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Abstract

Background: We report on a multidisciplinary focus group project related to the appropriate
care of chiropractic patients who present with chest pain. The prevalence and clinical management,
both diagnosis and treatment, of musculoskeletal chest pain in ambulatory medical settings, was
explored as the second dimension of the focus group project reported here.

Methods: This project collected observational data from a multidisciplinary focus group
composed of both chiropractic and medical professionals. The goals of the focus group were to
explore the attitudes and experiences of medical and chiropractic clinicians regarding their patients
with chest pain who receive care from both medical and chiropractic providers, to identify
important clinical or research questions that may inform the development of 'best practices' for
coordinating or managing care of chest pain patients between medical and chiropractic providers,
to identify important clinical or research questions regarding the diagnosis and treatment of chest
pain of musculoskeletal origin, to explore various methods that might be used to answer those
questions, and to discuss the feasibility of conducting or coordinating a multidisciplinary research
effort along this line of inquiry. The convenience-sample of five focus group participants included
two chiropractors, two medical cardiologists, and one dual-degreed chiropractor/medical
physician. The focus group was audiotaped and transcripts were prepared of the focus group
interaction. Content analysis of the focus group transcripts were performed to identify key themes
and concepts, using categories of narratives.

Results: Six key themes emerged from the analysis of the focus group interaction, including issues
surrounding (1) Diagnosis; (2) Treatment and prognosis; (3) Chest pain as a chronic, multifactorial,
or comorbid condition; (4) Inter-professional coordination of care; (5) Best practices and
standardization of care; and (6) Training and education.

Conclusion: This study carries implications for chiropractic clinical training relative to enhancing
diagnostic competencies in chest pain, as well as the need to ascertain and improve those skills,
competencies, and standards for referrals and sharing of clinical information that may improve
cross-disciplinary coordination of care for chest pain patients.
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Background

While the main focus of chiropractic care centers on treat-
ment of musculoskeletal disorders, chiropractors serve as
first point of contact with the health care system for
patients presenting with a broad range of conditions [1].
As a portal-of-entry healthcare provider in a primary
ambulatory setting, the professional responsibilities of
the practicing chiropractor include proper assessment,
documentation, and treatment of chest pain/discomfort
cases, and appropriate and timely referral of chest pain
patients as needed.

An extensive body of primary empirical literature
addresses patient management protocols (differential
diagnosis and diagnostic/treatment algorithms) for
patients presenting with chest pain, primarily focusing on
cardiopulmonary, gastroesophageal/gastrointestinal, and
psychological conditions causing chest symptoms [2-17].
These etiologic sources are ruled out as the cause for many
chest pain sufferers, and such patients essentially 'fall out
of the algorithm' with ongoing chest pain that remains
undiagnosed, untreated, and unresolved.

A small but growing body of literature estimates the pre-
sumed prevalence of musculoskeletal chest pain in medi-
cal settings at 20-50% [14-18], and reflects a growing
awareness that musculoskeletal causes remain largely
unexplored as potential sources of chest pain, particularly
for chronic or recurrent chest pain that remains undiag-
nosed and unresolved.

The Cochrane Database of Systematic Reviews (CDSR),
containing completed reviews carried out by the
Cochrane  Collaboration  http://www.cochrane.org/
cochrane, contains only one citation for chest pain, not
musculoskeletal [19]. The Database of Abstracts of
Reviews of Effects (DARE), maintained by the NHS Cen-
tres for Reviews and Dissemination and linked to the
Cochrane Library http://nhscrd.york.ac.uk/darehp.htm,
includes a number of reviews that focus on comparing
various clinical diagnostic test strategies for cardio-related
chest pain [20-29], as well as numerous organizational-
level studies examining the clinical safety and cost-effec-
tiveness of shifting cardio-related chest pain evaluation
units from hospital inpatient to hospital outpatient set-
tings [30-44]. Other review articles returned in the DARE
search confirms our impression that current medical
approaches to diagnosing, treating, or managing non-spe-
cific or non-cardiac chest pain focus principally on psy-
chological and gastroesophageal/gastrointestinal causes
and essentially ignore the potential for musculoskeletal
etiologies [45-51].

We report on a multidisciplinary focus group project, one
aspect of which specifically addressed issues related to the

http://www.chiroandosteo.com/content/13/1/18

appropriate care of chiropractic patients who present with
chest pain, whether as a main presenting complaint or as
a co-morbid condition. The prevalence and clinical man-
agement, both diagnosis and treatment, of musculoskele-
tal chest pain in ambulatory medical settings, was
explored as the second dimension of the focus group
project reported here. The objective was to gain insight
into the care and management of patients with muscu-
loskeletal chest pain as experienced by both those with
chiropractic training, medical training or combined train-
ing.

Methods

Data collection

Focus Group

This project collected observational data from a multidis-
ciplinary focus group composed of both chiropractic and
medical professionals. The goals of the focus group were
to explore the attitudes and experiences of medical and
chiropractic clinicians regarding their patients with chest
pain who receive care from both medical and chiropractic
providers, to identify important clinical or research ques-
tions that may inform the development of 'best practices'
for coordinating or managing care of chest pain patients
between medical and chiropractic providers, to identify
important clinical or research questions regarding the
diagnosis and treatment of chest pain of musculoskeletal
origin, to explore various methods that might be used to
answer those questions, and to discuss the feasibility of
conducting or coordinating a multidisciplinary research
effort along this line of inquiry.

Population, setting, timeframe

The convenience-sample of five focus group participants
included two chiropractors, two medical cardiologists,
and one dual-degreed chiropractic/medical physician. The
focus group was conducted in early 2004 at the offices of
the medical cardiologists.

Support documentslinstruments

The questions posed to focus group participants are pro-
vided in Additional file 1. Aside from presenting the semi-
structured questions, running the audio recorders, and
ensuring that all questions were addressed within the time
allotted for the focus group meeting, the facilitator's role
during the focus groups session was intentionally mini-
malized in order to enhance the authenticity of the obser-
vations offered by focus group participants.

