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ABSTRACT

Objective: Noncardiac chest pain is common and can cause distress,
impair quality of life, and lead to recurrent evaluation. It is often
multifactorial in etiology and influenced by psychological factors.
The objective of this study was to describe the development,
implementation, and preliminary feasibility of an 8-week
multicomponent care management intervention.

Methods: Participants with noncardiac chest pain were recruited
from primary care clinics, ambulatory cardiac stress testing, and
the emergency department (ED) at an urban academic hospital
from March 2019 to November 2019. The care management team
consisted of a nurse, cardiologist, and psychiatrist. Following

a 1-time consultation visit with the cardiologist and nurse,
evaluation and treatment recommendations were conveyed to the
participant’s primary care physician. The nurse completed 8 weekly
phone calls with the participant to provide support, introduce
therapeutic principles, and assist with care coordination under the
supervision of a psychiatrist. Intervention feasibility was assessed
on 7 domains. To examine preliminary efficacy, the number of ED
visits was recorded, and participants completed pre-post measures
of psychological health and health-related quality of life and Likert
scales of chest pain symptom severity, frequency, and impact.

Results: The intervention was developed and implemented in 3
patients who completed 100% of the consultation visits and a mean
of 95.8% of study phone calls. There were no adverse events or ED
visits. Mean scores for chest pain severity, chest pain frequency,
chest pain impact, depression, anxiety, and somatization all
improved. No other trends were observed.

Conclusions: The findings suggest that a care management
intervention may be feasible with potential to improve chest pain
symptoms and psychological outcomes. A larger, randomized trial is
needed to explore the efficacy of this intervention.
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Chest pain is the second most common reason that
patients present to the emergency department (ED)
in the United States,! accounting for over 7 million ED
visits' and as many as 27 million office visits>* each year.
Although this presenting complaint typically prompts
urgent or emergent evaluation to rule out life-threatening
cardiac etiologies, more than half of all patients presenting
to the ED* and more than two-thirds presenting to
primary care® do not have underlying cardiac disease. This
noncardiac chest pain (NCCP), a recurring chest pain of
noncardiac origin, appears to have a lifetime prevalence of
approximately 33%° and represents a significant burden to
patients and providers.”

NCCP is a heterogenous condition associated with many
causes. Common contributors include gastroesophageal
reflux disease (GERD), musculoskeletal disease, respiratory
illness, and psychiatric illness (eg, panic disorder).®
Compared to patients with cardiac chest pain, patients
with NCCP tend to be younger,’ to be women,’ and to have
atypical symptoms.® Although the underlying cause is often
unclear, the symptoms of chest pain persist: 58% of patients
report pain 16 months after evaluation,'® and 35% report
pain at 3 years.” A majority of patients remain unconvinced
by their negative cardiac workup®’® and continue to seek
further cardiac assessment despite diagnostic reassurance.!!

This behavior leads to increased health care utilization
and costs.!>!3 Patients with NCCP are dissatisfied with their
care’ and have more frequent medical visits than patients
with ischemic heart disease.!* In the United States each
year, NCCP leads to $8 to $13 billion in direct costs”'>!6 as
well as substantial indirect costs (eg, absenteeism).”!” The
total annual cost of NCCP may exceed the cost for acute
coronary syndrome.!2

Health-related quality of life (HRQoL) in patients with
NCCP is severely impaired.'” There is evidence that NCCP
patients suffer worse quality of life compared to healthy
controls,'® other chronic pain patient groups,'® and patients
with cardiac chest pain.” Several factors contribute to this
low HRQoL, including lack of a clear diagnosis/ongoing
worry about symptom etiology, pain catastrophizing, social
withdrawal, pain-related activity limitation or avoidance,
poor work performance, and presence of comorbid
psychiatric conditions such as anxiety and depression.”*!1:20

Several interventions for NCCP have been evaluated.?!
Cognitive-behavioral therapy (CBT), hypnosis, breathing
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Clinical Points

B (Clinicians should assess for the presence of comorbid
psychiatric disease in patients presenting with noncardiac
chest pain.

B Care management programs for noncardiac chest pain
may have the potential to improve chest pain symptoms,
psychological outcomes, and health care utilization.

training, and pharmacotherapeutic approaches have been
studied.?? CBT appears to be the most effective psychological
treatment for NCCP, though hypnosis may be an effective
alternative.”® For NCCP patients with hyperventilation,
diaphragmatic breathing training appears to be beneficial. 2
In terms of medications for NCCP, a trial of an empiric proton
pump inhibitor is often recommended to target undiagnosed
GERD symptoms,” but insufficient evidence exists to
support the use of antidepressants (when NCCP alone is the
indication).?® Given the heterogeneous and multifactorial
nature of NCCP, determining which intervention to pursue
for an individual patient can be challenging.

