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ABSTRACT
Objectives: The objectives of this study are to report the responses of emergency department (ED) clinicians regarding the
characteristics and management of patients with noncardiac chest pain (NCCP) and to explore clinician experiences with the
current standard of care and whether nonpharmacologic or nonsurgical referral options would be considered.
Methods: A cross-sectional survey was delivered to 40 ED clinicians from hospitals in Winnipeg, Manitoba from
2012 to 2013. Data were reduced descriptively and thematically summarized to assess the characteristics of patients
with NCCP along with the responses of ED clinicians regarding the management of NCCP.
Results: The survey response was 27 (67.5% response rate). They reported that patients with NCCP comprised a
considerable amount of ED care and are a variable and heterogeneous population. Respondents agreed (63.0%) that
onsite and on-call providers for NCCP referral would assist in patient management. Further, ED clinicians (66.7%)
would consider referring patients with NCCP to a nonpharmacologic, nonsurgical clinical research study.
Conclusion: Clinicians in this study wanted better access to on-site referrals and outpatient clinics for patients
experiencing NCCP after discharge and would consider nonpharmacologic or nonsurgical referral. (J Manipulative
Physiol Ther 2019;42:159-166)

Key Indexing Terms: Chest Pain; Emergency Service, Hospital; Surveys and Questionnaires; Perception;
Chiropractic; Manipulation, Spinal
INTRODUCTION

Patients with noncardiac chest pain (NCCP) use
emergency department (ED) resources even though this
condition may not actually reflect a true medical
emergency.1-3 Noncardiac chest pain is a condition
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whereby the patient’s chest pain is not attributable to any
specific cardiac pathology.4,5 Both cardiology and emer-
gency medicine have recently communicated the challenges
they face when patients present with symptoms that suggest
cardiac pathology,5-8 or a cardiac event in progress, but no
cardiac etiology is found upon enzymatic analysis,
electrocardiography, and exercise tolerance testing.2,8,9

Moreover, it is estimated that between 60% and 90% of
those with NCCP who present to the ED have no cardiac
etiology.10 Although the patient may experience peace of
mind knowing they do not have a cardiac pathology, the pain
they experience may persist and result in continued anxiety and
fear11,12 and visits to their primary care physician.2,6,7,13-15

Furthermore, it has been reported that most patients with
NCCP do not seek follow-upmedical care.6 Delayed treatment
and ensuing patient uncertainty may result from vague
recommendations for further treatment.10 Both clinician and
patient are placed in a context where they must reconsider
patient management alternatives, including pharmacologic
intervention and possible specialist referral. Arguably, the
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lingering question is referral to whom and for what medication
or procedure because limited data are available regarding the
treatment of NCCP.10

A differential diagnosis for those with chest pain includes
pain of cardiac, pulmonary, gastrointestinal, psychogenic, or
musculoskeletal origins.3,6,13-15 This is not to say that NCCP
is entirely a benign condition because other life-threatening
etiologies are possible.5,11,16 Patients assessed with NCCP
may be erroneously diagnosed with nonanginal chest pain,
atypical angina, or cardiac syndrome X (CSX).11,17-19

Patients with CSX demonstrate symptoms of angina pectoris
with exertion but have normal coronary arteriograms.1

Patients with CSX have been found to not respond favorably
to typical anti-anginal medications, including calcium
channel blockers, nitrates, ɑ-1-adrenergic blockers, and the
ɑ-2 agonist clonidine.1 Most of the studies on the treatment of
CSX are not sufficient to provide insight on pathophysiology
or an appropriate therapeutic intervention.1

Clinicians who specialize in manual therapy15 have referred
to NCCP as atypical chest pain, cervical angina, and pseudo-
angina.11,14,17,19,20 There have been consistent findings among
case reports and small experimental studies that symptoms
may be mechanically reproducible with spinal palpation or
thoracic compression.4,8,21-23 Palpation of the spine and
manual loading of spinal segments have been consistently
associated with intersegmental motion restriction4,8,15,22 and
tenderness.4,8,11,15,19,21,22 A brief course of care including
spinal and costotransverse joint manipulation of such restricted
segments has been associated with decreased chest pain
symptoms in isolated cases.4,7,11,14,16,21,22 A nonblinded trial
reported on the benefit of chiropractic treatment vs self-
management of patients with acute musculoskeletal chest pain
thatwas observed at 4 and 12weeks.12 However, therewere no
significant differences between groups at 1-year follow-up.16

Burgstaller et al10 reported that spinal manipulation and home
exercise were similarly effective for patients with musculo-
skeletal chest pain. Whether spinal manipulation has any
therapeutic effect on a larger population of patients with NCCP
remains uncertain and requires further investigation through
robust prospective trials.