Human subjects

The Institutional Review Board of Palmer College
approved this study of human subjects, including the
Informed Consent document signed by all Focus Group
participants. To protect subject confidentiality, subject
records (i.e., signed Informed Consents and verbatim
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unblinded master transcript) were maintained in a locked
file cabinet. The final 'blinded' transcript (all subject iden-
tifiers removed) was used during the content analysis,
which was performed by all three investigators, although
two of the study investigators were also present during the
focus group.

Data management and analysis

Focus Group Quadlitative Analyses

The focus group was audiotaped and transcripts were pre-
pared of the focus group interaction. Content analysis of
the focus group transcripts were performed to identify key
themes and concepts, using categories of narratives. All
three authors analyzed complete transcripts and devel-
oped independent lists of overall themes and concepts
subsumed within the general themes. Once completed,
the investigators came together to collapse their lists of
themes into one set of themes as reached via consensus.
This process involved examining themes for commonal-
ity, classifying them for uniformity, and then reaching
agreement on the final list of six key themes. Once the
themes were set and subordinate concepts identified, each
investigator looked for quotes and comments which
exemplified those themes and concepts (which are pre-
sented in the Results, below)

As a methodological 'cross-check', the investigative
group's consensus process confirmed observations drawn
from each investigator's independent analysis of the tran-
scripts, which strengthened the validity and reliability of
the study findings reported from this qualitative research
[52,53]. It is important to note that this research is an
exploration into the specifics of the convenience sample
drawn for the project; therefore, generalizability is not a
significant consideration in this study.

Results

Six key themes emerged from the analysis of the focus
group interaction, including issues surrounding (1) Diag-
nosis; (2) Treatment and prognosis; (3) Chest pain as a
chronic, multifactorial, or comorbid condition; (4) Inter-
professional coordination of care; (5) Best practices and
standardization of care; and (6) Training and education.
These thematic issues are summarized below, and key
excerpts from the focus group transcript exemplifying
these thematic issues are included in Additional file 2.

(1) Diagnosis

Participants reported that a good history and physical
exam are essential and important to good diagnosis, that
a history should include all prior care received for that
condition, that records of prior care should be obtained
directly from the source provider, and that history, exam,
and differential diagnosis are central to the provision of
portal-of-entry primary care as well as secondary specialty
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care. They noted that diagnostic uncertainty, complexity,
and discriminant variability are characteristic of chest
pain assessment and diagnostic tests, that the inherently
high risk of chest pain determines the order of differential
workup and the path of diagnostic referral care (e.g., rule
out cardiac and other major medical conditions first), and
that musculoskeletal chest pain is principally a diagnosis
by exclusion. Anecdotal experience of both chiropractic
and medical cardiology focus group participants confirms
reports in the literature of a high prevalence of suspected
musculoskeletal chest pain in ambulatory practice set-
tings.

(2) Treatment and prognosis

Chiropractic participants reported anecdotal evidence
(their personal practice experience) of the effectiveness of
manual/manipulative approaches to resolve chest pain of
suspected musculoskeletal origin. Chiropractic and medi-
cal participants both noted lack of formal clinical studies
examining effectiveness of manual/manipulative
approaches to manage (diagnose and treat) musculoskel-
etal chest pain, and lack of evidence supporting effective-
ness for medical drug interventions for musculoskeletal
chest pain (e.g., oral nonsteroidal anti-inflammatory
drugs or steroid injections into chest wall), and that it is
unknown to what extent drug interventions are prescribed
for such conditions in actual current medical practice
(generalist or specialist). The agreed that both effective-
ness and safety concerns should direct the appropriate-
ness and order of trying various clinical approaches to
resolve musculoskeletal chest pain in a given patient, and
that a better understanding of the etiology of muscu-
loskeletal chest pain condition(s) would also help dis-
criminate between different conditions and guide the
search for identifying effective interventions for a given
condition. Natural history or prognosis of treated versus
untreated acute or chronic musculoskeletal chest pain is
also unknown.

(3) Chest pain as a chronic, multifactorial, or comorbid
condition

It is unknown to what extent chronic, unresolved chest
pain may represent undiagnosed musculoskeletal chest
pain, or to what extent patients with undiagnosed and
unresolved musculoskeletal chest pain are perhaps being
misclassified as psychological or psychiatric cases. The
participants commented that chronic recalcitrant chest
pain is associated with high resource use and unsatisfied,
distressed patients, that it is unknown to what extent early
manual/manipulative intervention in acute musculoskel-
etal chest pain may prevent development of chronic mus-
culoskeletal chest pain, that chronic musculoskeletal chest
pain may raise patient care issues similar to other chronic
conditions (i.e., providers and patients may manage some
chronic conditions, rather than resolve them), and that
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the diagnostic and treatment considerations are further
complicated when musculoskeletal chest pain and non-
musculoskeletal chest pain may exist together as related or
unrelated comorbidities. Finally, they noted that with a
higher likelihood of degenerative musculoskeletal disor-
ders in older patients and also higher likelihood of vis-
ceral (cardiopulmonary or gastrointestinal) disorders in
older patients, chest pain in older patients therefore may
be more likely of multi-factorial etiology and more likely
associated with comorbidities.

(4) Inter-professional coordination of care

Participants reported that referrals should be based on evi-
dence of efficacy/effectiveness for a given condition such
as musculoskeletal chest pain, that the path of referral for
chest pain will depend on the nature of the condition and
the urgency of the situation, that the point of referral may
depend on the familiarity or relationship between the
providers, and that the nature of the referral (e.g., amount
and type of information accompanying the referral) may
depend on the nature of the condition, whether the refer-
ral is for reasons of diagnosis and/or treatment, the pref-
erence of the provider, and the relationship between the
providers. Medical specialists (e.g., cardiology) who
receive referrals from primary medical practitioners will
most typically return the patient to the primary medical
practitioner rather than referring them elsewhere,
although this also may depend on the nature of the con-
dition and the relationship between the specialty and pri-
mary medical practitioner.

