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Emergency Psychiatry in the General Hospital
The emergency room is the interface between community and health care institution. Whether through outreach or in-hospital service, the psychiatrist in the general

hospital must have specialized skill and knowledge to attend the increased numbers of mentally ill, substance abusers, homeless individuals, and those with greater

acuity and comorbidity than previously known. This Special Sectionwill address those overlapping aspects of psychiatric,medicine, neurology, psychopharmacology,

and psychology of essential interest to the psychiatrist who provides emergency consultation and treatment to the general hospital population.
Treatment of panic in chest pain patients from emergency departments:
efficacy of different interventions focusing on panic management☆
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Abstract

Objective: The aim was to assess the efficacy of two brief cognitive–behavioral therapy (CBT)-based interventions (7×1-h sessions and
1×2-h session) and a pharmacological treatment (paroxetine), compared to supportive usual care, initiated in the emergency department (ED)
for individuals suffering from panic disorder (PD) with a chief complain of noncardiac chest pain (NCCP). We hypothesized that the
interventions would be more efficacious than supportive usual care on all outcomes.
Method: A 12-month follow-up study of patients who received a diagnosis of NCCP in the ED and who met diagnostic criteria for PD
(n=71) was performed. Assessments included several psychological questionnaires and a structured interview. A series of repeated-measures
analyses of variances, using a split-plot design, were conducted, as well as planned comparisons to examine the differences.
Results: The seven-session CBT (n=19), one-session panic management (n=24) and pharmacotherapy (n=13) led to greater improvements
in PD severity (primary outcome) compared to supportive usual care (n=15) at posttest, and no significant difference was noted between the
three active interventions. On the other measures, patients improved in all conditions, and the therapeutic gains were maintained up to 1 year
following the visit to the ED.
Conclusions: These results suggests that early intervention, in particular seven sessions of CBT, one session of PM or pharmacotherapy
(generic paroxetine), should be considered for the treatment of PD patients consulting the ED with a discharge diagnosis of NCCP.
© 2012 Elsevier Inc. All rights reserved.
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Chest pain is found to be the second most frequent reason
for consultations in hospitals, especially in emergency
departments (EDs) [1,2]. In the United States, approximately
six million individuals per year consult the ED with a
chief complain of chest pain [2–4]. Between 50% and 90%
of those individuals are diagnosed with noncardiac chest
pain (NCCP) or chest pain with minimal risk of heart disease
[5–11]. Interestingly, it has been estimated that up to 88% of
patients diagnosedwith NCCP also have a psychiatric disorder
[12–15]. Panic disorder (PD) has been found to be the most
frequent, followed by major depressive disorder [16–19].

The probable association between PD and NCCP in medical
settings (e.g., cardiac outpatients, EDs) has been previously
investigated. It has been found that 24%–70%ofNCCPpatients
have concurrent PD [11,14,20–26], which are considerably
higher than rates observed in the general population (e.g. 4.7%
[27]). The high prevalence of PD among NCCP patients in the
ED is thought to be linked to similarities between many of the
cardiovascular symptoms (e.g., heart palpitations, breathless-
ness, chest tightness or discomfort) experienced by PD patients
and their tendency to interpret them as dangerous and indicative
of an imminent heart attack. PD patients’ tendency to focus on
these physical symptomsmakes themmore inclined to seek help
in medical settings [28–30].

Despite the high prevalence of PD in individuals with
NCCP, more than 90% of cases are not detected or diagnosed
[10,14,23,31]. Even when PD is detected, standard mental
health treatments are not commonly offered [32–37].
Physician reassurance regarding absence of cardiovascular
disease appears to be the norm. Unfortunately, without
treatment addressing PD, these symptoms, including chest
pain, tend to persist [27,38–40], resulting in repetitive medical
consultations, particularly in the ED [41]. This vicious cycle
emphasizes the importance of offering both timely and
efficacious intervention adapted to PD patients with NCCP.

