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A B S T R A C T

Introduction: Extraction of a third molar is painful for patients, and this clinical condition can be used to evaluate
the analgesic effects of pain treatments. For reduction of pain during third molar extraction, hypnosis can be
beneficial. Under hypnosis and during follow up, patients receiving hypnosis showed less pain than patients not
receiving hypnosis, and postoperative analgesic use was lower in patients with additional hypnosis during third
molar extraction. The aim of this monocentric randomized controlled study is to test the effectiveness of hyp-
nosis in patients with third molar extraction, taking into account patients’ expectations, treatment preferences
and hypnotic depth.
Methods: A total of 33 patients with molar extractions on both sides will receive two types of pain-reducing
interventions (randomized crossover trial) in order to investigate the effects of hypnosis. During one extraction,
the patient will first receive hypnosis as an add-on intervention (the Dave Elman technique) and reduced
medication during the third molar extraction. In the other molar extractions, patients will receive regular
medication without hypnosis. The order of interventions and side of the third molar will be randomized. The
primary outcome of the intervention is the area under the curve of pain intensity after the extraction (measured
after extraction, 3 h after extraction, in the evening, and at the first and second day after extraction). Secondary
outcomes are pain medication and the preferred treatment after two appointments.
Discussion: We expect that the results of this study will improve knowledge about the effectiveness of hypnosis in
a dental setting with a sound methodology. We can also explore working mechanisms such as treatment ex-
pectations and preferences about treatment outcomes.

1. Introduction

The extraction of a third molar is painful for patients, and this
clinical condition can be used to evaluate the analgesic effects of pain
treatments. Postoperative pain normally begins 1 to 3 h after extraction
and ranges from moderate to severe intensity with a substantial burden
for patients [1,2]. Patients receive infiltrative and/or conductive an-
esthesia with local anesthesia on a regular basis to reduce pain severity
during extraction [3]. After extraction, patients can take analgesic
drugs if needed and nonpharmacological treatments such as cooling the
extraction area with a cooling pack are also recommended for pain
relief and reduction of postoperative swelling [4].

In addition to these medical treatments for pain relief, treatment
under hypnosis was also found to be beneficial to reduce pain during

and after third molar extraction. Hypnosis can be considered to be a
beneficial treatment in surgery in general with moderate effects on
mental distress and pain [5]. Similar effects were found in the dental
setting in a recent meta-analysis [6]. During tooth extraction and
during follow up, patients who received hypnosis showed less pain than
patients who did not receive hypnosis [7]. Studies also showed a re-
duction of postoperative analgesic use when patients received hypnosis
during third molar extraction [7–10].

A major limitation of the already conducted trials in the field of
third molar extraction is the rather low sample size in most studies (five
of the available eight studies used a sample size of 30 or fewer parti-
cipants per group) and the problem that pain ratings have a con-
siderably large variation between patients. Therefore, a within-subject
crossover design might be better suited to account for the different pain
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sensitivity of patients. Such a crossover design was used earlier by two
groups in Iran [7,11], but only 16 or 24 patients were included, and
reporting standards such as CONSORT [12] were neglected.

For the application of hypnosis in the clinical routine, the question
of a specific patient’s hypnotizability comes up from a theoretical per-
spective and is discussed as a prerequisite for hypnosis. However, two
problems with this theoretical assumption have to be considered. First,
a general problem is that hypnotizability is difficult to assess. Long
interviews are often not feasible, and reliability between interviewers is
questionable [13]. Second, in randomized controlled trials (RCTs),
patients have been allocated either to a control or hypnotic group
without checking an individual’s hypnotizability. Nevertheless, many
randomized controlled trials have shown that patients can benefit from
hypnosis regardless of any pre-assessment of their hypnotizability
[8–10]. Consequently, each patient who consents to be hypnotized
might be hypnotizable with a proper technique [14]. It is disputable if
standardized suggestions in hypnosis are equally effective as persona-
lized suggestions since, in regular hypnotherapy, the use of individually
adjusted suggestions is recommended [15]. However, in a situation
where hypnosis is delivered as part of a medical treatment such as a
surgery, some standardization is necessary for feasibility reasons. In
addition, the results can be more easily implemented into clinical
routine and taught in courses. Therefore, our study will use a standar-
dized protocol for the hypnosis with enough flexibility to adapt it in
timing to patients’ needs.

