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Introduction: Test anxiety, a prevalent psychological issue among medical students, 
can profoundly impact their social, behavioral, and emotional development. This 
condition is significantly associated with challenges in emotional regulation, and to 
date, no effective clinical treatment has been established to address it. This study 
aimed to investigate the potential benefits and effects of group impromptu music 
therapy (GIMT) on enhancing emotional regulation skills and alleviating test anxiety 
in medical students.

Methods: A total of 29 participants in the experimental group and 30 participants 
in the control group were finally included for data analysis. Four weeks prior to 
the final exams, the experimental group commenced GIMT treatment, while 
the control group did not receive any intervention. Following the four-week 
intervention period, both groups were assessed using standardized scales and 
follow-up semi-structured interviews.

Results: The results revealed that students given the GIMT intervention reported 
significantly lower levels of test anxiety, as measured by the Test Anxiety Scale 
(TAS), and experienced fewer difficulties with emotional regulation, as indicated 
by the Difficulties in Emotion Regulation Scale (DERS). Additionally, these 
students achieved higher examination scores than the control group. Qualitative 
data from semi-structured interviews further supported these observations.

Discussion: Collectively, these findings demonstrate that GIMT is an effective 
method for enhancing the emotional regulation abilities of medical students 
and for relieving the symptoms of test anxiety, ultimately resulting in better 
academic performance. The study also indicates that GIMT could be a promising 
clinical auxiliary method for dealing with test anxiety and should be considered 
for inclusion in the curriculum of healthcare professional education programs. 
Nonetheless, more efforts are needed to address the limitations of this method 
before it can be widely used for clinical practice.
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Introduction

Anxiety is an emotional state characterized by tension, worry and/or fear regarding future 
or ongoing events. Excessive anxiety can evoke a range of negative emotions, such as fear, stress, 
helplessness and anger (Putwain et al., 2021), and may even lead to emotional disorders and 
psychological issues. “Test anxiety” specifically refers to the psychological and behavioral 
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responses that individuals experience when they are worried about 
possible failure in exam or comparable evaluative situation (Bodas and 
Ollendick, 2005; von der Embse et al., 2018). Test anxiety is a widespread 
issue globally (Yusoff et al., 2013; Kulsoom and Afsar, 2015; Nazir et al., 
2021), affecting up to 40% of students (Neil and Christensen, 2009).

In China, medical students are particularly prone to severe test 
anxiety (Mao et al., 2019; Zeng et al., 2019; Li et al., 2022; Shi et al., 
2022). They experience higher levels of stress than their peers in 
other disciplines (Shao et al., 2020). Excessive test anxiety can have 
detrimental effects on learning, academic achievement, and 
psychological well-being. The cognitive interference and worry 
caused by test anxiety before exams may lead to poor understanding 
of study material and impair effective study habits, ultimately 
undermining test performance (Chapell et al., 2005; Jerrim, 2023). 
Therefore, an inverse relationship has been observed between test 
anxiety and grade point average (GPA) (Chapell et  al., 2005; 
Jerrim, 2023). Additionally, studies has noted gender disparities in 
the levels of test anxiety and the impact of test anxiety on academic 
performance (Bolbolian et al., 2021; Dowker and Sheridan, 2022).

Emotional regulation is defined as the process through which 
individuals modulate their emotions, determining when they occur, and 
how they are experienced, and how they are expressed (McRae and 
Gross, 2020). Studies have shown that effective emotional regulation can 
reduce anxiety levels and promote psychological resilience (Aldao et al., 
2010; Moltrecht et al., 2021). A recent study has revealed a significantly 
inverse correlation between emotional regulation and test anxiety 
among medical students (Liu et al., 2021). This finding suggests that a 
strong ability to regulate emotions may mitigate test anxiety, while poor 
emotional regulation might aggravate the symptoms of test anxiety. 
Therefore, strategies aimed at improving emotional regulation are likely 
to be effective in alleviating the adverse reactions of test anxiety.

Medical interventions can reduce anxiety (Baldwin et al., 2005; 
Moltrecht et al., 2021), but these treatments may come with other side 
effects, including gastrointestinal discomfort, jitteriness, insomnia, and 
headache (Hodo, 2006; Garakani et al., 2020). Cognitive behavioral 
therapy (CBT) is widely recognized as a first-line psychotherapy for 
anxiety (Fachner et al., 2013; Lim et al., 2015; Bandelow et al., 2022). 
However, certain students, especially those under significant emotional 
regulation pressure, may have difficulty expressing their thoughts and 
emotions verbally (Zhang et al., 2022). This highlights the limitations 
of current treatment strategies for test anxiety, necessitating the 
development of more diverse and innovative prevention methods.

