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Abstract

Vasovagal syncope and unexplained syncope are the most commonly observed types of syncope in
outpatient and hospital settings. Medical interventions usually target at the physiological mecha-
nisms responsible for loss of consciousness in an attempt to limit the frequency of recurrences.
However, this type of intervention does not take into account the psychological and functional
impact of syncope, nor the importance of psychological variables in triggering and maintaining
syncope. In the present pilot study, four participants presenting significant psychological distress
and recurrent syncope were treated using a multimodal intervention targeting at both the medical
and psychological aspects of the problem. Results showed a significant reduction in the frequency
of syncope/presyncope, in the level of emotional distress experienced, as well as improved func-
tional status in three of the four participants. Several recommendations are made to medical prac-
titioners and psychologists, in view of identifying patients likely to benefit from this type of inter-
vention or components thereof.
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1. Introduction

Syncope refers to a transient loss of consciousness and postural tone [1]. It can be preceded by presyncope cha-
racterized by prodromes such as dizziness, sweating/hot flashes, weakness or nausea [1]. Life-time prevalence of
syncope is established at 35% in individuals over 65, with recurrences occurring in nearly 35% of patients [2]
[3]. In the United States, it accounts for 1% to 6% of hospital admissions, and 3% of visits to the emergency de-
partment [3].

Syncope can be of cardiac, neurological, metabolic or respiratory origin, or can result from use of certain me-
dications [4]. Vasovagal syncope (VVS) is the most common type of diagnosed syncope (approximately 35% of
cases) and is due to a dysregulation of the autonomic nervous system [4]|. However, the sporadic nature of syn-
copal episodes often makes it difficult to establish a diagnosis using standard tests. As a result, an afflicted indi-
vidual may wait several years before receiving a diagnosis. In the interim, syncope is likely to be classified as
unexplained (US) [4]-[6]. In about 25% to 30% of cases of US, a diagnosis of VVS will eventually be estab-
lished [5] [6].

1.1. Consequences of Vasovagal Syncope and Unexplained Syncope

While VVS and US are not generally life-threatening, they place a high economic burden on the healthcare sys-
tem [7] [8]. They also have considerable impact on the personal, social and professional lives of afflicted indi-
viduals. In fact, patients report that loss of consciousness interferes with their daily activities such as driving,
keeping a job and enjoying an active life [9]. In a study conducted by St-Jean and colleagues [10], 44% of pa-
tients with recurrent VVS or US had sustained an injury during a fainting episode, involving bruising (32%), la-
cerations (9%), fractures (8%) and serious internal injuries (10%).

Moreover, St-Jean and colleagues [10] reported a marked decrease in general quality of life in this population,
particularly in the leisure, affective and cognitive performance domains. Given these functional difficulties, it is
not surprising that a substantial number of patients reported experiencing significant psychological distress [11].
Moreover, the severity of psychological distress reported by these patients predicted further syncope recurrence
and, consequently, seems to contribute to the maintenance of these difficulties [11]-[14].

1.2. Triggers of Vasovagal Syncope and Unexplained Syncope

Certain situations are recognised by health specialists as conducive to fainting episodes, because they stimulate
sympathetic and/or parasympathetic nervous system activity responsible for syncope. These situations include
the sight of blood, medical and dental procedures, exposure to heat, prolonged periods in static positions, and
excessive alcohol intake [15] [16]. The same physiological systems are also activated in emotional or social sit-
uations requiring acute mobilisation of the individual [17]. Patients frequently associate particular emotions (e.g.,
fear, anger, sadness) or situations with the onset of their symptoms. These situations include an anticipated physical
threat (e.g., pain, needles, blood), psychological threat (e.g., fear of humiliation, loss of status) or concern about
the possible consequences of fainting episodes (e.g., injury, fear of death or fear of losing control) [15]-[17].

1.3. Factors Triggering Vasovagal Syncope and Unexplained Syncope Recurrence

Although intense emotions and specific situations can trigger syncope, patients can sometimes confuse certain
harmless physiological sensations (e.g., increased heart rate and breathing rate, trembling) with signs of im-
pending syncope [18] [19]. In an effort to prevent further fainting episodes, some patients become hypervigilant
with respect to their physical sensations, attempting to recognize symptoms that may signal an impending syn-
cope [20] [21]. Patients may also anxiously anticipate the occurrence of another syncope for days, and avoid
situations potentially associated with syncope-related sensations (e.g., physical exercise, particular places, social
situations). These behaviours can have a number of negative consequences on patients’ lives, such as increased
anxiety or psychological distress, as well as impaired functioning in a variety of domains.

