechanics. J Chiro Educ 35(1): 65-71. 

80.	 Evans DJ, Bay BH, Wilson TD, Smith CF, Pawlina W, et al. 
(2020) Going virtual to support anatomy education: A 
STOPGAP in the midst of the Covid-19 pandemic. Anat 
Sci Educ 13: 279-283.

81.	 Harmon DJ, Attardi SM, Barremkala M, Bentley DC, Brown 
KM, et al. (2021) An analysis of anatomy education 
before and during COVID-19: May-August 2020. Anat Sci 
Educ 14(2): 132-147.

82.	 Bockers A, Classen H, Haastert-Talini K, Westermann J 
(2021) Teaching anatomy under COVID-19 conditions at 
German universities: Recommendations of the teaching 
commission of the anatomical society. Ann Anat 234: 
151669. 

83.	 Luca KD, McDonald M, Montgomery L, Sharp S, Young 
A, et al. (2021) COVID-19: How has a global pandemic 
changed manual therapy technique education in 
chiropractic programs around the world. Chiropractic 
and Manual Therapies 29(1): 7.

84.	 Bergman EM, Prince KJAH, Drukker J, Van Der Vleuten 
CPM, Scherpbier AJJA (2008) How much anatomy is 
enough? Anat Sci Educ 1(4): 184-188. 

85.	 Fitzpatrick CM, Kolesari GL, Brasel KJ (2001) Teaching 
anatomy with surgeons’ tools: Use of the laparoscope in 
clinical anatomy. Clin Anat 14(5): 349-353.

86.	 Inuwa IM, Taranikanti V, Al Rawahy M, Roychoudhry S, 
Habbal O (2012) Between a rock and a hard place the 
discordant views among medical teachers about anatomy 
content in the undergraduate medical curriculum. Sultan 
Qaboos University Medical Journal 12(1): 19-24. 

87.	 Losco CD, Grant WD, Armson A, Meyer AJ, Walker BR 
(2017) Effective methods of teaching and learning in 
anatomy as a basic science A BEMA systematic review 
BEME guide no 44. Medical Teach 39(3): 234-243. 

88.	 Louw G, Eizenberg N, Carmichael SW (2009) The place 
of anatomy in medical education AMEE Guide no 41. 
Med Teach 31(5): 373-386. 

89.	 Mc Cluskey R, Carmichael SW, Kirch DG (2005) The 
importance of anatomy in health professions education 
and the shortage of qualified educators. Academic 
Medicine 80(4): 349-351. 

90.	 Older J (2004) Anatomy A must for teaching the next 
generation. Surgeon 2(2): 79-90. 

91.	 Patel KM, Moxham BJ (2006) Attitudes of professional 
anatomists to curricular change. Clin Anat 19(2): 132-
141. 

92.	 Pather N, Blyth P, Chapman JA, Flack NAMS, Fogg QA 
(2020) Forced Disruption of Anatomy Education in 
Australia and New Zealand: An Acute Response to the 
Covid‐19 Pandemic. Anat Sci Educ 13(3): 284-300.

93.	 Paulsen DF, Klement BJ, Wineski LE (2020) Role of 
anatomists in building an integrated medical curriculum. 
In: Chan LK, et al. (Eds.), Teaching Anatomy. 1st(Edn.), 
Springer, International Publishing, pp: 331-337.

94.	 Sullivan GM, Artino AR (2013) Analyzing and interpreting 
data from Likert type scales. J Grad Med Educ 5(4): 541-
542.  