The prediction of responders to hypnosis is an often-discussed topic,
and expectations about hypnosis as well as the hypnotic depth are
considered to be the main drivers of treatment effects. High expecta-
tions have been shown to go along with better hypnotizability [16,17].
Positive expectations of patients were empirically shown to increase the
probability of responding to hypnosis [18], and such expectations
might also contribute to treatment effects of hypnosis in molar ex-
traction. We therefore will assess patients’ expectations about the ef-
fectiveness of hypnosis before receiving hypnosis before the surgical
procedure. The depth of the hypnosis after the treatment can also be
considered an important predictor of treatment success [19]. For this
purpose, the Inventory Scale of Hypnotic Depth [20] was developed,
and our study will use this individual perception as a mediator of
treatment outcomes. However, the evaluation of the hypnotic depth is a
post hoc evaluation of patients and, unlike expectations, is therefore not
a proper predictor.

2. Methods/design

2.1. Study registration

This study protocol has been registered on the German Clinical
Trials Register, DRKS Nr. 00011848 on 11 April 2017. http://apps.who.
int/trialsearch/Trial2.aspx?TrialID=DRKS00011848

Fig. 1. Flow chart of the molar extraction with additional hypnosis and reduced medication or without hypnosis and regular medication. Each patient will receive
both type of treatments, but the order and side of extraction will be randomly allocated.
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2.2. Objectives

The aim of this study is to investigate the effectiveness of hypnosis
with reduced medication in patients undergoing third molar extraction
on both sides in regard to pain and pain medication compared to the
regular treatment for this condition (regular medication). As a primary
outcome, we will assess the level of postoperative pain. Secondary
outcomes will be postoperative analgesic use within 2 days after the
third molar extraction. Patient’s expectations about hypnosis and hyp-
notic depth will be used as a predictors for hypnosis treatment response,
and at the end of treatment, we will also assess if the patients preferred
the third molar extraction with or without the additional hypnosis.

2.3. Study design

The manuscript is based on the study protocol version 3.0 of 10
April 2017. We will perform a within-subject crossover randomized
controlled study that compares modified usual care (reduced medica-
tion with Rudocain 0.85ml) and hypnosis with usual care (regular
medication with Rudocain 1.70ml) in patients with third molar ex-
traction on both sides (see Fig. 1). The kind of treatment and the side of
the surgical intervention will be allocated randomly to the first and
second visit. We will perform a randomized four-armed trial with two
independent factors (sequence of side of third molar extraction [left /
right] and sequence of hypnosis intervention [modified usual care with
hypnosis vs. usual care without hypnosis]). Patients will be randomized
in a 1:1:1:1 ratio.

Group 1: Extraction left, no hypnosis with regular medication (visit
1). Extraction right, hypnosis with reduced medication (visit 2).

Group 2: Extraction left, hypnosis with reduced medication (visit 1).
Extraction right, no hypnosis with regular medication (visit 2).

Group 3: Extraction right, no hypnosis with regular medication
(visit 1). Extraction left, hypnosis with reduced medication (visit 2).

Group 4: Extraction right, hypnosis with reduced medication (visit
1). Extraction left, no hypnosis with regular medication (visit 2).

2.4. Study population

Patients aged 16 or older with third molars on the right and left side
of the mandibula with an indication for extraction in an outpatient
setting by a dentist will be eligible for the study. The patients will need
sufficient German language skills to give reliable answers on ques-
tionnaires and a mobile phone for receiving text message notifications
to complete the questionnaires in a timely manner. Patients with a di-
agnosed mental disorder with associated dissociation problems (schi-
zophrenia, borderline personality disorder, posttraumatic stress dis-
order), current use of illegal drugs or psychotropic drugs or opiate use
will be excluded.