Art therapy is an important component of the realm of therapeutic 
treatment and has been used in various rehabilitation and recovery 
processes. In the field of mental health, modalities such as music 
therapy (MT), painting, and craft therapy are increasingly being 
recognized for their potential benefits. MT, in particular, uses clinical 
and evidence-based music interventions to achieve the personalized 
goals set by qualified practitioners (de Witte et al., 2022). It is distinct 
from music medicine interventions, which are mostly administered 
by medical or healthcare professionals (Dileo, 2006). An increasing 
number of clinical trials have substantiated the efficacy of MT in 
alleviating test anxiety (Eyüboğlu et  al., 2021; Galal et  al., 2021). 
Consequently, MT has been taken as an alternative or complementary 
treatment for psychiatric disorders, including test anxiety (de Witte 
et al., 2020; Lu et al., 2021; de Witte et al., 2022).

Group impromptu music therapy (GIMT) is a specific approach 
of MT. By engaging in collective musical improvisation with various 

instruments, music therapists facilitate an environment where 
participants can release negative emotions, establish interpersonal 
connections, articulate their inner experiences, and accept others 
through safe and nonverbal “quasi-socialized” interactions. Such 
activities are conducive to the improvement of emotional regulation 
and psychological adaptability (Sandak et al., 2019). Our previous 
research has demonstrated that GIMT can effectively enhance 
emotional regulation and reduce depressive symptoms among college 
students (Zhang et al., 2022). However, the potential efficacy of GIMT 
in reducing test anxiety remains unknown.

Studies have explored different ways to mitigate test anxiety, such as 
the use of placebo pills, yogic breathing techniques, animal-assisted 
therapy, online laughter therapy sessions, hand massage, etc. (Quinn and 
Peters, 2017; Kaur Khaira et al., 2023; McCormick and Lamberson, 2024; 
Jirjees et al., 2024). Our study introduced GIMT for the first time to address 
test anxiety. Through the processes of empathy, mirroring, dialogue, 
emotional exploration and discussion, we anticipated participants would 
experience positive transformations during GIMT. This paper aimed to 
investigate the effects of GIMT on test anxiety and emotional regulation in 
medical students. We adopted a randomized controlled trial design to 
administer GIMT. Furthermore, we  integrated quantitative data from 
assessment scales with qualitative insights derived from semi-structured 
interviews to provide a comprehensive evaluation of the therapy’s effect. 
We hypothesize that GIMT can effectively alleviate test anxiety symptoms 
in medical students by improving their emotional regulation skills, which 
could consequently lead to better academic performance.

Materials and methods

Participants

From October 2022 to December 2022, the project team conducted 
recruitment and testing. The age range of 18 to 25 years is commonly 
designated as “emerging adulthood” rather than adolescence 
(Hochberg and Konner, 2019). Individuals in their early twenties no 
longer identify themselves exclusively as teenagers, but they do not 
fully embody the characteristics of mature adulthood. This transitional 
period has been recognized as a distinct developmental phase in 
human life characterized by intricate transformations in neurobiology, 
psychology, and social systems (Gomes et al., 2019). Such changes can 
precipitate instability, potentially triggering anxiety attacks or 
worsening symptoms in vulnerable individuals (Luo et al., 2024). In 
light of these considerations, our study focused on students around the 
age of 20, who are in the “emerging adulthood.” Finally, 250 students 
from Qingdao University participated in the initial testing session.

The selection methods and criteria are: (a) undergraduate 
medical students who will have an exam at the end of the semester; 
(b) 18 ~ 22 years old; (c) Individuals who score ≥ 101 on the 
Difficulties in Emotion Regulation Scale (DERS) and ≥ 20 on the Test 
Anxiety Scale (TAS).

The exclusion criteria are: (a) past or present mental illness; (b) 
current engagement in MT or other anti-anxiety treatments elsewhere; 
(c) the presence of acute suicidal thoughts or behaviors; (d) the 
existence of organic diseases. The criteria for withdrawal from the 
study are: (a) non-participation in more than two consecutive music 
therapy sessions; (b) failure to attend the final assessment; (c) a 
voluntary request to withdraw from the study.
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After selection, 64 students who scored ≥101 on the DERS 
and ≥ 20 on the TAS, and exhibited test anxiety symptoms, were 
assigned to either a control group (n = 32) and or an experimental 
group (n = 32) using a simple randomization method. The simple 
randomization was performed by a research assistant not involved in 
the study, using the Research Randomizer.1 A card with a randomly 
assigned numbers designating the groups were placed inside opaque 
envelopes, and shuffled. As each participant arrived, the research 
assistant opened an envelope in sequence to reveal the 
group assignment.

