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ARTICLE

Positive effects of medical hypnosis on test anxiety in first 
year medical students
Christian M. Hammera#, Michael Scholza#, Larissa Bischofsbergera, Alexander Hammerb, 
Benedikt Kleinsassera, Friedrich Paulsena,c and Pascal H.M. Burgerd

aInstitute of Functional and Clinical Anatomy, Friedrich-Alexander University of Erlangen- 
Nürnberg, Erlangen, Germany; bDepartment of Neurosurgery, Paracelsus Medical University, Nürnberg, 
Germany; cSechenov University, Department of Operative Surgery and Topographic Anatomy, Moscow, 
Russia; dDepartment of Psychiatry, Psychotherapy and Psychosomatics, University Hospital of Psychiatry 
Zurich, Zürich, Switzerland

ABSTRACT
Test anxiety of 625 medical students was assessed at semester start 
and two days prior to two oral exams with the PAF questionnaire 
[Prüfungsangstfragebogen]. Global and subscale scores for the 
categories emotionality, worry, interference, and lack of confidence 
were obtained at three time points. The first assessment was used 
to identify those participants (n = 104) who showed the highest PAF 
scores. Medical hypnosis against test anxiety was performed with 
one half ten days before the first exam. The other half served as 
a matched, untreated control group. The mean global PAF scores 
and the emotionality and lack of confidence scores showed 
a statistically significant reduction from assessment to assessment 
within the hypnosis group, but not in the control group. Interference 
increased significantly in the control group but not in the hypnosis 
group. In conclusion, medical hypnosis seems to be beneficial and 
effective in helping students reduce test anxiety.
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Introduction

Test anxiety is a common phenomenon among university students (Chapell et al., 2005; 
Gerwing et al., 2015; Hahne, 1999; Neuderth et al., 2009; Schaefer et al., 2007) which may 
diminish academic performance and thus increase the risk of failure in an evaluative situation 
(Farooqi et al., 2012; Rana & Mahmood, 2010). Previous studies suggest that medical students 
are particularly susceptible to test anxiety (Hahne, 1999; Schaefer et al., 2007). This might be 
related to high levels of burnout and stress-associated psychiatric disorders in this group 
(Dahlin & Runeson, 2007; Dyrbye et al., 2008, 2006, 2014). The associated prevalence rates 
markedly exceed those found among age-matched peers and in the general population 
(Busch et al., 2013; Dyrbye et al., 2006, 2014; Warnecke et al., 2011).

Symptoms of mental disorders manifest early in the course of the medical curriculum 
and become worse within the first years (Burger et al., 2014; Scholz et al., 2015). This trend 
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is perpetuated over the semesters (Voltmer et al., 2012) resulting in a very high prevalence 
of psychiatric disorders among postgraduates (Arigoni et al., 2010; Bruce et al., 2005; 
Mache et al., 2012). Therefore, it seems advisable to address this problem at an early stage 
as a component of the medical curriculum. Some pioneering attempts to offer courses on 
stress management and relaxation applying techniques like autogenic training, progres
sive muscle relaxation, meditation and mindfulness training in the medical curriculum 
have shown promising data (Prato & Yucha, 2013; Scholz et al., 2016; Warnecke et al., 
2011; Wild et al., 2014).

The present study investigated the effect of a short hypnotic intervention on test 
anxiety as an important stressor and possibly relevant risk for mental health in under
graduate medical students. Previous reports already indicated the benefit of hypnother
apy in the treatment of test anxiety (Erickson, 1965; Hebert, 1984; Mathur & Khan, 2011; 
Sapp, 1991, 2013; Stanton, 1993). However, no detailed and controlled analyses of its 
impact on the four test anxiety dimensions emotionality, worry, interference and lack of 
confidence in medical students have been conducted so far. The present study fills this 
gap by applying a refined and condensed version of the TAI-G questionnaire (Hodapp, 
1991, 1996), the PAF questionnaire (‘Prüfungsangstfragebogen’; German for ‘test anxiety 
questionnaire’) (Hodapp et al., 2011; Hoferichter et al., 2016). It was used to assess the 
effect of a hypnotic intervention on the dimensions of test anxiety in first year medical 
students at the Friedrich-Alexander-University of Erlangen-Nürnberg, Germany.