Moreover, apprehension, hypervigilance and fear of relapse can increase patients’ level of physiological
arousal and lead to real symptoms of syncope, thereby validating their need to remain hypervigilant and fearful
of certain interceptive stimuli or situations. These reactions contribute to creating a vicious cycle involving psy-
chological factors, functioning and physiological sensations/symptoms [ 18] [19]. In short, evidence suggests that
patients’ beliefs, emotions and behaviours in relation to their syncope constitute important variables in the de-
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velopment and maintenance of the difficulties observed in this population.

1.4. Treatment for Vasovagal Syncope and Unexplained Syncope

Several studies have examined the efficacy of both conventional and complementary treatments in reducing the
recurrence of syncope in patients presenting with VVS [22]. For US, no clinical studies have been undertaken,
and as such, there is no currently recognised treatment for this population [23]. Conventional treatments for
VVS include medication, education and, in severe cases, a pacemaker for patients with significant bradycardia
[22]. Complementary treatments include orthostatic training, applied tension and psychologically oriented in-
terventions (e.g., cognitive-behavioural strategies) [22]. To date, education and applied tension have proven ef-
fective in reducing syncope occurrence [23].

Education is a simple and safe strategy that can benefit patients with VVS [24]. It is recommended as an ini-
tial intervention by the European Task Force on Syncope [22]. The aim of this strategy is to inform patients of
the benign nature of the disorder, and to demystify the underlying physiological mechanisms responsible for
their fainting [24]. As education was usually included as a control condition in studies examining other interven-
tions, to our knowledge, only one study to date has specifically and directly examined the therapeutic impact of
education on the frequency of syncope occurrence [25].

However, the education protocol also involved instruction in various manoeuvers, such as applied tension,
manoeuvres to be performed in cases of presyncope. Thus, the differential impact of information versus the ma-
noeuvres is difficult to distinquish. Moreover, a study conducted by D’ Antono and her colleagues [11] suggests
that education provided following a diagnosis of VVS does not appear to reduce psychological distress in pa-
tients with this condition. This may reflect of lack of consideration, during education sessions, for psychological
factors that can trigger or maintain VVS and US recurrence or associated difficulties. Even when discussed, pa-
tients do not necessarily receive additional tools in coping with these psychological difficulties.

Applied tension is another strategy that can be helpful to patients presenting a prodromal phase prior to loss of
consciousness [22]. This intervention consists of simultaneous contractions of the leg and arm muscles, that the
patient is required to begin as soon as the first symptoms of pre-syncope appear. While breathing normally, the
patient contracts his muscles for 10 seconds, then releases them for 5 seconds, and begins again until the symp-
toms disappear. Applied muscle tension increases blood pressure, presumably reducing the effects of the auto-
nomic reflex that precedes fainting [26] [27]. The optimal use of this strategy entails first identifying the onset of
a prodromal phase before loss of consciousness. However, one third of patients had seen for syncope in a hos-
pital department or outpatient clinic report experiencing no prodromal symptoms prior to fainting. The extent to
which they can benefit from this procedure may therefore be more limited [28].

Finally, the consequences of fainting (e.g., psychological distress, impaired functioning, reduced quality of
life) and the presence of psychological factors that trigger or maintain syncope recurrence (e.g., emotions,
hypervigilance, beliefs, avoidance) have led a few investigators over the past decade to examine the efficacy of
cognitive-behavioural strategies (e.g., relaxation, cognitive restructuring and gradual exposure for patients with
VVS) in reducing syncope recurrence [29]-[31]. These were for the most part small observational case studies,
with short follow-up periods (generally less than 6 months), that unfortunately provided limited details regarding
the population examination, and the interventions proposed to patients [23].

1.5. Towards a Multimodal Treatment for Patients with Vasovagal Syncope and
Unexplained Syncope

For patients with VVS who experience little psychological distress and present identifiable precipitating factors
or a prodromal phase before loss of consciousness, unimodal interventions (e.g., education, applied tension) may
be sufficient for satisfactory management of syncope [22] [23]. However, patients with VVS and US presenting
impaired functioning or significant psychological distress are likely to benefit from multimodal intervention if
their needs are to be met adequately.

In fact, VVS patients without prodromes before fainting episodes have rarely been the subject of studies on
the behavioural or psychological treatment of syncope. Patients with US, for their part, do not currently benefit
from any recognised and effective treatment [23]. Nonetheless, patients with VVS and US present certain simi-
larities in terms of how they cope at a cognitive, emotional and behavioural level, and may therefore benefit
from the same treatment strategies. This is all the more true that a notable percentage of individuals with US are
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ultimately diagnosed with VVS.

Moreover, many patients with VVS or US report experiencing significant psychological distress or impaired
functioning that are not suitably addressed by education or applied tension [9] [11] [32]. A multimodal interven-
tion for these populations should ideally contribute to improved management of syncope by focusing on the
psychological consequences, triggers and maintenance of syncope recurrence [23].