Participants felt that patients with co-morbidities (e.g.,
having both musculoskeletal and non-musculoskeletal
chest pain) may be more likely to receive concurrent care
from more than one provider, that providers can pro-
actively improve interprofessional relationships by being
diligent about sharing pertinent information and reports
during referrals. Participants felt that educating other pro-
viders about available evidence, recognizing and address-
ing issues of professional boundary protection (often
referred to as 'turf'), and that patients' direct experience
(with successful or unsuccessful treatment outcome) and
their preferences will also impact provider perceptions
and interprofessional relationships.

(5) Best practices and standardization of care
Participants reported that standardizing care within pro-
fessions may facilitate opportunities for interprofessional
referrals, that guidelines and care standards are an issue
for all professions, that interactions between providers
and professions (e.g. referrals) may also be standardized,
and that 'best practices' for coordinating musculoskeletal
chest pain care would center on the role of primary medi-
cal practitioners rather than specialist medical practition-
ers.
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(6) TraininglEducation

Competencies in exam, diagnostic, and clinical decision-
making skills for chest pain were raised as issues for, and
by, both chiropractors and medical practitioners. Medical
practitioners' perception, familiarity and comfort with
chiropractors' diagnostic skills largely comes via direct
exposure in postgraduate practice (exchanging clinical
reports, etc.) rather than during their medical training.
Participants commented that there is a perception that
medical education/training is more standardized than
chiropractic, and a perception that medical practice is
more consistent with medical training (i.e., chiropractors'
clinical practice may be more likely to deviate from what
they were taught). A comment was made that medical
training includes developing skills/competencies in refer-
ral practices (e.g., standardized referral forms are used in
medical academic practice and teaching clinics).

Discussion

The focus group dialogue suggested several implications
for current and future chiropractic practice, undergraduate
and post-professional chiropractic education and clinical
training, research, and professional organization or pol-
icy. These implications for practice, education, research,
and policy are summarized below along with our recom-
mendations.

Clinical practice

With all portal-of-entry providers such as chiropractors,
the responsibility to diagnose chest pain is vital. The focus
group touched on this point several times. In order to
arrive at a diagnosis for chest pain, or any other condition,
they stressed the importance of first taking a good history
and then performing a thorough examination. The diag-
nosis of chest pain, however, is complicated and requires
excellent diagnostic skills. The focus group (both the chi-
ropractors and the medical practitioners) expressed a con-
cern over the ability of chiropractors to accurately
diagnose chest pain. In order for chiropractors to have a
role in managing chest pain from the point of entry, they
must acquire and demonstrate competence in diagnosing
the complaint.

Chest pain can have a multitude of etiologies, involves an
inherently high level of diagnostic uncertainty, and diag-
nostic algorithms are complex. The clinician's most
immediate concern is ruling out emergent versus non-
emergent conditions [54-58]. The focus group partici-
pants were unified in voicing the need for rapid diagnosis
and management for cardiopulmonary conditions such as
myocardial infarction and pulmonary embolism, among
others. They also pointed out that the clinical picture of
chest pain can be complicated by simultaneous etiologies.
For example, one of the medical doctors noted that in his
own practice he saw patients with cardiac disease and
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chest wall tenderness. This sentiment was echoed by one
of the chiropractors who noted that simply palpating a
patient's chest wall and finding tenderness does not rule
out cardiac or other life threatening causes of chest pain.
Therefore, a full chest pain work up must include evalua-
tions for cardiac, pulmonary, gastrointestinal, muscu-
loskeletal and psychological causes of chest pain.

Once life threatening causes of chest pain have either been
ruled out or managed, other possible etiologies may be
investigated. The focus group expressed concern that mus-
culoskeletal chest pain may be either missed or misdiag-
nosed as psychological in nature. The misdiagnosis of
musculoskeletal chest pain as psychological could cause
much distress, cost, and unnecessary suffering for
patients. It is important, therefore, to investigate efficient
and accurate diagnostic strategies for this complaint.

Participants in the focus group commented that muscu-
loskeletal chest pain is common in their practices, both
chiropractic and medical. This is consistent with reports in
the literature that 20%-50% of chest pain presentations
in ambulatory settings may be musculoskeletal [14-18].
Management of chest pain of cardiac or gastrointestinal
origin is much more standardized than musculoskeletal
chest pain. Appropriate protocols and treatment algo-
rithms do not exist for musculoskeletal chest pain. Manip-
ulation, physiological therapeutics, injections, analgesics,
and other treatments may be employed, but none have
been extensively investigated.

The opportunity for cross-disciplinary coordination of
care for chest pain certainly exists. Unfortunately, effective
referral pathways do not exist. Chest pain in medical prac-
tice is often diagnosed by cardiologists who then send
patients back to their referring clinicians, most likely a pri-
mary care medical physician. Therefore, it is important to
ascertain and possibly improve those skills, competencies,
and standards for referrals and sharing of clinical informa-
tion that may improve current and future cross-discipli-
nary coordination of care for chest pain patients.

Clinical and health services research

It is apparent that there is insufficient scientific evidence
to guide clinical practice and decision making for muscu-
loskeletal chest pain. The focus group chiropractic partici-
pants largely reported only personal anecdotal evidence
for the effectiveness of manipulative interventions for
chest pain of suspected musculoskeletal origin, and both
the chiropractors and medical practitioners commented
upon this lack of evidence, both in terms of therapy as
well as for diagnosis. Similarly, there is a concomitant lack
of evidence supporting the chemotherapeutic interven-
tions used by medical doctors for suspected musculoskel-
etal chest pain.
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Thus, there is much that is not known. Research questions
worth investigating include:

¢ What is the incidence and prevalence of musculoskeletal
chest pain in chiropractic clinical practice?

¢ What is the incidence and prevalence of musculoskeletal
chest pain in specialist cardiologist practice? In general
medical practice?

e What percentage of chiropractors treat musculoskeletal
chest pain compared to those who refer out for care?

¢ How effective is manipulation for treating musculoskel-
etal chest pain?

¢ What other modalities do chiropractors use during such
treatments?

e What diagnostic methods are used for determining the
presence of musculoskeletal chest pain? What is the relia-
bility, validity, sensitivity and specificity of each test?

e What are the costs involved in treating such cases?