95.	 Tibrewal S (2006) The anatomy knowledge of surgical 
trainees The trainer’s view. Bull Royal College Surg Engl 
88(7): 240-242.  

https://medwinpublishers.com/JHUA
https://www.chiropracticboard.gov.au/news/newsletters/march-2014.aspx
http://www.theosteopath.net.au/wp-content/uploads/2019/08/data_Scope_of_practice_in_Osteopathy_2018_FINAL-1.pdf
http://www.theosteopath.net.au/wp-content/uploads/2019/08/data_Scope_of_practice_in_Osteopathy_2018_FINAL-1.pdf
https://www.ahpra.gov.au/Accreditation/Approved-Programs-of-Study.aspx
https://www.ahpra.gov.au/Accreditation/Approved-Programs-of-Study.aspx
https://pubmed.ncbi.nlm.nih.gov/30793519/
https://pubmed.ncbi.nlm.nih.gov/30793519/
https://pubmed.ncbi.nlm.nih.gov/30793519/
https://pubmed.ncbi.nlm.nih.gov/30793519/
https://pubmed.ncbi.nlm.nih.gov/32339000/
https://pubmed.ncbi.nlm.nih.gov/32339000/
https://pubmed.ncbi.nlm.nih.gov/32339000/
https://anatomypubs.onlinelibrary.wiley.com/doi/abs/10.1002/ase.1963
https://anatomypubs.onlinelibrary.wiley.com/doi/abs/10.1002/ase.1963
https://anatomypubs.onlinelibrary.wiley.com/doi/abs/10.1002/ase.1963
https://anatomypubs.onlinelibrary.wiley.com/doi/abs/10.1002/ase.1963
https://pubmed.ncbi.nlm.nih.gov/33387389/
https://pubmed.ncbi.nlm.nih.gov/33387389/
https://pubmed.ncbi.nlm.nih.gov/33387389/
https://pubmed.ncbi.nlm.nih.gov/33387389/
https://pubmed.ncbi.nlm.nih.gov/33400983/
https://pubmed.ncbi.nlm.nih.gov/33400983/
https://pubmed.ncbi.nlm.nih.gov/33400983/
https://pubmed.ncbi.nlm.nih.gov/33400983/
https://pubmed.ncbi.nlm.nih.gov/33400983/
https://pubmed.ncbi.nlm.nih.gov/33522933/
https://pubmed.ncbi.nlm.nih.gov/33522933/
https://pubmed.ncbi.nlm.nih.gov/33522933/
https://pubmed.ncbi.nlm.nih.gov/33522933/
https://pubmed.ncbi.nlm.nih.gov/33522933/
https://pubmed.ncbi.nlm.nih.gov/19177406/
https://pubmed.ncbi.nlm.nih.gov/19177406/
https://pubmed.ncbi.nlm.nih.gov/19177406/
https://pubmed.ncbi.nlm.nih.gov/11754223/
https://pubmed.ncbi.nlm.nih.gov/11754223/
https://pubmed.ncbi.nlm.nih.gov/11754223/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3286712/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3286712/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3286712/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3286712/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3286712/
https://pubmed.ncbi.nlm.nih.gov/28129720/
https://pubmed.ncbi.nlm.nih.gov/28129720/
https://pubmed.ncbi.nlm.nih.gov/28129720/
https://pubmed.ncbi.nlm.nih.gov/28129720/
https://pubmed.ncbi.nlm.nih.gov/19811128/
https://pubmed.ncbi.nlm.nih.gov/19811128/
https://pubmed.ncbi.nlm.nih.gov/19811128/
https://pubmed.ncbi.nlm.nih.gov/15793018/
https://pubmed.ncbi.nlm.nih.gov/15793018/
https://pubmed.ncbi.nlm.nih.gov/15793018/
https://pubmed.ncbi.nlm.nih.gov/15793018/
https://pubmed.ncbi.nlm.nih.gov/15568432/
https://pubmed.ncbi.nlm.nih.gov/15568432/
https://pubmed.ncbi.nlm.nih.gov/16302246/
https://pubmed.ncbi.nlm.nih.gov/16302246/
https://pubmed.ncbi.nlm.nih.gov/16302246/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7264523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7264523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7264523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7264523/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886444/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886444/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3886444/
https://publishing.rcseng.ac.uk/doi/pdf/10.1308/147363506X113857
https://publishing.rcseng.ac.uk/doi/pdf/10.1308/147363506X113857
https://publishing.rcseng.ac.uk/doi/pdf/10.1308/147363506X113857

	_Hlk88473994
	_GoBack
	Abstract
	Introduction
	Materials and Methods 
	Results 
	Discussion 
	References