Post-randomization, we assessed whether any participants had 
close friends in the opposite group with whom they usually shared 
emotions. To prevent bias and ensure that no participants had 
familiar individuals in both groups, those with intimate relationships 
across the two groups were excluded. Additionally, three students 
were excluded from the experimental group for missing more than 
two MT sessions, and two students who failed to complete the data 
collection forms were excluded from the control group during the 

1 https://www.randomizer.org/

analysis period. Ultimately, the research was concluded with 59 
students: 19 females and 11 males in the control group, and 19 
females and 10 males in the experimental group (Figure 1).

All participants were informed of the aim and method of the 
study, and their written informed consents were securely obtained. 
The whole protocol of this study was admitted by the ethics committee 
of the medical college of Qingdao University.

Scales

The DERS is an important tool for assessing individual capacities 
for emotional regulation. Comprising a 5-point Likert scale across 36 
items, the DERS is structured into six dimensions: emotional 
perception, emotional understanding, emotional response acceptance, 
emotional impulse control, goal-directed behavior stimulation, and 
effective use of emotional regulation strategies (McVey et al., 2022). 
The higher the score, the worse the ability of emotional regulation 
(McVey et  al., 2022). An adapted Chinese version of the DERS 
developed by Li et al. (2018) was used in this study. The Cronbach 
alpha coefficient of the DERS in our study was 0.762, indicating the 
scale’s reliability.

FIGURE 1

The participants and data collection procedures of the GIMT intervention. 250 volunteers were assessed and then 64 participants wer enrolled.They 
were randomly divided into two groups. After the GIMT intervention, 30 participants in the control group and 29 participants in the experimental group 
were assessed by the DERS, the TAS and semi-structured interviews.
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The TAS was developed based on the Sarason’s Test Anxiety Scale 
by Wang (2001). The TAS is designed to explore the frequency with 
which the students experience anxiety before, during, and after taking 
tests. The TAS is a true-false, 37-item scale. A high total score indicates 
a higher level of test anxiety (maximum score 37). Respondents are 
divided into three levels according to TAS scores: points ≥ 12, low test 
anxiety level; 12 < points < 20, normal anxiety level; points ≥ 20, high 
test anxiety level. In our study, the Cronbach alpha coefficient of the 
TAS was 0.868, which confirms the reliability of the TAS.

GIMT intervention

The project director and intervention implementers are certified 
and registered music therapists. They are supported by two assistants, 
one male and one female, who are certified psychological counselors 
from the school’s mental health education center. These assistants are 
mainly responsible for recording the emotions and language 
expressions of the participants during the activities, as well as assessing 
the team’s status, and providing timely summaries and feedback. The 
project director has undergone GIMT system training and did not 
participate in the GIMT intervention to avoid bias. They all have over 
7 years of experience in psychological counseling.

The GIMT intervention was strategically scheduled to occur 4 
weeks before the exam week. It was implemented at the Mental Health 
Education Center of Qingdao University. The intervention was 
structured as a weekly session, held every Tuesday for a duration of 
60 min each time. In the GIMT sessions, the students in the 
experimental group were treated as a collective, working together 
under the guidance and promotion of music therapists. All 
participants freely play percussion instruments with low technical 
thresholds such as drums and jointly create personalized music, 
ensuring that all participants could easily join in, regardless of their 
musical background. This method is inclusive and can focus on the 
emotional experiences rather than technical proficiency. Freely 
playing instruments and creating personalized music provide outlets 
for participants’ creativity and expression. During this process, the 
therapists synchronously tracked the students’ performance. This 
allowed them to stimulate and amplify the students’ emotional 
experience and foster a sense of emotional resonance among 
participants. Following each impromptu performance, the therapists 
engaged in discussions with the students about their emotional 

experience triggered by the performance. This reflective step of the 
intervention is critical for helping participants understand their 
emotions, which is a key aspect of emotional regulation.

The GIMT intervention was exclusively implemented for the 
experimental group, Meanwhile, during this same period, the control 
group continued with their regular routines of living and studying 
without any GIMT-related interventions.

Data collection

Students with total scores ≥101 on the DERS and ≥ 20 on the TAS 
were individually interviewed. After GIMT period, the students in 
both groups underwent the DERS and TAS tests once more. 
Subsequently, both groups were followed up for 4 weeks. Throughout 
the follow-up, the students’ examination grades were collected and 
recorded for analysis.