¢ What interdisciplinary models exist with regard to devel-
oping coordinated-care protocols for diagnosis and treat-
ment of acute musculoskeletal chest pain? For long-term
management of chronic or recurrent musculoskeletal
chest pain?

® Do incidence and prevalence rates vary geographically
or by setting?

One challenge relative to chiropractic research is that
funding sources are limited and few opportunities exist.
So, this presents a conundrum, in that more research is
needed but the greatest amount of resources (both fund-
ing, and limited research workforce) are directed toward
conditions which are already well established with regard
to chiropractic research: low back pain, neck pain, and
headache.

A Search using the key terms "Chiropractic” and "Muscu-
loskeletal Chest Pain" on PubMed yielded only three
papers, two of which had no real pertinence to the issue at
hand. The third paper was a case report that looked at
using a specific chiropractic adjusting procedure for man-
aging chronic chest pain [59]. There were no randomized
trials found in the literature. Shifting the search to the
terms "Medicine” and "Musculoskeletal Chest Pain"
improved the yield to just nine papers, one of which was
a repeat from the chiropractic search, and several of which
were tangential to this issue. Obviously, this is an area
needing far more research.
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As a first pass at documenting and better understanding
this problem area, it would be useful to survey the chiro-
practic profession to quantify rates of musculoskeletal and
non-musculoskeletal chest pain presentations in clinical
practice, whether as a chief complaint, or as a related or
unrelated comorbid condition. The incidence rate of chest
pain presentations to chiropractic teaching clinics has
been estimated to range from 1% to 7% [60,61], but rates
in a typical chiropractic practice are essentially unknown.
In surveying chiropractors regionally or nationally, it
would also be worthwhile to compare incidence and prev-
alence rates in rural versus non-rural chiropractic practice,
given that chiropractors located in rural or underserved
areas may be more likely to serve as the patient's first con-
tact with the health care system, or to function as their
patient's main or usual source of care in a broader gener-
alist capacity compared to chiropractors in other areas
[62,63]. Chiropractors serving as a first contact or portal-
of-entry in a primary care setting may be more likely to see
chest pain cases presenting earlier during an episode of
care-seeking, or more likely as a generalist to serve as a
main source of care overall for an entire chest pain epi-
sode. Along that same line, a comparison of rates in chi-
ropractic versus medical practice may also provide insight
as to potential implications for management and co-man-
agement of these conditions and patients in the primary
care setting.

It is important to note that such research should of neces-
sity be collaborative and interdisciplinary. As noted, fund-
ing opportunities within chiropractic are limited, yet
chiropractors are working in collaboration with medical
physicians in a variety of settings. Following case reports
and case series which suggest a role for manipulative inter-
vention in musculoskeletal chest pain, the next step
would be to devise collaborative research within medical
settings, acknowledging that this is likely the best location
to obtain participants for research. A multi-disciplinary
practice-based research effort could provide a foundation
for conducting the requisite feasibility studies and gener-
ating the necessary preliminary clinical data and methods
(e.g., developing protocols and establishing reliability of
procedures), that can then guide and justify more exten-
sive, more rigorous, controlled preclinical and clinical
trial work along this line of inquiry.

Education and educational research

What becomes obvious is that a lack of research has
impact and implications for the education of both chiro-
practors and medical physicians with regard to managing
chest pain of musculoskeletal origin. This is also the case
with inter-professional collaboration and referral. One
comment made by a participant (the dual qualified chiro-
practor/medical practitioner) was that most medical phy-
sicians do not know enough about the training of
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chiropractors, and do not know about chiropractic diag-
nostic acumen.

In responding to the question asked by one participant as
to how relations between chiropractors and medical prac-
titioners might change, one of the chiropractic physicians
answered "better education" and noted that the Council
on Chiropractic Education has laid out what he referred to
as "the minimum requirements" for education in this
field. This suggests that not enough is being done to
enhance the education of chiropractic students with
regard to musculoskeletal chest pain, and perhaps it is
necessary to undertake a study across the chiropractic col-
leges.

Chiropractic colleges in North America tend to use chiro-
practic physicians as the main faculty in the diagnosis
classes. Therefore, it is commonly the case that cardiology
classes are taught by chiropractic physicians with expertise
in family practice, such as those who have earned diplo-
mate certification (advanced postgraduate training pro-
grams) in family practice and internal medicine.
However, these programs should not be seen as equiva-
lent to medical residencies in family practice. They usually
require approximately 360 additional hours of didactic
training, with only part of that training in a clinical set-
ting. There are efforts underway to develop the 'advanced
practice' chiropractic physician, with one chiropractic
educational institution offering a training program coor-
dinated by a medical physician. However, this is in its
infancy and much needs to be worked out. This does indi-
cate a growing level of interest in this kind of training, and
will produce chiropractic physicians even better able to
correctly differentiate a diagnosis of musculoskeletal chest
pain. The participants in the focus group made no men-
tion of postgraduate training or opportunity, yet this rep-
resents the one area beyond the standard curriculum
where further training can be gained and is therefore the
only way in which current chiropractors may finally gain
new understanding of processes such as discussed here.

It would be worthwhile to survey the academic institu-
tions to gain a better understanding of what is currently
being taught across the chiropractic curriculum, as well as
through postgraduate offerings. Focus groups comprised
of diagnosis and cardiology instructors, postgraduate
instructors, and representative field practitioners, can be
performed. Such efforts would help derive a better picture
of the current reality across the chiropractic profession
with regard to education in musculoskeletal chest pain.

Interestingly, concern was also raised by participants that
the current training in medical schools was inadequate,
and that in part this was due to instructors who were not
completely conversant with some of the more traditional
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means of diagnosis. An excerpt from the medical focus
group comment underscores this observation: "... most
cardiology now is very simple... Which test will give me
the diagnosis? Most cardiologists...don't know ausculta-
tion... how to listen to the heart... professors for 15-20....
were never taught." This comment suggests that the 'low-
tech' art of auscultation is being lost in medical practice,
or increasingly replaced by 'higher-tech' laboratory testing
in driving the process of diagnosis for cardiac problems,
an opinion echoed in the literature [64,65]. A study of cur-
ricular and postgraduate medical education may similarly
provide insights relative to current teaching and skills
development for medical practitioners in managing mus-
culoskeletal chest pain.