2.4.1. Patient information and informed consent
The investigator must explain to each participant the nature of the

study, its purpose, the procedures involved, the expected duration, the

potential risks and benefits and any discomfort it may entail. Each
participant must be informed that participation in the study is volun-
tary, that he/she may withdraw from the study at any time and that
withdrawal of consent will not affect his/her subsequent third molar
extractions. All participants for this study will be provided a participant
information sheet and a consent form describing this study and pro-
viding sufficient information for participants to make an informed de-
cision about their participation in this study. Enough time will be given
to the participant within a baseline consultation with the dentist to
decide whether to participate. The participant should read and consider
the statement before signing and dating the informed consent form and
should be given a copy of the signed document. The consent form must
also be signed and dated by the investigator (or his designee), and it
will be retained as part of the study records. At this first consultation
(baseline assessment), the inclusion and exclusion criteria will be
checked, and the randomization will take place after informed consent.
The participant information sheet and the consent form, together with
the protocol, was submitted to the Cantonal Ethics Committee (CEC) for
review and approval for the study.

2.5. Procedure

2.5.1. Recruitment and screening
The recruitment of patients is planned to be done between February

2017 and August 2018 for a period of 19 months. All patients with a
minimum of two third molars in the mandibula with indications for
extraction will be recruited in the outpatient dental clinic Meyenberger
in Wil, Switzerland. Potential participants will be screened by the
dentist and will be informed about the study purpose. The patients will
receive an informed consent form to sign at the initial appointment
with the dentist (see Fig. 2). If the patients provide informed consent,
they will be asked to complete a baseline questionnaire and dental
anxiety scale [21] and a questionnaire about their expectations of the
hypnosis intervention [22], their earlier experience with hypnosis and
their presumably preferred third molar extraction. All data will be
collected in a strictly pseudonymous form. The patients will receive a
50 CHF voucher for the dental clinic at the end of the study. The
hypnosis treatment will be offered for free (without any compensation
from health insurance).

2.5.2. Molar extraction
The extraction of the third molar will be done lege artis [3]. The

extraction of the third molars will occur in two separate dental visits
(visit 1 and visit 2). At each visit, the third molars from one side of the
mandibula and, if existing, in the maxilla will be extracted. First, the
patient will rinse with a mouth wash solution for disinfection. As ap-
propriate, a topical anesthesia can be given followed by an infiltrative
and/or conductive anesthesia with local anesthesia by Rudocain in-
jection of 1.7ml. If the tooth is removed under hypnosis, 0.85 ml of
anesthesia will be used. In both treatment conditions, the use of addi-
tional anesthesia injections will be possible and will be documented
separately. If necessary for removal of the third molar, a mucogingival

Fig. 2. Procedures and interventions during the HypMol Trial.
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flap will be made to cover the bone and the third molar, and the crown
will be presented with a rotation instrument under water cooling. If
necessary, the tooth can be separated and then removed with the saccus
dentalis. For wound healing, a drainage and stitches can be placed. Any
deviations from this prespecified procedure will be documented by the
dentist on a form. The patient will receive postoperative behavior in-
structions, for example, cool the extraction area, rinse with a mouth
wash solution, and refrain from participating in sports for one week,
chewing sticky food for 24 h, mechanical clearing of the wound and
smoking. The patient will receive a cooling pack, disinfection rinse
solution (0.2% chlorhexidine digluconate 200ml) and analgesics (me-
fenamic acid 500mg) to take home. The patient will be instructed to
rinse with Dentohexin twice per day for one minute, beginning the day
after third molar extraction. If needed, the patient can take the pro-
vided Spiralgin 500mg as a painkiller, and we will recommend the
patient not take more than 3 pills per day.

