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Abstract
BACKGROUND 
Test anxiety is prevalent among medical students and leads to impaired academic 
performance. Test-related attentional bias has been identified as an important 
maintaining factor in test-anxious individuals.

AIM 
To evaluate whether hypnosis and progressive muscle relaxation (PMR) could 
modify medical college students’ test anxiety and attentional bias.

METHODS 
A total of 598 medical students were screened. The participants were divided into 
higher and lower test anxiety groups according to their scores on the test anxiety 
scale (TAS). Ninety medical college students with high TAS score were randomly 
assigned to a hypnosis or PMR group. Another 45 students with low TAS score 
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were included, forming a baseline control group. The intervention was conducted weekly for 6 wk, 
and each session lasted approximately 30 min. The total intervention time and the number of 
intervention sessions for the hypnosis and PMR groups were equal. Data were collected at the 
pretest, posttest, and 2-mo follow-up.

RESULTS 
Hypnosis group participants had a significantly lower TAS score at posttest (t = -21.827, P < 0.001) 
and at follow-up (t = -14.824, P < 0.001), compared to that at pretest. PMR group participants also 
had a significantly lower TAS score at posttest (t = -10.777, P < 0.001) and at follow-up (t = -7.444, P 
< 0.001), compared to that at pretest. At the posttest level, the hypnosis group had a significantly 
lower TAS score than the PMR group (t = -3.664, P < 0.001). At the follow-up level, the hypnosis 
group also had a significantly lower TAS score than the PMR group (t = -2.943, P = 0.004). 
Clinically significant improvement was found in both the hypnosis and PMR groups (hypnosis = 
64.0%; PMR = 62.22%). Hypnosis was more effective than PMR in reducing test anxiety among 
medical college students. Hypnosis could modify attentional bias toward threatening stimuli, but 
PMR could not.

CONCLUSION 
These results suggest that attentional bias plays an important role in test anxiety treatment.

Key Words: Test anxiety; Hypnosis; Progressive muscle relaxation; Attentional bias; Randomized controlled 
trial

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We wanted to explore whether hypnosis and progressive muscle relaxation (PMR) could modify 
medical college students’ test anxiety and related attentional bias toward threatening stimuli. We found 
that hypnosis was more effective than PMR in reducing test anxiety in medical students, and hypnosis 
could modify attentional bias toward threatening stimuli, but PMR could not. These results suggest that 
attentional bias plays an important role in the treatment of test anxiety.

Citation: Zhang Y, Yang XX, Luo JY, Liang M, Li N, Tao Q, Ma LJ, Li XM. Randomized trial estimating effects 
of hypnosis versus progressive muscle relaxation on medical students’ test anxiety and attentional bias. World J 
Psychiatry 2022; 12(6): 801-813
URL: https://www.wjgnet.com/2220-3206/full/v12/i6/801.htm
DOI: https://dx.doi.org/10.5498/wjp.v12.i6.801

INTRODUCTION
Medical education has always been regarded by students as a high-pressure environment[1], and the 
incidence rate of test anxiety among medical students is 25%-56%[2]. Research has demonstrated a 
series of adverse effects associated with test anxiety, such as impaired academic achievement and 
mental health problems[3,4]. Test anxiety comprises two interdependent factors: Emotionality (or 
physiology) and worry (or cognition)[5,6]. Emotionality, or physiology, involves awareness of 
physiological arousal associated with test situations: Increased heart rate, perspiration, muscle tension, 
and blood pressure[7]. Worry, or cognition, is a psychological phenomenon related to the overwhelming 
distress associated with testing situations[8].

There are different interventions for test anxiety that target either emotionality or cognition. For 
instance, progressive muscle relaxation (PMR) is a common behavioral approach to easing physiological 
reactivity to test situations. PMR targets emotionality/physiology rather than worry/cognition[9]. 
Several studies have suggested that PMR effectively reduces test anxiety in students[9,10]. Cognitive 
methods, on the other hand, aim at reducing the psychological detriments of test anxiety[11]. A recent 
study provided evidence for the utility of integrating integrated imagery work with cognitive-
behavioral therapy for treating test anxiety[12]. Recently, a meta-analysis of the efficacy of interventions 
for test-anxious university students found that although interventions were superior to control 
conditions in reducing test anxiety, overall confidence should be tempered. The authors concluded that 
other psychological interventions for test anxiety are needed in future studies[13].