Although PD is a common cause for NCCP in ED patients,
few treatments studies have been conducted for patients seen in
this clinical setting. To date, only nine studies have assessed
the efficacy of psychological interventions [primarily based on
cognitive–behavioral therapy (CBT) approaches] in medical
settings for individuals consulting for NCCP [42–50]. Overall,
the results have demonstrated that these interventions outper-
form usual care evaluation only or wait-list control in terms of
reducing symptoms of anxiety and depression, as well as chest
pain and health service/medication use. They have also been
shown to improve functional limitations and quality of life. In
spite of these promising results, no studies have yet evaluated
the efficacy of psychological treatments for PD patients
presenting at the ED with NCCP.

With regards to pharmacological treatments in PD patients
consulting medical services for chest pain, the results have been
encouraging. Three studies have demonstrated the efficacy of
benzodiazepines in reducing frequency of panic attacks and
chest pain episodes [51–53]. However, benzodiazepines are
associated with risk of drug dependence and are not
recommended for long-term use [54]. Instead, the recom-
mended first-line pharmacological treatment for PD is selective
serotonin reuptake inhibitors (SSRIs). However, only one study
with a short-term follow-up (8 weeks) has assessed their
efficacy in PD patients consulting the ED with NCCP [36].
Results showed a reduction in PD symptoms after 4 weeks of
treatment, but given the fact that SSRIs tend to demonstrate their
maximum therapeutic effects only after 8–16 weeks of
treatment, the results should be cautiously interpreted pending
longer treatment and follow-up studies [55].

This study assessed the efficacy of two brief CBT-based
interventions and a pharmacological treatment (SSRI) initiated
in the ED for individuals suffering from PDwith chief complain
of chest pain. Specifically, we assessed the efficacy of (a) a one-
session panic management intervention (PM), (b) a seven-
session weekly CBT intervention and (c) paroxetine treatment
on 1-year PD severity (primary outcome) and several secondary
outcome measures (e.g., the number of panic attacks,
agoraphobia and daily interference attributed to panic) in a
sample of PD patients presenting to the ED with NCCP. We
hypothesized that both brief psychological interventions and
SSRI treatmentwould bemore efficacious than supportive usual
care on all outcomes. We also expected that the seven-session
CBT intervention would be more efficacious than the one-
session PM and pharmacological treatment.
1. Method

1.1. Participants

A total of 71 patients were recruited between November
2005 and December 2009 from one of three EDs in the
province of Quebec: Montreal's Sacre-Coeur Hospital, the
Montreal Heart Institute and the Hôtel-Dieu de Lévis
University Affiliated Hospital. They presented to the ED
with a chief complaint of chest pain and were diagnosed with
PDby onsite graduate students in clinical psychology using the
Anxiety Disorder Interview Schedule for the Diagnostic and
StatisticalManual ofMentalDisorders, FourthEdition (DSM-
IV) (ADIS-IV). Inclusion criteria included being 18 years and
older, having a primary diagnosis of PD and having a diagnosis
of NCCP or chest pain highly unlikely to be of cardiac origin
(e.g., patient had negative serial electrocardiogram and cardiac
enzyme tests). Exclusion criteria were current or recent
psychotherapy (past 6 months), and any medical or psycho-
logical condition that could invalidate the procedure (e.g.,
apparent medical causes for NCCP, intoxication, bipolar
disorder, schizophrenia, dementia, cognitive impairment).

1.2. Measures

Sociodemographic and medical history characteristics
were obtained via structured interview.

1.2.1. PD diagnosis and severity: primary outcome measure
The ADIS-IV [56] is a structured diagnostic interview

that allows for the diagnosis and severity classification of
anxiety, mood, somatoform and substance-related disorders
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according to DSM-IV criteria [54]. The ADIS-IV allows for
an assessment of PD severity on a scale from 0 to 8, with
higher scores indicating greater severity. PD of clinical
severity is assumed to be associated with a score of 4 or
higher; this criterion was used to include participants in the
study and was also used as the primary outcome measure. PD
diagnoses were assessed by eight research assistants who
were supervised by licensed clinical psychologists. All
interviews were audio recorded, and a random sample of
30% was rated independently to determine the reliability of
PD diagnoses, which was 92%.
1.2.2. Self-report questionnaires: secondary
outcome measures

