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ORIGINAL ARTICLE
Nurse practitioner and physician assistant students’ knowledge, attitudes, and
perspectives of chiropractic
Briana S. Bowden, MSN, RN, AGPCNP and Lisa Ball, PhD, RN, FNP

Objective: The purpose of this study was to assess nurse practitioner (NP) and physician assistant (PA) students’ views
of chiropractic. As the role of these providers progresses in primary care settings, providers’ views and knowledge of
chiropractic will impact interprofessional collaboration and patient outcomes. Understanding how NP and PA students
perceive chiropractic may be beneﬁcial in building integrative health care systems.
Methods: This descriptive quantitative pilot study utilized a 56-item survey to examine attitudes, knowledge, and
perspectives of NP and PA students in their 2nd year of graduate studies. Frequencies and binomial and multinomial
logistic regression models were used to examine responses to survey totals.
Results: Ninety-two (97%) students completed the survey. There were conﬂicting results as to whether participants
viewed chiropractic as mainstream or alternative. The majority of participants indicated lack of awareness regarding
current scientiﬁc evidence for chiropractic and indicated a positive interest in learning more about the profession.
Students who reported prior experience with chiropractic had higher attitude-positive responses compared to those
without experience. Participants were found to have substantial knowledge deﬁcits in relation to chiropractic treatments
and scope of practice.
Conclusion: The results of this study emphasize the need for increased integrative initiatives and chiropractic exposure
in NP and PA education to enhance future interprofessional collaboration in health care.
Key Indexing Terms: Chiropractic; Nurse Practitioner; Physician Assistant; Students, Health Occupations;
Interprofessional Relations
J Chiropr Educ 2016;30(2):114–120 DOI 10.7899/JCE-15-7

INTRODUCTION
Over the past few decades, the interest in and use of
chiropractic and other complementary and alternative
medicine (CAM) practices have experienced signiﬁcant
momentum among patients and health care practitioners
worldwide.1–5 Although physicians, nurse practitioners
(NPs), and physician assistants (PAs) display expanding
interest and favorable perspectives toward integrative
therapies, a lack of knowledge regarding treatment
options, indications, and referral protocols presents a
self-reported formidable barrier for implementation.6–13
Integration of CAM, particularly in the area of chiropractic, into mainstream health care continues to lag in many
countries despite the increasing amount of evidence
regarding the safety, effectiveness, public interest, and
cost-effectiveness of its use.14
Improving integrative medical knowledge is prioritized
by the World Health Organization’s Traditional Medicine
Strategy 2014–2023 as one of the primary objectives in
114

improving health and integrating CAM into national
health care systems.1 In accordance with these principles,
integrative medicine is now taught, practiced, and
researched in nearly half the medical schools in the United
States.13 A recent study by Wong et al13 showed that
Canadian medical students increasingly view chiropractic
as a sound evidence-based complementary therapy for low
back/chronic pain; however, the students also reported a
need for greater understanding of chiropractic for application in future patient referrals. While the results from
Wong’s study highlight the importance of integrating
chiropractic education into mainstream medical education,
the knowledge and attitudes of NPs and PAs in the area of
CAM integration, particularly chiropractic, remains unclear.
The role of NPs and PAs is progressively expanding as
broad efforts to overcome provider workforce challenges
and improve access to health care are realized.15 In the
United States alone, NPs are the fastest growing provider
workforce at over 9% a year and PAs at nearly 4% a
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Table 1 - Demographic Information

Age
25
,25
Gender
Female
Male
Program
Physician assistant
Nurse practitioner

No.