Care management approaches, which combine the
expertise and availability of different providers to provide
comprehensive assessment and customized treatment,
appear particularly promising. Chambers and colleagues?’
described the pilot development of a multidisciplinary clinic
in the United Kingdom that provided a comprehensive
NCCP assessment followed by a biopsychosocial explanation
of chest pain symptoms. Following the assessment, patients
were recommended medical therapy (eg, medication for
GERD), 6 sessions of low-intensity self-help CBT for mild
psychological factors, or 8 sessions of high-intensity CBT
for more complex cases. They found that this “stepped care”
approach led to significant improvements in chest pain
frequency and interference/impact, depression and anxiety
symptoms, work and social functioning, and health care
utilization at 6 months.?”

Accordingly, this pilot project aimed to describe the
degree of psychological distress in our NCCP population
and to determine whether a nurse care manager intervention
conducted primarily by telephone, with physician (cardiology
and psychiatry) support, could be feasible with potential to
improve symptoms and HRQoL.

METHODS

Overview

We developed an 8-week multidisciplinary care
management intervention for NCCP and explored
preliminary feasibility, acceptability, and impact in a single-
arm proof-of-concept trial in a small number of participants
(n=3). Participants with NCCP were recruited from primary
care clinics, ambulatory cardiac stress testing, and the ED at
an urban academic hospital from March 2019 to November
2019. The study was approved by the Mass General Brigham
Healthcare System Institutional Review Board and registered

on ClinicalTrials;gov (NCT04904198). All” participants
provided written informed consent.

Participants

Study criteria. The following inclusion criteria were
required for eligibility:

(1) Noncardiac chest pain: defined as chest pain
recurring at least once per week for 2 weeks with at least 2
of the following objective tests: electrocardiogram without
ischemic changes, negative cardiac enzymes, or nonischemic
cardiac stress test.

(2) Primary care physician (PCP) affiliation: to ensure
the ability to communicate diagnostic impressions and
treatment recommendations, each participant had a PCP at
an affiliated hospital or clinic.

Exclusion criteria included (1) history or subsequent
diagnosis of cardiac disease, (2) objectively diagnosed
alternative medical etiology of chest pain (eg, GERD), (3)
resolution of chest pain prior to enrollment, (4) cognitive
impairment assessed using a 6-item screen,?® (5) inability
to communicate in English, or (6) lack of telephone access
(precluding weekly phone calls).

Recruitment and enrollment. Participants were recruited
from the ED, primary care clinics, and a cardiac stress
testing center at an urban academic hospital, identified by
clinicians or research staff (with clinician support) in each
respective setting. Potential participants were provided with
a fact sheet and if interested in being contacted were called
2 weeks after recruitment to confirm presence of ongoing
chest pain symptoms meeting study inclusion criteria.
To ensure clinical appropriateness and safety for study
participation, test results were reviewed by a cardiologist.
Permission for participation was obtained from each
patient’s PCP. After eligibility was confirmed, participants
were scheduled for a single in-person consultation visit with
the study cardiologist and nurse care manager, at which time
participants provided written informed consent prior to
participating in any study procedures.

Intervention

The goal of this intervention was to establish a
diagnosis of NCCP, identify factors contributing to NCCP
symptomatology, and develop an individualized treatment
plan tailored to each participants needs. Building off prior
work,?”? we developed an intervention with the following
components. Figure 1 provides a conceptual model linking
the intervention to desired outcomes.

Consultation visit. At the study consultation visit,
participants met with a nurse care manager and cardiologist.
Current chest pain symptoms, psychiatric symptoms,
sources of potential psychosocial stress, and medical and
psychiatric history were gathered in a structured interview
by the nurse care manager. The cardiologist then completed a
standard-of-care evaluation and examination of the patient’s
chest pain symptoms. Next, the study cardiologist, nurse
care manager, and study psychiatrist together reviewed
all diagnostic information gathered, including baseline
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Figure 1. Conceptual Model Linking Intervention to Improvements in Symptoms,

Psychological Health, and Quality of Life
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questionnaires evaluating for the presence of psychiatric
diagnoses and patient-reported sources of psychosocial
stress, to inform a holistic biopsychosocial formulation
with treatment recommendations, which was subsequently
shared with the patient. A plan to complete 8 phone calls
over the following 8 weeks with the nurse care manager was
established.