Hypnosis is “a state of consciousness involving focused attention and reduced peripheral awareness 
characterized by an enhanced capacity for response to suggestion”[14]. There are different types of 

https://www.wjgnet.com/2220-3206/full/v12/i6/801.htm
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hypnosis, i.e., waking or active-alert[15]. The present study employed the traditional definition of 
hypnosis. Hypnosis is a rapid and cost-effective intervention for anxiety and anxiety-related disorders
[16]. During a hypnotic induction phase, a state of relaxation can be induced by maintaining eye 
fixation, following suggestions of calmness, closing the eyes, and imagery. A core component of 
hypnosis seems to involve facilitating a state of focused attention in a suggested direction that supports 
emotional well-being[17]. We therefore proposed that both the relaxation and cognitive components of 
hypnosis can make it effective in reducing test anxiety.

Attentional bias is believed to be associated with the onset and maintenance of anxiety[18]. Its effect is 
that anxious individuals tend to direct their attention toward and maintain attentional focus on threat-
related stimuli, at the expense of attending to other more critical stimuli in the environment[19]. The 
same is true for test anxiety; highly test-anxious individuals demonstrate an attentional bias to threat 
and test-related information[20,21]. Recent research has shown that experimentally manipulating 
attentional bias away from a threat is effective for the individuals preparing for an exam[22]. Hypnosis 
also can treat individuals with test anxiety by modifying their attentional bias via hypnotic suggestion. 
For example, the participants received hypnotic suggestions to remain calm and relaxed when they 
received information related to the exam or got to the situation related to the exam. Further, they could 
no longer fixate their attention on the information. That is, they could no longer have attentional bias 
toward the information.

According to attention theory, visual memory is closely related to attentional bias[23], and attentional 
bias may reflect facilitated orienting of attention to negative information or slowed attentional 
disengagement from negative information[24]. Although various experimental paradigms have been 
used to evaluate attentional bias, most of them have not been able to differentiate its two mechanisms
[9]. A recently-developed odd-one-out visual search task seems to have uncovered the specific processes 
underlying attentional bias[25]. In this paradigm, participants were presented with a matrix of stimuli 
and asked whether the matrix included one stimulus from a different category. The anxious participants 
demonstrated speeded detection of and slowed disengagement from the threatening stimuli[25].

Attentional bias may be considered an essential target in treating test anxiety. This study was 
designed as a pilot randomized clinical trial comparing the effects of hypnosis to PMR for test anxiety 
and the associated attentional bias. The hypnosis developed by this study was intended to target the 
two components of test anxiety: Emotionality/physiology and worry/cognition, while the PMR 
targeted only emotionality/physiology. PMR involves the voluntary stretching and relaxing of large 
muscle groups[26]. We hypothesized that both hypnosis and PMR would reduce anxiety symptoms. 
Yet, only hypnosis participants demonstrated a significant change in attentional bias to test-related 
stimuli, compared with those receiving PMR. To the best of our knowledge, this study is the first to use 
hypnosis to help individuals reduce test anxiety and attentional bias toward threatening stimuli. This is 
also the first study to use PMR to reduce attentional bias in students, although several studies have 
found that PMR effectively reduces test anxiety[10,27].

MATERIALS AND METHODS
Participants
The study was conducted at Anhui Medical University in China. The participants were college students. 
A total of 598 medical students were screened. The participants were divided into higher and lower test 
anxiety groups according to their scores on the test anxiety scale (TAS)[28]. The inclusion criteria were: 
Participants with a TAS score higher than 20 formed a high-anxiety group (n = 102), while participants 
with a score lower than 12 formed a low-anxiety group (n = 62). Twelve participants in the high-anxiety 
group refused to participate in the study. The remaining 90 participants were randomly assigned to 
either a hypnosis group or a PMR group, with 45 students in each group. Forty-five of 62 participants 
with low test anxiety scores were randomly selected for baseline comparisons (control group). The 
purpose of using the baseline control group was to explore whether the highly test-anxious individuals 
in both the hypnosis and PMR groups showed an attentional bias to test-related information at the 
pretest, compared to the participants with low test anxiety. Randomization was performed by the 
project leader using a computer-generated random list of numbers. Randomization information was 
sealed in sequentially numbered boxes that were identical in appearance.

