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Chiropractic curriculum mapping and congruence of the evidence for workplace
interventions in work-related neck pain

Martin Frutiger, BSc, GradDipChiro, MChiro and Peter Jeffery Tuchin, BSc, GradDipChiro, DipOHS, PhD

Objective: The purpose of this study was to provide a best-synthesis summary of the literature for effective workplace
health promotion interventions (WHPI) for work-related mechanical neck pain (MNP) and to determine the
congruence between knowledge of WHPI for work-related MNP and coverage of MNP in the chiropractic
postgraduate program at Macquarie University.
Methods: A literature review was undertaken to determine effective WHPI for work-related MNP. We searched
Cochrane Library, PubMed, EMBASE, CINAHL, and PEDro (from 1991 to 2016) for systematic reviews and meta-
analyses. The PRISMA (2009) 27-item checklist was used to critically appraise included articles. Lectures, tutorials, and
assessment tasks within the chiropractic postgraduate program were mapped to the literature review findings and
analyzed.
Results: There was moderate-quality evidence for multidimensional WHPI, including aspects of mental and physical
functioning, activity performance and modifications, and environmental modifications, to reduce MNP and disability in
workers, particularly in the long term. Education on coverage of MNP and effective WHPI for MNP was inadequately
covered although congruent with synthesis of current literature. Education on body functions and structures and
personal factors were the most commonly covered components.
Conclusion: Multidimensional WHPI, focusing on physical, mental, and environmental modifications, appear to
reduce self-reported MNP primarily in office workers. There is adequate congruence between the chiropractic
postgraduate program at Macquarie University and the published literature on some WHPI. However, there is
inadequate coverage on aspects of MNP and effective WHPI for MNP, particularly those focusing on activity and
participation and environmental factors.
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INTRODUCTION

Mechanical neck pain (MNP) is broadly defined as pain

experienced in the posterior neck or shoulders, caused by

abnormal stress and strain on cervical musculoskeletal

structures in the absence of serious pathology (e.g.,

radiculopathy, tumor, fracture, infection, etc.).1–3 The

etiology of MNP is multidimensional and poorly under-

stood.4–6 Because of this complexity, the impact of

different risk factors in the pathogenesis and exacerbation

of MNP is difficult to explain,3 and it is unlikely that a

single pathophysiological mechanism is responsible for

tissue damage alone.7 MNP is a highly prevalence and

burdensome musculoskeletal disorder (MSD), accounting

for much of workplace disability and absenteeism.5,8

Global MNP figures are predicted to account for the next

largest number of years lived with disability when
compared to other MSDs.9

Workplace Interventions
Workplace health promotion interventions (WHPI) are

defined as interventions to prevent, minimize, and elimi-
nate workplace health hazards and aim to maintain and
promote quality work ability.10,11 The increase in health
care costs and awareness of work performance losses are
driving the need for effective WHPI.12 However, WHPI
are challenging to implement because of the multifactorial
nature of work-related disability, and they have evolved
considerably over the past 2 decades.13,14 Such complex
processes often require complex interventions, and thus
there is a need for evidence from examining multicompo-
nent interventions and a standardized framework in which
to classify and categorize interventions.5
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In 2001, the World Health Organization (WHO)
approved the international classification of functioning,
disability, and health (ICF).15 The ICF and the Interna-
tional Classification of Diseases (ICD-10) form the 2 core
classification systems of the WHO, where diseases,
disorders, and disabilities are included.15 The ICF and
ICD-10 provide reliable and comparable data with
standardized frameworks and classifications, providing
information on determining the overall health of popula-
tions and the prevalence and incidence of nonfatal health
outcomes and measuring health care needs and the
performance and effectiveness of health care systems.
The ICF components can be used to provide a framework
that groups WHPI into 4 main categories of interventions
targeting: (1) mental body functions and mental health
education, (2) musculoskeletal body functions and physical
education and relaxation breaks, (3) modification of
activity performance, and (4) physical modification of
activity performance. The framework provides a sound
method of arranging WHPI based on the ICF compo-
nents.15

Curriculum Mapping
Curriculum maps (CM) are instruments used to display

how and when content is taught and which measurement
outcomes can be used to determine the successful delivery
of information.16 CM accurately arrange every aspect of
the curriculum in a logical and transparent manner,
making them useful tools for academics and students.16