Semi-structured interviews were employed to qualitatively analyze 
the intervention effect by two certified psychological counselors 
(Badrian et al., 2022; Kallio et al., 2016). The interviews took place in 
a quiet room at the Qingdao University. There was not anyone else 
present besides the participants and researchers to ensure privacy and 
focus. The interviews were scheduled to occur after GIMT 
implementation. First, the interview began with a series of open-
ended questions (Table 1). For example: “How do you  feel after a 
period of the GIMT intervention?” Subsequently, the inquiry could 
proceed with questions like, “Do you perceive any changes in your test 
anxiety level?” Exploratory questions were also used during the 
interviews to delve deeper, such as, “Could you explain more?.” The 
interviews continued until data saturation. There were no repeat 
interviews. The average duration of each interview was approximately 
65 min. Students shared their emotional states and psychological 
experiences after the GIMT intervention openly. Related information 
was recorded and summarized by two counselors. In particular, as 
compensation, the control group also received GIMT intervention 
after all testing were completed without follow-up evaluations.

Trustworthiness

In consideration of the trustworthiness, we referred to the criteria 
developed by Guba and Lincholn (1994), which encompass credibility, 

TABLE 1 Interview guide.

Interview time Example semi-structured interview guide Probing question

After GIMT intervention How do you feel after a period of the GIMT intervention? Could you explain more?

Do you perceive any changes in your test anxiety level? What aspects of anxiety have been relieved or disappeared?

Can you give an example of feeling relieved of anxiety during GIMT? Could you explain more?

What musical elements impress you more in GIMT? How do you think 

they affect your emotions?

Rhythms, melodies, harmonies?

Do you feel more motivated to review and study? Could you explain more?

Has the efficiency of learning changed? Could you explain more?

What is your current understanding of exams? Please give me more information.

Do you think this music therapy can raise your confidence in dealing 

with future exams?

How did it help?
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dependability, confirmability, and transferability. We spent sufficient 
time carefully collecting data and investigating participants, with two 
researchers consistently followed up on the data collection process. 
Throughout the data collection process, researchers did not mention 
any research hypotheses and conduct any purposeful analysis. The 
conventional content analysis approach was applied for data analysis. 
Our research results were reviewed by participants and experts for 
approval and feedback. Researchers meticulously reviewed the 
criteria, and discussed the open coding till all problems were 
satisfactorily resolved.

Data processing

The data sets of each scale were analyzed by SPSS version 23.0 
software. The normality distributions of all quantitative data were 
checked using the Shapiro–Wilk normality test. All data sets were 
shown to be normally distributed (p > 0.05). Therefore, independent 
t-test was used to assess differences between different groups. Paired 
samples t-test was employed for within-group comparisons of pre- 
and post-intervention outcomes. The data were represented as 
mean ± standard deviation (SD). The difference of p  < 0.05 was 
considered statistically significant.

Data analysis

The characteristics of the experimental and control subjects, 
including age, height, weight, GPAs, TAS scores and DERS scores, 
were compared using independent t-test to determine whether the 
effectiveness of the randomization process. Then, the effects of the 
GIMT intervention on test anxiety and emotional regulation were 
explored quantitatively by conducting paired samples t-tests to 
compare the TAS or DERS scores of the same individuals before and 
after the GIMT intervention. In the follow-up process, semi-structured 
interviews were carried out to qualitatively analysis the effects of the 
GIMT intervention. Moreover, GPAs of the experimental and control 
groups were compared using independent t-test to indirectly reflect 
the influence of GIMT on test anxiety.

Results

Characterization of the experimental and 
control groups

We analyzed the characteristics data of participants using 
independent t-test. Results showed that there were no significant 
differences between the control group and the experimental group 
in terms of age (control group:19.83 ± 1.05 years; experimental 
group: 19.72 ± 1.07 years. p  = 0.92 > 0.05), height (control 
group:169.07 ± 7.52 cm; experimental group: 168.36 ± 8.13 cm. p = 
0.74 > 0.05), and weight (control group: 59.28 ± 10.76 kg; 
experimental group: 59.98 ± 13.87 kg. p = 0.21 > 0.05). Additionally, 
63.3% of the control group (19/30) and 65.5% of the experimental 
group (19/29) were female, indicating no significant difference in 
the gender composition of the two groups (p  = 0.86 > 0.05). 
Moreover, the two groups had similar GPA from the last semester 

(control group: 2.22 ± 0.65, experimental group: 2.20 ± 0.68, 
p = 0.78 > 0.05). All studies have confirmed the similarity between 
the two groups, indicating that they can be used for subsequent 
grouping experiments.

Regarding psychological assessment, data from the DERS and the 
TAS were statistically analyzed. Before the GIMT intervention, no 
significant differences were observed between the control group and 
the experimental group in DERS scores (control group: 115.73 ± 13.76; 
experimental group: 113.76 ± 11.78. p = 0.68 > 0.05) (Figure 2A) and 
TAS scores (control group: 24.87 ± 3.37; experimental group: 
24.28 ± 3.86. p = 0.43 > 0.05) (Figure 2B). For the six dimensions of 
the DERS, there were also no obvious differences between the control 
group and the experimental group (p > 0.05) (Table 2).