Participants completed the following standard psycho-
logical tests each assessing different important characteris-
tics of panic anxiety: Panic and Agoraphobia Scale (PAS)
[57,58], Agoraphobic Cognitions Questionnaire (ACQ) [59],
Anxiety Sensitivity Index (ASI) [60,61], Body Sensations
Questionnaire (BSQ) [59], Spielberger State–Trait Anxiety
Inventory (STAI) [62], Beck Depression Inventory-Revised
(BDI-II) [63], McGill Pain Questionnaire (MPQ) [64] and
the Medical Outcomes Study 36-Item Short-Form Health
Survey (SF-36) [65]. They all display good to excellent
psychometric properties and are frequently used in assess-
ment and treatment studies for PD.
Fig. 1. Flowchart o
1.3. Procedure

After being diagnosed with NCCP by the emergency
physician, 246 potentially eligible participants were
approached by a trained clinical research assistant to undergo
a psychological assessment (Fig. 1). Of those, 99 eligible
patients meeting DSM-IV criteria for PD were informed of
the nature of the study and invited to participate. Seventy-
one agreed and completed the pretreatment assessment and
were sequentially assigned to one of four intervention
conditions according to the ‘study period’ in which they were
recruited. Intervention condition (cohort) was randomized
rather than individual according to a predetermined sequence
(Fig. 2), allowing one cohort to be recruited during a 3-
month period for every year of recruitment. Separate consent
forms were used for each treatment condition and supportive
usual care to minimize negative expectancy biases. Treat-
ment was initiated by a study psychologist (one-session PM
and seven-session CBT groups) or a study emergency
physician (pharmacotherapy group) as soon as possible after
the baseline evaluation, usually within 2 weeks. Posttreat-
ment assessments were performed by a trained clinical
research assistant in hospital 14 weeks after the beginning of
treatment. Participants were reassessed by the same clinical
research assistant in hospital 3, 6 and 12 months after the
posttreatment assessment. Reasons for refusal to participate
in the study included general lack of interest, lack of interest
f recruitment.



Fig. 2. Randomization on sequence of cohorts.
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for the specific treatment option offered, transportation
issues for the scheduled meetings and lack of time.

1.4. Treatments

Four treatment modalities were used in the present study.
The first consisted of seven 1-h sessions of CBTwith a licensed
clinical psychologist. The main components were psychoedu-
cation (about chest pain and the nature and development of PD),
demystification of panic symptoms, in vivo exposure to panic
symptoms and cognitive restructuring. The intervention was
manual-based and adapted for use with PD patients with chest
pain from the protocol developed by Marchand and colleagues
[66], and all patients received an adapted version of the manual.
The second modality was a 2-h session of CBT limited to
management of panic symptoms (PM). With the exception of
exposure to physical sensations and in vivo exposure, the same
strategies as those in the seven-session intervention were used,
but were delivered in a single session. Patients also received the
samemanual as those in the seven-sessionCBTgroup at the end
of their single session. All CBT sessions were audio recorded,
and 30% were randomly selected for independent evaluation of
the presence of planned treatment strategies according to the
study's protocol by two graduate students in psychology.
Treatment integrity was determined to be 99%. The third
treatment was a pharmacotherapy, consisting of generic
paroxetine, and was initiated and managed by an emergency
physician (one per study site). The initial dose was 10 mg and
was gradually increased to 40mg. That dosewasmaintained for
4 months and then gradually tapered down over a 4-week
period, which means that the patients were taking the
medication over a 6-month period. Treatment adherence was
evaluated with pill counts, and 91% of the participants were
judged to be adherent (i.e., took all prescribed doses according
to study protocol). The last modality was supportive usual care.
Although participants received no active intervention (aside
from what may have been ordered by the emergency physician
as part of routine care, which usually included a thorough
medical evaluation and information that the patient's chest pain
was noncardiac in origin), they did undergo a series of follow-up
assessments that totalled approximately 6 h. The time and
attention received by the participants resulted in this being a
more supportive than purely usual care condition.