2.5.3. Hypnosis
The Dave Elman hypnosis technique follows a defined procedure.

We will use verbatim induction based on the Dave Elman procedure
[23]. The patient has to focus on a spot marked on the right palm and is
given the following directions: “With each breath your eyelids are
getting heavier and heavier. Imagine that they are two magnets that are
starting to pull themselves together. Just so, heavier and heavier. Think
of a special place you would like to visit. A place where you feel happy
and relaxed. Go there now…”

Rapid induction: “Please just take a good long deep breath and close
your eyes. Now relax the muscles around your eyes to the point where
those eye muscles won’t work, and when you’re sure they won’t work,
test them and make sure they won’t work… [Subject opens their eyes.]
No, you’re making sure they will work. Relax them to the point where
they will not work, and when you’re sure they won’t work, test them.
Test them hard. Get complete relaxation in those muscles around the
eyes… [Client now exhibits eyelid catalepsy.] Now let that feeling of
relaxation go right down to your toes… In just a moment, we’re going
to do this again, and when we do it the second time, you’re going to be
able to relax ten times as much as you’re relaxed already. Now open
your eyes. Close your eyes. Completely relax; let yourself be covered
with a blanket of relaxation. Now the third time we do it, you’ll be able
to double the relaxation that you have now. Open your eyes; now relax.
With each exhale, your relaxation will go deeper and deeper. As I’m
speaking to you, you may notice different sounds around you. You may
hear the traffic, sounds in the clinic or even in this room. This sound
will help you go even deeper and deeper. With each sound you hear,
your relaxation will grow more and more. Just let it happen.

I’m now going to lift your right hand and drop it, and if you’ve
followed the directions up to this point, that hand will be just as limp as
a dishrag and will just plop into your lap… (Now, let me lift it -don’t
you lift it- let it be heavy -that’s good- but let’s open and close the eyes
again and double that relaxation and send it right down to your toes.
Let that hand be as heavy as lead… You’ll feel it when you’ve got the
real relaxation… Now). Yes you’ve got it. You could feel that, couldn’t
you? (Patient: Yes.)”

Deepening: “That’s complete physical relaxation, but I want to show
you how you can get mental relaxation as well as physical. Mental re-
laxation means to make space in your mind. The more space you can
make, the better you can focus on your special place. You can make
space by counting backwards from one hundred. Each time you say a
number, you double your relaxation, and by the time you get down to
ninety-eight, you’ll be so relaxed there won’t be any more numbers… “

“You’ll leave the numbers far behind your beautiful place so that
they will be gone. Gone, to give you more room to focus better on your
special place wherever that may be. But you don’t have to count
backwards now. I’ll show you a way that you will be able to put not
only the numbers behind this place but a lot of other things too. To let
go all of the things that may distract you from this beautiful place. Start

with the idea of making that happen and watch it happen.”
“I’m now going to lift your left hand and let it drop down. If you

followed my directions up to this point, the hand will be just as limp as
a dishrag and will just plop into your lap. … Yes. You’ve got it. You
could feel that couldn’t you? Let all those things go, go far behind your
place. It’s perfectly normal that your thoughts may wander; just let
them go and focus again on this lovely place. If they are important
thoughts, as soon as we are finished, you can address them.”

“Now bring the physical and the mental relaxation together to a
total relaxation. Now let that feeling of relaxation go right down to your
toes…”

“The bigger part of you is now focused on your place. Let yourself be
immersed even deeper and deeper in it. The smaller part of you that is
still here with us and wants to make sure everything goes well is con-
centrated on your left hand. Now we lift the left hand up so that it
stands up at a 90 ° angle. This is the signal if you need to tell us
something during our work. As soon as we see that left hand is lifted up,
we’ll stop, and you can tell us whatever you need to. If you need to raise
your left hand and communicate with us, this will have no influence on
your beautiful state of relaxation. On the contrary, it will help you to
feel safer, more secure and at ease so you may go even deeper. Now
enjoy your wonderful state of relaxation and your special place. Enjoy
this little gift that you have given to yourself.”

When a patient receives hypnosis during third molar extraction, at
the end, he or she will be released out of hypnosis with the following:
“Now you have to count slowly to the number five. When you reach the
number five, you can open your eyes and you will feel very good. With
every number you count, your consciousness will be stronger. One, you
feel the good feelings going through your body; two, the power is
coming back; three, you will have a good day today; four, take a deep
breath; and five, now you can open your eyes.”

2.5.4. Follow-up appointment
Wound control and removal of the stitches will be done about one

week after the molar removal.