The effect of the GIMT intervention on test 
anxiety

TAS scores of both groups before and after the GIMT intervention 
were calculated by paired samples t-test. After GIMT, the TAS score 
of the experimental group was significantly decreased (before-test 
24.28 ± 3.86, after-test 19.62 ± 7.10. p  < 0.001***) (Figure  2C), 
suggesting a positive impact of the GIMT intervention on reducing 
anxiety levels. On the contrary, in the control group without 
intervention, the TAS score was remarkably higher (before-test 
24.87 ± 3.37, after-test 27.87 ± 3.36. p  < 0.0001***) (Figure  2D), 
implying that without intervention, anxiety levels in the control group 
may have worsened over time.

Considering gender factors, we classified the GIMT intervention 
results of boys and girls using independent t-test (Table 3). Before the 
GIMT intervention, there were no significant differences in TAS 
scores between boys and girls in both the control and experimental 
groups (p  > 0.05), implying that anxiety levels were comparable 
between genders within each group. After the GIMT intervention, the 
results continued to show no obvious differences in TAS scores 
between boys and girls in each group (p > 0.05). These observations 
indicate that gender does not appear to be a factor influencing the 
GIMT intervention effect on test anxiety.

The effect of the GIMT intervention on 
emotional regulation

DERS scores of both groups before and after the GIMT 
intervention were evaluated. There was a significant decrease in 
DERS scores after the GIMT intervention in the experimental group 
(before-test 113.76 ± 11.78, after-test 101.38 ± 13.28. p < 0.0001***) 
(Figure 2E), whereas there was no obvious alteration in DERS scores 
in the control group (before-test 115.73 ± 13.76, after-test 
118.33 ± 13.57. p  > 0.05) (Figure  2F), suggesting that the GIMT 
intervention was effective in improving emotional regulation.

Besides, we  took into account the effect of gender on the 
effectiveness of the GIMT intervention on DERS scores (Table 3). 
According to Table 3, no significant changes were found in DERS 
scores between males and females in both the control and 
experimental groups post-intervention (p  > 0.05), indicating that 
gender does not influence the impact of the GIMT intervention on 
emotional regulation.
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FIGURE 2

Analysis of the TAS and DERS data for the experimental group and the control group. (A) There were no significant differences between the control 
and experimental groups in emotional regulation before intervention. (B) There were no obvious differences between the control and experimental 
groups in test anxiety before intervention. (C) After intervention, the TAS score was reduced in the experimental group. (D) After intervention, the TAS 
score was increased in the control group. (E) After intervention, the DERS score of the experimental group was reduced. (F) The DERS score of the 
control group shows no difference before and after the GMIT intervention.
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After the GIMT intervention, the experimental group showed 
changed levels in six dimensions of the DERS. The scores of emotional 
perception, emotional response acceptance, emotional understanding, 
goal-directed behavior stimulation, effective use of regulatory 
strategies, and emotional impulse control of the experimental group 
were all significantly decreased compared with their pre-GIMT scores 
(Table 4). This decrease in the DERS scores suggests an improvement 
in emotional regulation ability. For the control group without the 
GIMT intervention, there were no significant differences in the scores 
of the six dimensions of the DERS. These findings indicate that the 
GIMT intervention is beneficial for enhancing emotional regulation 
abilities (Table 4).

Follow-up analyses of subjects’ emotional 
regulation and test anxiety

The follow-up analyses showed that the students in the 
experimental group experienced improved test anxiety levels after the 
GIMT intervention. The enhancements were evident in the following 
aspects: (a) The physical symptoms of test anxiety were attenuated. For 
instance, a participant commented, “I used to suffer from obvious 
gastrointestinal issues before exams. But after receiving GIMT, the 
occurrence of these symptoms has significantly decreased.” (b) They 
reported enhanced concentration and memory, as well as improved 
study efficiency. Most participants stated that they no longer felt 
difficult in concentrating on learning and their learning efficiency has 
increased. (c) Their self-confidence and self-esteem have increased. 
They tried to avoid over focusing on test results and exaggerating 
negative effects of poor results. Some participants reported a 
significant reduction in negative behaviors and they felt confident in 
facing exams. (d) There was a decrease in the frequency of negative 
self-talk and feelings of despair. They no longer avoid testing by 

skipping class or even considering dropping out of school. As one 
participant put it, “I used to feel pessimistic about the results of my 
exams. But now, I just perceive exams as a phase test. Therefore, I can 
do my best to prepare for the exam.” Another participant noted, “I do 
not want to put off exam-related tasks or avoid exams any longer. It is 
only right to take action and concentrate on learning!”