The exclusion criteria were: The therapist (the first author) conducted a semi-structured interview to 
ensure that none of the participants had a history of psychiatric or neurological disease, medication use, 
or chronic illness, or a current major psychiatric disorder. The study was approved by Anhui Medical 
University’s Human Ethics Committee (Trial Registration: ChiCTR1900025058). All participants 
provided written informed consent and were paid 180 Chinese Yuan for participating in the study. 
Participants, therapists, and independent evaluators were blinded to the study arm.

Design
There were two groups with high test anxiety in this study: The hypnosis group and the PMR group. 
The low-test anxiety group served as a baseline control group. This was a randomized clinical trial in 
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which two treatment conditions (hypnosis and PMR) were compared with a baseline condition at a ratio 
of 1:1:1. A series of face-to-face assessments were performed at pretest and posttest, and a follow-up at 2 
mo after the intervention (mailed responses). Given that group interventions on test anxiety reduction 
produced more significant effects than individual interventions[11], group interventions were 
conducted for the purposes of this study. Data was collected between February 2018 and May 2019.

Intervention and therapists
The intervention sessions took place in a quiet classroom in the university. The intervention was 
conducted weekly for 6 wk, and each session lasted approximately 30 min. The total intervention time 
and number of intervention sessions for the hypnosis and PMR groups were equal.

Hypnosis group: An experienced hypnosis therapist conducted the hypnosis. Using a standard 
hypnotic induction procedure, the students were induced into a hypnotic state[29]. This procedure took 
approximately 15 min. The participants were then given hypnotic suggestions of mild to high test 
anxiety exposure, with imagery. In the meantime, the participants were given suggestions of relaxation 
and pleasant experiences. Suggestions were also made to change the participants’ cognition and 
attention on the test (see more details in Supplementary material).

PMR group: The participants in the PMR group received PMR training with the guidance of a 
relaxation therapist. The procedure was initially developed by Jacobson[30] and was standardized by 
Bernstein and Borkovec[31]. Although several studies have attempted to combine PMR with guided 
imagery to expose patients to specific positive thoughts[32], this study utilized the PMR procedure 
based on Jacobson[30]’s theory and technique. The PMR technique mainly involved standardized and 
validated methods[31,33]. During the PMR exercises, the participants deliberately applied tension to 
specific muscle groups and then released it. The tension-relaxation response started with the hands, 
moved through the whole body, and ended with the feet.

Control group: Those with low TAS scores, who were included for baseline comparisons, received no 
intervention. Group hypnosis and group PMR were performed by a hypnosis specialist (Li XM) and a 
PMR therapist (Zhang Y). These individuals’ mean duration of practice in psychiatry was 9 years. Each 
therapist received 20 h of additional training specific to the requirements of the study. To ensure 
adherence to the treatments, the therapists followed manuals for hypnosis and PMR and completed a 
checklist recording the techniques used in treatments.

Outcome measures
Primary outcome measure: The TAS was designed to evaluate test anxiety[34]. The scale contains 37 
true-false statements on test-taking, and the total number of “true” checks represents the TAS. The 
interpretation of TAS scores is as follows: 0 to 12 indicates no or mild test anxiety, 13 to 20 indicates 
moderate test anxiety, and > 20 signifies severe test anxiety. This study made use of an adapted Chinese 
version of the TAS that showed sufficient and comparable reliability and validity[28].

Attentional bias was evaluated by the odd-one-out search task adapted from the procedure used by 
Rinck et al[25]. The participant was seated approximately 50 cm from a 17-inch computer screen. Each 
trial started with a fixation cross (500 ms) in the screen center, followed by a 2 × 2 matrix of four words. 
The participant was instructed to determine whether there was a target word that belonged to a 
different category within the matrix by pressing ‘A’ (yes) or ‘L’ (no). The matrix contained four words 
with the same category or three words with the same category and a target word with a different 
category. The matrix remained on the screen until a response was given. The words represented three 
categories of emotional relevance: Threatening words related to the test (n = 60), positive words related 
to positive emotion (n = 60), and neutral words such as ‘furniture’ and ‘natural environment’ (n = 120). 
Attentional bias was assessed: Accelerated detection and slowed disengagement. Eighty trials assessed 
speeded detection as follows: (1) Twenty trials presented the matrix containing three neutral words and 
one positive word; (2) Twenty trials showed the matrix containing three neutral words and one 
threatening word; and (3) Forty trials presented the matrix containing four neutral words. Eighty trials 
assessed slowed disengagement as follows: (1) Twenty trials showed the matrix containing three 
positive words and one neutral word; (2) Twenty trials presented the matrix containing three 
threatening words and one neutral word; (3) Twenty trials showed the matrix containing four positive 
words; and (4) Twenty trials presented the matrix containing four threatening words.