First preliminary findings of our pilot study on that topic have already been published 
as an interim report describing first tendencies already discernible in a small subgroup of 
study participants (Hammer et al., 2020). Having completed the acquisition and analysis of 
data we provide the full report after evaluation of the entire study collective in the present 
article.

Materials and methods

Study design

During the three semesters from winter term 2017/18 to winter term 2018/19, a total of 
625 first year medical students of the Friedrich-Alexander-University Erlangen-Nürnberg, 
Germany were enrolled in a study investigating test anxiety. The students were surveyed 
repeatedly with the PAF-questionnaire (Hodapp et al., 2011; Hoferichter et al., 2016) over 
the course of one semester. The participants were recruited from the previously described 
(Hammer et al., 2016) anatomy course ‘functional anatomy of the locomotor system’ at 
the Department of Functional and Clinical Anatomy, Erlangen, Germany (Friedrich- 
Alexander-University Erlangen-Nürnberg, Germany). Participation in the anatomy course 
was obligatory for all medical students at the study site.

The course represented the students’ first curricular contact to the field of macroscopic 
anatomy. It did not involve cadaver dissection, but rested on tutor-guided small group 
teaching and the demonstration of anatomic models and prosected specimens. The 
course included two oral tests of approximately 10 minutes for every course participant. 
Passing both oral tests was mandatory to complete the course and to participate in the 
dissection course in the following semester. For the assessment of the students’ test 
anxiety the PAF questionnaire was applied at the very beginning of the semester and two 
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days prior to each of the two oral tests. Overall and dimension-specific severity of test 
anxiety were thus monitored for the duration of one semester.

The first assessment was also used to identify those 104 candidates who showed the 
highest test anxiety scores. This cohort was divided into two groups: one half (n = 52) was 
assigned to the intervention group (hypnosis group) receiving a one-hour session of 
medical hypnosis twelve days prior to the first oral test (i.e. ten days prior the second 
assessment). The second half (n = 52) served as a parallelised control group not receiving 
any treatment or intervention. The control group closely matched the hypnosis group in 
terms of age and gender as well as overall and dimension-specific severity of test anxiety. 
A direct comparison of the hypnosis group with the control group was carried out to 
estimate the effect of medical hypnosis on test anxiety in our study collective.

PAF questionnaire

The PAF is comprised of 20 items representing statements that describe the participant’s 
thoughts and perceptions in or regarding a test situation. The participant is asked to 
choose an appropriate response for each item/statement on a Likert scale from 1 to 4 
(1 = ‘hardly ever’, 2 = ‘sometimes’, 3 = ‘often’ and 4 = ‘almost always’). Summation of the 
values across all 20 items yields a total test anxiety score. The global PAF score ranges 
between 20 (no signs of test anxiety at all) and 80 (dramatic perception of test anxiety in 
every test situation). The 20 items of the PAF questionnaire are divided into four subscales 
comprising five items each. Every subscale represents a different dimension or category of 
test anxiety investigated by the corresponding five items. The dimensions are: emotion
ality (emotional and physical tension), worry (thoughts of failure and/or consequences 
thereof), interference (distraction from task by irrelevant thoughts), lack of confidence (low 
self-esteem, lack of confidence in one’s own abilities). Summation of the five item scores 
within every subscale gives a separate test anxiety value for every dimension and allows 
for a more differentiated analysis of the appearance and effects of test anxiety in the 
individual. Within every subscale 5 represents the minimum (no signs of this dimension of 
test anxiety at all), and 20 the maximum value (dramatic perception of this dimension in 
every test situation).