CM have evolved considerably since the 1980s: earlier
concepts included time lines and scheduling of content
taught within the curriculum and review of material taught
and examination of content.17 Today, data are collected
electronically and used to create CM.17–19

CM are dynamic and time-consuming processes that
require ongoing feedback and evaluation from academics
and students. However, CM are extremely useful because
they assist academics in ensuring that course content and
assessment tasks accurately reflect the curriculum while
also allowing students to identify the learning outcomes
required for the successful completion of the program.
With respect to continuing professional development at
Macquarie University (MU), Sydney, Australia, this
ensures that all graduating students meet the mandatory
professional requirements and capabilities to practice
safely and effectively.20–24 While there is extensive
literature on CM within medicine,25–28 there appears to
be substantially less literature available for chiropractic
curricula.16,29,30 As primary health care providers, it is
imperative for both medical and chiropractic academics to
continue to critically appraise the ability of their programs
to adequately prepare graduates with the required clinical
skills and knowledge to practice safely and effectively.

A review by Gorrell et al29 examined commonly
presenting complaints to chiropractors and MSD for
which there is published evidence that chiropractic
treatment is effective and mapped the assessment tasks of
the chiropractic postgraduate program at MU. The review
adopted concepts from (1) the 2011 Health and Workforce
Australia Simulated Learning Environment Chiropractic

Curriculum Report, compiled by the School of Chiropractic
and Health Sciences at Murdoch University in Australia,31

and (2) prescriptive and descriptive models of CM
proposed by Prideaux.19 The review concluded that there
was congruence between the chiropractic postgraduate
program at MU and the 2 domains against which it was
mapped: MSD commonly treated by chiropractors and
MSD for which there is evidence that chiropractic
treatment is effective.29 The methodological strategy used
in the review has been effectively rationalized and provides
sound justification for use in this review.

The purpose of this review was to (1) review the
literature for effective WHPI for work-related MNP and
(2) map the syllabus of the chiropractic postgraduate
program at MU to these effective WHPI and the aspects of
MNP.

METHODS

Literature Search
To investigate CM, 2 authors independently searched

the Education Resources Information Center (ERIC) and
AþEducation databases using the MU Library Web portal
on June 4, 2016. Reference lists from identified articles
were also hand searched for articles not returned in the
initial search. See Appendix A for search strategy. To
investigate WHPI for work-related MNP, 2 authors
independently searched the Cochrane Library, PubMed,
EMBASE, CINAHL, and PEDro using the MU Library
Web portal on June 4, 2016, for peer-reviewed articles
investigating effective WHPI for work-related MNP. See
Appendices B to E for search strategies. Reference lists
from identified articles were also hand searched for articles
not returned in the initial search.

Study Selection and Eligibility Criteria
Inclusion criteria for the review investigating CM

included full-text articles, English-language systematic
reviews, and meta-analyses published from January 1,
2006, to June 4, 2016. Inclusion criteria for the review
investigating effective WHPI for MNP included full-text
articles, articles that focused on at least 1 or more of the 4
ICF main categories of intervention and were conducted in
the workplace, English-language systematic reviews, and
meta-analyses in which articles included participants with
neck pain not due to a specific pathology (e.g., cervical
radiculopathy, tumors, infections, fracture, etc.) and
published from January 1, 2006, to June 4, 2016. Exclusion
criteria for both reviews were abstract only, non–English
language, and articles that were not systematic reviews or
meta-analyses. There were no exclusion criteria for the
hand search.

Initially, all abstracts and titles were independently
reviewed and sorted based on the predefined inclusion
criteria. The full text of the studies that match these criteria
was then independently reviewed and once again sorted
based on the predefined inclusion criteria. Both reviewers
held a meeting to confirm the articles to be included in the
review. Consensus was used to solve disagreements; if
disagreements persisted, a third review author was
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consulted. Disagreements may have arisen when, for
example, discussing whether the WHPI adopted in a paper
could be appropriately categorized into the ICF frame-
work. The search protocol is summarized in Figure 1.

