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Background: Patients with chronic obstructive pulmonary disease (COPD) are prone to
dyspnea, increased respiratory rate and other anxiety-inducing symptoms. Hypnosis consti-
tutes a complementary procedure capable of improving subjective feelings of anxiety.
Objective: Assessing the efficacy of a 15-minute hypnosis intervention for immediate
improvement of anxiety in severe COPD patients.

Methods: Twenty-one participants, COPD patients (mean FEV1 < 32.3%), were randomly
assigned to two individual sessions in crossover (sham and hypnosis, 24-h washout period,
arms: hypnosis-sham [n=11]/sham-hypnosis [n=10]). We tracked pre- and post-intervention
anxiety (STAI-6 score) as primary endpoint.

Results: Nineteen (90.5%) participants completed the study. Anxiety diminished signifi-
cantly after hypnosis (STAI-6 scores —23.8% [SD = 18.4%] hypnosis vs —3.1% [32.8%]
sham; y°=8, P<0.01, Bayes Factor 5.5). Respiratory rate also decreased after hypnosis.
Improvements in SpO2 and Borg exertion scores were registered after both conditions.
Conclusion: A 15-minute hypnosis session improved participants’ anxiety and lowered
respiratory rate (as opposed to sham). Improvements in anxiety were correlated with an
alleviation in respiratory strain. Results imply that hypnosis can contribute to the improve-
ment of anxiety levels and breathing mechanics in severe COPD patients.

Registration Id: ISRCTN10029862.

Keywords: hypnosis, anxiety, depression, dyspnea, COPD, complementary care

Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a highly prevalent and debili-
tating respiratory condition characterized by chronic airflow limitation, increased
respiratory rate, dyspnea and other persistent respiratory symptoms.'+ Growing
evidence associates dyspnea to a higher risk of experiencing anxiety, depression and
suicidality.>~> In stable COPD, the prevalence of clinical depression ranges between
10% and 42%, and prevalence of anxiety between 10% and 19%.° A definitive
causal link between these conditions can be hard to establish, as symptoms of
depression, anxiety and COPD frequently overlap, and the etiology of the associa-
tion between pathologies is unclear.’ However, treating these comorbidities in
tandem with COPD is of central importance, as evidence has shown that the
alleviation of anxiety symptoms can improve COPD prognosis and increase reha-
bilitation completion rates.””* The American Thoracic Society consensus state-
ments on COPD of 1999° have acknowledged that medical and pharmacological
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treatments, when alone, are of limited efficacy for the
relief of dyspnea and anxiety in people with advanced
COPD.'"!"" Psychological and complementary manage-
ment of COPD has been strongly encouraged, and evi-
dence in its favor has been promising so far.'*"'®
Furthermore, because of the interactions between anxiety,
depression and chronic dyspnea, it has been proposed that
proper assessment and comprehensive management of
COPD could constitute a Human Rights matter, and psy-
chological care together with well-informed choice of
intervention should be a fundamental complement to stan-
dard treatment."' The GOLD initiative for COPD recom-
mends cognitive behavioral therapy and mind-body
interventions (mindfulness-based therapy, yoga, relaxation
and others) for managing anxiety and depression in
patients with COPD."? However, despite its numerous
advantages (ie, immediate effect, easy and fast implemen-
tation, virtually no effort required on behalf of the patient)
the efficacy of hypnosis for COPD complementary anxiety
management has not yet been evaluated.

Growing scientific evidence supports the use of hyp-
nosis for pain and suffering management in severe chronic
diseases.'” For example, hypnosis-based psychodynamic
treatments have been found effective in improving anxiety
and depression scores in amyotrophic lateral sclerosis,
which severely impairs respiratory function.”” The main
benefits of incorporating hypnosis to the management of
respiratory conditions have been generally identified as
relief in the anxiety related to ventilation problems, alle-
viation of discomfort, and improvements in breathing
regulation,'” %2123

Hypnotic typically elicit instant

responses.”*>® For example, it has been observed that

suggestions

hypnotic analgesia (ie, the suppression or mitigation of
pain through hypnotic suggestion) sets in immediately
after the hypnotic procedure.'”>**¢ Hence, in the present
study, we inquired whether COPD-related anxiety would
also respond positively and immediately to the implemen-
tation of hypnosis. We set out to evaluate the transient
effects of a scripted, 15-minute hypnosis session on severe
COPD patients’ anxiety levels, elaborated upon the experi-
ence of COPD symptoms.**