The location of the target word in each matrix was random for each trial and each participant. All 
participants engaged in both sessions, and the order of the sessions was counterbalanced across the 
participants. We conducted a pilot study on a sample of 45 college students to validate all words with a 
9-point Likert scale assessing valence and arousal levels.

Secondary outcome measures: The state-trait anxiety inventory (STAI) consists of two sub-scales[35]. 
One scale assesses the temporary condition of state anxiety, while the other scale evaluates the long-
standing quality of trait anxiety. Each scale contains 20 statements rated on a 4-point Likert scale 
ranging from 0 (almost never) to 3 (almost always). A higher score indicates higher anxiety. We used a 
validated Chinese version of the STAI with satisfying reliability and validity[36].

https://f6publishing.blob.core.windows.net/79359ada-c44b-4737-ad23-8809cc8d8585/WJP-12-801-supplementary-material.pdf
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Before the intervention, the hypnotic susceptibility of participants, regarded as a control variable, was 
evaluated using the Stanford Hypnotic Susceptibility Scale (SHSS), Form C[29]. The scale consists of 12 
motor items. The participant receives one score if they follow the motor suggestion and produce the 
movement. The total score is 12, and a higher score suggests greater hypnotic susceptibility.

Sample size estimation
The power of the sample size was calculated using G*power software. We used an independent sample 
t-test between the hypnosis and PMR groups for sample size estimation with a power of 0.90 at P = 0.05 
using a two-sided test. Moreover, we adjusted for any drop-outs at the rate of 15% during the follow-up 
test, resulting in the final sample size of 135 participants.

Data analysis
Statistical analyses were conducted using SPSS 20.0. The intention-to-treat analyses were conducted on 
data from all participants who completed the pretest assessments. The missing data were treated using 
the last observation carried forward for those who did not complete the follow-up test. First, one-way 
analysis of variance (ANOVA) was conducted to test baseline differences among the three groups. At 
the pretest, planned comparisons were conducted between higher and lower test anxiety groups and the 
hypnosis and PMR groups. Then, the TAS measures were subject to a two-factor mixed design with 
treatment conditions as the between-group and time as the repeated measure factor. Differences in the 
TAS measures were compared using analysis of covariance (ANCOVA) with lysergic acid diethylamide 
post hoc comparisons on the adjusted means. Third, to test potential training effects, ANCOVA was 
performed to compare the hypnosis and PMR groups, using posttest scores as dependent variables and 
the corresponding pretest scores as covariate. Finally, a reliable change index (RCI) for TAS scores from 
pretreatment to posttest was computed using the formula reported by Jacobson and Truax[37]. 
Participants with an RCI score greater than a 1.96 reduction in TAS score at posttest were regarded as 
having a clinically significant improvement. Effect sizes were reported as partial eta squared (ηp

2), eta 
squared (η2), Cohen’s d, or Cramer’s φ. Categorical data were analyzed using χ2 tests. Significance was 
defined at P = 0.05.

RESULTS
Demographic characteristics of samples and baseline comparison
The enrollment of participants and the study flow are shown in Figure 1. A total of 135 participants 
were assigned to three groups: Hypnosis, PMR, and control groups. Characteristics of the participants 
are presented in Table 1. The results of ANOVA conducted on the pretest scores in TAS, STAI, and 
attentional bias measures are shown in Table 1. For attentional bias measures on speeded detection 
trials, the speeded detection score is reaction time for neutral words - reaction time for threatening 
stimuli or positive words. On slowed disengagement trials, the slowed disengagement score is reaction 
time for threatening stimuli or positive stimuli - reaction time for neutral stimuli. One-way ANOVA was 
significant for: TAS (F = 1008.808, P < 0.001), STAI-trait (F = 401.431, P < 0.001), STAI-state (F = 385.483, 
P < 0.001), speeded detection to threatening stimuli (F = 401.431, P < 0.001), speeded detection to 
positive stimuli (F = 401.431, P < 0.001), slowed disengagement from threatening stimuli (F = 401.431, P 
< 0.001), and slowed disengagement from positive stimuli (F = 401.431, P < 0.001). There were 
significant differences between the higher and lower test anxiety groups in the planned comparisons, 
while there were no significant differences between the hypnosis and PMR groups at pretest. Given that 
test anxiety is a situation-specific disorder[13], this study also considered when assessments were made. 
The three groups did not differ in the number of days until the next exam at pretest (F = 1.786, P > 0.05), 
posttest (F = 2.384, P > 0.05), or follow-up (F = 2.730, P > 0.05).