Before any prospective trial can be undertaken, the
following must first be determined: (1) What is the clinical
presentation of NCCP? (2) Which clinicians are observing
NCCP? (3) How are they are managing these patients? (4)
Is this patient population large enough to support a clinical
trial? (5) Would clinicians appreciate having alternative
referral options upon encounters with these patients?

We hypothesize the following based on ED clinician recall:
(1) An NCCP patient will likely be a postmenopausal female
who has reoccurring pain episodes, and these findings would
concur with what is described in the literature1,20; (2) The
presentation of patients with NCCP to the EDwill be common,
as recent reports1,3,13-15,17,21,24 indicate a prevalence as high as
30% among people with angina-like symptoms; and (3)
Providers may be concerned regarding the uncertainty of clear
treatment and referral options presently available, and thusmay
consider an option for a referral for nonsurgical or non-
pharmacologic study enrollment.

This purpose of this cross-sectional survey study was to
determine the typical characteristics of patients with NCCP
as recalled by ED clinicians and to collect the experiences
and perceptions of ED clinicians in the management of
NCCP and whether there was uncertainty with the current
standard of care for these patients.
METHOD

This study was a single point of contact (cross-sectional)
paper-based survey (Appendix) delivered to a convenience
sample of 40 ED clinicians at 2 urban hospitals in
Winnipeg, Manitoba from August 21, 2012, to March 13,
2013. Both EDs offer 24-hour, 7-day-a-week adult and
pediatric emergency health care. This survey was devel-
oped by the University of Manitoba Chiropractic Working
Group (UMCWG). The UMCWG are chiropractors (one of
the chiropractors was also an orthopedic resident) who have
an affiliation with the University of Manitoba and are
productive contributors to research, education, or adminis-
tration. The survey questions were determined by group
discussion and through solicited feedback. A pilot survey
was conducted with an orthopedic resident who was part of
the UMCWG. The final draft of the survey was achieved
through consensus by the UMCWG. The survey did not
undergo a formal validation beyond the pilot with the target
participant (M.Z.). To minimize bias, we used open- and
closed-ended questions, and then when exploring our
responses, we had 2 evaluators (S.P. and G.G.) identify
themes. The survey included an option for ED clinicians to
provide any written comments they had regarding NCCP.

Survey packages were individually delivered to on-duty
ED clinicians at 2 Winnipeg hospitals and administered by
one of the authors who was an orthopedic resident (M.Z.).
The packages included a recruitment cover letter, the
survey, and a stamped envelope with the office address of
the primary investigator. Participants included clinicians
from the ED who had the ability to communicate a clinical
diagnosis within their scope of practice. The professions
included attending physicians, residents, primary care
physicians, and nurse practitioners. Emergency department
clinicians were excluded if it was not within their clinical
scope of practice to communicate a diagnosis.

Because the surveys were voluntary, completion and return
of the questionnaire indicated consent to have participant data
included in this research study. This consent method was
explicitly stated to participants in the recruitment cover letter
included with the survey, as was the recommendation to
complete and submit the surveywithin 6weeks. There were no
formal participant reminders or follow-up once the surveys
were distributed. All procedures, protocols, and the survey



Table 1. Survey Respondent Demographics (n = 27) and Screening, Diagnosis, and Treatment of Patients With NCCP Based on ED
Clinician Survey Responses

Characteristics

Age, M (SD) 38.6 (8.0)

Sex, n (%)

Male 15 (55.6)

Female 12 (44.4)

ED position, n (%)

Attending physician 16 (59.3)

Nurse practitioner 5 (18.5)

Resident 6 (22.2)

Years in practice, M (SD) 11.3 (9.4)

ED shifts/month, M (SD) 13.5 (4.1)

ED hours/shift, M (SD) 8.9 (1.2)

Patients with NCCP are a considerable amount of your ED practice, n (%) 25 (92.3)

# of patients with NCCP/month, M (SD) 19.0 (11.5)

Screening procedures ordered, n (%)

Radiographs/imaging 21 (77.8)

ECG 27 (100.0)

Cardiac enzyme testing 26 (92.9)

Exercise tolerance testing 6 (22.2)

Other 3 (11.1)

Time spent (h) from intake to discharge with NCCP, M (SD) 6.1 (2.8)

ED action taken when NCCP persists and a cardiac event is ruled out (not mutually exclusive), n (%)

Discharge without follow-up 3 (11.1)

Prescribe pharmaceuticals and discharge 15 (55.6)

Refer to primary care physician 24 (88.9)

Refer to cardiology 6 (22.2)

Refer to psychology/psychiatry 0 (0.0)

Other: internal medicine 1 (3.7)

ED, emergency department; M, mean; NCCP, noncardiac chest pain; SD, standard deviation.
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instrument were approved by the University of Manitoba
Health Research Ethics Board.