Profession and health policy

As a professional issue, attention needs to be afforded the
inherent uncertainty and complexity of chest pain diagno-
sis and the sometimes dynamic interplay between 'diag-
nosis' and 'treatment' whether in managing a given
patient in actual practice or in attempting to define an
appropriate evidence-based professional ‘'standard of
care'. This is perhaps particularly true for a condition such
as musculoskeletal chest pain, given the obvious dearth of
established evidence from which the clinician may draw
or on which to form definitive professional recommenda-
tions to guide current clinical practice. As a corollary
example of an empirical 'treatment-based' diagnostic
strategy, a presumptive diagnosis of gastroesophageal
reflux disease (GERD) may be pragmatically validated in
practice following a patient's favorable symptomatic
response to a short course of prescriptive therapy such as
proton-pump inhibitors, perhaps preempting or poten-
tially avoiding more invasive or costly diagnostic tests
such as endoscopy [66-72]. Non-cardiac chest pain,
defined most simply as recurrent episodes of unexplained
retrosternal pain in patients lacking a cardiac abnormality
after a reasonable evaluation, is associated with repeated
emergency room utilization [73] and may be treated
empirically with antidepressants [74].

We might ask whether there is a role for musculoskeletal
assessments within clinical chest pain diagnostic algo-
rithms that is not being fully exploited in current practice,
particularly given the relative costs and safety of the more
invasive and resource-intensive alternatives, not to men-
tion patient preferences. In cases where an early 'low-tech'
assessment offers a presumptive suggestion that chest
pain may be musculoskeletal in nature, might a short
course of manual therapy help to validate a presumptive
diagnosis and guide treatment decisions [75-80]? How
much, and what level, of current available evidence is
needed to support clinical decisions or professional rec-
ommendations that favor low-technology, low-cost non-
invasive procedures early in the diagnostic workup, or
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that justify manual therapy following an empirical valida-
tion of a presumptive musculoskeletal diagnosis? These
are tough questions with no easy answers, especially given
the inherent high-risk, uncertainty, and complexity of
chest pain diagnosis, and the possibility that chest pain
may present with any mix of multiple musculoskeletal or
non-musculoskeletal etiologies or comorbidities.

Musculoskeletal chest pain as an area of inquiry fits well
within the health services research agendas outlined in
health policy initiatives to improve primary care, patient
safety, and the delivery of evidence-based cost-effective
care. As identified earlier, the appropriate management of
chest pain raises a host of considerations relative to
improving cross-disciplinary coordination of care within
the health care system, whether for diagnostic consult,
referral for treatment, or continuity of care in the overall
management of the patient's total care plan. The potential
implications for improving patient safety are also worth
noting, specifically relative to enhancing prompt accurate
diagnosis, and where possible decreasing unnecessary
exposure of patients to higher risk or more invasive proce-
dures. As a specific target within the primary care, patient
safety, and cost-of-care initiatives, 'ambulatory-care sensi-
tive conditions' are identified as those conditions that,
when managed appropriately in the outpatient setting,
can prevent unnecessary and costly inpatient care. Chest
pain is high on the list of high prevalence ambulatory con-
ditions associated with 'avoidable hospitalizations', and
with repeated high-cost hospital emergency room utiliza-
tion [73]. While discipline-specific approaches to diag-
nosing or treating non-cardiac chest pain of
gastrointestinal, psychiatric, or musculoskeletal origin
have served useful, the quality and safety of patient care
may be even better served by a coordinated cross-discipli-
nary research effort and practice approach.

A final health policy consideration relative to health
workforce planning and development, is in acknowledg-
ing that chiropractors serve a role as a first point of contact
with the health care system or as the main source of care
for many patients, particularly in rural or medically
underserved areas [62,63]. Policies to improve access to
care by promoting the primacy of the relationship
between usual-source practitioners and their patients,
must also pay due attention to developing the role and
requisite skills of non-medical practitioners such as chiro-
practors to appropriately manage or co-manage a broad
range of conditions such as chest pain in primary care set-
tings.

Conclusion

Our research leads us to offer a number of recommenda-
tions for practice, research, education, and policy. Cer-
tainly, the investigators and members of the focus group
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feel that more education should be required in the diag-
nosis and management of chest pain. Research is also
needed about the educational opportunities and chal-
lenges revolving around interdisciplinary care and prac-
tice.

Greater outreach to the medical research community, and
indeed to the wider medical community, will help to
enhance skill sets and collaborative opportunities. This
outreach may help to drive research in those areas where
it is most needed: diagnosis, incidence/prevalence, treat-
ment, and clinical protocols within and across disciplines.
By developing a research base, it will be possible to estab-
lish appropriate standards for care, and these can be
enhanced by creating multidisciplinary panels to explic-
itly improve cross-disciplinary coordination of care.

Competing interests
The author(s) declare they have no competing interests.

Authors’ contributions

Monica Smith conceived the study, and coordinated the
focus group meetings as well as performed thematic anal-
ysis of transcripts and helped write the manuscript. Dana
Lawrence performed thematic analysis and coding of tran-
scripts and prepared components of the manuscript. Rob-
ert Rowell also performed thematic analysis and coding of
transcripts and prepared components of the manuscript.
All three authors read and approved the final manuscript.

Additional material

Additional File 1

Focus Group Questions for MD & DC Chest Pain Study.

Click here for file
|http://www.biomedcentral.com/content/supplementary/1746-
1340-13-18-S1.pdf]

Additional File 2

Seminal excerpts of dialogue from focus group transcripts, bytopic.
Click here for file
|http://www.biomedcentral.com/content/supplementary/1746-
1340-13-18-S2.pdf]

References

I.  Christensen MG, Kerkhoff D, Lollasch MW, Cohn L: Job Andlysis of
Chiropractic Greeley: National Board of Chiropractic Examiners; 2000.

2.  Gustafson DH, Risberg L, Gering D, et al.: Case studies from the
quality improvement support system. Agency for Health Care
Policy and Research (AHCPR) 1997, publication no. 97-0022 :9-16.