Communication with primary care. After the study visit,
diagnostic impressions and treatment recommendations
were communicated to the patient’s PCP for implementation.
Treatment recommendations included antidepressant
initiation or titration and referrals to individual therapy
(eg, CBT, grief counseling), based on participants’ specific
symptoms and preferences. The PCP was also updated at the
conclusion of the 8-week intervention and provided with
additional recommendations when indicated.

Weekly phone calls. The nurse care manager and participant
completed 8 weekly phone calls after the consultation visit.
During the calls, the nurse care manager completed a series
of structured questions, inquiring about symptoms (eg, how
many episodes of chest pain since last contact, Likert scales
of chest pain symptoms, status of comorbid medical and
mental health conditions), psychosocial stressors (eg, work,
relationships, finances), and any safety concerns or adverse
events. The nurse care manager also reviewed treatment
recommendations that had been recommended to the PCP,
provided education about the possible relationship between
chest pain symptoms and mental health, provided support,
and assessed cognitions, emotions, and behaviors related to
the chest pain utilizing a CBT framework. CBT exercises such
as completing thought and emotion records and progressive
muscle relaxation, as well as diaphragmatic breathing, were
introduced and practiced when indicated. Throughout the
8-week intervention, the nurse care manager also met weekly
with the study psychiatrist to review the content of each phone
call, generate a plan for the next phone session, and receive
supervision on the implementation of CBT techniques.

Outcomes

Data were collected at baseline and throughout the
8-week study period. Baseline participant characteristics
(sociodemographics, medical history, medications) were
collected at the consultation visit, with information

supplemented by the medical record. Study outcome
measures were completed at the consultation visit and
following the final phone call at 8 weeks.

Primary Outcome: Feasibility

Consistent with prior research,’®3! the feasibility of
the intervention was evaluated based on several areas:
implementation, recruitment, adherence, acceptability,
attrition, safety, and data collection.

Implementation. We assessed whether it would be
possible to identify, train, coordinate, retain, and supervise
clinicians (eg, cardiologist, nurse); reserve clinic space;
schedule multidisciplinary consultation visits; and obtain
approval and support from PCPs.

Recruitment. Data were collected on the proportion of
individuals interested in the study who met eligibility criteria
for participation.

Adherence. A priori, we defined feasible adherence
as 100% completion of the consultation visit and a mean
completion of at least half of the 8 phone calls over the
8-week study period, consistent with prior behavioral health
telephone interventions.?>%3

Acceptability. During weekly phone calls, participants
were asked about the ease and utility of the phone calls,
as well as their experience of the intervention and if/how
it was impacting their chest pain experience and HRQoL.
This information was collected qualitatively.

Attrition. We defined an attrition rate < 15% as indicating
feasibility, based on prior treatment development and
feasibility research.’!

Safety. Any adverse psychological or physical symptoms
were documented at the consultation visit, and phone
sessions with appropriate follow-up were provided as needed
to ensure safety.

Data collection. We assessed whether participants
would be able to complete all baseline and follow-up study
measures.

Secondary Outcomes: Pre-Post Change

Key secondary outcomes included chest pain symptom
severity, frequency, and impact (10-point Likert scales),
number of ED visits before and during the intervention,
and validated measures of depression (9-item Patient Health
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Table 1. Participant Characteristics

Characteristic

Participant 1 Participant 2 Participant 3

Sociodemographic

Age,y 46 21 62
Sex Female Male Male
Race/ethnicity Hispanic white White White
Medical
Obesity Yes No No
Gastroesophageal reflux disease Yes Yes No
Diabetes No No No
Hypertension No No No
Hyperlipidemia No No Yes
Hypothyroidism No No Yes
Chronic pain syndrome Yes (fibromyalgia) No No
Depression Yes Yes Yes
Anxiety Yes Yes Yes
Somatic symptom disorder No No No
Medications at enrollment
Antidepressant Yes No Yes
Anxiolytic No No Yes
Nonopioid analgesic Yes No No
Opioid analgesic No No No
Proton pump inhibitor No No No
Intervention components utilized
Additional diagnostic cardiac testing Yes (TTE) Yes (cardiac CT) No
Initiation or titration of medications for noncardiac medical conditions No No No
Initiation or titration of psychiatric medications Yes (duloxetine uptitrated) No No
CBT during phone sessions Yes Yes Yes
Referral for outpatient psychiatry postintervention No Yes No
Referral for outpatient psychotherapy postintervention Yes Yes Yes

Abbreviations: CBT = cognitive-behavioral therapy, CT=computed tomography, TTE =transthoracic echocardiogram.

