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Abstract

Background Accreditation of healthcare provider training programs ensures graduate competency and provides a
means for programs to improve. Accreditation consistency assures the public that healthcare providers have similar
basic training across world regions. Currently, it is unknown if chiropractic accrediting agencies have congruent
standards globally. Therefore, the purpose of this study was to investigate similarities and differences in student
competencies and program standards among four chiropractic accreditation agencies worldwide.

Methods A quantitative content analysis was performed on accreditation standards from regional international
accreditation agencies responsible for accrediting the majority of the world’s chiropractic degree programs. Agencies
included the Council on Chiropractic Education (United States), the European Council on Chiropractic Education
(Europe, United Kingdom, South Africa), the Council on Chiropractic Education Australasia (Australia, New Zealand,
Malaysia), and the Council on Chiropractic Education Canada (Canada). The contents of the accrediting standards
were coded using a standardized coding list. A modified Delphi technique was used by 21 international experts from
December 1, 2023, to April 18, 2024. After four rounds of consideration to achieve consensus, the contents were
analyzed for frequency and congruence of coded items across the accrediting agencies’ standards. A two-way analysis
of variance was conducted to identify if there were any differences among the accreditation agencies.

Results Neither student competencies [F(3,8)=0.007, p>.05] nor program standards [F(3,4)=0.002, p > .05] differed
significantly across the accrediting agencies. The statistical relationships between accreditation agencies and
coding frequencies remained stable across all coded items, with no single code exhibiting differential performance
depending on the accrediting body. The overall model showed R?=0.96 for student competencies and R?=0.87 for
program standards; thus, the models’ predictions align with the observed data.

Conclusions The study findings demonstrate congruence for student competencies and program standards
among chiropractic accreditation agencies across multiple geographic regions. The patterns of content were stable
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and consistent across the four accrediting agencies, with no evidence of differential effects among the agencies. In
addition, this study provides essential details and standardized codes for agencies’documents, which may facilitate
dialogue and comprehension among agencies, educators, regulators, governing officials, and other stakeholders in

Study registration The study protocol was prospectively registered with Open Science Framework on November 30,
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Background

Accreditation agencies play a critical role in reassuring
the public and jurisdictional licensing authorities that
healthcare programs meet accepted standards for gradu-
ating practitioners who provide safe, effective, and com-
petent care [1, 2]. Professional competence is required to
function as a healthcare professional and is comprised of
relevant knowledge, skills, behaviors, and values that can
be measured against a set of standards [3, 4]. It has been
noted that there is “a great variation in the education
and training of physicians and nurses from country to
country” [5] as well as variance in accreditation agencies
throughout the world [6, 7]. The increasing internation-
alization of healthcare professions raises the issue that
there is a need for quality assurance and a clear under-
standing of accreditation standards of education pro-
grams for all healthcare professionals [8].

Chiropractic is a healthcare profession with more than
100,000 practitioners [9, 10], who practice in 90 countries
[11], and whose services are incorporated in both public
and national healthcare systems [12-14]. Chiropractic
is expanding, and the number of chiropractic education
programs worldwide is increasing [8]. This growth in
training programs is predicted to nearly double over the
next 30 years [15, 16]. Yet despite this growth and sub-
sequent contribution to the global healthcare workforce,
chiropractic education programs, educational standards,
and accreditation agencies remain understudied. Given
the global growth of chiropractic, it would be beneficial
for stakeholders to understand the variations in chiro-
practic education program requirements worldwide.