Survey data were described as raw numbers and
percentages as they related to study objectives and survey
questions for both response rate and percent of respondents
who shared common experiences and perceptions. Emer-
gency department clinician self-reported responses were
based upon their recall of cases in the ED. Descriptive
statistics were applied, including analysis of central
tendency (mean) and variability (standard deviation) of



Table 2. Survey Responses of ED Clinicians Regarding the Characteristics of Patients With NCCP

Age, M (SD) 40.5 (8.3)

Sex, n (%)

Usually male 5 (18.9)

Usually female 2 (7.4)

Equally male or female 20 (74.1)

Menopausal status, n (%)

Pre 10 (37.0)

Post 6 (22.2)

Unknown or either 11 (40.7)

Body morphology (not mutually exclusive), n (%)

Underweight 1 (3.7)

Normal 9 (33.3)

Overweight 12 (44.4)

Obese 1 (3.7)

Unknown or varies 7 (25.9)

History with ED for NCCP

Previously unknown 11 (40.7%)

Repeat visitors 16 (59.3%)

Patients with NCCP who become repeat ED visitors, n (%)

b10% 4 (14.8)

10%-25% 8 (29.6)

26%-50% 4 (14.8)

N51% 0 (0.0)

Unreported 11 (40.7)

Concerned about referral or treatment options for NCCP, n (%)

Strongly disagree 0 (0.0)

Disagree 11 (40.7)

Undecided 7 (25.9)

Agree 8 (29.6)

Strongly agree 1 (3.7)
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On-site or on-call provider for NCCP referral would assist ED patient management, n (%)

Strongly disagree 1 (3.7)

Disagree 3 (11.1)

Undecided 3 (11.1)

Agree 17 (63.0)

Strongly agree 3 (11.1)

Consider referral of diagnosed NCCP patients to nonpharmacologic, nonsurgical clinical research treatment intervention study, n (%)

No 1 (3.7)

Unsure 8 (29.6)

Yes 18 (66.7)

ED, emergency department; M, mean; NCCP, noncardiac chest pain; SD, standard deviation.

Table 2. (continued)
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both the study population and their responses. A thematic
identification was applied to the responses entered in the
comments section.25 To systematically review the themes,
the investigators independently reviewed any surveys with
comments in an attempt to identify themes or subthemes.
Any conflicts between investigators regarding identified
themes or subthemes was discussed until a consensus was
reached. As an a priori decision, 2 or more survey
respondents (7.5%) must have identified a theme or
subtheme for it to be reported. Once the themes or
subthemes were identified, our intended next step was to
perform a thematic analysis by developing a coding system
to categorize themes followed by calculating frequencies
for demographic characteristics.25 Differences between
comments from the 2 hospitals would entail 2-tail
independent t tests and χ2 tests with Bonferroni correction
for multiple comparisons. However, we were unable to
categorize themes, calculate the demographic frequencies,
or calculate the differences between comments owing to the
small number of respondent comments.
RESULTS

There were 40 surveys distributed and administered, of
which 27 were returned (67.5% response rate). Responses
were collected from ED clinicians with a broad range of
experience and diverse backgrounds. The ED clinicians had
a mean age of 38.6 (8.0) years and 11.3 (9.4) years of
practice experience (Table 1). Of the 27 surveys completed,
only 6 respondents (22.2%) provided written comments and
therefore we were not able to perform a thematic analysis of
the identified themes.

The data collected from the surveys, representative of
clinician experiences and perceptions (Table 1), revealed that
92.3% of respondents agreed that patients with NCCP
comprise a considerable amount of ED patient care. Most
survey respondents reported they requested an electrocardio-
gram (ECG) (100% of respondents), cardiac enzymes (92.9%
of respondents), and imaging (77.8%of respondents) tests. The
respondents also reported patient time spent in the ED, from
intake to discharge, which was 6.1 hours. A considerable
number of patients reportedly were discharged with medica-
tions (55.6%) and instructed to follow up with their primary
care practitioner (88.9%). Patients with NCCP who presented
to the ED (Table 2) were reported on average to be 40 years of
age with both sexes equally represented. Emergency depart-
ment clinician recall of female patients’menopausal status (Fig
1) was either unknown (40.7%) or premenopausal (37.0%).
Patient body morphology (Fig 2) was reported to range from
normal (33.3%) to overweight (44.4%). Most patients with
NCCPwere recalled as being repeat visitors to the ED (59.3%).
For ED clinician attitudes regardingNCCP (Table 2), 40.7%of
clinicians disagreed that there was concern regarding the
referral or treatment options for patients with NCCP, whereas
63.0% agreed that on-site and on-call providers for NCCP
referral would assist in patient management. Moreover, 66.7%
would consider referral of diagnosed patients with NCCP to a
nonpharmacologic, nonsurgical clinical research treatment
intervention study.