Questionnaire [PHQ-9]),%* anxiety (7-item Generalized
Anxiety Disorder Screener [GAD-7]°), somatic symptom
disorder (15-item Patient Health Questionnaire [PHQ-
15]%6), and physical and mental HRQoL (12-item Short-Form
Health Survey [SF-12]%).

Statistical Analysis

Descriptive statistics, including means and standard
deviations, were utilized to characterize the outcomes
of this initial exploration of proof of concept. Qualitative
information regarding the intervention’s acceptability was
also collected.

RESULTS

Patient Characteristics

Three eligible patients were enrolled. Baseline
sociodemographic, medical, and psychological characteristics
are provided in Table 1. Baseline data were notable for a history
of depression and anxiety in all 3 participants. A summary
of intervention components utilized for each patient is also
provided in Table 1. Two participants were recommended
to have additional cardiac diagnostic testing following the
study cardiologist’s examination (to complete the diagnostic
workup), which was unremarkable in both cases. Psychiatric
medication initiation or titration was recommended for all
3 participants based on the comprehensive consultation
visit assessment but only implemented in 1 patient. CBT
techniques were utilized during phone sessions for all 3
participants.

Primary Outcome: Feasibility

Implementation. We were able to implement a
multidisciplinary intervention with PCP support.

Recruitment. Of 9 patients who were referred and
approached by telephone, only 3 (33.3%) met the study
inclusion criteria and were subsequently enrolled. The
universal reason for lack of study eligibility was resolution of
chest pain episodes following referral to the study and prior
to eligibility assessment. Of the participants who successfully
enrolled, 2 were referred following stress testing, and 1 was
referred from primary care (Figure 2).

Adherence. All 3 participants (100%) completed the
consultation visit. Two participants completed 8/8 calls
(100%), and 1 participant completed 7/8 (87.5%) calls, for a
mean completion of 95.8% of phone calls. The reason for the
missed phone call was a death in the family.

Acceptability. The intervention was well received by
participants. All 3 patients reported finding the intervention
to be highly acceptable in terms of ease, utility, and impact on
their experience of chest pain symptoms. At the conclusion of
the intervention, all 3 participants noted a greater awareness
of and insight into the factors contributing to their experience
of chest pain, as reflected in the following sample quotes:

“I'm having less chest pain, and I realize it’s triggered by stress.”
(Participant 1)

“I realize what happens more and note what’s going on because
I know I have to say it on the calls” (Participant 2)

“I've figured out the chest pain happens mostly at work”
(Participant 3)
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Figure 2. Participant Recruitment and Follow-Up
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Participant 1 Participant 2 Participant 3 Baseline, Follow-Up, Mean
Measure Baseline Follow-Up Baseline Follow-Up Baseline Follow-Up Mean (SD) Mean (SD) Change
Chest pain symptom severity 7 4 6 5 5 4 6.0 (1.0) 4.3(0.6) -1.7
Chest pain symptom frequency 8 7 10 4 7 10 8.3(1.5) 7.0 (3.0) -13
Chest pain symptom impact 6 3 9 5 4 4 6.3 (2.5) 4.0(1.0) =23
PHQ-9 10 11% 13 3 9 5 10.7 (2.1) 6.3 (4.2) —44
GAD-7 9 6 14 4 6 6 9.7 (4.0) 53(1.2) -44
PHQ-15 18 12 16 8 6 4 13.3(6.4) 8.0 (4.0) -53
SF-12 PCS 17.0 571 238 384 59.0 52.0 33.3(22.6) 49.2(9.7) +15.9
SF-12 MCS 452 21.3* 48.7 59.2 34.5 389 42.8(74) 39.8(19.0) -3.0
No. of ED visits 0 0 2 0 0 0 0.7 (1.2) 0.0 -0.7

*Family member died.

Abbreviations: ED =emergency department, GAD-7=7-item Generalized Anxiety Disorder Screener, MCS =mental component score, PCS = physical
component score, PHQ=Patient Health Questionnaire, SF-12=12-item Short-Form Health Survey.

Attrition. No participants dropped out of the study after
enrollment.

Safety. No adverse events occurred during the study.