Intervention effects on TAS scores
The difference in TAS scores between the two groups was analyzed using 2 (group: Hypnosis and PMR) 
× 3 (time: Pretest, posttest, and follow-up) repeated measures ANOVA. Significant primary effects of 
time (F = 334.444, P < 0.001, ηp

2 = 0.792) and group (F = 10.619, P = 0.002, ηp
2 = 0.108), and the significant 

interaction effect between time and group (F = 8.869, P = 0.002, ηp
2 = 0.092) were revealed.

A simple effect analysis was conducted at each level of the group variable. The results are 
summarized as follows: (1) For the hypnosis group, a significant effect of time was revealed (F = 304.878, 
P < 0.001, ηp

2 = 0.874), and the paired t-test suggested that the participants had a significantly lower TAS 
score at posttest [t = -21.827, P < 0.001, Cohen’s d = 4.111, 95% confidence interval (CI): 10.218-12.297] 
and at follow-up (t = -14.824, P < 0.001, Cohen’s d = 3.108, 95%CI: 6.567-8.632), compared with that at 
pretest. The participants had a significantly higher TAS score at follow-up compared with posttest [t = 
10.551, P < 0.001, Cohen’s d =1.110, 95%CI: (-4.356)-(-2.959)]; and (2) For the PMR group, a significant 
effect of time was revealed (F = 93.195, P < 0.001, ηp

2 = 0.679), and the paired t-test suggested that the 
participants had a significantly lower TAS score at posttest (t = -10.777, P < 0.001, Cohen’s d = 2.067, 
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Table 1 Characteristics of the participants and baseline comparison among three groups at pre-test

Control (n = 45) Hypnosis (n = 45) PMR (n = 45) Hypnosis & PMR vs control Hypnosis vs PMR

M SD M SD M SD t/χ2 P value Cohen’s d/Cramer’s φ t/χ2 P value Cohen’s d/Cramer’s φ

Female, n 17 27 26 5.35 0.02 0.19 0.05 0.83 0.02

Age 20.94 0.94 20.76 1.05 20.84 0.85 0.13 0.90 0.08 -0.44 0.66 0.08

Education 14.71 0.84 14.80 1.14 14.96 0.82 -0.97 0.33 0.18 -0.76 0.45 0.16

SHSS 8.08 1.92 7.88 1.80 7.57 1.45 1.13 0.26 0.19 0.91 0.37 0.18

TAS score 8.66 1.33 23.74 1.63 23.97 2.42 45.03 < 0.001 8.77 0.53 0.60 0.11

STAI score

Trait 36.78 1.75 49.38 3.14 50.20 2.47 28.14 < 0.001 5.51 1.38 0.17 0.29

State 36.06 1.89 48.34 2.92 49.14 2.59 27.59 < 0.001 5.33 1.37 0.17 0.29

Speeded detection

Threatening words -6.99 212.68 -381.10 159.76 -397.49 189.92 -10.37 < 0.001 1.89 -0.94 0.35 0.19

Positive words -403.62 163.41 -219.88 170.82 -226.21 254.62 4.95 < 0.001 0.94 -0.14 0.89 0.03

Slowed disengagement

Threatening words 111.19 341.38 379.48 437.92 431.94 386.65 4.14 < 0.001 0.78 0.62 0.55 0.13

Positive words 100.93 291.41 -173.90 353.80 -113.31 403.44 -3.80 < 0.001 0.72 0.76 0.45 0.16

False Discovery Rate correction for multiple comparisons was applied to the P values.
PMR: Progressive muscle relaxation; SHSS: Stanford hypnotic susceptibility scale; STAI: State-Trait Anxiety Inventory; TAS: Test anxiety scale.

95%CI: 6.620-9.665) and at follow-up (t = -7.444, P < 0.001, Cohen’s d = 1.408, 95%CI: 3.896-6.789), 
compared with that at pretest. The participants had a significantly higher TAS score at follow-up 
compared with posttest [t = 22.164, P < 0.001, Cohen’s d = 0.572, 95%CI: (-3.055)-(-2.545)].