Following this review, unit guides from each of the 16
2015–2016 chiropractic postgraduate program units were
accessed through the MU website: http://unitguides.mq.
edu.au (last accessed July 28, 2016). These unit outlines
were both printed as a hard copy and saved to Google
Drive (Google Inc., Santa Clara, CA). Portable document
format files of the lecture slides and tutorial handbooks
were accessed through individual consultation with chiro-
practic postgraduate program unit conveners. Qualitative
mapping of the chiropractic postgraduate program lec-
tures, tutorials, and assessment tasks were then completed

via vertical and horizontal integration against the results
from the included systematic reviews and meta-analyses.
Inclusion criteria for the unit outlines included the final
draft of all units studied within the 2015–2016 chiropractic
postgraduate program. Criteria for exclusion were units
not studied within the 2015–2016 chiropractic postgradu-
ate program.

Analysis
To achieve an overview of the coverage of MNP and

effective WHPI for MNP within the chiropractic post-
graduate program, a summary map (Fig. 2) conceptualized
by Gorrell et al29 was used. All aspects of MNP and
WHPI, including but not limited to anatomy, physiology,
pathophysiology, clinical manifestations, demographic
characteristics, management strategies, diagnosis, and
etiology, were considered as coverage of MNP and WHPI
in the chiropractic postgraduate program. The ICF
components were used to conceptualize a framework in
which aspects of MNP and effective WHPI for MNP were
grouped into 4 main categories.15 If a category was
sufficiently covered in a unit, this was marked with an
‘‘X,’’ and if the category was not sufficiently covered, the
box was left blank. Significant depth of coverage of a
category within a unit was considered to have occurred if it
was equivalent to a 1-hour lecture or tutorial or to an
assessment task. If a unit within the chiropractic post-
graduate program achieved an average of 3 X’s, it was
deemed to adequately address aspects of MNP or effective
WHPI for MNP. If at least 8 or more of the 16 chiropractic
postgraduate program units achieved 3 or more X’s, it was
deemed that overall the chiropractic postgraduate program
adequately addressed aspects of MNP or effective WHPI
for MNP.

Figure 1 - Flowchart of selection process.

Figure 2 - Process mapping for the 2-year master of chiropractic curriculum as conceptualized in the review by Gorrell et al.29
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Following this, the unit outlines were hand searched for
mapping the weighting of content vs skills acquisition for
each of the assessment tasks (Fig. 3). Theory acquisition

represents theory taught, whereas skills acquisition includes
behaviors such as history taking, clinical decision making,
or manual therapy skills. Specifically, assessment tasks
were mapped, as it was assumed that important ICF
categories within each unit would have appropriate
representation. Further analysis of skills acquisition is
beyond the scope of this article. Following this, each final
examination was hand searched, and the corresponding
spread of marks allocated to each of the 4 categories was
subsequently mapped against individual units. The data
obtained in this way were entered into a Microsoft Excel
(Microsoft Corp, Redmond, WA) spreadsheet. Descriptive
analysis was completed using tables and histograms
enabling accurate and clearly defined mapping of the
assessment tasks delivered within each of the chiropractic
postgraduate program units to the ICF categories.

RESULTS

A comprehensive search of the literature for systematic
reviews and meta-analyses on effective WHPI for MNP in
office workers revealed 2 systematic reviews and 2 meta-
analyses. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2009 27-item
checklist32 was used to critically appraise the 4 included
papers (Table 1).33–36

The first meta-analysis, by Aas et al 2011,33 included 10
randomized controlled trials (RCTs) with a population of
2745 workers. The objective was to determine the
effectiveness of WHPI in adult workers with neck pain.
Two studies were rated as having low risk of bias, and 8
trials examined office workers specifically. The authors
concluded that there was low-quality evidence across all
included trials showing no significant differences between
WHPI and no interventions for pain prevalence or pain
severity. Furthermore, none of the significant results for
pain, in favor of WHPI, were sustained across different
follow-up times. A major limitation in this meta-analysis
was the high level of heterogeneity across the included
trials: significant heterogeneity in target groups, interven-
tion, follow-ups, and outcome measures, which restricted
pooling of data across the included studies.33 The results
were inconclusive regarding the efficacy of any specific
intervention; however, there is moderate evidence that
multidimensional WHPI are effective in reducing absen-
teeism. However, the major strength of the meta-analysis
was its comprehensive search strategy, use of ICF
terminology to classify the intervention components, and
inclusion of a variety of WHPI and outcome measures.33

The second meta-analysis, by Hoe et al 2012,35 included
13 RCTs with a population of 2397 workers. The objective
was to assess the effects of WHPI for the prevention of
work-related upper-limb and neck complaints in adults.
One trial was rated as having low risk of bias, and 11 trials
examined office workers specifically. Moderate-quality
evidence suggests that the use of arm support with