Medical hypnosis

An individualised hypnosis session was conducted for every participant in the hypnosis 
group by the same accredited hypnotherapist. The hypnosis sessions were carried out as 
described in detail previously (Hammer et al., 2020). A preliminary talk (briefing) explored 
the participants’ expectations, attitudes and experiences regarding medical hypnosis and 
the pending intervention. It was also used to ascertain when (prior to oral and/or written 
tests) and how (concrete symptoms) test anxiety was perceived and to exclude contra
indications for the intervention. The subsequent medical hypnosis part began with an 
individually chosen induction (e.g., eye fixation). Then, a positive internal resource (e.g., 
a situation from the past that the student had mastered successfully and that had caused 
an emotionally and physiologically positive reaction) was evoked in the student’s percep
tion. After that, an emotional exposition to the future anatomy test (in sensu) was 
imagined. As soon as the participant reported symptoms of test anxiety and/or showed 
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vegetative signs of it (increased heart and breathing rate, signs of unease in the facial 
expression, etc.), the internal resource was evoked again to experience a reduction in the 
symptomatic. Ultimately, the continuous reduction of anxiety symptoms culminated in 
a positive completion of the fictive test situation. The subsequent debriefing was used to 
ensure the students’ alertness and orientation and to discuss the individual hypnotic 
experience and effect of the respective phrasings. Instructions were given to re-listen to 
the audio file that was recorded during the individual hypnosis on the participants´ 
mobile devices, intended to be performed daily in self-administered sessions at home 
until the examination. However, post-test surveys of all participants indicated that adher
ence to this instruction was highly variable.

Statistical analyses

Within the hypnosis group and the control group the mean (± standard deviation [SD]) global 
and subscale-specific test anxiety scores were calculated for every PAF assessment. Data 
distribution was tested for normality with a Kolmogorov-Smirnov test within both groups for 
every assessment. Differences between assessments within each group were either tested for 
statistical significance with a Bonferroni-corrected univariate analysis of variance for dependent 
samples (normal distribution) or with a Bonferroni-corrected Friedman test for dependent 
samples (no normal distribution). Only participants who had taken part in all three assessments 
were included in longitudinal comparisons within each group (dependent samples; hypnosis 
group: n = 46; control group: n = 42). Differences between hypnosis and control group within 
every assessment were tested for statistical significance with a two-tailed t-test for indepen
dent samples (normal distribution) or with a Mann-Whitney-U test (no normal distribution). 
Statistical analyses were performed with SPSS statistics software, version 26. The threshold for 
statistical significance was set at p < 0.05 for all analyses.

Ethics statement

This study was conducted in accordance with the World Medical Association Declaration of 
Helsinki and the appropriate guidelines for human studies. Informed and written consent was 
obtained from every study subject prior to the first survey. The research presented in the 
present manuscript was approved by the local ethics committee (application number 108_17 
B) of the Faculty of Medicine, Friedrich-Alexander-University Erlangen-Nürnberg, Germany.

Results

The mean (± SD) global and subscale-specific PAF scores of the hypnosis and the control group 
are provided in Table 1 for every assessment. The global scores are also illustrated in Figure 1 
(supplemental material), the subscale scores are also shown in Figure 2 (supplemental mate
rial). Within the hypnosis group, a statistically significant reduction of the global score as well as 
the emotionality, worry, and lack of confidence scores was detected. As for the global and the 
lack of confidence scores the differences between the first and the second assessment (PAF-1 
vs. PAF-2) as well as the first and the third assessment (PAF-1 vs. PAF 3) were found statistically 
significant. Within the emotionality and worry subscales only the differences between the first 
and the third assessment (PAF-1 vs. PAF 3) reached statistical significance. In the control group, 
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the only significant score reduction was found within the subscale ‘worry’ between the first 
and the second assessment (PAF-1 vs. PAF-2). The interference scores remained fairly constant 
from assessment to assessment in the hypnosis group. In the control group, however, the 
interference scores showed a statistically significant increase from the first to the third assess
ment (PAF-1 vs. PAF-3). Assessment-specific comparison of the hypnosis group and the control 
group yielded no statistically significant differences.