1.5. Data analyses

To assess the differential effect of the four interventions
on the main outcomes (PD severity, panic attacks,
agoraphobia and daily interference caused by panic), a series
of 2×4 repeated-measures analyses of variance (ANOVAs),
using a split-plot design, were conducted. The two-level
within-group factor was Time (baseline and posttreatment),
and the four-level between-groups factor was Condition
(CBT, PM, pharmacotherapy and supportive usual care).
Significant interactions were followed by ANOVAs com-
paring the four conditions conducted for baseline and
posttreatment scores separately; in the case of significant
effects, planned comparisons were used to specify the nature
of the differences. According to the hypothesis, three
planned comparisons were conducted: the first one compared
all treatment arms (CBT, PM and pharmacotherapy) to
supportive usual care, the second compared CBT and
pharmacotherapy to PM, and the third compared CBT to
pharmacotherapy. To assess maintenance of therapeutic
gains on the four main outcomes, a series of 4×4 repeated-
measures ANOVAs, using a split-plot design, were
performed. The four-level within-group factor was Time
(posttreatment and 3-, 6- and 12-month follow-ups), and the
four-level between-group factor was Condition (CBT, PM,
pharmacotherapy, supportive usual care).

image of Fig.�2
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To assess the differential impact of the four interventions
on ancillary measures, a series of 5×4 repeated-measures
ANOVAs, using a split-plot design, were performed. The
five-level within group factor was Time (pretreatment,
posttreatment and 3-, 6- and 12-month follow-ups), and the
four-level between-group factor was Condition (CBT, PM,
pharmacotherapy, supportive usual care).

1.6. Missing data

All participants who completed the baseline evaluation and
were assigned to an intervention were kept in the analyses
(intend to treat analysis). Missing data were replaced with the
last observation carried forward.
2. Results

2.1. Description of sample

The final sample was composed of 71 individuals who
consulted an ED for chest pain who were determined to have
NCCP by the treating physician and later diagnosed as
having PD by the research team. The majority of the sample
(54%) was male, which is uncommon in treatment studies for
PD but may be attributed to the fact that participants were
recruited in the ED [24]. Several participants (40%) reported
having consulted a psychiatrist or a psychologist in the past.
The characteristics of participants according to the condition
to which they were assigned are presented in Table 1. There
were no significant differences between groups regarding
age, sex, civil and employment status, annual income and
report of past psychological or psychiatric consultation.

2.2. Main outcomes

Findings for the four main outcome measures — PD
severity according to the ADIS, panic attacks, agoraphobia
and daily interference attributed to panic measured by the
PAS— are illustrated in Fig. 3. For PD severity according to
the ADIS, a significant Time main effect [F(1,67)=93.05,
Pb.001] indicated that, across all four conditions, partici-
pants improved after treatment. The Condition main effect
Table 1
Characteristics of participants

Pharmacotherapy
(n=13)

CBT (n=

Age (mean, SD) 40.31 (11.74) 46.26 (1
Female (n) 6 10
Married or in a common-law relationship 5 12
Annual income
0–29,999 6 5
30,000–59,999 2 6
60,000+ 3 8
Education
Uncompleted or completed secondary 5 6
Completed postsecondary 6 13
Employed 9 12
Past psychological/psychiatric consultation 5 9
did not reach statistical significance [F(3,67)=2.21, P=.095],
suggesting no systematic differences between the conditions.
However, the Condition×Time interaction was statistically
significant [F(3,67)=3.62, P=.017]. Only the first compar-
ison was significant [t (67)=−2.98, P=.004], which means
that the treatments are more effective than supportive usual
care on the PD severity.

A similar pattern of results was obtained for the panic
attacks subscale of the PAS (Fig. 3). There were a significant
Time effect [F(1,57)=82.83, Pb.001] showing improve-
ments across all four conditions, no Condition effect
[F(3,57)=1.43, P=.244] and a significant Condition×Time
interaction [F(3,67)=2.82, P=.047]. Further examination of
the results indicated that groups were not equivalent at
baseline on this measure [F(3,63)=4.15, P=.010], with the
supportive usual care condition having significantly lower
scores than the pharmacotherapy condition, but there was no
significant difference between conditions after treatment
[F(3,61)=.472, P=.703]. The results on the agoraphobia
subscale of the PAS (Fig. 3) showed a significant Time effect
[F(1,57)=40.91, Pb.001], indicating that participants in all
four conditions improved after the intervention. Neither the
Condition effect [F(3,57)=1.10, P=.359] nor the Condi-
tion×Time interaction [F(3,57)=0.94, P=.426] was statisti-
cally significant.