The following 3 basic themes were identified based on
the comments from a small number of the ED clinicians: (1)
Patients with NCCP are a highly variable and heteroge-
neous population (3 respondents). (2) ED clinicians would
like better access to in-house referrals such as cardiology
and exercise stress tests (2 respondents). (3) Emergency
department clinicians require an outpatient clinic for
referral of patients with NCCP who still have active chest
pain after discharge from a hospital (1 respondent).
Ostensibly, although a serious cardiac event may have



Fig 1. Noncardiac chest pain patient menopausal status as per
emergency department clinician survey responses.

Fig 2. Noncardiac chest pain patient body morphology as per
emergency department clinician survey responses.
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been ruled out and the patients may be considered low risk,
ED clinician responses indicate a need to explore and
investigate further causes of the patient’s chest pain.
DISCUSSION

Noncardiac chest pain is a common condition seen by
the ED clinicians surveyed and taxes the resources of the
hospital ED.3,13,14 Patients with NCCP comprise a
considerable proportion of ED patient care with most
(N78%) of these patients undergoing ECG and cardiac
enzyme and imaging tests. The survey responses from
clinicians is consistent with studies that note 50% to 80% of
chest pain patients3,13-15 admitted to a hospital ED are
discharged with a diagnosis of NCCP once they have
undergone a clinical evaluation consisting of ECG, cardiac
enzymatic analysis, and an exercise test.13 These patients
often return for emergency care,1,13 and our survey
respondents reported that almost 60% of patients with
NCCP were repeat visitors to the ED. The prognosis for
NCCP is excellent,6,10,11 yet Eslick and Talley6 report that
71% of patients with NCCP continue to experience chest
pain. From the above, it is evident that the responses to our
survey were consistent with the data published in a number
of quantitative studies, which reinforces the external
validity of this study.

The first of our themes derived from respondent
comments asserts that patients with NCCP are a variable
and heterogeneous population, which is also seen in CSX.1

It has been suggested that patients with atypical or
nonanginal chest pain might have a high probability of a
pain disorder,3,11,17,19 with 1 study determining that 18% of
chest pain patients had cervicothoracic angina21 and
another study concluding that there is supportive evidence
that CSX is a neurophysiologic rather than cardiogenic
disorder.18 Beitman et al17 reported that cardiologists have
noted that many of their patients with apparent cardiac
symptoms have chest pain that is not cardiac in origin.
Consequently, a distinction between true angina and
cervical angina becomes necessary to differentiate cardiac
pathology from mechanical neck, costovertebral, and
shoulder pain.11,14,15,19,22 Cervical angina is chest pain
originating from the cervical and thoracic spines7,20,21 and
in particular the C4 to T8 nerve roots.11,16,22 An
observational study by Roche, Gardner, and Lewis3 of
Australian hospital EDs reported that undifferentiated chest
pain represents 3.5% of all patient presentations with most
presentations being related to definite cardiac pathology
(39%) followed by noncardiac chest pain (17%), musculo-
skeletal conditions (15%), and respiratory conditions
(10%).

The mean age of patients with NCCP, as reported in our
survey, was 38.6 years in contrast to the 48 years, 54 years,
and 57 years reported in other studies.3,17,20,23 Noncardiac
chest pain had previously been noted to preferentially affect
peri- and postmenopausal women,1,20 which is contrary to
the clinician responses from our survey that indicated that
female patients were either premenopausal or their
menopausal status was unknown. These differences may
suggest a potentially different pathophysiology for meno-
pausal females with chest pain.1