Figure 1. Mean (±SD) global test anxiety scores as obtained by the three different surveys with the 
PAF questionnaire. PAF-1: first survey at semester start; PAF-2: second survey two days prior to the first 
oral test; PAF-3: third survey two days prior to the second oral test. Asterisk: p < 0.05 (Bonferroni- 
corrected univariate analysis of variance for dependent samples).

Table 1. Demographic data and PAF scores. Values represent mean ± standard 
deviation unless stated otherwise. PAF-1: first assessment at semester start; PAF- 
2: second assessment before first test; PAF-3: third assessment before second test. 
Asterisk: p < 0.05 (Bonferroni-corrected univariate analysis of variance for dependent 
samples). Hash: p < 0.05 (Bonferroni-corrected Friedman test for dependent samples). 
Numbers indicate compared pairs.

Hypnosis group Control group

Age (years) 22.0 ± 5.4 22.2 ± 4.5
Gender (f/m) 69.2%/30.8% 69.2%/30.8%
Global score PAF-1 56.9 ± 7.5*1,2 56.9 ± 5.7

PAF-2 53.4 ± 10.8*1 55.9 ± 9.4
PAF-3 52.1 ± 10.8*2 56.4 ± 9.7

Emotionality PAF-1 15.1 ± 3.4#1 15.0 ± 3.2
PAF-2 13.9 ± 3.5 14.3 ± 3.5
PAF-3 13.5 ± 3.8#1 13.6 ± 4.0

Worry PAF-1 16.9 ± 3.1#2 17.1 ± 2.8#3

PAF-2 15.5 ± 3.6 15.9 ± 3.4#3

PAF-3 15.0 ± 3.7#2 16.5 ± 3.4
Interference PAF-1 10.4 ± 3.3 10.3 ± 2.9*8

PAF-2 10.5 ± 3.5 11.2 ± 3.6
PAF-3 10.3 ± 3.1 11.4 ± 3.3*8

Lack of Confidence PAF-1 14.6 ± 3.2*3,4 14.4 ± 2.4
PAF-2 13.5 ± 3.7*3 14.5 ± 2.9
PAF-3 13.2 ± 3.5*4 14.8 ± 3.0

INNOVATIONS IN EDUCATION AND TEACHING INTERNATIONAL 5



Discussion

Estimated effect of medical hypnosis

Due to the controlled design applied in the present study it seems plausible that the one- 
hour-intervention with medical hypnosis was the main reason for the beneficial effects on 
test anxiety. This is in line with previous studies demonstrating the efficacy of hypnosis in the 
treatment of anxiety (Valentine et al., 2019). While the global PAF scores remained fairly 
constant in the control group they showed a statistically significant decline in the hypnosis 
group. However, a direct intergroup comparison between the hypnosis group and the 
control group revealed no statistically significant differences, presumably due to the limited 
sample size. These findings are in line with the preliminary results published previously 
(Hammer et al., 2020).

A similar pattern was found with respect to the emotionality and lack of confidence 
subscales. Those scores also decreased continuously and significantly in the hypnosis group, 

Figure 2. Mean (±SD) Subscale scores as obtained by the three different surveys with the PAF 
questionnaire. A: emotionality scores; B: worry score; C: interference scores; D: lack of confidence 
scores; PAF-1: First survey. PAF-2: second survey; PAF-3: third. Asterisk: p < 0.05 (Bonferroni-corrected 
univariate analysis of variance for dependent samples). Hash: p < 0.05(Bonferroni-corrected friedman 
test for dependent samples).
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but not in the control group. The worry subscale showed a statistically significant decrease 
from the first to the third assessment in the hypnosis group and from the first to the second 
assessment in the control group. Maybe, this partially reflects a hypnosis-independent adapta
tion process presumably elicited by the students’ growing experience as the course and 
semester progressed. Therefore, the reduction of the worry scores within the hypnosis group 
has to be interpreted with caution.

While the interference scores remained fairly constant in the hypnosis group, they 
increased gradually within the control group, but without statistical significance. This 
tendency had already been vaguely discernible in the preliminary findings preceding this 
article (Hammer et al., 2020). Perhaps, the hypnosis intervention applied in this study has 
the potential to counteract a naturally occurring deterioration of interference in students 
exhibiting high levels of test anxiety.