%

38
54

41
59

80
11

88
12

61
31

66
34

year.16 In comparison to the shrinking primary care
physician workforce, NPs and PAs are poised to take a
pivotal role in the future of primary health care.17 Thus,
understanding the views of NP and PA students regarding
chiropractic, in addition to those of medical students, is
vital to facilitate future interdisciplinary collaboration
among conventional and chiropractic providers.18 In
joining with efforts to promote integrative care among
professions, the purpose of this study was to assess the
knowledge, attitudes, and perspectives of NP and PA
students speciﬁcally regarding chiropractic. It is necessary
for future mainstream providers to be knowledgeable in
the area of chiropractic in order to achieve successful
interdisciplinary collaboration and mutual patient outcomes of health promotion, disease prevention, and health
restoration.18–21

METHODS
This study utilized a descriptive quantitative design
gathering data via survey distribution across 2 disciplines.
The sample was taken from 2nd-year graduate students (n
¼ 95) enrolled in either the adult NP (n ¼ 33 total 2nd-year
students) or PA (n ¼ 61 total 2nd-year students) programs
at a small, private college in the northeastern United
States. Second-year graduate students were chosen because, at this point, they have received the majority of their
formal academic education in their respective programs.
Inclusion criteria included willingness to participate,
ﬂuency in English, and implied consent with the return
of a completed questionnaire. Refusal of consent was
assumed with the return of a blank questionnaire. The
study underwent expedited human subjects research ethics
board review with approval from the Daemen College
Human Subjects Research Review Committee.
The self-administered paper-and-pen questionnaires
were distributed to NP and PA students at the end of a
class in their respective classrooms upon permission from
the individual course directors. Demographic and educational information (sex, age, area of study, expected
graduation date) were collected to describe the sample
population. Participation was voluntary and held no
bearing on academic standing. To maintain participants’
anonymity, surveys were returned via sealed envelopes at
the classroom exit.

Data Collection Instrument
An adapted version of Wong and Kopansky-Giles’
survey Attitudes, Knowledge, Perspectives of Medical
Students to Chiropractic was used, with permission from
the authors, for data collection within this study.13 The
adaptation included substituting the words ‘‘nurse practitioner and physician assistant students’’ to replace the
words ‘‘medical students.’’ The survey consisted of 56
items: 15 items assessing knowledge of chiropractic, 4
items assessing perspectives toward chiropractic, and 30
items assessing attitude toward chiropractic. The remaining items were used for demographic purposes. Knowledge
of chiropractic medicine was assessed using a 5-point
Likert scale of (1) strongly disagree, (2) disagree, (3)
undecided/don’t know, (4) agree, and (5) strongly agree.
Agree and strongly agree were considered correct answers.
Similarly, attitude-related questions were determined as
positive (agree/strongly agree), negative (disagree/strongly
disagree), or undecided/don’t know.
Analysis
Descriptive statistics (frequencies) were recorded for
sex, age, and graduate program. Analysis pertaining to
attitude toward chiropractic was assessed by formulating
summary measures for attitude-positive, attitude-negative,
and undecided/don’t know response totals in addition to a
multinomial logistic regression model (a , .05) evaluating
2 constructs: level of understanding and awareness of
current scientiﬁc evidence. Perspective of chiropractic was
assessed using frequencies and the 3rd construct: a
binomial logistic regression model evaluating self-assessed
prior chiropractic experience. Key covariates for each of
these constructs pertaining to attitudes and perspectives
included the number of positive, negative, and undecided
responses (reference category); age deﬁned as ,25 years or
25 years (reference category); gender (female is the
reference category); and program of study comparing
nurse practitioner with physician assistant (reference
category).
Knowledge of chiropractic was assessed by evaluating
the participants’ number of correct responses regarding
chiropractic scope of practice and effective treatments as
well as self-assessed level of understanding of chiropractic
medicine in comparison to the number of median correct
answers. The correct answers were also compared by
program of study using least squares regression. R-Project
quantitative software (R Core Team, Vienna, Austria) was
used to perform the analysis.22

RESULTS
Demographics
Of the 95 questionnaires distributed, 92 were returned
completed (97% response rate). There was a 100%
response rate from the PA students and a 94% response
rate from the NP students. The sample (Table 1) consisted
largely of females (88%). A v2 analysis of the association
between age and program revealed a signiﬁcant difference
in proportion of students’ ages and programs (v2 [1, n ¼ 92]
¼ 49.4, p , .001). The majority of older (.25 years old)
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Table 2 - Attitude Toward Chiropractic: Binomial Logistic
Regression Results
Odds Ratio