All students in the experimental group showed progress in 
emotional regulation, as evidenced by the following improvements: 
(a) They were more extroverted. They could share their emotional 
experience (positive or negative) more easily. They exhibited a more 
optimistic and positive outlook on life. (b) Their emotional awareness 
became clearer. They started to understand and accept their negative 
feelings. They developed better coping strategies for stress and 
negative emotions. (c) They were better at regulating emotions, and 
could maintain a better balance between their academic and personal 
lives. Their goal behavior and execution abilities were improved. 
Many participants reported a reduction in nervousness and worry 
related to the exam process and results. They no longer show extreme 
mood swings, negative emotions, irritability, excessive tension, or 
panic. One participant remarked, “When facing exams, I  am  no 
longer sensitive, easily provoked, irritable, impulsive and can control 
my emotions. This allowed me to concentrate on the review and 
improve the revision efficiency.” All these reactions suggest that the 
enhanced emotional regulation ability can greatly improve 
test anxiety.

Examination grade after GIMT

During the four-week follow-up, all participants took the final 
exam. The GPA of the experimental group was much higher than that 
of the control group (p < 0.01**) (Table 5), indicating the positive 
effect of the GIMT intervention in alleviating test anxiety.

TABLE 2 Distribution of DERS dimensions in the experimental and control groups before GIMT.

Dimensions Experimental group Control group p t 95% CI

Emotional perception 22.48 ± 3.47 23.30 ± 3.62 >0.05 0.89 −1.034 to 2.668

Emotional response acceptance 18.34 ± 3.30 18.40 ± 4.26 >0.05 0.06 −1.934 to 2.044

Emotional understanding 15.28 ± 1.39 15.37 ± 1.80 >0.05 0.22 −0.746 to 0.928

Goal-directed behavior stimulation 17.76 ± 2.49 18.00 ± 2.69 >0.05 0.36 −1.111 to 1.594

Effective use of regulatory strategies 23.76 ± 5.50 23.50 ± 4.96 >0.05 0.19 −2.986 to 2.468

Emotional impulse control 16.14 ± 3.45 17.17 ± 4.13 >0.05 1.04 −0.958 to 3.016

Independent t-test was used to assess differences between different groups. CI, confidence interval. All data were obtained from the corresponding test scales and expressed as mean ± SD.

TABLE 3 Gender differences of GIMT effect in two groups in test anxiety and emotional regulation.

Scales Groups Before intervention After intervention

Male Female p t 95% CI Male Female p t 95% CI

TAS Experimental 

group

23.90 ± 3.00 24.47 ± 4.31 >0.05 0.37 −3.719 to 2.571 17.60 ± 8.95 20.68 ± 5.90 >0.05 1.12 −8.749 to 2.581

17.807 Control group 24.72 ± 3.23 24.95 ± 3.54 >0.05 0.17 −2.881 to 2.441 27.54 ± 3.50 28.05 ± 3.36 >0.05 0.39 −3.154 to 2.140

DERS Experimental 

group

112.10 ± 12.91 114.63 ± 11.41 >0.05 0.54 −12.093 to 7.030 99.10 ± 14.51 102.58 ± 12.82 >0.05 0.66 −14.229 to 7.271

Control group 120.36 ± 13.65 113.05 ± 13.45 >0.05 1.43 −3.185 to 17.807 125.18 ± 15.22 114.37 ± 11.07 >0.05 2.25 0.951 to 20.676

All data were obtained from the corresponding test scales and expressed as mean ± SD. Independent t-test was used to assess differences between different groups. CI, confidence interval.
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TABLE 5 Distribution of GPAs of the students in the experimental and control groups.

Experimental group Control group p t 95% CI

GPA of last semester 2.20 ± 0.68 2.22 ± 0.65 >0.05 0.10 −0.331 to 0.364

GPA after GIMT 2.41 ± 0.75 1.87 ± 0.71 ** 2.85 −0.921 to −0.160

All data were obtained from the corresponding test scales and expressed as mean ± SD. Independent t-test was used to assess differences between different groups. CI, confidence interval. ** 
represents p < 0.01.