To identify existing published or in-process studies
that systematically inventoried international chiroprac-
tic accrediting body documents, a literature search was
performed in November 2023. We searched MEDLINE
(PubMed), the Cumulated Index to Nursing and Allied
Health Literature (CINAHL via EBSCO), Index to Chi-
ropractic Literature (ICL), and Educational Resources
Information Center (ERIC). We also searched the Inter-
national Prospective Register of Systematic Reviews
(PROSPERO) and Open Science Framework. Studies
comparing variations in accreditation for other health
professions were found [17-20], whereas no similar
studies exist for chiropractic. Although prior studies

described several of the chiropractic accreditation agen-
cies [21-23], no systematic studies of current chiroprac-
tic accrediting agency standards have been published.
This knowledge gap negatively affects communication
and comprehension among stakeholders, including
accrediting agencies, regulatory bodies, policymakers,
qualifying boards, program administrators, faculty, stu-
dents, practitioners, patients, and the public.

Therefore, the primary purpose of this study was to
perform a content analysis to investigate similarities and
differences in program standards and student compe-
tencies among four chiropractic accreditation agencies
worldwide. The secondary purpose was to demonstrate
the application of a coding document that describes and
quantifies concepts related to program standards and
student competencies, with the aim of facilitating dia-
logue among stakeholders about global chiropractic edu-
cation standards.

Methods

A modified Delphi consensus process was performed to
code the contents of accreditation documents. Follow-
ing consensus, a two-way analysis of variance (ANOVA)
was performed to identify whether coding differed sig-
nificantly among the four accrediting agencies. This study
was deemed exempt by the National University of Health
Sciences Institutional Review Board (RS2301). The need
for consent to participate was waived by the National
University of Health Sciences Institutional Review Board.
This study adhered to the Declaration of Helsinki.

Characteristics of the panelists

A geographically diverse panel of experts was invited to
reach a consensus opinion on the coding of the accredita-
tion document contents prior to analysis. Panelists with
expertise in chiropractic education were selected to rep-
resent four world regions and eight countries where chi-
ropractic programs are accredited, thereby providing a
balanced perspective to inform the decision-making pro-
cess for this study. Countries represented were Australia,
Brazil, Canada, Malaysia, New Zealand, South Africa, the
United Kingdom, and the United States. Combined, the
panelists represent the countries that comprise an esti-
mated 92% of the world’s chiropractors [9]. Panelists and
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authors were not remunerated for participating in the
study.

Coding process

In June 2023, the current versions of publicly available
standards and competencies documents from four chiro-
practic accreditation agencies were retrieved from pub-
licly available sources on the Internet. The four agencies
selected were the Council on Chiropractic Education
(CCE), the European Council on Chiropractic Education
(ECCE), the Council on Chiropractic Education Austral-
asia (CCEA), and the Council on Chiropractic Education
Canada (CCEC). The CCE is recognized by the United
States Department of Education and the Council for
Higher Education Accreditation as the accrediting body
for chiropractic programs [24]. The 2021 version of the
CCE standards was used for this study. The ECCE is an
international, autonomous organization established by
the chiropractic profession in Europe to accredit pro-
grams that provide first-qualification chiropractic edu-
cation and training [25]. The 2019 version of the ECCE
accreditation standards was used for this study. The
CCEA is appointed by the Chiropractic Board of Austra-
lia and the New Zealand Chiropractic Board as the inde-
pendent accrediting authority for chiropractic education
[26]. The 2017 version of the CCEA accreditation stan-
dards was used for this study. The CCEC is a committee
of the Federation of Canadian Chiropractic and makes
the accreditation decisions for that body [27]. The 2018
version of the CCEC accreditation standards was used
for this study. The four agencies accredit 38 institutions,
which represent the majority of chiropractic programs
worldwide (see Supplemental File Appendix A).

We selected ECCE, which is a member of the Coun-
cils on Chiropractic Education International (CCEI) for
the European region. Whereas the General Chiropractic
Council (GCC) regulates chiropractors only in the United
Kingdom, the ECCE includes accreditation in the UK, as
well as in Europe and South Africa, thereby covering a
broader range of global regions. At the initiation of this
project, the Council on Chiropractic Education—Latin
America (CCE-LA) was in development but had not yet
accredited any chiropractic programs in Latin America;
therefore, it was not included.