Figure 3 - Percentage of skills versus theory acquisition examined in assessment tasks. Numbers along the X-axis refer to the
chiropractic postgraduate program units (873 and 874 ¼ Neuromusculoskeletal Diagnosis 1 and 2; 891 and 892 ¼ Clinical
Chiropractic 1 and 2; 916 and 917 ¼ Diagnostic Imaging 1 and 2; 918 and 919 ¼ Physical/Functional Assessment and Clinical
Management; 931 and 932¼Diagnosis and Management 1 and 2; 903 and 904¼ Clinical Chiropractic 3 and 4; 921 and 922¼
Topics in Chiropractic 1 and 2; 896 and 897 ¼ Clinic Internship 1 and 2).
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alternative mouse may reduce the incidence of neck and
shoulder complaints but not for the right-upper-limb
complaints.35 Furthermore, moderate-quality evidence
suggests that the incidence of neck and shoulder and
right-upper-limb complaints is not reduced when compar-
ing alternative and conventional mouse with and without
arm support. The limitations of this analysis were
significant heterogeneity and lack of available trials that
demonstrated high-quality evidence for WHPI for upper-
limb and neck and shoulder complaints and lack of a
standardized framework for classifying interventions and
use of terminology. However, the strength of the meta-
analysis was its comprehensive search strategy and
inclusion of a variety of WHPI and outcome measures.35

The first systematic review, by Coury et al 2009,34

included 18 RCTs. The number of the study population
was not reported on. The objective was to assess and
provide evidence of the effectiveness of workplace exercise
in controlling musculoskeletal pain. Six trials were rated as
high quality, and 9 trials examined office workers
specifically. Strong-quality evidence was found to support
the effectiveness of physical exercise in controlling neck
pain among workers who performed sedentary tasks in
offices or administrative environments. Limitations of this
review include lack of a standardized framework for
classifying interventions and use of terminology, including
trials that evaluated only physical-based interventions and
therefore did not consider the multifactorial nature of
work-related musculoskeletal complaints, and the inclu-
sion of 13 low-quality trials.

The second systematic review, by Varatharajan et al
2014,36 included 16 RCTs with a population of 958
workers. The objective was to critically appraise and
synthesize literature on the effectiveness of WHPI in
workers with neck pain, whiplash-associated disorders, or
upper-extremity disorders. Many of the included trials
(69%) had poor internal validity with inadequate random-
ization, concealment or blinding methods, or differences
between treatment arms at baseline, or they used outcome
measures with poor validity or reliability. Evidence from a
cluster of trials suggested that adding computer-prompted
exercise and work breaks or work breaks alone to a
combined WHPI approach improves recovery and reduces
progression of work-related neck and upper-extremity
pain. Limitations of this review include the lack of
qualitative studies that explored work-related neck and
upper-limb complaints, and thus the review could not
comment on the values and experience of patients who
have used WHPI. However, the review had many
strengths, including a rigorous search of the literature,
clear inclusion and exclusion criteria, standardization of
the critical appraisal, and the use of evidence-based
synthesis methods to minimize bias with using low-quality
trials.

As shown in Table 2, overall there is inadequate
coverage of aspects of MNP and effective WHPI for
MNP in relation to the WHO’s ICF components
throughout the 2-year MU chiropractic postgraduate
program. Seven of the 16 chiropractic postgraduate
program units were deemed to adequately address aspects

Table 1 - Critical Appraisal of the Included 4 Articles Examining Effective WHPI for MNP Using the PRISMA 2009 27-
Item Checklist, With Number of Articles Synthesized and Summary of Effective WHPI in Each Article

Included
articles

PRISMA
Score

No.
Articles Effective WHPI

Aas et al33 26/27 10 RCT LQE: neither supports nor refutes benefits of any specific WHPI for MNP.
MQE: multidimensional WHPI (mental and physical health education,
relaxation and breaks, activity and physical environment modifications)
compared to no interventions reduces sickness absence in intermediate
term.

Coury et al34 15/27 18 RCT MQE: resistance exercises (dumbbells, isokinetic equipment, elastic bands,
and exercises against gravity) are effective in controlling MNP.
MQE: light workplace training has no effect on reducing MNP.
SQE: long-term training (.10 weeks) is effective in reducing MNP.