Reliably testing hypnotic effects in a reproducible
manner can be challenging, as hypnotic effects are
known to depend on motivation and expectation. To con-
trol for these potential confounds, we incorporated a sham
session to be administered in crossover, consisting of the
same verbal, motor and social cues as hypnosis, but

lacking hypnotic suggestions and an induction. Our pri-
mary hypothesis was that hypnosis (but not sham) would
cause a decrease in anxiety scores. Together with anxiety,
we tracked respiratory rate, peripheral oxygen saturation,
and Borg’s breathing exertion scores, to evaluate if any
changes produced by the hypnotic intervention would have
correlates relevant to

mechanical and physiological

respiratory quality.

Methods

Design

The following was a randomized, sham-controlled, cross-
over non-drug trial, conducted at the Bligny Hospital
Center (CHB) in Briis-sous-Forges, France (ISRCTN
#10029862), from 01/09/2017 to 20/02/2020 (overall
dates including initial planning, piloting and completion).
The study was conducted in accordance with the ICH
Guidelines for Good Clinical Practice, with applicable
local regulations, and with the ethical principles as laid
down in the Declaration of Helsinki (2008). All proce-
dures were approved by the CHB internal Ethics
Committee, as well as by the National Committee of
People Protection (CPP) of Hotel Dieu Hospital, Ile-de-
France (national registration of the protocol: 07/11/2019,
ethics approval number CPPIDF1-2019-ND75). Reporting
was done in accordance with CONSORT guidelines for
social and psychological interventions (see Consort
Checklist in Supplementary Methods). All participants

where inpatients at the Centre Hospitalier de Bligny. The
trial’s existence was communicated by a hospital represen-
tative to all in-patients who fell within the inclusion
criteria.

Participants underwent two 15-minute individual inter-
ventions in crossover, hypnosis and sham, in randomly
assigned order (arms: hypnosis-sham/sham-hypnosis),
with a 24-h washout period between interventions. The 15-
minute duration was fixed a-priori, as it was identified by
our team as the minimal duration needed to administer
a complete hypnotic induction together with the selected
hypnotic suggestions. While full therapeutic hypnosis ses-
sions can last up to an hour or more,”® we saw this as
impractical and hoped to create a compact, scripted inter-
vention that could be easily integrated into existing com-
plementary care. The size of the washout period was
determined to be sufficient, as no evidence exists to date
indicating that the effects of a single concrete hypnotic
suggestion would linger beyond a few hours.>* Further
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account of power analyses; see Supplementary Table S2

for carryover and period effects analyses details.

Results

Participants

At the time of admission, the study population had a mean
age of 66.2 years (SD = 9.58), Caucasian (100%) with
a mean BMI of 24.2 kg/m2 (SD = 5), and a mean forced
expiratory volume in 1 s (FEV1) of <32.1% predicted, SD
= 13.3. Mean BODE index score was 6.05 (SD = 1.5). No
significant differences were found for these baseline char-
acteristics. Complete patients’ clinical characteristics can
be found in Table 1.

During the study period, 21 patients were randomized
(hypnosis-sham: 11; sham-hypnosis: 10) and 19 finished the
study (90.5%; hypnosis-sham: 11;
Reasons for failing to finish the study included withdrawn

sham-hypnosis: 8).

consent (n=1), and technical difficulties that prevented us
from registering the data (n=1). The CONSORT flowchart
for this study is presented in Figure 1A. Details on how the
interventions where administered can be found in Figure 1B
and C.