Content was extracted from the accreditation docu-
ments (by CDJ) and listed in two spreadsheets: one for
student competencies (with 249 items in total) and one
for program standards (with 136 items in total). We
coded text from the documents by systematically analyz-
ing text data by assigning predefined codes to segments
of text. A predefined set of codes was used to classify the
text data (see supplemental file Appendix B) [28, 29]. The
definitions and examples for each code were provided
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during the coding process to ensure consistency in
coding.

For the first three modified Delphi rounds, panelists
were instructed to review each accreditation statement
and indicate whether they agreed with the provided
codes. Panelists read through the text data, line by line,
and noted the appropriate code for each item based on
the predefined coding scheme. Coding was done manu-
ally; we did not use qualitative data analysis software.
To ensure consistency in coding, multiple coders inde-
pendently coded the same data, and the results were
compared. The purpose of coding was to categorize the
content represented in each of the accreditation docu-
ments and to verify the accuracy of the coding through
a modified Delphi consensus process. All panelists had
participated in the development and training for the cod-
ing tool as part of a previous study, so the coding proce-
dure was not piloted again [29].

Panelists were instructed that the code should only
be related to the content of the text, not to extrapolate
meaning, which should be obvious without any addi-
tional explanation. They were informed that although
they may not agree with how some items were written,
the purpose of this study was not to critique, correct, or
rewrite the content. Their task was only to code what
was stated in each item of the accreditation text. Because
many statements were complex, more than one code was
allowed per item.

If the panelist did not agree with the code provided,
they were asked to type in a suggested correction and
provide a rationale for the proposed change, which would
be included in the next round of review. Panelists were
informed that their responses would be collated anony-
mously, the codes would be amended according to group
input and then returned to the group if another review
round was necessary. Panelists were given additional
space on the form to provide comments about the over-
all process or share any additional insights about the text
that they were coding.

Two to three rounds of review were prospectively
planned, which is a commonly reported number for Del-
phi studies [30]. We defined agreement as the panelists
agreeing to the codes of an individual item without any
comments or corrections. A consensus agreement was
decided a priori as 80%. This is higher than the commonly
accepted threshold of 75% and falls within the range of
50-97% reported in other studies [31-33]. For items for
which all panelists had no corrections or suggestions, we
considered this to be 100% agreement. Appendix C in the
supplemental file describes each step and the consensus
reached through the agreement process.

All 21 panelists participated in each of the three modi-
fied Delphi rounds and the consensus panel. Demo-
graphic information about the participants can be found



Johnson et al. BMC Medical Education (2025) 25:1473

in Appendix D of the supplemental file. Blinded commu-
nications were sent to the panelist group to inform them
of each step of the process. Round one was completed
from December 1 to December 11, 2023. Rounds two
and three were completed by January 15, 2024, and by
April 14, 2024, respectively. The Round 4 nominal group
technique was completed on April 18, 2024. All panelists
participated, and there were no deviations from the study
protocol. The percent agreements for coding for each
round are represented in the Appendix E supplemental
file.

Statistical analysis

To examine whether student competencies and pro-
gram standard content were significantly different across
accreditation agencies, a two-way analysis of variance
(ANOVA) was conducted using IBM SPSS Statistics (ver-
sion 31) [34—36]. An analysis was performed with vari-
ables Accreditation Agency (CCE, CCEA, ECCE, and
CCEC) and Student Competencies (Al through D2). In a
second analysis, the variables were: Accreditation Agency
(CCE, CCEA, ECCE, and CCEC), and Program Code (E1
through E10).

The two-way ANOVA was performed on additive data;
therefore, the analysis allowed for the evaluation of the
main effects but not the interaction. The main effect of
the accreditation agency was whether coding differed sig-
nificantly among the four accrediting agencies regardless
of the code. The main effect of the code assessed whether
certain agencies consistently had a greater or smaller
proportion of coded items, regardless of the accrediting
agency.