95% CI

p Value

1
1.08
1.05

(1.01–1.16)
(0.96–1.15)

.042
.28

1
0.15

(0.02–0.62)

.01

1
0.27

(0.03–1.43)

.16

1
0.46

(0.07–2.13)

.34

a

Prior experience
Type of response, no.
Undecided responses
Positive responses
Negative responses
Age
25
,25
Gender
Female
Male
Program
Physician assistant
Nurse practitioner

CI indicates confidence interval. Bold p values indicate statistical significance
(p , .05).
a
Reference category is ‘‘no prior experience.’’

participants were NP students, while most of the PA
students were ,25 years old.
Attitude Toward Chiropractic
The highest grouping of participants self-reported a
poor ‘‘current level of understanding’’ (n ¼ 40; 43%). The
majority of participants indicated a lack of awareness of
‘‘current scientiﬁc evidence for chiropractic treatment’’ (n ¼
69; 75%). Although most participants (n ¼ 58; 63%)
indicated a positive interest in learning more about
chiropractic, 60 (65%) students disagreed with the
statement ‘‘I make my own effort, outside of medical
school, to learn about chiropractic.’’ Logistic regression
analysis did not identify any signiﬁcant differences with
respect to the level of understanding and key covariates,
including type of response (undecided, positive, negative),
age (.25 years, ,25 years), gender, or program.
Prior Experience
In examining differences based upon prior experience, 2
key covariates were statistically signiﬁcant: the number of
positive responses for someone having prior experience
and age (Table 2). The estimates showed that an increase
in 1 positive response had a multiplicative effect in the
odds for having had prior experience. Age , 25 years had
a negative effect for having prior chiropractic experience.
Therefore, students aged .25 years were more likely to
have had experience with chiropractic, whether personally
or via a family member, academic sources, or mass media,
and thus responded more positively toward chiropractic.
Perspective on Chiropractic
As presented in Table 3, the 4 items assessing NP and
PA students’ perspectives on chiropractic were differentiated from attitude items in that ‘‘perspective’’ responses
were neutral, without any positive or negative connotation.13 The overlap in participants’ views indicates there
116

Table 3 - Frequencies of Perspectives on Chiropractic
Statement

Category

No.

%a

Chiropractic is a mainstream
profession in health care.

Strongly disagree
Disagree
Undecided/
do not know
Agree
Strongly agree
Strongly disagree
Disagree
Undecided/
do not know
Agree
Strongly agree
Strongly disagree
Disagree
Undecided/
do not know
Agree
Strongly agree
Yes
No
Unsure
Yes
No
Unsure

5
14
31

6
15
34

31
10
2
2
21

34
11
2
2
23

50
16
7
17
45

55
18
8
19
50

17
4
74
4
14
33
6
51

19
4
80
4
15
36
7
55

Chiropractic is a
complementary and
alternative medicine
(CAM) profession.

The medically related
educators at [the college]
are knowledgeable about
chiropractic.

Is interprofessional
education (IPE) important
to you?
Chiropractic treatment is
‘‘evidence-based,’’ ie, use
of evidence in research to
guide practice.
a

Categories will not sum to 100% due to rounding.

were some respondents who recognized chiropractic as
both mainstream and alternative. Forty-ﬁve percent of
students agree/strongly agree that chiropractic is a
mainstream profession, while 73% consider chiropractic
as a CAM profession.
Knowledge of Chiropractic
Participants demonstrated a wide spectrum of correct
responses for types of treatment and areas where
chiropractors can provide effective treatment (Table 4).
Survey respondents seemed to lack knowledge that
chiropractors can provide acupuncture, medical referral,
nutritional education, and exercise prescription and
education. Respondents mostly agreed, however, that
chiropractors can provide effective treatment for back
pain, neck pain, headaches, shoulder pain, strain/sprain of
upper and lower extremities, disc herniation, and peripheral nerve entrapment.
Somewhat surprisingly, when stratifying participants by
their self-assessed level of understanding of chiropractic,
participants with a ‘‘satisfactory’’ level of understanding
answered a greater number of items correctly compared to
those with a self-assessed ‘‘good’’ level of understanding.
An ordinary least squares regression model showed a
signiﬁcant difference in correct answers between students
enrolled in the PA and NA programs. Physician assistant
students had a mean of 4.2 fewer correct answers than did
NP students. Second, and not surprisingly, participants
with self-assessed prior experience demonstrated a mean of
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Table 4 - Correct Responses for Treatment