Hoe et al35 26/27 13 RCT MQE: use of arm support with alternative mouse may reduce the incidence
of MNP.
MQE: incidence of MNP is not reduced when comparing alternative and
conventional mouse with and without arm support.
VLQE-LQE: other ergonomic WHPI do not prevent work-related MNP
(although limited by study paucity and heterogeneity).

Varatharajan et al36 22/27 5 RCT MQE: adding computer-prompted exercise and work breaks to a combined
WHPI approach (ergonomic adjustment and general education) improves
self-reported MNP.
MQE: combined WHPI approach (postural exercises and a graded activity
intervention) has same outcomes as fitness and strengthening exercises for
MNP.

Note: HQE (high-quality evidence); LQE (low-quality evidence); MNP (mechanical neck pain); MQE (moderate-quality evidence); PRISMA (preferred

reporting items for systematic reviews and meta-analyses); RCT (randomized controlled trials); SQE (strong-quality evidence); VLQE (very-low-quality

evidence); WHPI (workplace health promotion intervention).
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of MNP, and only 1 unit was deemed to adequately
address effective WHPI for MNP. The units CHIR921 and
CHIR922 (Topics in Chiropractic 1 and 2) do not directly
cover aspects of MNP; rather, they cover aspects of
research methodology, and over the course of the 2
semesters, students are expected to design and execute a
primary or secondary research project to create new
knowledge in a clinically relevant area. Similarly, the units
CHIR896 and CHIR897 (Clinical Internship 1 and 2)
make up students’ yearlong chiropractic internship at MU.
As such, it is expected that students will be exposed to
cases or reports on aspects of MNP and therefore gain a
clinical understanding of MNP and practical application
of effective WHPI for MNP. However, this cannot be
ascertained due to the unique nature of each student’s
clinical internship experience. For instance, chiropractic
interns are assigned to 1 of 3 student clinics that manage
varying demographics, depending on their location. The
units CHIR931 and CHIR932 (Diagnosis and Manage-
ment 1 and 2) comprise case studies, evidence-based
practice, nutrition, pharmacology, and mental health,
which may not directly cover MNP; however, they are
critical for students to develop clinical reasoning skills by
exposing them to the widest possible range of clinical
scenarios that may be encountered in chiropractic practice.

The analysis of the content vs skills acquisition data is
presented in Figure 3 and shows a slight bias toward
theory acquisition in 8 of the 16 chiropractic postgraduate
program units. The exceptions were CHIR891/892 (Clin-
ical Chiropractic 1 and 2), CHIR903/904 (Clinical
Chiropractic 3 and 4), and CHIR896/897 (Clinic Intern-
ship 1 and 2). These units focus heavily on the practical
application of skills acquisition and clinical decision
making. Conversely, the units CHIR916/917 (Diagnostic
Imaging 1 and 2), CHIR931/932 (Diagnosis and Manage-

ment 1 and 2), and CHIR921/922 (Topics in Chiropractic

1 and 2) focus heavily on the mastery of theory, which is

then applied to the relevant clinical scenario.

To further examine the distribution of content within

the curriculum, chiropractic postgraduate program units

CHIR919 (Clinical Management), CHIR903/904, and

CHIR922 were mapped for congruence with the conclu-

sions formed in the 4 included papers33–36 (Fig. 4). Many

of the topics in the syllabus of CHIR919 and CHIR903/

904 covered body functions and structures, particularly in

lectures and assessments. Units CHIR919, CHIR903/904,

and CHIR922 include topics concerning effective WHPI

for MNP within their syllabi; however, it is inadequately

covered, particularly with regard to activity and partic-

ipation and environmental factors. CHIR919 is a

theoretical-based, multidisciplinary unit incorporating

aspects of mental health, pediatric and geriatric assess-

ment, exercise science, and rehabilitation and neurody-

namics, focusing primarily on the multimodal

management of patients in clinical settings. Conversely,

CHIR903/904 are primarily practical-based units that

focus on skills acquisition and clinical decision making.

As such, WHPI for MNP form a minor aspect in the

scope of these multidisciplinary units. CHIR922 is a

research unit that focuses primarily on research method-

ology and workplace health and safety (OHS). Activity

and participation and environmental factors are covered,

such as OHS solutions and chiropractic and OHS, but

only in lectures and the final exanimation. CHIR922

tutorials were designed to give students an opportunity to

present their research, and the entirety of the assessment

was dedicated to the completion of a primary or

secondary research paper.