2.6. Primary and secondary outcomes

Outcomes will be assessed at each of the two visits of the patient for
third molar extraction with or without hypnotic intervention. The fol-
lowing outcomes will be assessed.

2.6.1. Primary outcome
We will assess the pain intensity at five time points: immediately

after the extraction and 3 h after the extraction, on the evening of the
extraction, and one day and two days after the third molar extraction.
We will calculate the area under the curve (AUC) to obtain data about
pain intensity over this period. For pain intensity we will use a Numeric
Rating Scale (NRS) from 0 to 10 [24]. The patients will receive a no-
tification via text message to report on this outcome.

2.6.2. Secondary outcomes
Postoperative drug use will be measured at four time points: 3 h

after the third molar extraction, the evening of the molar extraction
day, and the following two days. The measured values refer to the time
between the third molar extraction and the time point of assessment.
The type of medication and the number of pills after the surgical pro-
cedure will be counted. Patients will be reminded by text message to
complete the drug diary.

In the last questionnaire, after having both kind of treatments (a
visit with the dentist one week after the second molar extraction), the
patients will be asked for their preferred treatment of third molar ex-
traction (third molar extraction with regular medication or third molar
extraction with hypnosis and reduced medication).
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2.6.3. Additional measures
At baseline, the patients will fill in the Expectation for Treatment

Scale (ETS) [22], which captures the expected impact of hypnosis for
pain relief during and after tooth extraction. After hypnosis, the pa-
tients will describe the hypnotic depth with the Inventory Scale of
Hypnotic Depth [20].

2.7. Randomization

We will use central block-randomization with variable block length
in a 1:1:1:1 ratio. The randomization sequence was generated using R
(version 3.1.0) by a member of the Institute for Complementary and
Integrative Medicine not further involved in the study. For allocation of
patients via internet, the software REDCap® (Clinical Trial Center,
University Hospital Zurich) was used to assure allocation concealment.

2.8. Statistical analysis

2.8.1. Sample size
Since no earlier data with AUC comparisons are available, we

conducted sample size calculation procedures with the mean and
standard deviations. According to an earlier study [8] with hypnosis in
addition to pharmacological sedation (Propofol) for third molar ex-
traction, the mean pain (NRS) score after surgery was substantially
lower in the patients with hypnosis than the patients without hypnosis
(2.57 (SD 1.48) vs. 3.97 (SD 1.45)). Based on these results, an expected
effect size of hypnosis would be larger than 1. We considered an effect
size of less than 1 for a nonpharmacological intervention to be more
realistic. Therefore, we reran the power analysis with a mean difference
between groups of 1.0 on the NRS between groups, which corresponds
to an effect size of 0.68. We assumed five time points for the assessment
and made different assumptions about the autocorrelation (rho) of pain
assessments ranging from 0.5 to 0.85. Since the real autocorrelation is
unknown, the required sample size to detect an effect with 80% power
and alpha of 5% varied between 23 (rho= 0.5) and 31 (rho=0.8)
[25]. We used a sample size of N=33 to account for two dropouts
during the study.

2.8.2. Analysis population
We plan to run the analysis for the total sample who had an initial

visit for third molar extraction. Since drop outs for visit 2 might be
present, we will analyze the dataset in a modified intention to treat
approach. Missing information from withdrawn patients at visit 2 will
be imputed with established software packages for the primary out-
come [26,27]. Patients who never attended any visit for third molar
extraction will not be considered since the within-subject design re-
quires at least one data point to estimate missing information.

2.8.3. Statistical hypotheses
For the primary outcome, the course of pain intensity (AUC), we

will test the following null hypothesis about the effectiveness of hyp-
nosis (with different doses of medication):

H0: Hypnosis plus reduced medication= the effect of no hypnosis
with regular medication on the course of pain intensity (AUC) after
third molar extraction. The AUC will be calculated based on the tra-
pezoid formula as described by Pruessner et al. [28].

The secondary outcome will be the amount of pain medication
within the two days after molar extraction.