The results on the daily interference subscale of the
PAS (Fig. 3) showed a significant Time effect [F(1,57)=
28.23, Pb.001], indicating that participants across all
four conditions improved after the intervention. Neither
the Condition effect [F(3,57)=0.67, P=.576] nor the
Condition×Time interaction [F(3,57)=2.22, P=.096] was
statistically significant.

2.3. Maintenance of therapeutic gains

Maintenance of therapeutic gains was assessed by
comparing posttreatment and follow-up evaluations between
the four conditions. There were no significant Time effects
on the four main outcomes, indicating maintenance of
gains up to 1 year after the visit to the ED. There were
no Condition effects or Time×Condition interactions;
19) One-session panic
management (n=24)

Supportive usual
care (n=15)

Total sample
(N=71)

3.61) 40.79 (13.73) 38.93 (11.97) 41.77 (13.03)
11 6 33
16 7 40

5 4 20
9 5 22
8 6 25

12 7 30
12 8 39
17 11 49
10 5 29



Fig. 3. Evolution of PD, severity panic attacks, agoraphobia and daily interference caused by panic according to treatment groups.

676 A. Marchand et al. / General Hospital Psychiatry 34 (2012) 671–680
maintenance of gains did not differ according to the
intervention that was offered.

2.4. Ancillary measures

The effect of the four conditions was also evaluated on
other aspects of panic and anxiety, as well as pain,
depression and quality of life. For all ancillary measures
Table 2
Means and standard deviations of ancillary measures of panic and anxiety, depres

Pretreatment Posttreatment 3-mont

PAS — anticipatory anxiety 2.84 (2.15) 1.30 (1.87) 1.49 (
PAS — concerns about health 3.90 (1.92) 1.80 (1.86) 2.06 (
ACQ 1.46 (0.21) 1.36 (0.22) 1.34 (
ASI 28.65 (10.30) 21.51 (12.36) 21.17 (
BSQ 2.86 (0.86) 2.42 (0.89) 2.36 (
STAI — state 44.32 (11.29) 38.21 (11.04) 37.47 (
STAI — trait 47.28 (8.94) 41.30 (10.13) 40.71 (
BDI-II 4.02 (1.18) 3.08 (1.54) 3.07 (
MPQ — sensory pain 3.16 (1.34) 2.47 (1.36) 2.36 (
MPQ — affective pain 1.96 (1.01) 1.46 (0.98) 1.34 (
SF-36 — physical functioning 77.64 (21.90) 81.81 (22.70) 81.88 (
SF-36 — physical role 41.29 (41.25) 58.96 (44.10) 64.55 (
SF-36 — bodily pain 47.86 (22.39) 57.74 (26.64) 61.00 (
SF-36 — general health 53.50 (20.30) 57.62 (21.13) 60.46 (
SF-36 — vitality 41.99 (12.88) 49.28 (16.25) 49.71 (
SF-36 — social functioning 57.17 (26.48) 69.57 (26.30) 73.62 (
SF-36 — emotional role 40.86 (43.70) 58.97 (44.79) 60.42 (
SF-36 — mental health 48.53 (12.80) 54.35 (15.47) 57.62 (
(with the exception of the SF-36's Physical Functioning
subscale), a significant Time effect was observed, indicating
improvements across all four conditions, but no Condition
effect or Condition×Time interaction was obtained. Since no
differences were detected between the intervention condi-
tions, only means and standard deviations of the whole
sample as well as statistics associated with Time effects are
reported (Table 2).
sion, pain and quality of life