Table | Baseline Characteristics of Participants

Baseline Hypnosis — Sham Sham - Hypnosis
Data (n=11) (n=10)
Age, years 64.9 (11.6) 67.8 (6.65)
Men/Women 6/5 713
Cccl 4.27 (1.95) 333 (1)
BMI, kg/m? 25 (6.20) 23.19 (2.99)
FVC, % pred | 69.2 (16.2) 65.3 (23.2)
FEV,, % pred | 33.5 (9.19) 30.3 (18.04)
FEV,/FVC 45.1 (9.53) 37 (931)
BODE Index | 6.2 (1.23) 5.88 (1.81)
6MWT, m 258 (104) 284 (81.91)
mMRC score | 3.09 (0.54) 2.67 (0.9)
PaO, 704 (13) 722 (11.1)
PaCO, 45 (6.06) 47.2 (7.67)
GOLD (1-4/ 4/D (45.5%) 4/D (70%)
A-D) 3/D (45.5%) 4/B (5%)
3/B (9%) 3/D (20%)
3/B (5%)

Note: Data presented as mean (SD).

Abbreviations: CCl, Charlson Comorbidity Index; 6MWD, 6-minute walk dis-
tance; BMI, body mass index; FEVI, forced expiratory volume in Is; FVC, forced
vital capacity; FEVI/FVC, Tiffeneau score; BODE Index, BODE composite score for
gravity assessment; mMRC score, Modified Research Council Questionnaire; PaO,,
oxygen partial arterial pressure; PaCO, carbon dioxide partial arterial pressure;
GOLD, Global Initiative for Obstructive Lung Disease 2006 and 2011 criteria; SD,
standard deviation.

Primary Outcome
A statistical and quantitative summary for differences
between baseline and outcome for all measures can be
found in Table 2. Differences between interventions (hyp-
nosis vs sham) are reported in Table 3.

Anxiety, assessed through STAI-6 scores, decreased
a mean percentage of (standard deviation [SD]) —23.8%
[18.4] after the hypnosis session (X2:28, DF=1, P <
0.0001, BF = 1212), equivalent to an 11.2 [9.2] point
reduction in STAI-6 score (Figure 2A). The sham session,
on the other hand, induced a non-significant STAI-6 score
decrease of —3.1% [32.8] (x*=2, DF=1, P = 0.18, BF =
0.4). The difference in anxiety improvement between hyp-
nosis and sham was itself significant (x°=8, DF=1, P <
0.01, BF = 5.5) (Figure 2B). These results confirmed that
hypnosis was effective for producing an immediate tran-
sient decrease in anxiety levels.

Secondary Outcomes

Decreases in Borg score portrayed a relief in respiratory
strain, while decreases in STAI-6 scores reflected a relief
of anxiety. To evaluate the link between these two sub-
jective measures, we regressed ASTAI-6 against ABorg
(Figure 2C) and observed that both indexes were posi-
tively correlated, independently of intervention type
(Model: ASTAI-6 ~ ABorg x Intervention Type + €.
Main effects: ABorg, x2=5, DF=1, P<0.05; Intervention
Type, x’=5, DF=1, P<0.05; ABorg
x Intervention Type, x’=1, DF=1, P=0.32). This correlation

interaction

suggested that anxiety improvement was positively asso-
ciated with relief in respiratory strain.

Oxygen saturation and respiratory rate were affected
differently by hypnosis and sham. In order to better under-
stand the impact of hypnosis over oxygen saturation levels
and respiratory rate, we regressed ARR against ASpO2
across conditions (Figure 2D). We found that increases in
oxygen saturation were significantly correlated with
increases in respiratory rate for sham, but not for hypnosis
(Model: ARR ~ ASpO2 x Intervention Type + €. Main
effects: Intervention Type, X2:31> DF=1, P<0.0001;
ASpO2, ¥*=25, DF=1, P<0.0001; interaction ASpO2
X Intervention Type, x*=22, DF=1, P<0.01). The fact that
SpO2 levels would increase without an acceleration of RR
for the hypnosis condition suggests that hypnosis could have
contributed to an optimization of breathing mechanics.