On an exploratory level, we will test whether patients with higher
expectations about hypnosis effectiveness will experience more treat-
ment benefits (i.e., less pain) from hypnosis than patients with lower
expectations. Similarly, we will test the impact of the following vari-
ables on the difference in pain levels between the usual care treatment
and the treatment with hypnosis: treatment preference before treat-
ment, hypnotic depth, impression of hypnotic depth from the dentist,
and post hoc treatment preference.

2.8.4. Statistical procedures
For the primary outcome, we will compare the AUC with an

ANCOVA with sex as the covariate. For a sensitivity analysis of the
primary outcome, we will add an interaction term of type of treatment
and high / low expectations (median split). We expect that hypnosis
will still account for treatment effects, but the interaction term should
be able to explain additional variance in the model.

Data on the amount of pain medication (secondary outcome) will be
analyzed with a Wilcoxon rank test. For the analysis of predictors of
hypnotic response (difference in AUC between hypnosis with reduced
medication vs. no hypnosis with regular medication), we will use an
ANCOVA model that accounts for expectations of patients, hypnotic
depth, and experienced depth of hypnosis according to the dentist im-
pression. A detailed analysis plan including missing data handling
procedures will be written after data entry and data cleaning taking the
distribution of scores and the performance of scales into account. For
data analysis, we will use the software packages SPSS, Stata or R. All
analyses will be conducted by a statistician unaware of the allocation of
the patients.

2.9. Ethical aspects and data protection

Ethical approval was obtained from the CEC prior to the start of the
study (Ethikkommission Ostschweiz, BASEC Nr. 2016-02161, 15.
February 2017), and any amendments will be submitted to the CEC.
Adverse events will also be reported according to the Swiss legal system
to the CEC at minimum in a yearly report. Patient insurance is covered
by the institution of the principal investigator (University Hospital
Zurich). This trial was registered in the German Registry for Clinical
Studies (Nr. DRKS00011848) on 11 April 2017 and is searchable via its
Meta-registry (http://apps.who.int/trialsearch/). Data will be entered
into REDCap®, which is stored on a secured server of the University
Hospital Zurich. Data monitoring and quality control will be conducted
according to the established procedures described in the Quality
Management Handbook (Version 2.0) of the Institute for
Complementary and Integrative Medicine, Zurich, Switzerland. Written
and oral informed consent will be obtained from each patient before
enrollment and randomization. Subjects’ confidentiality will be pro-
tected by using pseudonymous data during data collection and data
analysis.

3. Discussion

The aim of this study is to investigate the effectiveness of a stan-
dardized hypnosis in a routine setting of third molar extraction. The
primary outcome of interest is pain within two days after extraction. In
addition, we will investigate pain medication as the secondary out-
come. Our trial is powered to detect a clinically relevant difference in
pain between the different types of interventions.

The treatment with hypnosis requires excellent training and can be
learned in available courses. Our approach follows a very structured
induction model to increase the reproducibility of the findings. The
dentist in our study has substantial experience with hypnosis, and
therefore, our findings might overestimate treatment effects. However,
the very structured approach of our intervention may help to imple-
ment this intervention in other settings with newly trained dentists.

We expect that some patients will not start the treatment after being
provided with information and written consent at the first visit with the
dentist. For practical reasons, the first surgery must be scheduled within
4 months, and patients might reconsider whether they want to be
treated for a variety of reasons (i.e., time, payment, motivation).
However, we do not expect any bias, since our analysis of interest is a
within subject comparison.

If we are able to show with this trial that hypnosis with less medi-
cation during third molar extraction is able to reduce pain intensity,
this treatment option might be offered as an additional way to treat
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these patients. However, a larger-scale, multicenter trial with a variety
of therapists will be required to prove effectiveness on a more general
level with higher external validity.
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Conflict of interest & funding

PM provides training in hypnotherapy, but no direct financial gains
from this study can be expected. All other authors have no conflicting or
competing interests to declare. This research did not receive any spe-
cific grant from funding agencies in the public, commercial, or not-for-
profit sectors.

Authors’ contributions

JB and SM drafted the manuscript. JB, ME and CW developed the
study protocol. PM adapted the hypnosis and conduct the hypnosis. PM
performs the third molar extractions and PM and ME conduct the
control visits. All authors read, revised, and approved the final version
of this manuscript.