Table 5 - Least Squares Regression Results
% Correct

Types of treatment
Joint and spinal manipulation
Soft tissue therapy
Acupuncture
Therapeutic modalities
Medical referral
Nutritional education
Exercise prescription and education
Massage
Provide effective treatment
Back pain
Neck pain
Headaches
Shoulder pain
Strain/sprain of upper and lower extremities
Disc herniation
Peripheral nerve entrapment
Plantar fasciitis

92
70
35
59
50
22
51
61
91
90
79
88
75
78
70
60

2.6 more correct answers than did participants without
prior chiropractic experience (Table 5).

DISCUSSION
The overlap in participants’ views as to whether
chiropractic is classiﬁed as mainstream or CAM reﬂects
the conﬂicting perspectives of NP and PA students
regarding the chiropractic profession. A large majority of
participants (75%) were unaware of current scientiﬁc
evidence for chiropractic treatment, although most did
express a positive attitude for increased learning. Consistent
with the ﬁndings of this study, there continues to be a lack
of understanding among current and future mainstream
providers13,23 despite the emerging evidence supporting
chiropractic effectiveness,24–27 cost-effectiveness,24,28–30 and
patient satisfaction.31,32
Results from this study indicated a lack of knowledge of
chiropractic scope of practice among future NPs and PAs.
While the majority of participants were aware that
chiropractic treatments include joint/spinal manipulation
and soft tissue therapy, there was a substantial gap in
correct responses related to knowledge of chiropractic
treatments that extend beyond manipulation and soft tissue
therapy. For example, less than a quarter of the participants
in this study agreed that chiropractors provided nutritional
education even though doctors of chiropractic receive
extensive formal training in nutrition that is largely
incorporated into chiropractic patient care.30,33 Awareness
that nutrition is an integral part of the chiropractic
approach to health promotion might impact future
interdisciplinary referrals among NPs and PAs.
The lack of knowledge (and increased desire to learn
more) about chiropractic is also found among medical
students and has been listed as a barrier to future
integrative care.13 Most NP and PA students agreed that
interprofessional integration was important, but lack of
knowledge regarding chiropractic scope of practice dem-

Estimate
Age 25
Physician assistant
Male
Prior experience

2.24
4.24
1.80
2.63

95% CI
(0.61
(8.17
(5.61
(0.01

to
to
to
to

1.58)
0.31)
2.01)
5.25)