2. Method
2.1. Objective of the Study

The purpose of the present exploratory Phase 1 study is to address certain methodological lacunae in previous
studies, and to evaluate a structured multimodal strategy aimed at helping patients better manage their VVS or
US and the psychological distress associated with it. To our knowledge, this is the first study examining a treat-
ment for both VVS with or without a prodromal phase, and for US. The following hypotheses are presented: 1)
the participants’ symptoms and the number of syncope/presyncope will show clinically and statistically signifi-
cant reductions following treatment; 2) participants will report a statistically significant reduction of their anxie-
ty and symptoms of depression following the therapeutic sessions; 3) participants will see their quality of life
and their psychosocial functions improve following the intervention; 4) the improvements will be maintained at
a 6-month follow-up, demonstrating stability over time.

2.2, Participants

Four participants with a VVS or US diagnosis participated in this study. To be eligible, participants had to be
between 18 and 65 years of age and present recurrent VVS or US, involving at least two syncopal episodes, with
or without a prodromal phase, occurring over the past two years. The VVS diagnosis was confirmed on the basis
of medical expertise and/or via medical tests. Syncope was labelled “unexplained” when medical tests failed to
confirm another diagnosis. Finally, during the initial telephone contact, participants had to report that their syn-
cope adversely affected their psychological functioning and their daily lives. Participants were excluded from
the study either after this initial contact or in the course of the intervention for the following reasons: 1) if their
fainting episodes were diagnosed as originating from a) cardiac dysfunction; b) hypersensitivity of the carotid
sinus; c¢) the presence of an auriculoventricular block, or d) epilepsy; 2) if they suffered from a serious physical
or psychological disorder (e.g., deafness, chronic pain, cancer, schizophrenia); 3) if they could not understand or
complete the questionnaire and, finally; 4) if no significant distress was observed at the beginning of the treatment

Twenty-two patients were referred for the study (see Figure 1 for flow chart). Five patients refused to partic-
ipate, and four were excluded after the initial contact. Out of the 13 patients who partook in the initial telephone
contact, four were retained and became participants in the present study (see Table 1 for baseline characteristics
of patients enrolled in the study).

Two types of recruitment procedures were used to enroll participants in the study. First, cardiologists at the
Montreal Heart Institute and the Hopital du Sacré-Coeur de Montréal referred patients with a VVS or US diag-
nosis to the research team. A research assistant then contacted potential participants by phone so as to explain
the specifics of the tudy in greater detail. The second approach consisted of mailing a letter describing the study
to patients that had been diagnosed with either a VVS or US during the year prior to the study. The names of
these patients were obtained by consulting the medical records of potential participants. These individuals were
invited to contact the research assistant to obtain more information about the project.

3. Measures

The sociodemographic/medical questionnaire and the self-administered questionnaires were completed by par-
ticipants two weeks before and after treatment, as well as at the 6-month follow up. Each participant was asked
to take notes in a self-monitoring booklet in order to record data daily for the entire duration of treatment, and
during the two weeks prior to the post-treatment evaluation, and the 6-month follow-up.

3.1. Self-Monitoring Booklet

Daily self-observations were made using a scale ranging from 0 to 100. These observations were used to establish
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Patients referred bycardiologists
or self-referred from mail-outs

Excluded after the initial contact

V=4

Cognitive impairments (n = 1)

Language barriers (n = 1)
No distress (n =2)

N=22
Redusals after the initial contact
N=5)
No distress (n=1)
Lack of time (n = 3)
No transportation (n = 1)
Conserted to participate

N =13 (59%)

Participated in follow-up

evaluations
N=4)

Excluded posthoc within first
few weeks of treatment
=06)

Dysautonomia (n = 1)
Epilepsy (n=1)

No distress (n = 4)

Withdrawals
WN=3)

Lack of time and interest (n = 1)
Death in the family (n = 1)
Hospitalization (n = 1)

Figure 1. Flow of patients in the study.

Table 1. Case series of four patients with VVS or US referred for cognitive behavioural intervention.

P Age Sex

I 19

2 28
3 58
4 50

) - . Syncope/past

Medical diagnosis 2 years
VVS More than 100
VVS More than 100
VVS 2-3

US diagnosed VVS 5

few weeks later

Prodrome before
fainting

Half the time

Half the time

Yes

Baseline impairment

in regards to syncope
Distress (anxiety/depression)
Unhelpful beliefs Avoidance
behaviours Somatic attention
Impaired functioning at school
Distress (anxiety/depression)
Unbhelpful beliefs Avoidance
behaviours Somatic attention
Impaired functioning at home
Distress (anxiety/depression)
Unhelpful beliefs Avoidance
behaviours Somatic attention
Impaired functioning at work
Distress (anxiety) Unhelpful beliefs
Somatic attention Absent from work
for over two months in the past year

Other medical
conditions or treatments

Asthma

Pacemaker

Medication
Protriptyline
Pacemaker

Pacemaker

Note. P = Participant; F = Female; M = Male; VVS = Vasovagal Syncope; US = Unexplained Syncope.