Before conducting the two-way ANOVA, standard
assumptions were tested to ensure the validity and
robustness of the model. Normality of residuals was
assessed using the Shapiro—Wilk test, and distributional
patterns were further examined through Q-Q plots.
Homogeneity of variances across groups was evalu-
ated using Levene’s test. The independence of observa-
tions was presumed based on the structure of the study’s
design and the data collection methodology. Follow-
ing confirmation of assumptions, the two-way ANOVA
was performed. Where significant main effects were
observed, Least Significant Difference (LSD) post-hoc
tests were conducted to explore specific pairwise differ-
ences among group means. For statistical formulas, see
Appendix F in the supplemental file.

Results

Coding results

There were 1086 student competency codes overall, rep-
resented by CCE (353), CCEA (314), ECCE (93), and
CCEC (326), with an average of 4.36 codes per student
competency. The program standards had 248 codes,
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represented by CCE (80), CCEA (64), ECCE (69), and
CCEC (35), with an average of 1.82 codes per program
standard. For the full description of each code, please see
Appendix B in the supplemental file.

Student competencies

The codes were normally distributed across groups, as
confirmed by the Shapiro-Wilk test and Q-Q plots.
(See Appendix F in the supplementary file) Levene’s test
supported the homogeneity of variances across groups.
No significant main effect was found among accredita-
tion agencies, F(3,8)=0.007, p>.05, indicating that the
accrediting body, whether CCE, CCEA, ECCE, or CCEC,
had no measurable difference regarding student com-
petencies. All four agencies demonstrated comparable
outcomes across student competencies. The R? associ-
ated with the model was 0.96, indicating that the model
accounted for 96% of the variability in the data.

To further investigate where specific agency differences
may lie, Least Significant Difference (LSD) post-hoc tests
were conducted. These analyses revealed multiple statis-
tically significant pairwise differences among coded items
(Fig. 1; Table 1). The codes were represented similarly
(clustered) among the accreditation agencies. Code Al
(knowledge of chiropractic) reported significantly higher
frequency than A2, A3, A8, A9, Bl, B4, B5, and several
others (p values ranging from <0.001 to 0.048). Similarly,
A6 (knowledge of chiropractic care) was significantly
more frequent than others such as A2, A3, A5, and B1,
among others (p <.05).

Program standards

No statistically significant main effects were identified
for accreditation agency and program standard codes
(E1-E10). Specifically, the effect of accreditation agency
on program standards was not significant, F(3,4) = 0.002,
p>.05, indicating that program standards did not differ
across the four accrediting agencies. Similarly, the main
effect of code was not significant, F(8,4)=1.268, p>.05,
suggesting that no individual program standard dem-
onstrated codes that differed significantly from others
(Fig. 2; Table 2). The overall model explained 87% of the
variability in the data, R%=0.87. For codes, see Appendix
G in the supplemental file.

Discussion

Accreditation is an essential process that provides the
public assurance that healthcare programs provide high-
quality education and graduate practitioners who can
provide competent, safe, and effective care [2]. Prior
studies have described several of the chiropractic accred-
itation agencies [21-23]. However, none of these have
provided a detailed, systematic analysis of all content
across global agencies. This study is the first of its kind
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Fig. 1 Proportion of student competency items for individual accrediting agencies from most common to least common (left to right)

Table 1 Model results for student competencies

Source Sum of Squares df F p-value Partial n? w?
Code 0.032 22 9.02 <.001 0.73 0.59
Agency 0.004 3 0.001 .99997 0.001 0.01
Residual 0.012 74

Chiropractic Program Standards
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Fig. 2 Proportion of program items for individual accrediting agencies from most common to least common (left to right)

Table 2 Model results for program standards

Source Sum of Squares df F p-value Partial n? w?
Code 0.03 8 1.71 141 033 0.21
Agency 0.001 3 0.0001 99999 0.0001 0.001

Residual 0.012 28
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to conduct a consensus process for categorizing chiro-
practic program standards and student competencies
among four primary chiropractic accreditation agencies
worldwide.