3. Wax CM, Abend DS, Pearson RH: Chest pain and the role of
somatic dysfunction. JAOA 1997, 97(6):347-355.

4. Roberts RR, Zalenski R], Mensah EK, et al.: Cost of an emergency
department based accelerated protocol vs. hospitalization in
patients with chest pain. JAMA 1997, 278(20):1670-1676.

5. Weingarten SR, Riedinger MS, Conner L, et al.: Practice guidelines
and reminders to reduce duration of hospital stay for

20.

21.

22.

23.

24.

25.

26.

27.

http://www.chiroandosteo.com/content/13/1/18

patients with chest pain: an intervention trial. Ann Int Med
1994, 120(4):257-263.

Hamm CW, Goldmann BU, Heeschen C, Kreymann G, Berger |,
Meinertz T: Emergency room triage of patients with acute
chest pain by means of rapid testing for cardiac troponin T
or troponin I. N Engl | Med 1997, 337:1648-1653.

Tatum J, Jesse R, Kontos MC, et al.: Comprehensive strategy for
the evaluation and triage of the chest pain patient. Ann Emer
Med 1997, 29:116-125.

Mikhail M, Smith F, Gray M, Britton C, Frederiksen S: Cost-effec-
tiveness of mandatory stress testing in chest pain center
patients. Ann Emer Med 1997, 29:88-98.

Zalenski R, Rydman R, McCarren M, et al.: Feasibility of a rapid
diagnostic protocol for and emergency department chest
pain unit. Ann Emer Med 1997, 29:99-108.

Graff LG, Dallara J, Ross MA, Joseph AJ, Itzcovitz ], Andelman RP, et
al: Impact on the care of the emergency department chest
pain patient form the chest pain evaluation registry
(CHEPER) study. Am | Cardiol 1997, 80:563-568.

Lee TH, Pearson SD, Johnson PA, et al.: Failure of information as
an intervention to modify clinical management: a time-
series trial in patients with acute chest pain. Ann Int Med 1995,
122(6):434-437.

Lee TH, Juarez G, Cook EF, et al: Ruling out acute myocardial
infarction: a prospective multicenter validation of a 12-hour
strategy for patients at low risk. N Engl | Med 1991,
324(18):1239-1246.

Pozen MW, Agostino RB, Selker HP, Sytkowski PA, Hood WB: A
predictive instrument to improve coronary-care-unit admis-
sion practices in acute ischemic heart disease. N Engl | Med
1984, 310(20):1273-1278.

Brush JE, Brand DA, Acampora D, Chalmer B, Wackers FJ: Use of
the initial electrocardiogram to predict in-hospital complica-
tions of acute myocardial infarction. N Engl | Med 1985,
312(18):1137-1141.

Svavarsdoéttir AE, Jonasson MR, Gudmundsson GH, Fjeldsted K:
Chest pain in family practice: diagnosis and long-term out-
come in a community setting. Can Fam Phys 1996, 42:1122-1128.
Selbst SM, Ruddy RM, Clark BJ, Henretig FM, Santulli T: Pediatric
chest pain: a prospective study. Pediatrics 1988, 82(3):319-323.
Selbst SM: Chest pain in children. Pediatrics 1985,
75(6):1068-1069.

Klinkman MS, Stevens D, Gorenflo DW: Episodes of care for chest
pain: a preliminary report from MIRNET. | Fam Pract 1994,
38(4):345-352.

Swingler GH, Zwarenstein M: Chest radiograph in acute lower
respiratory infections in children. The Cochrane Database of Sys-
tematic Reviews 2003:CD001268.

Heidenreich PA, Go A, Melsop KA, et al.: Prediction of risk for
patients with unstable angina. In Agency for Healthcare Research
and Quality Volume 31. Rockville MD Evidence Report/Technology
Assessment; 2000.

Garber AM, Solomon NA: Cost-effectiveness of alternative test
strategies for the diagnosis of coronary artery disease. Ann
Intern Med 1999, 130:719-728.

Kuntz KM, Fleischmann KE, Hunink MG, Douglas PS: Cost-effec-
tiveness of diagnostic strategies for patients with chest pain.
Ann Intern Med 1999, 130:709-718.

Raggi P, Callister TQ, Cooil B, Russo D], Lippolis NJ, Patterson RE:
Evaluation of chest pain in patients with low to intermediate
pretest probability of coronary artery disease by electron
beam computed tomography. Am | Cardiol 2000, 85:283-288.
Heller GV, Stowers SA, Hendel RC, et al.: Clinical value of acute
rest technetium-99 m tetrofosmin tomographic myocardial
perfusion imaging in patients with acute chest pain and
nondiagnostic electrocardiograms. | Am Coll Cardiol 1998,
31:1011-1017.

Kosnik JW, Zalenski R], Grzybowski M, Huang R, Sweeny PJ, Welch
RD: Impact of technetium-99 m sestamibi imaging on the
emergency department management and costs in the evalu-
ation of low-risk chest pain. Acad Emerg Med 2001, 8:315-323.
Muttreja MR, Mohler ER: Clinical use of ischemic markers and
echocardiography in the emergency department. Echocardiog-
raphy 1999, 16:187-192.

Shaw LJ, Heller GV, Travin M|, et al: Cost analysis of diagnostic
testing for coronary artery disease in women with stable

Page 8 of 10

(page number not for citation purposes)


http://www.biomedcentral.com/content/supplementary/1746-1340-13-18-S1.pdf
http://www.biomedcentral.com/content/supplementary/1746-1340-13-18-S2.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9232945
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9232945
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9388086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9388086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9388086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8291818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8291818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8291818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9385123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9385123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9385123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9294982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9294982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9294982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7856992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7856992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7856992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2014037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2014037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2014037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6371525
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6371525
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6371525
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3920520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3920520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3920520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3405660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3405660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4000782
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8163958
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8163958
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10357690
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10357690
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10357689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10357689
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11078293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11078293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11078293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9562001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9562001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9562001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11282665
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11282665
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11282665
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11175140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11175140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10608582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10608582

Chiropractic & Osteopathy 2005, 13:18

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.
49.

chest pain. In J Nucl Cardiol Volume 6. Economics of Noninvasive
Diagnosis (END) Study Group; 1999:559-569.