588
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a baseline level before treatment (two weeks duration), as well as to make daily assessments during the multi-
modal intervention. The observations concerned: 1) the frequency of syncope and presyncope occurrence; 2) the
degree of worry concerning the consequences of their syncope and presyncope; 3) the degree of hypervigilance
in regard to physical sensations.

3.2. Symptom and Other Measures

Sociodemographic and medical questionnaire. This questionnaire records information about the participant’s
age, sex, marital status, level of education, personal and family income, frequency of syncope and presyncope
during the last few months/years, and personal and family medical history.

Anxiety Sensibility Index (ASI) [33]. This self-administered 16-item questionnaire evaluates fear related to
the physical symptoms of anxiety, and the beliefs concerning the social and physical consequences of the symp-
toms. The questionnaire has good internal consistency (0.87) and temporal stability over a three-week period (0.91).

Beck Anxiety Inventory (BAI) [34]. This inventory consists of 21 items and measures cognitive, affective,
and physical symptoms that have been present in the previous week. Internal consistency varies from 0.84 to
0.93, and temporal stability over 4 weeks attains 0.63 in a cohort of students [35].

Beck Depression Inventory-I1 (BDI-II) [36]. This 21-item questionnaire measures the presence and intensi-
ty of depressive symptoms in the previous week. Temporal stability at 4 months is 0.62, and internal consistency
varies from 0.90 to 0.92 [37].

Current functioning evaluation questionnaire (CFE) [38]. This unpublished questionnaire measures the
intensity of the difficulties encountered by the participant over the past two weeks in seven areas of his or her
life: professional activities, education, marital relations, family relations, social life, leisure and daily activities.
Although this questionnaire has not been validated, it is easy to complete and provides a global evaluation of
psychological functioning

SF-12 health-related quality of life questionnaire (SF-12) [39]. This 12-item questionnaire is composed of
two subscales and measures quality of life in relation to physical and mental health. It has an established
test-retest reliability (0.85) [36], structural validity [40], and internal consistency [41].

3.3. Treatment

The first component of the intervention consisted of psychoeducation, and sought to help participants understand
the biological mechanisms triggering syncope, to identify possible precipitating factors, and to make life style
changes designed to prevent relapse. At this stage, participants were also informed that beliefs, emotions and
behaviours constitute important variables in the development and maintenance of their difficulties. The second
component of the intervention addressed different ways of modifying cognitive and behavioural factors that are
likely involved in either aggravating or maintaining the participants’ difficulties. They were taught several tech-
niques that they were encouraged to practice at home to better manage their emotional and physical symptoms.
These included breathing retraining, progressive muscle and passive relaxation techniques, and problem solving,
with the aim of reducing daily stress levels and negative emotions experienced by participants. Similarly, the use
of strategies like cognitive restructuring, and in vivo exposure was intended to modify dysfunctional beliefs, as
well as reduce avoidance and escape behaviours that are frequently adopted by participants in response to faint-
ing episodes. Finally, although the applied tension technique was initially designed to be used by patients with
VVS preceded by prodromes, this technique was taught to all participants. This was done given that participants
without prodromes may actually present subtle symptoms that would become identifiable after a session of psy-
choeducation, and because participants with US may eventually receive a diagnosis of VVS (as was the case here).
An independent psychologist specialised in cognitive-behavioural therapy and trained in the treatment of
syncope, administered the treatment. She was not involved in study design or analysis of results. She followed
the instructions that were presented in a treatment manual. The latter provided a summary for the content of each
session and described the components and intervention strategies of the multimodal treatment. Moreover, par-
ticipants were given a Participant’s Manual containing the detailed information presented in the sessions.

3.4. Procedures

This study used a single-case protocol based on ending the intervention after a certain period (AB). The protocol
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comprises a baseline period and ends once the intervention has been completed. This type of protocol is often
used in cases where the effect of the intervention is not reversible, such as the acquisition of a new ability. Par-
ticipants were evaluated at three points in time: before the start of the intervention (TO: pre-test), at the end of
the intervention (T1) and at 6-month follow-up (T2).

At their first visit to the Montreal Heart Institute or the Hopital du Sacré-Coeur de Montréal, participants read
and signed a consent form, and authorised the audio recording of the sessions. They were asked to complete a
sociodemographic/medical questionnaire and several self-report questionnaires (T0). They were also given a
self-monitoring booklet to fill out daily, for a period starting two weeks prior to treatment and ending two weeks
after the end of treatment, in order to obtain a continuous evaluation of syncope symptoms, presyncope, anxiety,
and depression.