The analysis of accreditation agency documents
revealed no statistically significant differences in chiro-
practic student competencies and program standards,
confirming consistency among these four accredita-
tion agencies. Although the documents from each of the
accreditation agencies were formatted differently, they all
contained proportionally similar content across coded
items for this study. This congruence is important for
stakeholders who consider expectations for chiropractic
education and training across global regions. The pro-
portional coding for each agency represents the global
impression of the competencies and program standards
that are included and emphasized worldwide. This may
help those who are unfamiliar with chiropractic educa-
tion better understand the focus and content of chiro-
practic programs. Additionally, this coding model can
serve as a helpful framework for program administrators
when developing a new chiropractic program or enhanc-
ing the quality of an existing one.

One may wonder why one accreditation agency has a
disproportionate percentage of coded content compared
to others. Prudence should be exercised when interpret-
ing the proportion of coded items. A code’s frequency
does not imply its value or importance. A code used only
once may be very important and thus does not need to
be mentioned more than once. Thus, simply because
coded items are presented fewer times than others does
not mean that they are less valuable than codes used mul-
tiple times. However, there may be reasons why content
is present more or less frequently, which is further dis-
cussed here.

If a topic is less frequently included compared to oth-
ers, the topic may still be emerging and not yet fully
integrated by the accreditation agency. New concepts or
paradigms may take decades to fully integrate into higher
education and thus may appear less frequently. Another
hypothesis is that the topic is already well-represented,
so it may not require additional attention. For example,
the competency for chiropractic manipulation (e.g., B5)
is already a core component of chiropractic curricula;
therefore, including this competency multiple times
would seem redundant.

If a topic is found more frequently in one region than
another, it is possible that there are regional variations
and emphasis on requirements, which could explain the
frequency differences between agencies. It is possible that
regional laws and regulations governing higher education
and the chiropractic profession may require the inclu-
sion of a specific topic. Therefore, content may need to
be emphasized in multiple places to ensure compliance.
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There may be regional, sociological, cultural, or histori-
cal events that create a heightened awareness of a topic,
thereby creating a perceived need to revisit a concept.
Additionally, duplication of content may have occurred
to clarify a concept, or it is possible that the authors were
simply unaware of the duplicated content.

Some may question whether accreditation standards
should be identical for all regions. However, due to
regional requirements in regulation and legislation, some
variance among the accreditation documents is not only
expected but practical. Chiropractic program accredita-
tion standards have evolved over time, some beginning
decades before others, and standards are constructed
to be relevant to the jurisdictions that they serve. It is
essential to acknowledge that regional differences exist
in terms of needs, regulations, scope of practice, and
terminology. Therefore, it should not be expected that
all accreditation documents would be identical to each
other.

Future studies and recommendations

This content analysis may serve as a working document
to clarify concepts within chiropractic accreditation and
facilitate dialogue among stakeholders about similarities
and differences of global chiropractic education stan-
dards. Follow-up studies could examine how accredi-
tation agencies enforce their standards in comparison
to one another, which may influence the academic out-
comes of the institutions they accredit. The coding tool
has potential use in future studies, both in chiropractic
education and other disciplines. The coding tool docu-
ment may serve as a starting point for new accreditation
agencies in other world regions when developing stan-
dards, as well as a reference for existing agencies when
revising their standards. Finally, this research provides a
baseline indicator of the student competencies and pro-
gram requirements necessary to produce competent chi-
ropractic graduates worldwide. The methods used here
may be used in subsequent content analyses to track
trends over time.

We recommend the following when developing and
revising accreditation standards. To be effective, accredi-
tation agency documents must be clearly understood by
educators and other stakeholders. However, during this
study, we identified components in the accreditation
documents that were unclear. Some content was repeti-
tive, overly complex, or had confusing prose, resulting in
comprehension difficulties. Therefore, we offer the fol-
lowing recommendations to assist accreditation agencies
in revising their documents in the future.