Table 2 - Curriculum Mapping to (1) Coverage of MNP and (2) Effective WHPI for MNP According to the Included
Papers Within the MU Chiropractic Postgraduate Program Using the World Health Organization’s WHO’s 4
International Classification of Functioning, Disability, and Health Components as a Conceptual Framework

Curriculum mapping to:a

MChir Year 1 (2015) MChir Year 2 (2016)

Semester 1 Semester 2 Semester 1 Semester 2

873 891 916 918 874 892 917 919 896 903 921 931 897 904 922 932

(1) Coverage of MNP
Body functions and structures X X X X X X X X X
Activity and participation X X X X X X X
Environmental factors
Personal factors X X X X X X X X X

(2) Effective WHPI for MNPb

Body functions and structures X X X
Activity and participation X
Environmental factors X
Personal factors X X X X

Note: MChir (master of chiropractic); MNP (mechanical neck pain); WHPI (workplace health promotion intervention). Class numbers indicate the following:

873/874¼Neuromusculoskeletal Diagnosis 1 and 2; 891/892/903/904¼Clinical Chiropractic 1, 2, 3, and 4; 916/917¼Diagnostic Imaging 1 and 2; 918¼
Physical and Functioning Assessment; 919¼ Clinical Management; 896/897¼ Clinical Internship 1 and 2; 921/922¼ Topics in Chiropractic 1 and 2; 931/

932 ¼ Diagnosis and Management 1 and 2.
a MChir curriculum lectures, tutorials, and assessment tasks mapped to (1) and (2).
b The referenced articles examining effective WHPI for MNP in office workers include the following: Aas et al,33 Hoe et al,35 Coury et al,34 and Varatharajan et

al.36
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DISCUSSION

The results demonstrate that lectures, tutorials, and
assessment tasks within the chiropractic postgraduate
program are overall incongruent with coverage of MNP
and effective WHPI for MNP as highlighted by the
included 4 papers.33–36 Mapping of lectures, tutorials,
and assessment tasks ensured that information captured
was informative and enabled a comprehensive and detailed
analysis of the chiropractic postgraduate program. It is
important to note that there is some subjectivity in the data
presented in Table 2 regarding whether the examination of
MNP and effective WHIP for MNP were covered
adequately within a unit to justify its inclusion in the
analysis. The WHO’s ICF provided a conceptual frame-
work and categorization, which facilitated reducing this
subjectivity.

A major limitation in this review is the exclusion of
mapping the bachelor of chiropractic science curriculum
(BCSC). The BCSC is the undergraduate degree that
provides the prerequisite academic background enabling
entry into the chiropractic postgraduate program and
focuses on training students on a wide range of diagnostic
skills in the context of anatomical, physiological, and
biomedical sciences. It is likely that concepts of MNP and
effective WHPI are covered in the BCSC; therefore, the
findings of this review may not entirely reflect the
acquisition of skills and theoretical knowledge of chiro-
practic postgraduate program graduates in relation to
concepts in MNP and effective WHPI for MNP. The

justification for omitting the BCSC from this review was
simply due to constraints on time and resources.

The MU chiropractic postgraduate program focuses on
preparing students with the full diagnostic and clinical
management knowledge and skills required to graduate
and work as chiropractors. A significant number of hours
are dedicated to clinical internship and management. MNP
and effective WHPI for MNP form a small aspect within
what is taught in the MU chiropractic postgraduate
program, and while these are pertinent socioeconomic
issues, they are among many within the scope of
chiropractic.

The exclusion of mapping the final theory examinations
was another limitation in this review. Many of the
chiropractic postgraduate program final theory examina-
tions aim to examine the understanding of concepts using
specific examples (e.g., low back pain) rather than simple
recall and comprehension. However, inclusion of the final
theory examinations for CM was not feasible due to time
constraints. The final practical examinations include, for
instance, chiropractic skills, neurological examination,
rehabilitation tracks, and radiographic critique and
positioning. These assessment tasks are simultaneously
examining both mastery of skills and theoretical acquisi-
tion. The chiropractic postgraduate program is not merely
a content-based degree, and students’ exposure to partic-
ularly skills acquisition may vary dramatically. An obvious
example of this is found within the CHIR896/897 (Clinical
Internship 1 and 2) units, where students learn to

Figure 4 -Mapping of the Macquarie University chiropractic postgraduate program units CHIR919 (A), CHIR903 (B), CHIR904 (C),
and CHIR922 (D) coverage (%) to effective workplace health promotion interventions for work-related mechanical neck pain as
reported by the included papers 33 to 36 using the World Health Organization’s international classification of functioning,
disability, and health components as a conceptual framework.
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implement theory and skills taught to actual clinical
situations. It is expected that students will be exposed to
a variety of clinical presentations that may include work-
related MNP; however, the limitation to this assumption is
the diverse experience and demographic spectrum to which
interns are exposed.