The minimal baseline period was 14 days. The first meeting with the therapist took place when symptom sta-
bility or worsening was observed in a participant (based on the self-monitoring booklet) in the preceding 14
day-period. These participants then began a standardized 7-week therapy program with the therapist in person.
For two weeks after the last session (T1) and at the 6-month follow-up (T2), participants once again filled out
their self-monitoring booklets daily. With the exception of the medical questionnaire which was completed via a
short interview by telephone, the subsequent interview, i.e. the 6-month follow-up, was completed by mail (T2).
The therapy sessions were taped in order to evaluate treatment integrity. Random audits of 25% of each partici-
pant’s sessions ensured that the intervention themes were covered during the sessions. Treatment integrity was
rated at 99%. Authorisation from both institutions’ Ethics Committees was obtained.

4. Results

With respect to the self-monitoring booklets, only measures relating to worries and hypervigilance were retained
as dependent variables (DV), to establish baseline levels for patients and observe their progression during the
course of the intervention (IV). These variables have previously been associated with the development and
maintenance of syncope, as well as with impaired functioning. With the exception of results for the repeated
measures analysis of variance, the results are presented on an individual basis.

4.1. Daily Self-Observations

Figures 2-5 present the fluctuations in the levels of hypervigilance to physical sensations reported by partici-
pants throughout the study. The raw data was smoothed by calculating a mean of the seven daily measures for a
given week. Visual analysis revealed a positive baseline trend for three participants (P2, P3 and P4), which re-
flects a moderate increase in hypervigilance to physical sensations during the two weeks prior to the beginning
of the intervention. For P1, although hypervigilance to physical sensations seemed to decrease prior to treatment,
a separate measure of the intensity of worry about the consequences of future syncope showed an ascending
trend, making this patient eligible for the study. The data regarding worry is similar to that related to hypervi-
gilance. We did not consider it essential to include these charts, given their similarity.

Hypervigilance to physical sensations

80
70 Participant 1 |
g 60 \
S 50 \\
& 40 e
% 20 \‘—-—_—, / \\
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- 20 \-\n_
10 -
0 — 1
0 2 3 4 5 6 7 8 2-week 6-month
I Baseline I I Treatment weeks I I Follow-up I

Figure 2. Fluctuations in the level of hypervigilance to physical sensations reported by P1.
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Hypervigilance to physical sensations
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Figure 3. Fluctuations in the level of hypervigilance to physical sensations reported by P2.
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Figure 4. Fluctuations in the level of hypervigilance to physical sensations reported by P3.

Hypervigilance to physical sensations
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Figure 5. Fluctuations in the level of hypervigilance to physical sensations reported by P4.

Visual observation indicated a significant reduction in the duration of hypervigilance to physical sensations in
all participants, with the exception of P3, who showed an increase by the 6-month follow-up despite modest re-
ductions initially observed during the post-test. For P1, the mean duration of time spent being hypervigilant was
47% at pre-test and fell to 7% at post-test, and to 9% at 6-month follow-up. For P2, the mean duration of hyper-
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vigilance was recorded at 54% at pre-test, 19% at post-test, and 13% at 6-month follow-up. As for P3, the mean
duration of hypervigilance was 10% at pre-test, 6% at post-test and 34% at the 6-month follow-up. Finally, P4
presented a mean duration of 13% at pre-test, and of 0% at both post-test and 6-month follow-up. The general
trend showed clinical improvement in the duration of time spent being hypervigilant to physical sensations.

4.2. Number of Syncope and Presyncope

The self-monitoring booklets indicate, that for 3 out of the 4 participants (P1, P2 and P4), there was a notable
reduction in the number of syncope and pre-syncope experienced post-treatment and at 6 month follow-up. No
significant change was observed for P3 (see Table 2).

4.3. Self-Report Questionnaires

Clinical change index (CCI). The scores obtained at post-test and at 6-month follow-up for all five self-report
questionnaires (ASI, BAI, BDI, CFE, SF-12) were used to create a C index [41] (see Table 3). A cut-off point

Table 2. Number of syncope and presyncope at pretest, post-test and 6-month follow-up (N = 4).

Pretest Post-test 6-month
Syncope Pre-syncope Syncope Pre-syncope Syncope Pre-syncope
P1 6 24 0 3 1 4
P2 5 30 2 4 0 15
P3 1 1 1 1 1
P4 0 6 0 0 0

Note. P1 = Participant 1; P2 = Participant 2; P3 = Participant 3; P4 = Participant 4.