p Value
.25
.03
.35
.05

onstrates a gap in core curricula for this particular
modality. This gap in knowledge is reﬂected in the
literature regarding mainstream providers’ knowledge of
other CAM modalities and contributes toward barriers to
application in future practice.6,7,9–13,18–19,34–37
The majority of NP and PA students in this study were
undecided as to whether chiropractic used evidence-based
research to guide practice. Unfortunately, the lack of
evidence-based education regarding chiropractic and other
CAM therapies within the core curricula or mainstream
health care education has also been shown to portray a
hidden negative bias regarding integration of this modality.13,38 In Wong’s recent study13 of medical students,
having no experience with chiropractic was signiﬁcantly
associated with negative attitudes toward the profession.
Similarly, in the current study of NP and PA students,
there was an increased likelihood of positive responses
when they had prior chiropractic experience.13 This
correlation between positive attitude and experience is
also reﬂected in the increased patient satisfaction that is
reported from patients who have experienced a collaborative approach to their care from their primary care
provider and chiropractor.31,39
Although there was a signiﬁcant difference in the
number of correct answers between academic programs,
consideration must be given to the confounding factors
involving age and experience, which contribute to overall
knowledge. The majority of older students (.25 years) and
those who had more chiropractic experience were in the
NP program. The positive signiﬁcant correlations between
age and chiropractic experience contributes to the increase
in correct knowledge responses among the NP students
rather than correct responses being due to differences in
academic programs. Additionally, most NP students have
years of clinical experience as registered nurses and have
also completed the majority of their graduate clinical
experience during their 2nd year of graduate studies,
whereas PA students gain the majority of their clinical
experience in their 3rd year of study. Although experience
affects knowledge, examination of a causative relationship
between differences in academic program and knowledge
of chiropractic was beyond the scope of this study.
With the largest grouping of participants having
reported a poor understanding of chiropractic and low
likelihood of making an effort outside of school to learn
more about chiropractic, coupled with limited opportunities to acquire appropriate chiropractic-related education
after graduation, NPs and PAs in practice naturally resort
to the use of personal experience, peers, and mass media as
sources for chiropractic information, which then affects
patient education and referral.11,12,40 Lack of scientiﬁc
rationale for patient counseling is contrary to both medical
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and nursing standards and may lead to improper
counseling or referral. Although chiropractic referrals are
frequently requested by patients, primary care providers
list a lack of understanding of chiropractic scope of
practice, safety, and evidence-based outcomes as major
barriers in communication with patients and in applying
integrative care to practice.6,23
Implications for Practice
The results from this study highlighted the need for
increased knowledge among future NPs and PAs regarding
chiropractic in order to diminish barriers in application to
practice and integrative care. Although initiatives by the
World Health Organization and Institute of Medicine to
promote integrative care have contributed to improved
overall attitudes of providers toward CAM, studies have
shown a decrease, rather than increase, in understanding
and comfort in counseling patients regarding chiropractic
care.34 The majority of participants in this study were
unaware of the current scientiﬁc evidence pertaining to
chiropractic. Medical professionals of all backgrounds
continue to seek results of high-quality trials to form an
opinion about recommendation of integrative therapies.
While there is a plethora of published studies highlighting
the few side effects or rare complications of CAM
therapies in mainstream medical journals, further dissemination of the positive outcomes and cost-related beneﬁts
of chiropractic into mainstream medical practice is needed.
Easily accessible chiropractic evidence-based research is
imperative for future providers to knowledgeably guide
and counsel their patients about chiropractic care.
Incorporating a 1-hour lecture delivered by a chiropractic professor within a formal medical curriculum is 1
educational intervention that resulted in improved attitudes and knowledge of medical students regarding
chiropractic.38 This lecture model included current evidence of chiropractic scope of practice, common treatment
modalities, and spinal manipulation effectiveness and
safety to address the speciﬁc barriers reported by
practicing physicians. While this intervention was effective
among medical students, the effectiveness among NP and
PA students and correlation with promoting collaboration
in practice has not been evaluated. Incorporating clinical
‘‘exchange programs,’’ offering a well-designed integrative
elective, and intertwining chiropractic examples within
case studies are other possible educational methods to
evaluate for promoting understanding among future NPs
and PAs in an effort to increase interdisciplinary collaboration among the mainstream and chiropractic professions.41 Facilitating interpractitioner relationships may aid
in promoting trusting professional relationships for
establishing referral networks and recognizing mutual
patient health promotion goals.35
Recommendations for Further Research
Generalizability of this study is limited due to the
convenience sampling method at a single academic setting.
Furthermore, the small sample size likely increased the risk
of a type II error and affected the statistical power,
signiﬁcance, and effect size, thus further compromising
118

external validity of the study ﬁndings. However, the 97%
response rate provides a high level of conﬁdence for the
results within this particular setting and suggests the need
for further research on a larger scale. Use of a prepiloted
survey that was developed using survey methodology,
reviewed by an experienced research team, and used for
data collection in previous studies was a particular
strength of this study.13,38 According to the authors of
the data collection tool, the use of the category ‘‘undecided/don’t know’’ in the survey may be a limitation as
‘‘undecided’’ is not the same as ‘‘don’t know,’’ and there
may also be an inherent answer bias due to the Likert scale
response options all being in the same direction.13
Nonetheless, future research should target different
student populations from across the nation using this
particular survey tool, perhaps with slight modiﬁcation to
account for the tool’s limitations.
Further research is needed on a broader geographic
scale among multiple institutions to develop action plans
for encouraging future interprofessional understanding
among health care providers.42 Action research and mixed
methods approaches, inclusive of qualitative data, interviews, and focus groups, might be particularly beneﬁcial in
obtaining a more comprehensive view of the current
situation and reveal solutions to increasing interprofessional collaboration and referral.