h FU 6-month FU 12-month FU Time effect P

1.75) 1.52 (1.76) 1.41 (1.68) F(4,220)=15.15 .000
2.00) 1.95 (1.83) 1.92 (1.76) F(4,220)=28.51 .000
0.22) 1.31 (0.23) 1.31 (0.23) F(4,260)=22.66 .000
11.36) 20.96 (11.02) 20.32 (11.00) F(4,268)=22.40 .000
0.94) 2.32 (0.88) 2.31 (0.88) F(4,256)=20.08 .000
10.81) 37.17 (11.24) 37.20 (11.07) F(4,264)=17.26 .000
9.86) 39.96 (10.39) 39.74 (10.30) F(4,264)=26.05 .000
1.47) 2.91 (1.54) 2.77 (1.58) F(4,268)=29.77 .000
1.44) 2.31 (1.54) 2.31 (1.54) F(4,240)=11.94 .000
1.07) 1.35 (1.05) 1.41 (1.02) F(4,240)=9.52 .000
23.63) 82.03 (23.95) 83.26 (22.21) F(4,256)=2.22 .068
40.16) 63.06 (40.91) 60.82 (43.13) F(4,248)=9.56 .000
27.39) 60.39 (26.55) 60.59 (26.49) F(2.244)=8.80 .000
22.04) 62.06 (21.73) 61.23 (21.67) F(4,256)=10.05 .000
17.08) 51.59 (15.89) 52.83 (17.29) F(4,256)=12.99 .000
24.52) 73.44 (24.18) 74.17 (24.41) F(4,256)=13.89 .000
44.00) 60.42 (44.39) 63.02 (44.49) F(4,232)=7.34 .000
16.58) 58.03 (16.26) 59.48 (16.52) F(4,256)=14.95 .000

image of Fig.�3


Table 3
Sample distribution according to levels of end-state functioning

Pretreatment Posttreatment

All
Poor 43 (67%) 21 (33%)
Moderate 18 (28%) 23 (37%)
Good 3 (5%) 19 (30%)
1-session PM
Poor 14 (67%) 11 (48%)
Moderate 5 (24%) 6 (26%)
Good 2 (9%) 6 (26%)
Pharmacotherapy
Poor 6 (50%) 1 (9%)
Moderate 6 (50%) 6 (55%)
Good 0 (0%) 4 (36%)
CBT
Poor 13 (76%) 5 (31%)
Moderate 3 (18%) 6 (38%)
Good 1 (6%) 5 (31%)
Usual care
Poor 10 (71%) 4 (31%)
Moderate 4 (29%) 5 (38%)
Good 0 (0%) 4 (31%)
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2.5. End-state functioning clinical significance

Pre- and postintervention levels of functioning are
presented in Table 3. Before the intervention, 67% of the
sample had a poor level of functioning. After the
intervention, 37% had a moderate level of functioning, and
30% had a good level of functioning. The proportion of
posttreatment good level of functioning was similar across
all four conditions. The proportion of individuals with a poor
level of functioning appeared somewhat lower in the
pharmacological treatment condition (9%) and higher in
the one-session PM condition (48%).
3. Discussion

The present study aimed to evaluate the efficacy of two
brief CBT-based interventions and pharmacotherapy for the
treatment of PD among patients presenting to the ED with a
chief complaint of chest pain who were discharged with a
diagnosis of NCCP. To our knowledge, this study is the first
to assess the efficacy of these treatments compared to
supportive usual care in this population. PD severity, panic
attacks, agoraphobia and daily interference were improved
irrespective of treatment condition, including supportive
usual care. The seven-session CBT, the one-session PM
intervention and the pharmacotherapy interventions led to
greater improvements in PD severity compared and usual
care at posttest. There are no significant differences between
the three interventions. On the other measures, patients
improved in all conditions, and the therapeutic gains were
maintained up to 1 year following the visit to the ED.