Respiratory rate (cycle/min) decreased —9% [13.6]
after hypnosis, which translated to a 2 [2.87] point
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Figure 1 CONSORT chart and study design. (A) CONSORT flowchart. After screening and preselecting all CHB admitted patients, 21 patients were recruited and
randomly assigned to one of four pairs of investigators, in charge of administering the sessions and collecting the data. Investigators were all psychologists, pneumonologysts
and/or palliative care health practitioners, trained in hypnosis. Session order was counterbalanced across pairs of investigators. Of 2| patients, 2 failed to complete the trial
(I for consent withdrawal, | for technical issues). (B) Outline. Detailed outline showing the observation time and collected measures. (C) Outline of Hypnosis and Sham-
controlled interventions. Interventions were scripted, of equal duration, and controlled for environment and body posture. Sessions were introduced as “Attention
exercises” during the motivation phase. Hypnosis was then identified as “Hypnosis”, and Sham was identified as “Active listening exercise”. Both interventions were

controlled for differences in expectation and motivation.

decrease in rate (x’=9, DF=1, P<0.01, BF=8). The sham
intervention produced a non-significant +9.63% [30.6]
increase (y°=0.3, DF=1, P=0.56, BF=0.2). Effects of the
hypnosis and sham sessions were significantly different
(*=7, DF=1, P<0.01, BF=3.5) (Figure S1A).

SpO2 (%) increased +2.74% [2.68] from baseline after
hypnosis (y°=13, DF=1, P<0.001, BF = 29), and +1.95%
[3.19] after sham (y>=4, DF=1, P<0.05, BF=1.3). For
ASpO2, interventions were not significantly different
(P=0.36, BF=0.25) (Figure S1B).

Borg respiratory exertion scores also improved after both
hypnosis and sham interventions, decreasing 1.5 points [1.7]
after Hypnosis (x’=16, DF=1, P<0.0001, BF=60) and 1.2
[1.4] after sham (x2:13, DF=1, P<0.001, BF=24). For Borg
scores as well, difference between sessions was not signifi-
cant (3°=0.7, DF=1, P<0.4, BF=0.3) (Figure S1C)

In all, results indicated that, in patients with severe

COPD and dyspnea, the use of hypnosis led to

a significant immediate reduction of anxiety, as repre-
sented by a decrease in STAI-6 scores. We also observed
that this transient change in anxiety was accompanied by
significant slowing of respiratory rate, increases in oxygen
saturation and a decrease in Borg scores.

Impact of Dropped Participants

It was not possible to contrast our dataset against
a complete version of the dataset including the two
dropped participants, because data from the dropped parti-
cipants were not available for analysis. In one case (n=1),
because a technical error prevented us from registering the
data. In the other (n=1), because the participant withdrew
their consent, rendering us unable to analyze their results.

Discussion
Dyspnea is a polymorphic multidimensional and under-
mining experience for which all health professionals
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Table 3 Differences Between Hypnosis and Sham Effects Over Anxiety, Respiratory Rate, Oxygen Saturation and Borg Score

Hypnosis | Sham ¢ Degrees of P value | Bayes Factor
Freedom (from BIC)

Model: ~ Intervention Type + (levels: | ASTAI-6 (% of | —23.8 =3.11 8 | <0.01 55
Hypnosis, Sham) change) (18.4) (32.8)

ARR (% of -9 (13.6) | +9.63 7 | <0.01 35

change) (30.6)

ASpO,, (% of +2.74 +1.95 0.86 | | 0.36 0.3

change) (2.68) 3.19)

ABorg (score -1.5(1.7) | —-1.2 0.7 | 0.4 0.3

change) (1.4)

Notes: Data presented as mean (SD). Percentage of change from baseline in STAI-6, respiratory rate (RR), oxygen saturation (SpO,) and Borg scores, after Hypnosis and
Sham interventions. Analysis of Deviance (Type Il Wald y? test) showed that Hypnosis effects were significantly different from Sham effects for ASTAI-6 and ARR, but not for
ASpO2 and ABorg. ASTAI-6/ARR/ASpO,/ABorg= percentual mean difference from baseline after intervention (except for Borg, where difference is expressed in points);
Intervention Type = predictor with factor levels: “Hypnosis”, “Sham”; € = random effects (participant); BIC = Bayesian Information Criterion; BF = Bayesian Information
Criterion Approximation to the Bayes Factor.