CONCLUSION
The NP and PA students in this study expressed a desire
for increased knowledge regarding chiropractic and acknowledged the importance of interprofessional education.
Lack of knowledge has been listed repeatedly as a
formidable barrier to integrative care.7,9,11,13,43 This study
highlights the necessity for implementing evidence-based
chiropractic education within the core curricula of mainstream health care provider programs. Interprofessional
learning enables students to understand one another’s
professional value bases, enhance respect between professionals, and improve patient outcomes while minimizing the
need to rely on anecdotal sources for chiropractic information.36,44 Increased knowledge among future providers
regarding chiropractic scope of practice, effectiveness,
safety, cost-effectiveness, and referral guidelines could break
down barriers that are currently inhibiting integration and
could contribute toward improved patient outcomes.
Research in education is an indispensable ﬁrst step in
moving toward integrative health systems.

ACKNOWLEDGMENTS
The author acknowledges the contributions of Todd
Leroux, MHPA (Texas A&M Health Center) for his data
analysis expertise and interpretation insight and Krista
Przybelinski, MSN, ANP-BC, for comments that greatly
improved the manuscript.

FUNDING AND CONFLICTS OF INTEREST
There were no funding sources or identiﬁed conﬂicts of
interest to declare pertaining to this study. The views

J Chiropr Educ 2016 Vol. 30 No. 2  DOI 10.7899/JCE-15-7  www.journalchiroed.com

expressed in this study are those of the authors and do not
reﬂect the position of Daemen College.

About the Authors
Briana Bowden conducted her research as a Master’s
student at Daemen College and is now practicing as an adultgerontology nurse practitioner in the Adirondacks (4014 NY30 Saranac Lake, NY 12983; briana.bowden@daemen.edu).
Lisa Ball is a professor in the Department of Nursing at
Daemen College (4380 Main Street, Amherst, NY 14226;
lball1@daemen.edu). Address correspondence to Briana
Bowden, 4014 NY-30 Saranac Lake, NY 12983; briana.
bowden@daemen.edu. This article was received April 21,
2015, revised September 23, 2015, and accepted October 24,
2015.

Author Contributions
Concept development: BB. Design: BB. Supervision: LB.
Data collection/processing: BB. Analysis/interpretation: BB,
LB. Literature search: BB. Writing: BB. Critical review: LB.
Ó 2016 Association of Chiropractic Colleges

REFERENCES
1. World Health Organization. WHO Traditional Medicine Strategy 2014–2023. Geneva: World Health
Organization; December 2013. http:// www.who.int/
medicines/publications/traditional/trm_strategy14_23/
en/. Accessed Sept 14, 2014.
2. Kessler RC, Davis RB, Foster DF, et al. Long-term
trends in the use of complementary and alternative
medical therapies in the United States. Ann Intern Med.
2001;135(4):262–268.
3. Wootton JC, Sparber A. Surveys of complementary
and alternative medicine: part I. General trends and
demographic groups. J Altern Complement Med. 2001;
7(2):195–208.
4. Barnes PM, Bloom B, Nahin RL. Complementary and
alternative medicine use among adults and children
United States, 2007. Natl Health Stat Report. 2008;12:
1–23.
5. Frass M, Strassl R, Friehs H, et al. Use and acceptance
of complementary and alternative medicine among the
general population and medical personnel: a systematic
review. Ochsner J. 2012;21(1):45–56.
6. Lewith G, Hyland M, Gray S. Attitudes to and use of
complementary medicine among physicians in the
United Kingdom. Complement Ther Med. 2001;9(3):
167–172.
7. Flannery M, Love M, Pearce K, et al. Communication
about complementary and alternative medicine: perspectives of primary care clinicians. Altern Ther Health
Med. 2006;12(1):56–63.