The efficacy of the seven-session CBT intervention is
consistent with previous studies on PD patient [67,68].
However, our results do not support the superiority of seven-
session CBT, one-session PM and pharmacotherapy over
supportive usual care for the treatment of panic attacks,
agoraphobia and daily interference. These latter findings
were unexpected, though several possible explanations can
be posited. First, results suggesting a time effect may reflect
the fact that patients had received reassurance from the ED
physician of the absence of organic or cardiac disease prior
to discharge. This may have had a therapeutic effect on all
the main measures of this study, except for PD severity. A
recent review highlights the role of medical reassurance for
chest pain [15] and demonstrates that it may be effective on
reducing chest pain and medication use only if provided
before exercise stress testing. However, we are unaware of
any studies that have directly assessed this in a PD
population with NCCP. Second, participants received
approximately 6 h of individual attention from a PhD-level
psychology student throughout the course of the study
assessments. Therefore, these assessments could have been
experienced as very supportive by the participants and could
have contributed to many of the improvements observed
across all treatment conditions. This is in part why we elected
to label our control condition ‘supportive usual care’ rather
than ‘usual care’ alone.

3.1. Study limitations and strengths

The results of this study should be interpreted in light of
some methodological limitations. First, many of our negative
findings may have been due to our small sample size, which
likely reduced statistical power to detect between group
effects. Second, our study may be limited by the fact that it
was not a traditional randomized controlled trial in that
individual participants were not randomly assigned to the
conditions. Rather, the order of the four intervention
condition cohorts was predetermined, a design chosen for
logistical reasons. Third, our sample was one of conve-
nience, which may reduce the generalizability of the results.
Fourth, because assessors were not blinded to treatment
allocation of participants, this may have introduced infor-
mation bias, which may have influenced internal validity
[68]. Finally, we currently do not have data on health service
use across the four intervention groups, which would have
allowed us to conduct a cost–benefit analysis of these
interventions. However, we are currently in the process of
collecting these data, which requires accessing provincial
electronic database records and unfortunately incurs signif-
icant delays.

Despite the above limitations, this study also has several
important strengths. First, patients were assessed at multiple
time points by highly qualified personnel in order to ensure
the reliability and validity of the assessments. Second, highly
validated and reliable instruments were used for all
assessments. Third, all study psychologists received stan-
dardized training and supervision, and both psychotherapy
interventions were manualized, ensuring treatment integrity
across patients. Independent assessments of treatment
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integrity were conducted and revealed an excellent integrity.
Fourth, the use of multiple recruitment centers also ensured a
more representative sample and enhances generalizability of
the results. Fifth, we used separate consent forms for all three
intervention conditions and the control condition in order to
reduce negative expectancy bias in patients who were not
randomized to their preferred treatment condition. We also
attempted to control for possible seasonal effects by using
nonsynchronized recruitment periods between the recruit-
ment centers, which also adds to the quality of the study. The
inclusion of several follow-up assessments through 1 year
post index ED visit may also be viewed as a significant
strength of the study. Finally, the use of ‘intention to treat’
analyses increased the external validity of results [68].
4. Conclusion

These results highlight that early intervention with either
seven sessions of CBT, one session of PM or pharmaco-
therapy (generic paroxetine) should be considered for the
treatment of PD patients consulting the ED with a discharge
diagnosis of NCCP. Our study shows that these three
treatments may significantly improve PD severity relative to
supportive usual care. A recent study [69] underlines the
economic burden of PD in ED. These three interventions
could decrease health service utilization and reduce its
economic burden, including ED overcrowding [70]. They
could also decrease the risk of chronicity of panic attacks and
help these patients to improve their overall well-being. The
finding that the vast majority of the outcome measures
assessed were significantly improved posttest and gains were
maintained at 6- and 12-month follow-ups suggests that all
four interventions may be offered in clinical practice
and may similarly improve psychological and functional
outcomes among PD patients with NCCP. Given the range of
techniques used in the interventions, future research
should investigate the ‘active’ therapeutic ingredients for
PD patients with NCCP presenting to the ED. Future
research could also consider testing the efficacy of
pharmacological or psychological treatments according to
the different subtypes of PD patients in order to personalize
treatment plans and optimize outcomes [71,72]. Meanwhile,
efforts should be made to continue to improve recognition
rates of PD in the ED, as early intervention appears
efficacious in improving several important clinical and
functional outcomes.
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