The simple effect analysis at each level of time variable was conducted by planned t-test. At the 
posttest level, the hypnosis group had a significantly lower TAS score than the PMR group [t = -3.664, P 
< 0.001, Cohen’s d = 0.772, 95%CI: (-5.156)-(-1.530)]. At the follow-up level, the hypnosis group also had 
a significantly lower TAS score than the PMR group [t = -2.943, P = 0.004, Cohen’s d = 0.621, 95%CI: 
(-4.164)-(-0.807)] (Figure 2).

Intervention effects in the attentional bias and STAI
The two higher test anxiety groups were compared with regard to their post-test scores of attentional 
bias and STAI, including pre-test scores as covariate. The results are displayed in Table 2. On speeded 
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Table 2 Analysis of covariance comparing hypnosis and progressive muscle relaxation groups in post-test scores with pre-test as 
covariate

Hypnosis (n = 45) PMR (n = 45) ANCOVA

M SD M SD F P value η2

Speeded detection

threatening words -346.00 279.88 -91.86 199.57 30.35 < 0.001 0.26

Positive words -203.59 299.03 -300.54 242.72 10.03 0.002 0.10

Slowed disengagement

threatening words 260.04 398.21 387.18 420.11 3.36 0.070 0.04

Positive words -4.78 369.07 -117.22 372.78 11.46 0.001 0.12

STAI scores

State 35.11 2.53 36.32 1.92 6.04 0.02 0.07

Trait 38.21 2.51 38.39 2.34 0.12 0.73 0.001

PMR: Progressive muscle relaxation; STAI: State-Trait Anxiety Inventory; ANCOVA: Analysis of covariance.

detection trials, the hypnosis group was slower in detecting threatening stimuli and faster in detecting 
positive words than the PMR group. On slowed disengagement trials, the hypnosis group had a faster 
reaction time to threatening stimuli (one-tailed P = 0.035) or to positive words than the PMR group.

The average posttest scores on state anxiety and trait anxiety are presented in Table 2. The table 
shows that the hypnosis group had a lower state anxiety score than the PMR group, while there was no 
significant difference in the trait anxiety scores of the two groups. Additionally, we compared the 
differences in attentional bias and STAI scores between pretest and posttest. For the hypnosis group, 
there were significant differences between pretest and posttest in speeded detection of threatening 
words (t = -9.143, P < 0.001, Cohen’s d = 1.600), speeded detection of positive words (t = 3.010, P = 0.004, 
Cohen’s d = 0.384), slowed disengagement from threatening words (t = -4.444, P < 0.001, Cohen’s d = 
0.285), and slowed disengagement from positive words (t = 3.865, P < 0.001, Cohen’s d = 0.468). 
However, for the PMR group, there were no significant differences in any of the above scores (P > 0.05). 
For the hypnosis group, there were significant differences between pretest and posttest in trait anxiety (t 
= 608.99, P < 0.001, Cohen’s d = 4.815) and in state anxiety (t = 150.83, P < 0.001, Cohen’s d = 5.491). For 
the PMR group, there were significant differences between pretest and posttest in trait anxiety (t = 
42.481, P < 0.001, Cohen’s d = 3.969) and in state anxiety (t = 27.646, P < 0.001, Cohen’s d = 4.864).

Clinically significant change
The results show that 39 participants in the hypnosis group (86.67%) and 28 participants in the PMR 
group (62.22%) met the criteria for clinically significant change (RCI score greater than 1.96 in TAS score 
at posttest; χ2 = 7.07, P = 0.008).

DISCUSSION
This study investigated the efficacy of hypnosis and PMR for treating individuals with test anxiety. Both 
treatments appeared sound and demonstrated high within-group effect size in primary outcomes of test 
anxiety after intervention and at 2-mo follow-up. An important finding is that hypnosis was more 
effective than PMR in reducing attentional bias to threatening stimuli. For the group comparisons at 
pretest, the highly test-anxious individuals in both the hypnosis and PMR groups showed an attentional 
bias to threat and test-related information, consistent with previous studies[20,21]. Moreover, the higher 
test anxiety groups had significantly higher trait and state anxiety than the lower test anxiety group. 
Previous studies have also found positive correlations between the test anxiety score and STAI[4].