Discussion

A lot of studies demonstrate that MT is effective in relieving 
anxiety (de Witte et al., 2020; Lu et al., 2021; de Witte et al., 2022). 
As for test anxiety, some MTs were also found to be able to reduce 
test anxiety (Eyüboğlu et al., 2021; Galal et al., 2021; de Witte et al., 
2022). The current study is the first to prove the important and 
effective role of GIMT in relieving test anxiety. Both the control 
group and the experimental group exhibited high levels of test 
anxiety before the intervention, which aligns with the findings of 
Ugwuanyi et al. (2020) that test anxiety levels tend to rise as exams 
approach. After the GIMT intervention, the level of test anxiety in 
the experimental group decreased significantly. This is a positive 
result indicating the effectiveness of the intervention. Our study also 
estimated the influence of reduced test anxiety level on academic 
performance. The experimental group receiving the GIMT 
intervention achieved a higher average GPA than the control group. 
These findings are consistent with other studies that links alleviated 
test anxiety with elevated test scores (Lilley et al., 2014; Gallego-
Gómez et al., 2020). Moreover, a 4-week follow-up qualitative study 
after the GIMT intervention indicated that students in the 
experimental group were more likely to accept and handle negative 
emotions, and displayed less anxiety. This qualitative data further 
supports the quantitative outcomes and provides a deeper 
understanding of the effect of the intervention on emotional 
regulation and anxiety levels. Both quantitative analyses and 
qualitative information demonstrate that the GIMT intervention can 
effectively improve test anxiety and emotional regulation, suggesting 

that GIMT might be a promising and valuable tool to help students 
handle and reduce their test anxiety.

The relationship between test anxiety and emotional regulation 
has been discussed in many studies. Emotional regulation can reduce 
anxiety levels during stressful events such as exams (Aldao et al., 2010; 
Moltrecht et al., 2021). Schäfer et al. suggest that the use of emotional 
regulation strategies is a key factor in treating anxiety (Schäfer et al., 
2017). Therefore, the improvement of test anxiety in the experimental 
group may be related to the use of regulation strategies. Recently, Liu 
et  al. found that emotional regulation was significantly negatively 
correlated with test anxiety (Liu et al., 2021), indicating that with the 
improvement of emotional regulation skills, test anxiety may 
be  reduced. Moreover, emotional regulation has been shown to 
indirectly affect test anxiety through the mediating effect of 
psychological resilience (Liu et al., 2021). These findings indicate that 
it may be  possible to reduce the effects of anxiety by helping 
individuals regulate their emotions. In our study, the emotional 
regulation ability of the experimental group was significantly 
improved after the GIMT intervention, as evidenced by the decreased 
scores of the six dimensions of the DERS. Both the quantitative data 
and qualitative research also reported that the students who 
underwent the GIMT intervention exhibited less test anxiety, which 
may be  partially attributed to the improved emotional regulation 
abilities from the GIMT intervention. All these observations reinforce 
the potential of emotional regulation in monitoring test anxiety and 
provide theoretical support for the application of GIMT as an effective 
therapy to improve emotional regulation skills and thereby reduce test 
anxiety levels.

TABLE 4 Scores of six dimensions of emotional regulation in the experimental and control groups.

Dimensions Groups Before 
GIMT

After GIMT p t 95% CI Pairing effectiveness

r P

Emotional perception Experimental group 22.48 ± 3.47 20.45 ± 3.77 ** 1.90 −1.943 to 0.07584 0.73 ***