share a common responsibility, ie, the alleviation of symp-  scripted hypnotic intervention on four fundamental phy-
toms through a comprehensive management of the siological and psychological indexes associated with
disease.*'*? Our study evaluated the efficacy of a rapid, COPD: respiratory rate (RR), arterial oxygen saturation
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Figure 2 Summary of main hypnosis and sham effects. (A) STAI-6 before and after intervention. (A). STAI-6 scores. Changes in anxiety after sham and hypnosis sessions.
Anxiety decreased significantly after hypnosis (P<0.0001, BF=1212), but not after sham (P=0.18, BF=0.4). (B) ASTAI-6 across sessions. Outcome of the hypnosis session
(mean % of change = —23.8%, SD=18.4) was significantly different from sham (mean % of change = —3.11%, SD=32.8) (P<0.01, BF=5.5). (C). ASTAI-6 regressed against ABorg
across conditions. Indexes were positively correlated, independently of intervention type, implying that improvements in anxiety were positively associated with relief in
respiratory strain (main effect ABorg, x*=5, DF=1, P<0.05; main effect Intervention Type, x*=5, DF=1, P<0.05; interaction ABorg x Intervention Type, x*=1, DF=1, P=0.32).
(D) ARR regressed against ASpO2 across conditions. SpO2 levels increased after both hypnosis and sham interventions, but were associated with increases in RR only after
sham (main effects Intervention Type, x*=31, DF=1, P<0.0001; main effect ASpO2, *=25, DF=1, P<0.0001; interaction ASpO2 X Intervention Type, x*=22, DF=1, P<0.01).
(Significance thresholds: **P < 0.01; **P < 0.0001).
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(Sp02), Borg scores (visual analog scale) and anxiety (as
assessed by the STAI-6 questionnaire). All of these vari-
ables are neutrally connected to respiratory discomfort in
variable proportions,** which rendered the tracking of
their evolution an appropriate measure of treatment
efficacy.

Effectively reducing anxiety in COPD constitutes
a major goal of COPD-related dyspnea management, and
in this respect, the present study showed particularly pro-
mising results. When monitoring anxiety and depression
evolution before and after a comprehensive pulmonary
rehabilitation program (PRP), Tselebis et al*’ obtained
a significant mean reduction of —10% in STAI scores. In
the present study, participants’ STAI-6 score exhibited
a significant mean reduction of over twice that amount
after hypnosis, ie, —23.6%. Certainly, the conditions of
experimentation between both studies were different
(before and after a PRP vs one single treatment interven-
tion), and no assessment of the minimally important clin-
ical difference for the STAI has been conclusively
established to date. Nonetheless, an anxiety reduction of
this magnitude likely constitutes an argument in favor of
the use of hypnosis as a successful device for the immedi-
ate modulation of COPD-related anxiety.

The efficacy of hypnosis for reducing an abnormally
high respiratory rate had been previously demonstrated for
a cohort of asthmatic patients.** Additionally, Eren et al*’
had compared midazolam use vs hypnosis for sedation in
transesophageal echocardiography and found that oxyge-
nation (as determined by SpO2) was more efficiently sta-
bilized in the hypnosis group than in the midazolam group.
Our findings confirmed that both of these hypnotic benefits
could be extended to severe COPD patients: after a brief
hypnotic intervention, participants experienced
a diminishment in RR accompanied by an increase in
SpO2. We posit that such a pattern, absent in the sham
condition, could be interpreted as an optimization of
respiratory quality. Notably, both of the aforementioned
studies also registered a significant alleviation of anxiety
(as determined by STAI scores). Put together, these find-
ings would suggest that these three indicators are suscep-
tible to change jointly during psychological intervention.
Furthermore, Borg scores also decreased by a clinically
significant amount, which was identified as 0.9 points in
the literature.’”->®

In a dyspnea alleviation study, Donnell et al*® evalu-
ated whether the response to a sham aerosol was driven

behaviorally or physiologically, and found that a reduction

in dyspnea in response to sham placebo was unlikely. Our
results seem to further uphold this idea. In our study, Borg
scores and SpO2 levels improved after both hypnosis and
sham interventions, confirming that the sham condition
was effective in eliciting at least part of the effects pro-
duced by hypnosis. However, significant improvements in
all four indexes, in a manner consistent with dyspnea and
anxiety relief, were only found in the hypnosis condition.