Compared with the pretest, the test anxiety of participants in both the hypnosis and PMR groups 
significantly decreased after 6-wk intervention and at 2-mo follow-up. Our data add to evidence from 
previous randomized controlled trials showing that hypnosis and PMR effectively reduce test anxiety
[10,27]. Notably, the hypnosis group demonstrated lower test anxiety than the PMR group at posttest 
and at follow-up. This finding suggests that, in the present study, hypnosis was more effective than 
PMR in reducing test anxiety. Furthermore, analyses exploring clinically significant change showed that 
86.67% of participants in the hypnosis group and 62.22% of those in the PMR group exhibited clinically 
significant reductions in test anxiety from baseline to posttest. This difference in response rates was 
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Figure 1 Enrollment and study flow. PMR: Progressive muscle relaxation; TAS: Test anxiety scale; STAI: State-trait anxiety inventory; SHSS: Stanford 
hypnotic susceptibility scale; ITT: Intention-to-treat.

statistically significant, demonstrating that hypnosis outperformed PMR in test anxiety symptom 
reduction. In the hypnotic state, the participants were given suggestions of relaxation that produced 
positive and pleasant experiences. This method could help individuals reduce anxiety in a relaxed state 
and facilitate the link between anxious situations and pleasurable experiences. By establishing 
conditioning, individuals learn to anticipate pleasant experiences following threatening stimuli such as 
test situations. These findings have the important clinical implication that a combination of hypnosis 
and other psychotherapies would be more productive in treating anxiety disorders than hypnosis alone. 
Indeed, a previous study suggested that combined treatment using cognitive behavior therapy and 
hypnosis produces better effects than hypnosis alone[38].

Both the hypnosis and PMR groups demonstrated reduced trait anxiety and state anxiety at the 
posttest compared with the pretest, suggesting that test anxiety is relevant to both trait and state 
anxiety. Interestingly, state anxiety was reduced more in the hypnosis group than in the PMR group, 
while there was no significant difference in trait anxiety between the two groups at the posttest. State 
anxiety is unstable and specific to certain situations, which seems to make it more sensitive to training 
and intervention. This finding is consistent with previous studies reporting more beneficial effects from 
intervention on state anxiety than on trait anxiety[39].

Notably, this study investigated the attentional bias of test-anxious students by calculating two 
indices: Speeded detection and slowed disengagement. After the intervention, the individuals in the 
hypnosis group demonstrated reduced detection speed and slowed disengagement toward threatening 
stimuli. Significantly, the hypnosis group showed a reversed speeded detection of and delayed 
disengagement from positive stimuli after the intervention. Taken together, hypnosis appears to help 
individuals be less sensitive to threatening stimuli but more sensitive to positive stimuli, an effect more 
significant than PMR intervention.

These findings prove that hypnosis effectively reduced attentional bias to threatening stimuli and 
increased attentional bias to positive stimuli. In contrast, the PMR had little effect in lowering 
attentional bias to threatening stimuli. Hypnosis relies on hypnotic and posthypnotic suggestions to 
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Figure 2 Test anxiety scores for two groups at pretest, posttest, and 2-mo follow-up test. Error bars represent standard deviation. PMR: 
Progressive muscle relaxation.

modify participants’ cognition and attention, whereas PMR is merely a relaxation technique that can 
affect the physiological and emotional components of test anxiety[5,6]. However, PMR may have little 
impact on cognition and attention. Two significant components of hypnosis are cognition and 
relaxation; combining those two components would be more effective in reducing anxiety[40].

General cognitive models of anxiety suggest that anxious individuals tend to direct their attention 
toward threatening information in the environment[41,42], thereby facilitating the development and 
maintenance of the anxious state[43]. Several studies have emphasized the vital influence of attentional 
bias on anxiety[44,45]. Mathews and MacLeod[46] further indicated that attentional bias has causal 
effects on vulnerability to anxiety. Therefore, attentional bias should be regarded as an essential target 
in treatment, and various training paradigms such as attentional bias modification have, in fact, been 
developed to target it, with promising effects in reducing test anxiety[22] and other disorders[47,48].

Our findings indicate that hypnosis, targeting both muscle relaxation and attentional bias, could 
decrease anxiety vulnerability to test-related stimuli and reduce attentional bias toward test-related 
stimuli. With hypnotic suggestions, the participants could remain calm and relaxed when facing 
information related to the exam, and thus they could cease fixating on the information. However, the 
PMR, which targeted muscle relaxation, could only change anxiety vulnerability and not attentional 
bias. All these suggest that it is crucial to look for an underlying mechanism as a target for prevention 
and treatment.