References

[1] F.R.L. Sato, L. Asprino, D.E.S. de Araújo, M. de Moraes, Short-term outcome of
postoperative patient recovery perception after surgical removal of third molars, J.
Oral Maxillofac. Surg. 67 (2009) 1083–1091.

[2] C. McGrath, M. Comfort, E. Lo, Y. Luo, Changes in life quality following third molar
surgery–the immediate postoperative period, Br. Dent. J. 194 (2003) 265.

[3] A.K. Gujer, C. Jacobsen, K.W. Grätz, Facharztwissen Mund-, Kiefer-und
Gesichtschirurgie, Springer-Verlag, Berlin Heidelberg, 2013.

[4] L. Stern, Vergleich der Hilotherm, ®-Therapie und der konventionellen Kühlung mit
Coolpacks zur Behandlung von postoperativen Schwellungen und Schmerzen nach
orthognathen Operationen : eine randomisierte kontrollierte Studie mit Hilfe der

quantitativen 3D-Photogrammetrie, Medizinische Fakultät, Christian-Albrechts-
Universität zu Kiel (2016).

[5] S. Tefikow, J. Barth, S. Maichrowitz, A. Beelmann, B. Strauss, J. Rosendahl, Efficacy
of hypnosis in adults undergoing surgery or medical procedures: a meta-analysis of
randomized controlled trials, Clin. Psychol. Rev. 33 (2013) 623–636.

[6] S. Burghardt, S. Koranyi, G. Magnucki, B. Strauss, J. Rosendahl, Non-pharmacolo-
gical interventions for reducing mental distress in patients undergoing dental pro-
cedures: systematic review and meta-analysis, J. Dent. 69 (2018) 22–31.

[7] S.K. Abdeshahi, M.A. Hashemipour, V. Mesgarzadeh, A. Shahidi Payam, A. Halaj
Monfared, Effect of hypnosis on induction of local anaesthesia, pain perception,
control of haemorrhage and anxiety during extraction of third molars: a case–-
control study, J. Craniomaxillofac. Surg. 41 (2013) 310–315.

[8] E.F. Mackey, Effects of hypnosis as an adjunct to intravenous sedation for third
molar extraction: a randomized, blind, controlled study, Int. J. Clin. Exp. Hypn. 58
(2010) 21–38.

[9] M.M. Ghoneim, R.I. Block, D.S. Sarasin, C.S. Davis, J.N. Marchman, Tape-recorded
hypnosis instructions as adjuvant in the care of patients scheduled for third molar
surgery, Anesth. Analg. 90 (2000) 64–68.

[10] B. Enqvist, K. Fischer, Preoperative hypnotic techniques reduce consumption of
analgesics after surgical removal of third mandibular molars: a brief communica-
tion, Int. J. Clin. Exp. Hypn. 45 (1997) 102–108.

[11] A. Peimani, M. Irannezhad, A.M. Ahmadi, Comparing the effect of hypnosis and
local anesthesia injection on induction of local anesthesia, anxiety, hemorrhage and
pain control during tooth extraction, J. Res. Med. Dent. Sci. 5 (2017) 44–49.

[12] K.F. Schulz, D.G. Altman, D. Moher, CONSORT 2010 statement: updated guidelines
for reporting parallel group randomised trials, BMC Med. 8 (2010) 18.

[13] I. Kirsch, Suggestibility or hypnosis: what do our scales really measure? Int. J. Clin.
Exp. Hypn. 45 (1997) 212–225.

[14] J. Barber, Hypnosis and the un-hypnotizable, Am. J. Clin. Hypn. 23 (1980) 4–9.
[15] C. Christensen, A. Barabasz, M. Barabasz, Effects of an affect bridge for age re-

gression, Int. J. Clin. Exp. Hypn. 57 (2009) 402–418.
[16] R.J. Pekala, V.K. Kumar, R. Maurer, N. Elliott-Carter, E. Moon, K. Mullen,

Suggestibility, expectancy, trance state effects, and hypnotic depth: II. Assessment
via the PCI-HAP, Am. J. Clin. Hypn. 52 (2010) 291–318.