Another limitation of this review was its limited
generalizability since it mapped the curriculum from only
a single institution. The findings of this review may not
translate to other institutions or have total relevance to the
wider readership. However, MNP or WHPI could be
replaced by any health problem or intervention in other
reviews, and therefore the methodology of this review may
provide a reasonable framework for other institutions and
individuals to critically appraise and map their own
curriculum.

The included systematic reviews and meta-analyses
provided comprehensive insight and the highest level of
evidence into effective WHPI for work-related MNP.33–36

The literature supports the use of long-term multidimen-
sional WHPI, which include graded fitness and strength
training (resistance and postural exercises of the neck and
shoulder), ergonomic adjustments (of workstation and
regular breaks), and mental and physical health education
as effective at reducing work-related MNP in office
workers. However, the variations in target groups,
interventions, follow-ups, and outcome measurements led
to significant heterogeneity in the meta-analyses and
systematic reviews. Therefore, there is no consensus on
the most effective WHPI for work-related MNP in the
current literature.

There is still a need for high-quality studies with well-
designed multidimensional interventions that are tailored
toward neck pain in office workers and are conducted at
the workplace. We recommend that researchers use the
ICF terminology in future intervention-based studies to
ensure that all relevant dimensions of health and
functioning are addressed. In addition, for quantifying
MNP and disability, we also recommend the use of a
combination of research-validated self-reporting instru-
ments that provide a sound balance and distribution of
items across the ICF components.

CONCLUSION

Multidimensional WHPI focusing on mental and
physical functioning (e.g., health education, relaxation,
work breaks, and stress management), activity perfor-
mance and modifications (e.g., fitness, strengthening or
resistance neck and shoulder exercises, and postural
adjustments), and environmental modifications (e.g.,
ergonomic adjustments) appear to reduce MNP severity
and disability primarily in office workers, particularly in
the long term. There is adequate congruence between the
chiropractic postgraduate program at MU and the
published literature on some WHPI (body functions and
structures). However, there is inadequate coverage on
aspects of MNP and effective WHPI for MNP, particu-
larly those focusing on activity and participation and

environmental factors. Furthermore, there was a slight
bias toward time allocated to theoretical acquisition.
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APPENDIX A. ERIC AND INFORMIT Aþ EDUCATION
SEARCH STRATEGY

chiro* AND

educat* OR

curric* OR

map* OR

design OR

undergrad* OR

postgrad* OR

medical OR

learning outcomes OR

grad* capabilit*

APPENDIX B. COCHRANE LIBRARY SEARCH STRAT-
EGY

neck pain

nonspecific neck*

#1 or #2

work*

work* intervention*

health promotion*

#4 or #5 or #6

#3 and #7

systematic review*

meta-analys*

#9 or #10

#8 and #11

APPENDIX C. PUBMED SEARCH STRATEGY

(((((neck pain) AND work*) AND intervention)) AND
systematic review) AND meta-analys*

APPENDIX D. EMBASE SEARCH STRATEGY

exp neck pain/

exp treatment outcome/

exp health education/ or exp health promotion/ or exp
health program/ or exp health care/ or exp prevention/

exp work disability/ or exp work/ or exp work environ-
ment/ or exp return to work/

exp occupational health/ or exp occupational disease/ or
exp occupational health service/ or exp occupational
hazard/

2 and 3 and 4 and 5

1 and 6

systematic review.mp. or exp ‘‘systematic review"/

meta analysis/

8 or 9

7 and 10

APPENDIX E. CINAHL SEARCH STRATEGY

Neck pain or cervical pain or neck ache AND

Work* AND

Work* intervention* AND

Systematic review or meta-analysis

APPENDIX F. PEDro SEARCH STRATEGY

neck pain*, work*, systematic review, meta-analysis*
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