8. Ruggie M. Mainstreaming complementary therapies:
new directions in health care. Health Aff. 2005;24(4):
980–990.
9. Shere-Wolfe KD, Tilburt JC, D’Adamo C, et al.
Infectious disease physicians’ attitudes and practices
related to complementary and integrative medicine:
results of a national survey. Evid Based Complement
Alternat Med. 2013;2013:294–381.
10. Boutin PD, Buchwald D, Robinson L, et al. Use of and
attitudes about alternative and complementary therapies among outpatients and physicians at a municipal
hospital. J Altern Complement Med. 2000;6(4):335–
343.
11. Houston EA, Bork CE, Price JH. How physician
assistants use and perceive complementary and alternative medicine. JAAPA. 2001;14(1):29–30, 33–34, 39–
40.
12. Sohn P, Cook C. Nurse practitioner knowledge of
complementary alternative health care: foundation for
practice. J Adv Nurs. 2002;39(1):9–16.
13. Wong JJ, Di Loreto L, Kara A, et al. Assessing the
attitudes, knowledge and perspectives of medical
students to chiropractic. J Can Chiropr Assoc. 2013;
57(1):18–31.
14. Meeker WC, Haldeman S. Chiropractic: a profession
at the crossroads of mainstream and alternative
medicine. Ann Intern Med. 2002;136(3):216–227.
15. Brown A, Cometto G, Cumbi A, et al. Mid-level health
providers: a promising resource. Rev Peru Med Exp
Salud Publica. 2011; 28(2):308–315.
16. Goodell S, Dower C, O’Neil E. Primary care workforce
in the United States: policy brief. Princeton: Robert
Wood Johnson Foundation; July 2011. http://www.
rwjf.org/content/dam/farm/reports/issue_briefs/2011/
rwjf70613. Accessed March 11, 2015.
17. Davis K, Abrams M, Stremikis K. How the Affordable
Care Act will strengthen the nation’s primary care
foundation. J Gen Intern Med. 2011;26(10):1201–1203.
18. The Bravewell Collaborative. Integrative Medicine:
Improving Health Care for Patients and Health Care
Delivery for Providers and Payors. Minneapolis, MN:
Bravewell Collaborative; 2010. http://www.bravewell.
org/integrative_medicine/integrativemedicine_report.
Accessed Sept 14, 2014.
19. Zwarenstein M, Goldman J, Reeves S. Interprofessional collaboration: effects of practice-based interventions on professional practice and healthcare
outcomes. Cochrane Database Syst Rev. 2009; Jul
8(3):CD000072.
20. Hawk C, Rupert RL, Hyland JK, et al. Implementation of a course on wellness concepts into a chiropractic
college curriculum. J Manipulative Physiol Ther. 2005;
28(6):423–428.
21. US Dept of Health and Human Services. Healthy
People 2020. Washington, DC: US Department of
Health and Human Services; 2015.
22. R Core Team. R: A Language and Environment for
Statistical Computing. Vienna, Austria: R Foundation
for Statistical Computing; 2014.