Ben Gal T, Zafrir N: The utility and potential cost-effectiveness
of stress myocardial perfusion thallium SPECT imaging in
hospitalized patients with chest pain and normal or non-
diagnostic electrocardiogram. Isr Med Assoc | 2001, 3:725-730.
Underwood SR, Godman B, Salyani S, Ogle JR, Ell PJ: Economics of
myocardial perfusion imaging in Europe - the EMPIRE
Study. Eur Heart | 1999, 20:157-166.

Tosteson ANA, Goldman L, Udvarhelyi IS, Lee TH: Cost-effective-
ness of a coronary care unit versus an intermediate care unit
for emergency department patients with chest pain. Am
Heart Assn 1996, 94:143-150.

Gomez MA, Anderson L, Karagounis LA, Muhlestein JB, Mooers FB:
An emergency department-based protocol for rapidly ruling
out myocardial ischemia reduces hospital time and expense:
results of a randomized study (ROMIO). | Am Coll Cardiol 1996,
28:25-33.

Robinson D), Woods PG, Snedeker CA, Lynch JH, Chambers K: A
comparison trial for stratifying intermediate-risk chest pain:
benefits of emergency department observation centers. Prev
Cardiol 2002, 5:23-30.

McManus R}, Mant J, Davies MK, et al.: A systematic review of the
evidence for rapid access chest pain clinics. IntJ Clin Pract 2002,
56:29-33.

Dougan JP, Mathew TP, Riddell JWV, et al.: Suspected angina pec-
toris: a rapid-access chest pain clinic. Qual | Med 2001,
94:679-686.

McCullough PA, Ayad O, O'Neill WW, Goldstein JA: Costs and
outcomes of patients admitted with chest pain and essen-
tially normal electrocardiograms. Clin Cardiol 1998, 21:22-26.
Mikhail MG, Smith FA, Gray M, Britton C, Frederiksen S: Cost-effec-
tiveness of mandatory stress testing in chest pain center
patients. Ann Emergency Med 1997, 29:88-98.

Goodacre S, Morris F, Arnold |, Angelini K: Is a chest pain obser-
vation unit likely to be cost saving in a British hospital? Emerg
Med | 2001, 18:11-14.

Goodacre SW, Morris FM, Campbell S, Arnold ], Angelini K: A pro-
spective, observational study of a chest pain observation unit
in a British hospital. Emerg Med | 2002, 19:117-121.

Zalenski R], Grzybowski M: The chest pain center in the emer-
gency department. Emerg Med Clin North Am 2001, 19:469-481.
Roberts RR, Zalenski R, Mensah EK, et al.: Costs of an emergency
department-based accelerated diagnostic protocol vs hospi-
talization in patients with chest pain. JAMA 1997,
278:1670-1676.

Bing ML, Abel RL, Sabharwal K, McCauley C, Zaldivar K: Imple-
menting a clinical pathway for the treatment of Medicare
patients with cardiac chest pain. Best Pract Benchmarking Health-
care 1997, 2:118-122.

Weingarten S, Ermann B, Bolus R, et al.: Early "step-down" trans-
fer of low-risk patients with chest pain: a controlled interven-
tional trial. Ann Internal Med 1990, 113:283-289.

Caragher TE, Fernandez BB, Barr LA: Long-term experience with
an accelerated protocol for diagnosis of chest pain. Arch Pathol
Lab Med 2000, 124:1434-1439.

Ng SM, Krishnaswamy P, Morissey R, Clopton P, Fitzgerald R, Maisel
AS: Ninety-minute accelerated critical pathway for chest
pain evaluation. Am | Cardiol 2001, 88:611-617.

Kisely S, Campbell LA, Skerritt P: Psychological interventions for
symptomatic management of non-specific chest pain in
patients with normal coronary anatomy. The Cochrane Data-
base of Systematic Reviews 2005:CD004101.

Ofman J), Dorn GH, Fennerty MB, Fass R: The clinical and eco-
nomic impact of competing management strategies for gas-
tro-oesophageal reflux disease. Aliment Pharmacol Ther 2002,
16:261-273.

Borzecki AM, Pedrosa MC, Prashker MJ: Should noncardiac chest
pain be treated empirically? A cost-effectiveness analysis.
Arch Intern Med 2000, 160:844-852.

Fass R: Empirical trials in treatment of gastroesophageal
reflux disease. Dig Dis 2000, 18:20-26.

Botoman VA: Noncardiac chest pain. | Clin Gastroenterol 2002,
34:6-14.

50.

51.

53.
54.
55.
56.
57.

58.

59.

60.

6l.

62.

63.

64.

65.

66.

67.

68.
69.
70.

71.

72.

73.

74.

75.

http://www.chiroandosteo.com/content/13/1/18

Fass R, Fennerty MB, Ofman J}, et al.: The clinical and economic
value of a short course of omeprazole in patients with non-
cardiac chest pain. Gastroenterology 1998, 115:42-49.

Eslick GD, Coulshed DS, Talley NJ: Review article: the burden of
illness of non-cardiac chest pain. Aliment Pharmacol Ther 2002,
16:1217-1223.

Lincoln YS, Guba EG: Paradigmatic controversies, contradic-
tions, and emerging confluences. In Handbook of Qualitative
Research 2nd edition. Edited by: Denzin N, Lincoln Y. Thousand Oaks
CA Sage Publications; 2000.

Lincoln YS, Guba EG: Naturalistic inquiry. Beverly Hills CA; Sage
Publications; 1985.

Ornato JP: Evaluating the patient with chest pain. Patient Care
2001, 35(5):54-71.

Mootz RD, Talmage DM: Clinical assessment strategies for the
thoracic area. Top Clin Chiropr 1999, 6(3):1-19.

Souza TA: Differential diagnosis and management for the chiropractor 2nd
edition. Gaithersburg: Aspen Publishers; 2002.