Hypnosis seemed to have had a substantial effect on lack of confidence. The scores 
decreased significantly from assessment to assessment in the hypnosis group but not 
in the control group. The differences in the mean lack of confidence scores between 
the hypnosis group and the control group did not reach statistical significance. Maybe 
a larger sample size will also prove the intergroup differences statistically significant.

Notably, the effects of hypnosis on test anxiety occurred although only one therapist- 
guided medical hypnosis session of one hour was carried out with every subject. Several 
consecutive individualised hypnosis sessions may have the potential to increase the effects 
on test anxiety even further. Moreover, a combination of hypnosis with other psychological 
interventions might augment the positive effects (Valentine et al., 2019). Apart from this, it 
has been demonstrated that the efficiency of hypnosis is heavily dependent on the 
hypnotist and the client and their relationship (Bryant et al., 2012; Laurence et al., 2008). 
This has to be taken into account, if hypnosis is to be extended to universities to help test 
anxious students. Because of this relationship-dependent variability, direct comparisons of 
hypnosis with other techniques aimed at reducing test anxiety are problematic. 
Nevertheless, Spies (1979) reported that desensitising hypnosis was as effective in the 
reduction of test anxiety as relaxing training with biofeedback. However, he also empha
sised that hypnosis was superior with regards to the economy of time and effort.

Further limitations

As mentioned in the methods section, the participants were advised to listen regularly (once 
per day, every day) to the audio-recording of their hypnosis session. However, there was no 
possibility to ensure the candidates’ adherence. A non-structured assessment of the students 
revealed that a daily application was rarely the case. Therefore, the individual exposure to 
hypnosis varied between participants, which represents a confounding factor.

The present study is further limited by the fact that it relies on ‘self-reports’ via question
naires. Although the PAF represents an officially validated psychological questionnaire (Donati 
et al., 2019; Hodapp et al., 2011; Hoferichter et al., 2016; Schnell et al., 2013), it can only measure 
test anxiety through the lens of the participants’ own perception and ability to report. 
A correlation of reduced self-reported test anxiety with an improvement in academic perfor
mance would convincingly underscore the positive effects of hypnosis. First preliminary 
evaluations of the study participants’ oral exam grades showed no statistically significant 
effect (data not shown), which is in line with previous reports (Melnick & Russell, 1976). 
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However, it is difficult to assess oral academic performance in a standardised manner if large 
cohorts are assessed by several examiners simultaneously. Perhaps, the introduction of 
standardised oral examinations may solve or mitigate this problem (Shah et al., 2013; 
Shenwai & Patil, K., 2013).

Further limitations arise from the control group not having received any intervention or 
alternative programme. This may have created expectations regarding the benefits of hypno
sis (Kirsch, 1990) and might bear the risk of an uncontrolled placebo effect due to the attention 
obtained as a member of the hypnosis group. Therefore, this circumstance may have caused 
unwanted artificial effects. However, every alternative control intervention would have 
brought about confounding data distortions of its own. Therefore, a real negative control 
receiving no intervention was considered the second best solution since it mimics the real 
situation test-anxious students are confronted with.

Conclusion

The present study demonstrated that medical students can benefit markedly from medical 
hypnosis used as a tool to mitigate test anxiety. The findings obtained indicate a positive 
influence on test anxiety in general (global scores) as well as on all dimensions of test anxiety 
(subscales) investigated. Lack of confidence seems to be particularly rewarding target for the 
hypnotic intervention applied here. Testing the effect of different hypnotic approaches or 
relaxation techniques, particularly on the test anxiety subscales, may lead to further valuable 
insight and should be the subject of future research. Even though the present study has 
a primary focus on test anxiety, its results may, at least partially, be of relevance for the broader 
issue of stress management and the control of risky behaviour and experience patterns in 
medical students and postgraduates. Its comparatively cost-effective nature (Spies, 1979) 
makes medical hypnosis a rewarding target for further studies in this field.
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