1. Edit statements for clarity. Avoid statements with
context-sensitive language. Avoid being too detailed,
complex, or too general. Incorporate clarifying
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statements as needed to ensure that meaning and
messaging are comprehensible.

2. Use common language and clarify terminology to
improve understanding across regions. Avoid the use
of general or nonspecific terms, which may cause
difficulty with interpretation.

3. Focus on coherence, structure, and simplicity
to enhance clarity and understandability. Avoid
verbosity and repetitive language. Avoid compound
statements that may be too complex to convey
meaning clearly.

Strengths

One strength of this study was the substantial represen-
tativeness of the authors. Every regional accreditation
agency and all world regions with chiropractic educa-
tion programs had representation on the panel. With a
combined academic experience of 483 years (averaging
23 years per author), the panel’s subject matter expertise
was rich and robust. Another strength was that we used
a standardized coding tool; all accreditation documents
were categorized using the same criteria. The strength
and percent agreement per code were maintained, with
100% of the 21 panelists completing the entire process.
Anonymization was maintained during the modified Del-
phi rounds, reducing the potential for bias by the influ-
ence of specific panel members. Another strength was
that the student competencies and program standards
were presented within the context of the entire accredit-
ing agency document, thereby reducing the potential for
standards to be interpreted out of context.

Our approach to content analysis, which utilizes a
coding tool, consensus process, and statistical analy-
sis, appears to be unique. The combination of methods
reduces bias and provides confidence in the interpreta-
tion of the results. We hope that educators from other
health professions consider using these methods.

Limitations

Accreditation documents are living documents that are
continually reviewed and periodically revised. Thus, our
results represent the versions of accreditation standards
available at the time of the study. However, unless an
agency profoundly revises its standards, it is not expected
that the main patterns noted here will be drastically dif-
ferent. Each world region has different requirements
and regulations for health professions and higher edu-
cation; thus, some discrepancies may be attributed to
these regional variations. Two accrediting agencies (GCC
and CCE-LA) were excluded from this study for reasons
mentioned previously. No patients or other healthcare
providers were included on the panel. Thus, if a differ-
ent group of panelists had participated, there may have
been additional or different findings. As with any lengthy
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document review, the number of items to be coded could
have caused rating fatigue. However, panelists were pro-
vided with ample time to complete their work, and they
could review and re-review their responses before sub-
mitting their completed sheets. We believe the use of 21
panelists reduced the possibility of coding errors, such
that if one person missed an error, another would have
identified it.

We acknowledge a limitation that the model did not
include within-cell replication; thus, the interaction effect
cannot be formally tested under the classical ANOVA
framework. However, we retained the simplified additive
model for descriptive purposes; thus, inferential claims
regarding interactions are not possible.

Each region has its own vernacular; therefore, some
terms may have been misunderstood by panelists from
different regions. However, we included education
experts from each region to help mitigate comprehension
issues. Reviewers coded the content but did not delve
into the creators’ intentions when crafting their state-
ments. Thus, the results were pragmatic and reflected
the panelists’ understanding of each coded item. We
acknowledge that the coding tool may have its own limi-
tations. The coding tool captures high-level content and
not detailed information. Therefore, details about spe-
cific items were not provided in the coding tool. The pur-
pose of coding was to identify the general topic category,
allowing for further evaluation or detailed exploration.

Conclusion

The findings of this content analysis demonstrate con-
sistency among chiropractic accreditation agencies
across multiple geographic regions in terms of student
competencies and program standards. The patterns of
coded content were stable and consistent across the
four accrediting agencies, with no evidence of differ-
ential effects among the agencies. This congruence is
essential when considering requirements for chiroprac-
tic education across global regions. This document also
includes essential details and codes for the contents of
agencies’ documents, which will help to clarify concepts
within chiropractic education and facilitate dialogue
and comprehension among stakeholders of chiropractic
education.
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