Haneline MT: Chest pain in chiropractic practice. | Neuromusc-
uloskeletal System 2000, 8:84-8.

Wells KA: Averting disaster — a case report of overlooked
angina pectoris in a chiropractic setting. | Neuromusculoskeletal
System 2000, 8:89-97.

Polkinghorn BS, Colloca C]: Chiropractic management of
chronic chest pain using mechanical-force, manually-assisted
short-lever adjusting procedures. | Manipulative Physiol Ther
2003, 26:108-115.

Smith M, Ellerbrock M, Khorshid K, Handley S: Retrospective
study of chest pain cases presenting to a chiropractic teach-
ing clinic: a preliminary feasibility study. | Neuromusculoskeletal
System 2000, 8:67-75.

Smith M, DeBono V: Retrospective records review to study
chest pain in a chiropractic teaching clinic setting: further
exploration of feasibility. | Neuromusculoskeletal System 2000,
8:76-83.

Smith AJPH , Smith M, Carber L: Chiropractic health care in
Health Professional Shortage Areas (HPSAs) of the U.S. Am
J Public Health 2002, 92:2001-2009.

Hawk C, Nyiendo J, Lawrence D, Killinger L: The role of chiroprac-
tors in the delivery of interdisciplinary health care in rural
settings. | Manipulative Physiol Ther 1996, 19:82-91.

Shima MA: Evaluation of chest pain: back to the basics of his-
tory taking and physical examination. Postgrad Med 1992,
91(8):155-64.

Mangione S, Nieman LZ: Cardiac auscultatory skillsof internal
medicine and family practice trainees. A comparison of diag-
nostic proficiency. JAMA 1997, 278:717-722.

Numans ME, Lau J, de Wit NJ, Bonis PA: Short-term treatment
with proton-pump inhibitors as a test for gastroesophageal
reflux disease. Ann Internal Med 2004, 140:518-527.

Borzecki AM, Pedrosa MC, Prashker MA: Should noncardiac
chest pain be treated empirically? A cost-effectiveness anal-
ysis. Arch Intern Med 2000, 160(6):844-852.

Botoman VA: Noncardiac chest pain. | Clin Gastroenterol 2002,
34(1):6-14.

Fass R: Empirical trials in treatment of gastroesophageal
reflux disease. Dig Dis 2000, 18(1):20-26.

Fass R: The clinical and economic value of a short course of
omeprazole in patients with noncardiac chest pain. Gastroen-
terol 1998, 115(1):42-49.

Ofman J), et al: The clinical and economic impact of competing
management strategies for gastro-oesophageal reflux dis-
ease. Aliment Pharmacol Ther 2002, 16(2):261-273.

Ofman JJ: The cost-effectiveness of the omeprazole test in
patients with noncardiac chest pain. Am | Med 1999,
107(3):219-227.

Aikens JE, Michael E, Levin T, Myers TC, Lowry E, McCracken LM:
Cardiac exposure history as a determinant of symptoms and
emergency department utilization in noncardiac chest pain
patients. | Behavior Med 1999, 22(6):605-617.

Varia |, Logue E, O'Connor C, et al.: Randomized trial of sertra-
line in patients with unexplained chest pain of noncardiac
origin. Am Heart | 2000, 140:367-372.

Christensen HW, Vach W, Manniche C, Haghfelt T, Hoilund-Carlsen
PF: Diagnosis and treatment of musculoskeletal chest pain in

Page 9 of 10

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10608582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11692545
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11692545
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11692545
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10099913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10099913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10099913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8752791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8752791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8752791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11872988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11872988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11872988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11833553
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11833553
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9474462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9474462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9474462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11310454
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11310454
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11904256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11904256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11904256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11373990
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11373990
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9388086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9388086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9388086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11035571
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11035571
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11564382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11564382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15674930
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15674930
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15674930
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11860409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11860409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11860409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10737285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10737285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10729734
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10729734
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11743240
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9649457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9649457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9649457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12144570
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12144570
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12584509
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12584509
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12584509
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12453823
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12453823
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9064315
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9064315
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9064315
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1603748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1603748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9286830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9286830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9286830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10737285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10737285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10737285
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11743240
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10729734
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10729734
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11860409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11860409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11860409
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10492314
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10492314
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10966532
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10966532
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10966532

Chiropractic & Osteopathy 2005, 13:18

76.

77.

78.

79.

patients with suspected stable angina pectoris. European | Chi-
ropr 2002, 49:92-93.

Christensen HW, Vach W, Gichangi A, Manniche C, Haghfelt T,
Hoilund-Carlsen PF: Cervico-thoracic angina identified by case
history and palpation findings in patients with stable angina
pectoris. | Manipulative Physiol Ther in press.

Brodsky AE: Cervical angina: a correlative study with empha-
sis on the use of coronary arteriography. Spine 1985,
10(8):699-709.

Yeung MC: Cervical disc herniation presenting with chest wall
pain. Can | Neurol Sci 1993, 20:59-61.

Wells P: Cervical angina. Am Fam Physician 1997, 55(6):2262-1164.
Jacobs B: Cervical angina. NY State | Med 1990, 90:8-11.

http://www.chiroandosteo.com/content/13/1/18

Publish with BioMed Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and publishedimmediately upon acceptance
« cited in PubMed and archived on PubMed Central
« yours — you keep the copyright

Submit your manuscript here:

O BioMedcentral
http://www.biomedcentral.com/info/publishing_adv.asp

Page 10 of 10

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4081876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=4081876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8467431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8467431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9149653
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Data collection
	Focus Group

	Population, setting, timeframe
	Support documents/instruments
	Human subjects
	Data management and analysis
	Focus Group Qualitative Analyses


	Results
	(1) Diagnosis
	(2) Treatment and prognosis
	(3) Chest pain as a chronic, multifactorial, or comorbid condition
	(4) Inter-professional coordination of care
	(5) Best practices and standardization of care
	(6) Training/Education

	Discussion
	Clinical practice
	Clinical and health services research
	Education and educational research
	Profession and health policy

	Conclusion
	Competing interests
	Authors' contributions
	Additional material
	References