Table 3. Cutoff point C for each questionnaire, reliable change index and results obtained for each of the five secondary

measures.
Cutoff point C Reliable change index Pretest Post-test 6-month
Pl ASI 24.24 7.50 25.00 18.00° 12.00"
PSF-12 51.39 5.73 38.14 48.65 54.78%
MSF-12 47.52 7.76 38.04 32.64 40.27
BDI-II 9.83 3.17 13.00 8.00% 5.00%
BAI 14.85 6.40 22.00 19.00 10.00™
P2 ASI 24.24 7.50 33.00 22.00° 21.00%
PSF-12 51.39 5.73 34.86 36.57 39.18
MSF-12 47.52 7.76 40.27 36.60 38.46
BDI-II 9.83 3.17 29.00 30.00 5.00®
BAI 14.85 6.40 31.00 13.00* 13.00*
P3 ASI 24.24 7.50 32.00 27.00 20.00*
PSF-12 51.39 5.73 41.89 45.18 4172
MSF-12 47.52 7.76 36.30 37.49 39.35
BDI-II 9.83 3.17 17.00 13.00 20.00
BAI 14.85 6.40 13.00° 8.00°" 15.00
P4 ASI 24.24 7.50 16.00° 16.00° 21.00°
PSF-12 51.39 5.73 43.63 46.44 54.61"
MSF-12 47.52 7.76 28.50 36.35 47.55%
BDI-II 9.83 3.17 10.00 4.00" 1.00*
BAI 14.85 6.40 18.00 6.00® 12.00°

Note. ASI = Anxiety sensibility index; PSF-12 = SF-12 physical health composite scale; MSF-12 = SF-12 mental health composite scale; BDI-II =
Beck depression inventory II; BAI = Beck anxiety inventory; P1 = Participant 1; P2 = Participant 2; P3 = Participant 3; P4 = Participant 4. *Threshold
for a value to be considered non-clinical was reached. "Threshold for a change score (compared to baseline) to be considered statistically reliable was

reached.
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was used to determine whether a level of improvement was clinically significant in relation to the pre-test score.
The cut-off point for a particular questionnaire was defined on the basis of score distributions obtained by func-
tional and dysfunctional populations on that same questionnaire. Table 3 presents participants’ results for all
measures at pre-test, post-test, and 6-month follow-up. P1, P2 and P4 reached a nonclinical level of functioning
on two measures at post-test, and on three to four measures at the 6-month follow-up. P3 only showed signifi-
cant improvement on the ASI. It should be noted that at pre-test, P3 and P4 showed nonclinical levels on the
BAI and ASI respectively, and as such, no significant improvement could be observed on either of these meas-
ures.

Reliable change index (RCI). This index makes it possible to evaluate, for each questionnaire, whether the
change recorded by the CCI is considered statistically reliable when a comparison is made between the
post-test/follow-up and the pre-test [42] (see Table 3).

The cut-off point used for this study is 1.54, which corresponds to a unilateral 95% confidence interval. Table
3 presents the results obtained for each of the five secondary measures. Statistically significant improvements
were observed at post-test for one to two questionnaires, and for three to four questionnaires at the 6-month fol-
low-up for P1, P2 and P4. With the exception of the ASI at follow-up, no statistically significant improvement
was noted for P3.

Global functioning index. In order to calculate the global functioning index at post-test and at follow-up, a
composite score was obtained based on seven pre-selected criteria: 1) 50% reduction in the number of syncope
and presyncope; 2) at least 50% reduction in self-observation data concerning hypervigilance to physical sensa-
tions; 3) presence of nonclinical level or significant change on the ASI; 4) presence of nonclinical level or sig-
nificant change on the BAI; 5) presence of nonclinical level or significant change on the BDI-II; 6) presence of
nonclinical level or significant changes in the physical aspects of health on the SF-12; 7) presence of nonclinical
level or significant change in the mental aspects of health on the SF-12. The number of items for which a spe-
cific criterion is attained determines the level of global functioning: low (0 - 1 item), moderate (2 - 3 items),
high (4 - 5 items), very high (6 - 7 items). Taking these criteria into account, results indicated a high level of
functioning at post-test for P1, P2 and P4. This improvement was even more marked at 6-month follow-up for
P1 and P4, who achieved a very high level of functioning, and a high level of functioning was sustained for P2.
However, for P3, the level of functioning remained low at the two testing periods, with a composite score of ze-
ro at post-test and a score of one at the 6-month follow-up.

Variance analysis. Repeated measures analyses of variance (ANOVA) were performed to evaluate the scores
obtained at the different testing periods. Despite the small number of participants, the BAI showed a significant
effect. Trends for the treatment effect were also observed for the ASI, SF-12, BDI and CFE. The Eta-squared
coefficients were found to be between 0.32 and 0.62, values indicating large effect sizes according to Cohen
[42]. Table 4 presents the means and standard deviations for participants at pre-test, post-test and 6-month fol-
low-up, as well as values for the analyses of variance.

Table 4 indicates a marked decrease in symptoms of anxiety and depression reported by patients from pre-test
to post-test. This decrease was slightly more pronounced at the 6-month follow-up for the ASI and the BDI.
With regard to global functioning and quality of life, participants showed improvement for both the CFE and the
SF-12 at post-test, and improved further at 6-month follow-up. In summary, the proposed multimodal interven-
tion appears to have produced significant therapeutic gains over time.