In a recent study, Esser et al*’ compared neural
responses to the perception and anticipation of dyspnea
between patients with COPD and healthy controls. They
found that COPD patients showed enhanced activation in
emotion-related brain regions vs controls (supplementary-
motor area, sensorimotor cortices, thalamus, anterior cin-
gulate cortex, dorsomedial prefrontal cortex, and insula).
These differential activations, however, were present only
during the anticipation phase, and not during the percep-
tion phase. Their findings led them to propose that such
a biphasic activation pattern could justify the utilization of
tailored psychological interventions for the treatment of
dyspnea. We conclude that our protocol is one such inter-
vention and that our findings strengthen the argument in
favor of incorporating psychological tools and strategies
into COPD management.

Strengths and Limitations of This
Study

This study followed the current consensus regarding hyp-
nosis security guidelines. It avoided the implementation of
controversial techniques (eg, age-regression), and did not
include patients suffering from any form of psychotic
pathology.***°

Overall, hypnosis had a positive immediate impact on
this sample of COPD patients, without entailing any
adverse effects (none were reported). Our results were in
line with previous studies, which show that the risks
associated with hypnosis are virtually non-existent.*® Peer-
reviewed research on hypnosis safety suggests that the
ratio of “negative” sensations following a hypnosis session
is negligibly low. Most importantly, these rare negative
sensations appear to be decorrelated from patient’s hypno-

tic susceptibility, suggesting independence of hypnosis**>°

and a misattribution of cause.’'~*

Perhaps the most important limitation of this study was
the impossibility of using a blind design. Not referring to
hypnotic procedures explicitly as « hypnosis » has been

shown to greatly limit their effectiveness, implying that
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some of the motivational and expectational elements asso-
ciated with the process of hypnosis are fundamental for it
to achieve its full range of effects.”® Thus, attempts at
blinding the patient from the hypnotic procedure by not
calling it hypnosis would have meant portraying
a procedure all too different from the actual intervention
we intended to evaluate. The distinctive feature of hypno-
sis is the administration of hypnotic suggestions: instruc-
tions preceded by a hypnotic induction, that target the
patients’ mental imagery and bodily consciousness with
the purpose of producing perceptual and behavioral
modifications.”® Our design was aimed at disentangling
this particular component of hypnosis from other general
elements present as well in relaxation and most forms of
therapeutic intervention.”> While it would have been ideal
to implement further questionnaires to quantify and iden-
tify concrete motivation and expectation differences
between interventions, the patients’ precarious condition
prevented us from including additional steps that would
have rendered session length prohibitive.

Another limitation was the impossibility of conducting
a contrast between our dataset and another version of the
dataset including the two dropped participants. As stated in
the Results section, this was because data from the dropped
participants were never available for analysis to begin with.
Still, we estimated that the risk for attrition bias or cherry-
picking was minimal and negligible. In terms of attrition
bias, of the two dropped participants only one left the trial
voluntarily: considering the observed significance thresh-
olds and effect sizes, it was highly unlikely that the inclu-
sion or exclusion of a single participant would derail the
observed effects. As for skewing the data or inadvertently
favoring a certain dataset, the risks were virtually non-
existent: the data of the dropped participants were never
available for analysis, making it impossible for the investi-
gators to favor one dataset over the other.

Further limitations involved the scope of this study,
which was limited to observing the immediate effects of
a hypnosis intervention on anxiety and respiratory quality.
Its results only argue in favor of the implementation of the
technique for transient anxiety management in COPD
patients. Further research is needed to uphold claims of
long-term benefits, estimated duration of positive effects,
and whether these effects decay after the patient grows
accustomed to hypnosis. Also, given the intricacies of the
neural pathways of the respiratory network and its spatial
organization,*” understanding to what extent and by what
means the psychological and physiological effects of

hypnosis interact with dyspnea perception is a daunting
task that lies beyond the reach of this work. Answering
these questions will require further efforts combining
COPD research and experimental hypnosis research.
Future directions should also include an evaluation of the
efficacy of hypnosis complementary care by incorporating
multiple  hypnosis  sessions into a  Pulmonary
Rehabilitation Program. Attempts should be made to repli-
cate these results in a multi-center, large-sample study, as
means to reinforce the validity of these and other potential
findings. We hope the present work will be a seminal step
towards the development of a long-duration hypnosis com-
plementary protocol for the management (and self-

management) of chronic anxiety in COPD patients.
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