J Chiropr Educ 2016 Vol. 30 No. 2  DOI 10.7899/JCE-15-7  www.journalchiroed.com

119

23. Greene B, Smith M, Allareddy V, et al. Referral
patterns and attitudes of primary care physicians
towards chiropractors. BMC Complement Altern
Med. 2006;6(1):5.
24. UK BEAM Trial Team. United Kingdom back pain
exercise and manipulation (UK BEAM) randomised
trial: effectiveness of physical treatments for back pain
in primary care. BMJ. 2004;329(7479):1377–1381.
25. Lawrence D, Meeker W, Branson R, et al. Chiropractic
management of low back pain and low back-related leg
complaints: a literature synthesis. J Manipulative
Physiol Ther. 2008;31(9):659–674.
26. Meade TW, Dyer S, Browne W, et al. Randomised
comparison of chiropractic and hospital outpatient
management for low back pain: results from extended
follow up. BMJ. 1995;311(7001):349–351.
27. Manga P, Angus D, Papadopoulos C, Swan W. The
Effectiveness and Cost-Effectiveness of Chiropractic
Management of Low-Back Pain. Ottawa, Canada:
Kenilworth Publishing; 1993.
28. Haas M, Sharma R, Stano M. Cost-effectiveness of
medical and chiropractic care for acute and chronic
low back pain. J Manipulative Physiol Ther. 2005;28(8):
555–563.
29. Korthals de Bos IBC, Hoving JL, Van Tulder MW, et
al. Cost effectiveness of physiotherapy, manual therapy, and general practitioner care for neck pain:
economic evaluation alongside a randomized controlled trial. BMJ. 2003, 326:911–916.
30. Sarnat R, Winterstein J. Clinical and cost outcomes of
an integrative medicine IPA. J Manipulative Physiol
Ther. 2004;27(5):336–347.
31. Lyons K, Salsbury S, Hondras M, et al. Perspectives of
older adults on co-management of low back pain by
doctors of chiropractic and family medicine physicians:
a focus group study. BMC Complement Altern Med.
2013;13:225.
32. Breen A, Breen R. Back pain and satisfaction with
chiropractic treatment: what role does the physical
outcome play? Clin J Pain. 2003;19(4):263–268.
33. Holtzman D, Burke J. Nutritional counseling in the
chiropractic practice: a survey of New York practitioners. J Chiropr Med. 2007;6(1):27–31.
34. Wahner-Roedler D, Lee M, Chon T, et al. Physicians’
attitudes toward complementary and alternative medicine and their knowledge of speciﬁc therapies: 8-year

120

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

follow-up at an academic medical center. Complement
Ther Clin Pract. 2014;20(1):54–60.
Gray B, Orrock P. Investigation into factors inﬂuencing roles, relationships, and referrals in integrative
medicine. J Altern Complement Med. 2014;20(5):342–
346.
Green BN, Johnson CD. Interprofessional collaboration in research, education, and clinical practice:
working together for a better future. J Chiropr Educ.
2015;29(1):1–10.
Allareddy V, Greene B, Smith M, et al. Facilitators and
barriers to improving interprofessional referral relationships between primary care physicians and chiropractors. J Ambul Care Manage. 2007;30(4):347–354.
Wong JJ, Di Loreto L, Kara A, et al. Assessing the
change in attitudes, knowledge, and perspectives of
medical students towards chiropractic after an educational intervention. J Chiropr Educ. 2014;28(2):112–
122.
McCaffrey A, Pugh G, O’Connor B. Understanding
patient preference for integrative medical care: results
from patient focus groups. J Gen Intern Med. 2007;
22(11):1500–1505.
Mann JD, Gaylord SA, Norton SK. Integrating
complementary and alternative therapies with conventional care. Chapel Hill, NC: University of North
Carolina at Chapel Hill; 2004. https://www.med.unc.
edu/phyrehab/pim/ﬁles/Integrating.pdf. Accessed
March 7, 2015.
Wetzel M, Kaptchuk T, Haramati A, et al. Academia
and clinic. Complementary and alternative medical
therapies: implications for medical education. Ann
Intern Med. 2003;138(3):191–196.
Sood A, Knudsen K, Bauer B, et al. Publication bias
for CAM trials in the highest impact factor medicine
journals is partly due to geographical bias. J Clin
Epidemiol. 2007;60(11):1123–1126.
Milden S, Stokols D. Physicians’ attitudes and
practices regarding complementary and alternative
medicine. Behav Med. 2004;30(2):73–82.
Clifton M, Dale C, Bradshaw C. The Impact and
Effectiveness of Inter-professional Education in Primary
Care: A RCN Literature Review. London: Royal
College of Nursing; 2006. https://www.rcn.org.uk/
__data/assets/pdf_ﬁle/0004/78718/003091.pdf. Accessed March 11, 2015.

J Chiropr Educ 2016 Vol. 30 No. 2  DOI 10.7899/JCE-15-7  www.journalchiroed.com