Diagnostic testing, to rule out a cardiac episode and
to confirm NCCP, most commonly includes ECG
followed by cardiac enzyme testing and radiographs or
imaging.2,11,13,20,21 Our survey results noted that the
average duration of time for a patient to proceed from
intake to diagnosis or discharge for NCCP was 6.1 hours,
whereas another recent study reported patients left the ED
within 4 hours.3 At discharge, our survey respondents
typically provided patients with some type of pharmaceu-
tical treatment or recommendation to follow up with their
primary care physician. In contrast, Parsyan and Pilote1

determined that after an extensive diagnostic workup to
exclude cardiac and noncardiac causes of chest pain,
physicians were unsure of the best plan of management for
these patients. Moreover, the etiology of the patient’s chest
pain often remains elusive.9,12,15,19 In either case, it has
been suggested that systematic manual palpation of the
thoracic spine by an experienced clinician8,11,14,15 could
allow for improvements in referral patterns to angiography
or appropriate specialists.19,21

Image of Fig 1
Image of Fig 2
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Of interest to our identified themes, 63.0% of our
respondents had agreed that on-site or on-call providers for
NCCP referral would assist in ED patient care. Furthermore,
66.7% would consider referral of diagnosed patients with
NCCP to a nonpharmacologic, nonsurgical clinical research
treatment intervention study. This is encouraging, as a study by
Jacobs20 examined a patient cohort (n = 121) who underwent
nonsurgical conservative treatment for cervical angina involv-
ing the use of a hard collar, intermittent traction, isometric
exercises, and a combination of antiinflammatory and muscle
relaxant medications. Most of these patients (n = 76) obtained
complete relief while 50 patients had mild residual symptoms.
Indeed, chest wall or sternal tenderness, paraspinal tenderness,
and restricted cervical range of motion was significantly more
frequent among patients with cervicothoracic angina and chest
pain related to other musculoskeletal disorders.8,11,20-22 The
frequent presentation of NCCP, as indicated by our survey
respondents, along with their willingness to refer NCCP for
nonsurgical conservative care, suggests that a prospective trial
to determine whether manual therapies such as spinal
manipulative therapy have a beneficial effect on a larger
population of patients with NCCP is warranted.12,14-16

Previous smaller trials of spinal manipulative therapy and
NCCP4,22 have demonstrated decreased chest pain symptoms,
but a larger randomized clinical trial would allow for more
robust conclusions about efficacy and economic viability.
Limitations and Future Studies
The data represent the experiences and approaches used

by a modest-sized sample in one region of Canada. In
addition, the participant responses and comments were
subject to recall bias, which may affect the internal validity
of this study. However, the survey responses, despite being
drawn from clinician recall, concur with other epidemio-
logic and quantitative studies. The survey respondents were
from 2 urban hospitals in a single province, therefore the
generalizability of the findings to the population in general
or other provinces should be interpreted with care. The
small sample of respondent comments did not allow for a
thematic analysis, thereby limiting our ability to identify
any attitudinal bias on behalf of those ED clinicians who
provided written comments. These limitations provide
future direction to the study authors as they serve as a
catalyst to undertake a retrospective review of ED charts as
pertains to the assessment, diagnosis, and management of
patients with NCCP. The results of this study were based on
the ED clinician survey responses and in no way are the
authors making any generalizations about a NCCP
population as a whole. A future clinical trial, with a
NCCP population of musculoskeletal etiology referred
from ED clinicians, is feasible and warranted to further
understand potential nonpharmacologic, nonsurgical man-
agement options that could include spinal manipulation,
other manual therapies, and exercise. Interprofessional
collaboration along with a retrospective chart review will be
paramount to improving the future research on, and
improving clinical management of, the NCCP population.
CONCLUSION

The survey responses from ED clinicians from hospitals in
Winnipeg, Manitoba suggest that patients with NCCP were
identified as variable and heterogeneous. Emergency depart-
ment clinicians reportedly manage NCCP through ruling out a
cardiac episode, prescribing medication, and making a referral
to the patient’s primary care physician. Emergency department
clinicianswere uncertain about NCCP care options andwanted
better access to on-site referrals and outpatient clinics for
patients experiencing NCCP after discharge and would
consider a nonpharmacologic/nonsurgical referral.
APPENDIX A. SUPPLEMENTARY DATA

Supplementary data to this article (Survey: Emergency
Department Clinician Perceptions and Actions Regarding
Non-Cardiac Chest Pain) can be found online at https://doi.
org/10.1016/j.jmpt.2019.02.004.
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Practical Applications
• Patients with NCCP are a variable and
heterogeneous population.

• Clinicians want better access to on-site
referrals and outpatient clinics for patients
experiencing NCCP.

• A future clinical trial with a NCCP population
referred from ED clinicians is feasible and
warranted to further understand potential non-
pharmacologic, nonsurgical management op-
tions that could include spinal manipulation.
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