Hypnosis is not effective for everybody, because some patients respond quickly to hypnotic 
suggestions, while others are unaffected[49]. It appears that hypnotic susceptibility may affect the 
outcome, and it is an important control variable. Hypnotic susceptibility indicates proneness to 
accepting suggestions in and out of hypnosis[50]. Fortunately, there was no significant difference in 
hypnotic susceptibility among the three groups, and thus the influence of hypnotic susceptibility on the 
treatment can be ignored.

This study concluded that hypnosis is efficacious in treating test anxiety by reducing anxiety vulner-
ability and attentional bias to threatening stimuli. However, it had several limitations. First, we did not 
examine participants’ physiological indices, such as skin conductance response, blood pressure, and 
heart rate. This would provide an objective measure more sensitive to the changes induced by the 
intervention. Moreover, a lack of physiological measures also makes it difficult to differentiate whether 
hypnosis did better than PMR due to better physical relaxation or attentional bias, or maybe some other 
factor. Second, the study did not evaluate the influence of the intervention on exam performance. 
Finally, we only considered a 2-mo follow-up, leaving the long-term effects of hypnosis in this context 
inconclusive.

CONCLUSION
Hypnosis is more effective than PMR in reducing test anxiety in medical students; hypnosis could 
modify attentional bias toward threatening stimuli, but PMR could not. The reason for this may be that 
the hypnosis developed in this study targeted both anxiety symptoms and attentional bias, suggesting 
that targeting attentional bias is an important factor in treating test anxiety or other anxiety disorders. 
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Additionally, hypnosis integrated with some form of therapy may have enhanced effects on mental 
disorders.

ARTICLE HIGHLIGHTS
Research background
Test anxiety is prevalent among medical students and leads to impaired academic performance. Test-
related attentional bias has been identified as an important maintaining factor in test-anxious 
individuals.

Research motivation
The present study aimed to evaluate whether hypnosis and progressive muscle relaxation (PMR) could 
modify medical college students’ test anxiety and attentional bias.

Research objectives
This study was designed as an initial pilot randomized clinical trial comparing the effects of hypnosis to 
the effects of PMR on test anxiety and its associated attentional bias. This study is the first to use 
hypnosis to help individuals reduce test anxiety and attentional bias toward threatening stimuli, and is 
also the first to use PMR to reduce attentional bias in students.

Research methods
A total of 598 medical students were screened. The participants were divided into higher and lower test 
anxiety groups according to their scores on the test anxiety scale (TAS). Ninety medical college students 
with high TAS scores were randomly assigned to a hypnosis or PMR group. Another 45 students with 
low TAS scores were included for baseline control group. The intervention was conducted weekly for 6 
wk, and each session lasted approximately 30 min. The total intervention time and the number of 
intervention sessions were matched between the hypnosis and PMR groups. Data were collected at 
pretest, posttest, and 2-mo follow-up.

Research results
Hypnosis group participants had a significantly lower TAS score at posttest (t = -21.827, P < 0.001) and 
at follow-up (t = -14.824, P < 0.001), compared with that at pretest. PMR group participants also had a 
significantly lower TAS score at posttest (t = -10.777, P < 0.001) and at follow-up (t = -7.444, P < 0.001), 
compared with that at pretest. At the posttest level, the hypnosis group had a significantly lower TAS 
score than the PMR group (t = -3.664, P < 0.001). At the follow-up level, the hypnosis group also had a 
significantly lower TAS score than the PMR group (t = -2.943, P = 0.004). Clinically significant 
improvement was found in both the hypnosis and PMR groups (hypnosis = 64.0%; PMR = 62.22%). 
Hypnosis was more effective than PMR in reducing test anxiety among medical college students. 
Hypnosis could modify attentional bias toward threatening stimuli, but PMR could not.

Research conclusions
Hypnosis is more effective than PMR in reducing test anxiety in medical students; hypnosis could 
modify attentional bias toward threatening stimuli, but PMR could not. Additionally, hypnosis 
integrated with some form of therapy may have enhanced effects on mental disorders. Our findings 
have important implications for the design and optimization of hypnotic treatments for anxiety 
disorders.

Research perspectives
This study concluded that hypnosis is efficacious in treating test anxiety by reducing anxiety vulner-
ability and attentional bias to threatening stimuli. The findings imply that attentional bias can be an 
important target in future research on treating test anxiety or other anxiety disorders.
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