Table 4. Means, standard deviations and analyses of variance results obtained for each questionnaire (N = 4).

Pretest Post-test 6-month ANOVA
M SD M SD M SD F 7 P
ASI 66.50 7.85 20.75 4.86 18.50 436 323 052 0.1
SF-12 75.41 2.53 79.98 4.59 88.93 11.57 391 057 0.08
BDI-II 17.25 8.34 13.75 11.44 7.75 8.38 1.76 037 0.25
BAI 21.00 7.62 11.50 5.80 12.50 2.08 504 062 005
CFE 17.75 8.22 10.25 7.50 9.25 8.30 141 032 031

Note. ASI = Anxiety sensibility index; SF-12 = Health-related quality of life questionnaire; BDI-II = Beck depression inventory; BAI = Beck anxiety
inventory; CFE = Current functioning evaluation; P1 = Participant 1; P2 = Participant 2; P3 = Participant 3; P4 = Participant 4. p <0.05.
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5. Discussion

To our knowledge, this is the first study to evaluate the efficacy of an innovative multimodal treatment adapted
to both VVS with or without a prodromal phase, and to US. In regards to our hypothesis, the results show that
three out of the four participants improved the following treatment. First, they showed a significant decrease in
the number of syncope or presyncope that they experienced. Furthermore, their distress levels decreased and
their level of functioning improved both statistically and clinically after the intervention. Participants attained
either high or very high levels of global functioning.

Moreover, this treatment resulted in a significant decrease in hypervigilance to physical sensations and in
worry related to loss of consciousness. The changes observed at post-test were sustained at the 6-month fol-
low-up, except for P3. It must be noted that this participant had lost his job a short time prior to the 6-month as-
sessment, and this event had probably affected the participant’s level of psychological distress and level of func-
tioning. Moreover, several interpersonal difficulties mentioned by the participant during the therapeutic inter-
vention were not addressed directly in therapy and may have contributed to his poorer outcome.

Our findings compare rather favourably to those studies evaluating the efficacy of education and applying
tension for VVS [23]. In fact, our results show a reduction of nearly 65% in the occurrence of syncope in three
of the four study participants, compared to a 35% to 60% reduction in previous studies. The intervention used in
the current study was specifically adapted to individuals presenting significant psychological distress related to
their syncope, and individuals who may typically show greater resistance to conventional treatment. Out of the
22 patients referred to the researchers, 15 patients, that is, 68%, reported significant psychological distress at ini-
tial contact. This percentage is comparable to findings of previous studies in this and other settings [9] [11] [32].
It is important to note that treatment adherence was very high: the four participants were committed to the daily
home exercises, participated during the intervention sessions, and indicated using the strategies on a regular ba-
sis.

To our knowledge, no study reviewed in the literature has measured the clinical impact of the intervention
strategies used to relieve psychological distress and improve global functioning across different domains of
functioning in the patients [23]. These studies have typically focused on evaluating the number of syncope and
presyncope before and after treatment and, in a few cases, evaluated the functioning of participants based on
whether or not they returned to work/school after treatment [23] [29] [30] [43]. Our study is innovative in that it
examines the evolution across time of several difficulties associated with the recurrence of fainting episodes,
namely hypervigilance, worries and avoidance behaviours.

Despite these promising results, the individual case protocol used in this study presents certain limitations.
Since participants are used as their own controls, the protocol is considered pre-experimental [44] [45]. Starting
treatment after a 14-day baseline period makes it possible to draw certain inferences regarding the efficacy of
the intervention on the different variables of interest in this study [44] [45]. However, the chosen protocol has
reduced validity and does not rule out the role of factors related to maturation, simple reassurance, and the natu-
ral fluctuation of symptoms. In addition, the protocol allows little generalisation of results, given the small
number of participants. Moreover, the recruitment process employed limits the conclusions we can draw re-
garding our participants and our results. We had a notable number of refusals (23%), withdrawals, and exclu-
sions from the study. Moreover, no data is available on the number of patients that had been approached by the
cardiologists at the two recruitment sites, or on the initial level of distress noted in the target population at the
time of solicitation. Therefore, the 22 patients initially referred to us, or solicited by consulting medical records,
may not be entirely representative of the intended target population for the present study.

Nonetheless, this study presents certain methodological strengths, which include: continuous and prospective
measures, the use of a manual for participants, the use of a standardised treatment protocol, evaluation of the
treatment, and the use of valid clinical measurements, as well as the inclusion of a 6-month follow-up. It should
be noted that the considerable improvements noted on the global functioning index are based on criteria consi-
dered conservative. Moreover, at post-test, patients evaluated the relevance of the strategies used to reduce their
syncope-related difficulties at 90%. In fact, these patients reported having particularly benefited from psychoe-
ducation, applied tension, and from strategies of cognitive restructuring and gradual exposure.