Data collection. All 3 participants (100%) completed all
study outcome measures at baseline and follow-up. No data
were excluded.

Secondary Outcomes: Pre-Post Change

Results of study outcome measures are summarized
in Table 2. Nearly all study outcome measures trended in
the expected direction. Raw scores for chest pain severity
and somatization improved across all participants. Means
for chest pain frequency, chest pain impact, depression,
anxiety, and number of ED visits also improved. Notably,
the mean PHQ-9 score at baseline was 10.7, representing

moderate depression, and improved to 6.3, representing
mild depression. The mean GAD-7 score at baseline was
9.7, representing moderate anxiety, and improved to 5.3,
representing mild anxiety. The mean PHQ-15 score at
baseline was 13.3, representing moderate somatization, and
improved to 8.0, representing mild somatization. Effects on
quality of life were mixed, with the SF-12 demonstrating a
mean improvement in physical health-related quality of life
but not mental health-related quality of life.

DISCUSSION

Preliminary observations from this exploration of proof-
of-concept suggest that a care management intervention
for patients with NCCP may be feasible with potential
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to improve symptoms and psychological outcomes. ‘All
participants completed the consultation visit, 100% of
the baseline and follow-up outcome measures, and >95%
of calls, which was well above our a priori threshold for
feasibility. Additionally, we were able to develop procedures,
identify and train clinicians, and obtain PCP support
for this multicomponent intervention. The intervention
was well accepted by participants, who described the
intervention as helpful. These findings suggest that a
care management intervention has the potential to be
successfully implemented and acceptable to participants
in future larger trials.

Several observations from this exploration of proof-
of-concept are worth highlighting. First, symptoms of
depression, anxiety, somatization, and chest pain all trended
toward improvement. In particular, the raw scores for the
PHQ-15, a measure of somatization and somatic symptom
severity, improved dramatically for each participant,
such that each participant improved to at least 1 level of
severity lower on that scale (eg, from severe to moderate).
Several factors likely contributed to these trends. As noted
previously, CBT techniques were implemented during
phone calls with each participant. Psychiatric medication
initiation or titration was also recommended for all 3
participants but only implemented for one, suggesting
that perhaps even greater improvement might have been
observed had treatment recommendations been followed.
One participant also experienced a personal loss during the
study period, which may have impacted scores. Assessment
of symptoms and delivery of the diagnostic formulation
by a cardiologist likely provided greater credibility to
treatment recommendations. Consistent with one of the
classic recommendations for treating somatic symptom
disorder, the intervention involved the scheduling of
regular visits (in this case phone calls) not contingent on
active symptoms.*® Collectively, these factors may have
contributed to the mean reduction in the number of ED
visits observed during the study period.

Second, each of the participants hada prior history of
depression and anxiety as well as elevated scores on baseline
measures of depression and anxiety, consistent with reported
high rates of psychiatric illness in the NCCP population.”? One
study®® found that 75.7% of NCCP patients have comorbid
psychiatric illness, with a rate of 21.4% for depressive
disorders and 58.5% for anxiety disorders. This finding
highlights the importance of screening for psychiatric illness
in NCCP patients. Furthermore, our preliminary findings
could be interpreted to suggest that this care management
approach may be particularly useful for NCCP patients with
comorbid depression or anxiety, and perhaps this subset of
the NCCP population should be targeted in future trials.

Finally, there are potential implications for our
understanding of the NCCP syndrome. In contrast to
the literature, which suggests that chest pain symptoms
typically persist,”!? the majority of patients referred to this
study (6/9, or 66.7%) experienced a resolution of their chest
pain symptoms between the time of referral and eligibility
assessment. This finding suggests that the nature of NCCP
may be more intermittent (eg, recurring after longer
intervals) or more transient than previously described.

Study limitations include the small sample size, lack of a
control group, and recruitment from a single, urban academic
hospital. Despite these limitations, this project demonstrates
an approach to development of an intervention that, in a
preliminary assessment, appears to be feasible and well
accepted with potential to improve chest pain symptoms,
psychological outcomes, and health care utilization. A
randomized, controlled pilot trial to assess the efficacy of
this intervention should be pursued. Future trials would also
be useful in further characterizing and refining the target
population by examining the impact of baseline functional
impairment, level of health care utilization, and comorbid
psychiatric illness on intervention response. If effective,
such an intervention has the potential to improve chest pain
symptoms, psychological health, and downstream health
outcomes in this high comorbidity population.

Submitted: June 9, 2021; accepted September 28,
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