Control group 23.30 ± 3.62 24.23 ± 3.71 >0.05 3.47 0.834 to 3.235 0.62 ***

Emotional response 

acceptance

Experimental group 18.34 ± 3.30 15.21 ± 3.78 *** 5.64 1.998 to 4.278 0.65 ***

Control group 18.40 ± 4.26 19.07 ± 4.00 >0.05 1.12 −1.885 to 0.551 0.69 ***

Emotional 

understanding

Experimental group 15.28 ± 1.39 14.41 ± 1.72 * 2.72 0.213 to 1.511 0.41 *

Control group 15.37 ± 1.80 15.80 ± 1.94 >0.05 1.37 −1.081 to 0.2147 0.57 ***

Goal-directed behavior 

stimulation

Experimental group 17.76 ± 2.49 15.69 ± 2.80 *** 5.34 1.276 to 2.862 0.70 ***

Control group 18.00 ± 2.69 17.87 ± 2.40 >0.05 0.31 −0.748 to 1.014 0.58 ***

Effective use of 

regulatory strategies

Experimental group 23.76 ± 5.50 21.10 ± 4.75 *** 4.02 1.302 to 4.008 0.77 ***

Control group 23.50 ± 4.96 24.13 ± 5.46 >0.05 0.91 −2.052 to 0.786 0.74 ***

Emotional impulse 

control

Experimental group 16.14 ± 3.45 14.52 ± 3.41 ** 0.31 0.543 to 2.698 0.66 ***

Control group 17.17 ± 4.13 17.23 ± 3.98 >0.05 0.39 −0.419 to 0.286 0.97 ***

All data were obtained from the corresponding test scales and expressed as mean ± SD. The paired samples t-test was used for pre- and post-intervention comparisons of the same group. CI, 
confidence interval. r: correlation coefficient. * represents p < 0.05; ** represents p < 0.01; ***represents p < 0.001.
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There might be  mental reasons and biological reasons for the 
effectiveness of GMIT in alleviating test anxiety. As for the possible 
mental reasons, we propose two possibilities. One potential mechanism 
is that music can act as a distractor to diverting the patient’s attention 
from negative stimuli towards pleasant and encouraging experiences, 
thus lowering anxiety levels (Bernatzky et al., 2011; Chanda and Levitin, 
2013). Another factor is the continuous attunement to patients’ unique 
needs by the music therapists (Pothoulaki et al., 2012), which create a 
supportive and empathetic environment. Possible biological reasons for 
GMIT to improve test anxiety and emotional regulation are as follows. 
Fachner et al. (2013) found that impromptu MT directly affected brain 
activity, particularly in the cerebral cortex of depressive patients with 
comorbid anxiety. The therapy induced frontotemporal nerve 
reorganization in areas associated with mood regulation, potentially 
improving depressive and anxiety symptoms. Some Music interventions 
have been reported to reduce the levels of stress hormones such as 
β-endorphin and cortisol, which are part of the hypothalamic–
pituitary–adrenal (HPA) axis (Chanda and Levitin, 2013). The body can 
release a hormone called adrenaline in response to stresses, including 
test anxiety (Maduka et al., 2015). Impromptu music may reduce the 
secretion of adrenaline and noradrenaline (Conrad et al., 2007; Jiménez-
Jiménez et al., 2013), therefore alleviating the symptoms of test anxiety. 
Besides, music listening was shown to be able to activate amygdala 
(Roozendaal et al., 2009; Nian et al., 2023) and hippocampus (Chanda 
and Levitin, 2013; Koelsch, 2014; Mao et al., 2022), which are involved 
in processing emotions or regulating stress. Moreover, music has been 
found to promote the secretion of dopamine, a neurotransmitter related 
to pleasure and reward (Ferreri et al., 2021; Speranza et al., 2022) These 
changes may reduce stress, enhance positive emotional experience, 
improve impulse control, and finally improve emotional regulation. 
Therefore, GIMT may also target these psychological and physiological 
aspects to form a useful method to reduce test anxiety.

Interestingly, there were no gender differences in the effectiveness 
of the GIMT intervention on test anxiety and emotional regulation in 
our study. This suggests that GIMT is equally beneficial for both females 
and males. Traditional socialization practices often encourage males to 
suppress their emotions, which can lead to increased stress and anxiety 
(Farhane-Medina et al., 2022). Our study suggests that GIMT might 
be suitable to help males express positive emotions and manage negative 
ones, exhibiting high clinical value for male mental health.

Medical students are vulnerable to test anxiety due to the rigorous 
demands of their education. This anxiety may impair their academic 
performance and ability to effectively retain and apply knowledge. If 
not addressed, the stress and anxiety can carry over into their 
professional lives, potentially affecting the quality of patient care. 
Simpler and more practical coping strategies that can help medical 
students recognize and alleviate their stress are needed. These 
strategies should be accessible and easy to incorporate into their busy 
schedules. Our study confirmed the effectiveness of GIMT as an 
intervention for test anxiety and emotional regulation, providing a 
promising clinical auxiliary method for dealing with test anxiety and 
an important addition to a healthcare professional school curriculum.

Limitation

Several limitations of this study should be noted. First, the sample 
size was relatively small, which can affect the statistical power of a study 

and the generalizability of its results. Future studies with a larger sample 
size are needed to provide more reliable results. Second, the results were 
obtained only from the medical students of a single university, limiting 
the external validity of the findings. Future research should include a 
wider range of participants from different medical colleges and 
potentially from different disciplines. Third, in our experiment, there 
were more women than men. As there are gender differences in coping 
with test anxiety, this might introduce bias. We need to strictly pay 
attention to the gender ratio in future studies. Lastly, there is a lack of 
blinding process. This may cause participants bias, where participants’ 
knowledge of the research objective may affect their responses. Double-
blind or triple blind study designs in future research will help alleviate 
this issue. In general, solving these limitations is necessary for the 
advancement of research GIMT and its clinical application.

Conclusion

All findings indicate that GIMT, as an intervention tool, plays 
an important and effective role in relieving test anxiety among 
medical students. The association between improved emotional 
regulation ability and reduced test anxiety suggests that GIMT may 
function by enhancing students’ ability to regulate their emotions. 
This study investigated the role of GIMT in test anxiety among 
medical students for the first time, opening up a new research area 
that can be  further refined. The findings provide a distinctive 
approach that can be integrated into the support systems of medical 
colleges to help students to cope with academic stress and improve 
academic development. Overall, the study adds valuable knowledge 
to the field of mental health interventions in education and 
highlights the potential of GIMT as a non-pharmacological 
approach to improving the mental health and academic outcomes 
of medical students.
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