Given the exploratory nature of the present study, further research should be conducted to support these find-
ings, and to provide confirmation of the efficacy of the multimodal intervention. Depending on recruitment pos-
sibilities, individual case protocols with multiple baseline periods, or semi-experimental and experimental stu-
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dies with larger cohorts will make it possible to evaluate the relative efficacy of the intervention. To be priori-
tised are “no treatment”, “waiting list”, or “active single modality treatment (e.g., applied tension, education
control groups)”. This would facilitate the evaluation of influences from variables that are not specific to the in-
tervention as well as the assessment of the relative contribution of each strategy to the overall efficacy of the in-
tervention. In this regard, it would be of interest to compare intervention strategies based on the specific needs
of patients, in order to provide the shortest and most suitable treatment possible (e.g., target hypervigilance in
patients who are acutely aware of physical sensations, promote exposure for patients whose preferred adaptive
strategy is avoidance). We must point out that these recommendations apply to a setting in which participant re-
cruitment is satisfactory. However, given that the present study encountered several obstacles at the level of re-
cruitment, larger-scale studies will undoubtedly experience similar difficulties.

Nonetheless, the results of the present study are encouraging, and suggest that innovative and appropriate
treatment approaches could provide additional therapeutic options for clinicians. For a number of patients with
little or no psychological distress, conventional treatment using psychoeducation and applied tension may be
sufficient, and has demonstrated good efficacy in various studies on the subject. Several of the participants that
had been solicited for this study and who either withdrew from treatment at the beginning, or who were ex-
cluded during initial telephone contact, may have belonged to this category of patients.

However, certain patients experience more serious difficulties despite the conventional treatments offered in
hospital settings; these patients need complementary treatment. While one participant (P2) did show consistently
reduced hypervigilance following the psychoeducation component of our study, it is impossible to determine
whether this change was a result of the education component, or rather from other aspects of the intervention,
such as self-observation, reassurance from the therapist, or the knowledge that she would receive care tailored to
her needs over several months to come. Moreover, we have previously shown that education regarding syncope
provided by a medical practitioner following head-up tilt testing is not sufficient to significantly reduce the psy-
chological distress reported by many patients with VV'S or US [11].

Distressed patients present certain characteristics which ideally need to be recognised by the treating physi-
cian, such as fear of the possible consequences of syncope, hypervigilance to physical sensations, behavioural
restrictions related to fainting, as well as symptoms of anxiety and depression. For these patients, additional
strategies more commonly associated with cognitive and behavioural therapies may be useful, as suggested here,
in conjunction with medical treatment.

However, patients are not always aware of the psychological and functional impact of syncope episodes in
their daily lives. They may underestimate the cognitive and behavioural changes that occur following the onset
of syncope, and thus remain unaware of the additional effects of these factors. In the current study, despite a
high level of distress observed at the initial interview, a number of potential participants refused to participate in
the research due to unwillingness to commit to a seven session treatment that addresses, most notably, the func-
tional aspects of the problem. These participants judged their distress level insignificant compared to the re-
quired commitment to the program. This highlights the need for medical professionals not only to be attentive to
possible psychological and functional distress in patients with VVS and US, but also the important role they
may need to play in educating their patients about the importance of this distress to their health problem. It
would be ideal to offer (refer to) complementary interventions when additional psychological or functional dif-
ficulties contribute to maintaining the patient’s problem.

In addition, some patients seen in a hospital setting may have additional difficulties (e.g., relationship or fam-
ily problems) that could contribute to the onset of fainting episodes or, in turn, be aggravated by these episodes.
In these cases, referring patients to psychological resources that are better able to address these additional issues
becomes highly pertinent, as an adjunct to medical treatment.

It is worth mentioning that psychologists working in both public and private sectors are also little informed of
the psychological dimension of syncope. Psychologists frequently teach their clients that loss of consciousness
and the presence of anxiety disorders, particularly panic attacks, are incompatible [23]. This information is
clearly erroneous, at least in a subgroup of anxious patients. It is imperative that psychologists recognize that
they may encounter patients for whom VVS or US may contribute to, complicate, maintain, or accompany men-
tal illness or other acute psychological difficulties. In such cases, we encourage mental health professionals to
use one or several of the therapeutic approaches examined in the study to complement their own interventions.

At present, patients experiencing syncope are rarely referred for psychological consultation, even when sig-
nificant psychological distress is present [11]. The present study demonstrates the positive impact of cognitive
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and behavioural interventions in reducing distress and improving the global functioning of participants, in addi-
tion to reducing syncope. It is hoped that further research concerning the efficacy of interventions for VVS and
US patients will lead to the elaboration of improved guidelines for their treatment.
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