[17] J.R. Council, I. Kirsch, L.P. Hafner, Expectancy versus absorption in the prediction
of hypnotic responding, J. Pers. Soc. Psychol. 50 (1986) 182–189.

[18] R. Battino, Expectation: principles and practice of very brief therapy, Contemp.
Hypn. 24 (2007) 19–29.

[19] R.J. Pekala, V.K. Kumar, R. Maurer, N. Elliott-Carter, E. Moon, K. Mullen,
Suggestibility, expectancy, trance state effects, and hypnotic depth: I. Implications
for understanding hypnotism, Am. J. Clin. Hypn. 52 (2010) 275–290.

[20] B. Riegel, J. Isernhagen, C. Torlopp, M. Ritterbusch, Messung der Trancetiefe mit
der deutschen Version der Inventory Scale of Hypnotic Depth, Verhaltenstherapie
28 (2018) 44–46.

[21] S. Tönnies, M. Mehrstedt, I. Eisentraut, Die Dental Anxiety Scale (DAS) und das
Dental Fear Survey (DFS) zwei Messinstrumente zur Erfassung von
Zahnbehandlungsängsten, Z. Med. Psychol. 11 (2002) 63–72.

[22] J. Barth, A. Kern, S. Lüthi, C.M. Witt, Assessment of patients’ expectation: devel-
opment and validation of the Expectation for Treatment Scale (ETS), under review
(2018).

[23] D. Elman, Hypnotherapy, Westwood Publishing Co., U.S. (1964), pp. 60–65.
[24] W.W. Downie, P.A. Leatham, V.M. Rhind, V. Wright, J.A. Branco, J.A. Anderson,

Studies with pain rating scales, Ann. Rheum. Dis. 37 (1978) 378–381.
[25] PASS Sample Size Version 13, NCSS Statistical Software, (2017).
[26] J.L. Schafer, Multiple imputation: a primer, Stat. Methods Med. Res. 8 (1999) 3–15.
[27] D.B. Rubin, Multiple Imputation for Nonresponse in Surveys, John Wiley & Sons,

2004.
[28] J.C. Pruessner, C. Kirschbaum, G. Meinlschmid, D.H. Hellhammer, Two formulas

for computation of the area under the curve represent measures of total hormone
concentration versus time-dependent change, Psychoneuroendocrinology 28 (2003)
916–931.

J. Barth et al. European Journal of Integrative Medicine 26 (2019) 18–23

23

http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0005
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0005
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0005
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0010
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0010
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0015
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0015
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0020
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0020
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0020
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0020
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0020
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0025
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0025
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0025
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0030
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0030
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0030
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0035
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0035
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0035
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0035
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0040
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0040
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0040
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0045
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0045
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0045
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0050
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0050
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0050
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0055
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0055
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0055
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0060
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0060
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0065
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0065
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0070
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0075
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0075
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0080
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0080
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0080
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0085
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0085
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0090
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0090
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0095
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0095
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0095
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0100
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0100
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0100
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0105
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0105
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0105
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0110
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0110
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0110
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0115
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0120
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0120
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0125
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0130
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0135
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0135
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0140
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0140
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0140
http://refhub.elsevier.com/S1876-3820(18)30468-2/sbref0140

	Effectiveness of hypnosis with the Dave Elman technique in third molar extraction: Study protocol for a randomized controlled trial (HypMol)
	Introduction
	Methods/design
	Study registration
	Objectives
	Study design
	Study population
	Patient information and informed consent

	Procedure
	Recruitment and screening
	Molar extraction
	Hypnosis
	Follow-up appointment

	Primary and secondary outcomes
	Primary outcome
	Secondary outcomes
	Additional measures

	Randomization
	Statistical analysis
	Sample size
	Analysis population
	Statistical hypotheses
	Statistical procedures

	Ethical aspects and data protection

	Discussion
	Ethics approval and consent to participate
	Consent for publication
	Availability of data and material
	Conflict of interest &#x200B;&&#x200B; funding
	Authors’ contributions
	References




