
Evaluating  interventions  to  mitigate  academic  stress  in 
medical students: a systematic review

Evaluación  de  intervenciones  para  mitigar  el  estrés 
académico  en  estudiantes  de  medicina:  una  revisión 
sistemática
Nicholas A. Lavados 1, *, Sebastian Inzunza 2 , Benjamin S. Lillo 3 , Oscar Jerez 4

1  School of Medicine, Faculty of Medicine, University of Chile. Santiago, Chile;  nicolaslavados@ug.uchile.cl  , 
ORCID-ID 0009-0005-4223-3288.
2 School of Medicine, Faculty of Medicine, University of Chile. Santiago, Chile; sebastianinzunza@ug.uchile.cl , 
ORCID-ID 0009-0006-2564-0719
3  School of Medicine, Faculty of Medicine, University of Chile.  Santiago, Chile;  benjaminlillo@ug.uchile.cl  , 
ORCID-ID 0009-0002-3606-296X
4  Department  of  Health  Sciences  Education,  Faculty  of  Medicine,  University  of  Chile.  Santiago,  Chile; 
ojerez@uchile.cl , ORCID-ID 0000-0003-0869-5938.

* Correspondence: nicolaslavados@ug.uchile.cl 

Received: 10/20/24; Accepted: 12/24/24; Published: 13/1/25

Summary: Background: Medical training, characterized by high academic and emotional demands, 
exposes students to significant levels of stress.  This stress can compromise their mental health, 
manifesting in symptoms such as anxiety, depression and burnout, and negatively impacting their 
academic performance. In the long term, these consequences can affect the quality of medical care 
they will provide in the future. This review analyzes interventions carried out to mitigate the effects of 
academic  stress  in  this  population during the  last  5  years.  Methods:  A search was  performed 
following the PRISMA guidelines in the PubMed, Web of Science and Scopus databases. Key terms 
included "Medical students", "academic stress" and "Interventions". Six studies were selected that 
reported face-to-face and virtual interventions in this population and were classified according to 
three  categories:  mindfulness  and  meditation,  yoga  and  physical  practices,  and  psychological 
training and emotional intelligence. Results: Five studies evaluated three main types of interventions: 
yoga and meditation, nutritional interventions and stress management programs. All interventions 
showed significant reductions in stress and improvements in well-being, emotional intelligence, and 
psychological flexibility. Yoga and meditation improved perceived stress levels and physiological 
markers of stress. Nutritional interventions with fermented foods, such as Lactobacillus casei, helped 
reduce stress-related gastrointestinal symptoms. Stress management programs focusing on problem-
based coping strategies increased self-efficacy and reduced psychological distress. Conclusions: The 
findings of this research underscore the critical need for further studies on effective interventions to 
mitigate academic stress in medical students in this line, improving their well-being and ability to 
provide quality care in the future.

Keywords:  Medical  Students,  Academic  Stress,  Interventions,  Mental  Health,  Wellbeing,  Stress 
Management.

Resumen: Antecedentes: La formación médica,  caracterizada por altas demandas académicas y 
emocionales,  expone  a  los  estudiantes  a  niveles  significativos  de  estrés.  Este  estrés  puede 
comprometer su salud mental, manifestándose en síntomas como ansiedad, depresión y burnout, e 
impactando negativamente en su rendimiento académico. A largo plazo, estas consecuencias pueden 
afectar  la  calidad  de  la  atención  médica  que  brindarán  en  el  futuro.  Esta  revisión  analiza 
intervenciones llevadas a cabo para mitigar los efectos del estrés académico en esta población durante 
los últimos 5 años. Métodos: Se realizó una búsqueda siguiendo las directrices PRISMA en las bases 
de datos PubMed, Web of Science y Scopus. Los términos clave incluyeron "Estudiantes de medicina", 
"estrés académico" e "Intervenciones". Se seleccionaron seis estudios que reportaron intervenciones 
presenciales y virtuales en esta población y se clasificaron según tres categorías:  mindfulness y 
meditación,  yoga  y  prácticas  físicas,  y  entrenamiento  psicológico  e  inteligencia  emocional. 
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Resultados: Cinco estudios evaluaron tres tipos principales de intervenciones: yoga y meditación, 
intervenciones nutricionales y programas de manejo del estrés. Todas las intervenciones mostraron 
reducciones significativas en el estrés y mejoras en el bienestar, inteligencia emocional y flexibilidad 
psicológica. El yoga y la meditación mejoraron los niveles de estrés percibido y los marcadores 
fisiológicos  del  estrés.  Las  intervenciones  nutricionales  con  alimentos  fermentados,  como 
Lactobacillus casei, ayudaron a reducir los síntomas gastrointestinales relacionados con el estrés. Los 
programas de manejo del estrés centrados en estrategias de afrontamiento basadas en problemas 
aumentaron la autoeficacia y redujeron el malestar psicológico. Conclusiones: Los hallazgos de esta 
investigación subrayan la necesidad crítica de realizar estudios adicionales sobre intervenciones 
efectivas para mitigar el estrés académico en estudiantes de medicina en esta línea, mejorando su 
bienestar y capacidad para brindar atención de calidad en el futuro.

Palabras clave: Estudiantes de Medicina, Estrés Académico, Intervenciones, Salud Mental, Bienestar, 
Manejo del Estrés.

1. Introduction

Medical  training  is  characterized  by  academic  rigor,  peer  competition,  and  the  emotional 
demands associated with patient interaction (1–4). These factors, coupled with the high burden of 
responsibilities, performance pressure, and high demands of patient care, are a challenge for the 
physician. The clinical environment creates a very stressful atmosphere for medical students (5-6). 
Various studies have shown that high levels of stress associated with the educational process can 
trigger anxiety, depression, burnout, suicidal ideation and alcohol abuse in this population (7–9).

This situation is undesirable, since the combination of the above-mentioned factors, together 
with the personal stressors of each student, leads to great distress, constituting a significant risk factor 
for developing clinically relevant mental pathologies (10-12). Addressing academic stress is crucial 
not only for the individual well-being of students, but also to ensure the quality of the medical care 
they will provide in the future (5). Numerous studies demonstrate that chronic stress can compromise 
the ability of future physicians to establish empathic relationships with patients, hindering effective 
communication and interdisciplinary collaboration (8-12). Furthermore, stress has been associated 
with an increased risk of making medical errors and engaging in unprofessional behavior, which can 
have serious consequences for patients' health (7, 12).

To address this problem, interventions have been designed to mitigate the impact of academic 
stress on students through emotional  management and self-care strategies.  These interventions, 
which include coping skills training programs, mindfulness practices, and yoga, seek to modulate the 
stress response, measured through biomarkers such as cortisol, and improve students' academic 
performance and mental health (5, 8, 13).

While these interventions show great potential to modulate the stress response, solid evidence 
on their efficacy is essential to understand their impact in the academic environment. Therefore, this 
systematic review aims to analyze and synthesize the available evidence on various interventions 
used to address academic stress in medical students over the last ten years and their potential impact 
in academic and clinical environments by answering the following research question: "What are the 
characteristics of interventions aimed at mitigating academic stress in medical students over the last 
10 years?"

2. Methods

Search strategy

A comprehensive search was conducted in PubMed, Web of Science and Scopus using relevant 
keywords and Boolean operators to include related phrases. Following PRISMA guidelines (14) and 
PICO criteria, a comprehensive search was conducted in three databases, PubMed, Web of Science 
and  Scopus,  focusing  on  articles  published  in  peer-reviewed journals.  The  search  employed  a 
combination of relevant keywords: "Medical Students", "Academic Overload", "Academic Stress", 
"Workload", "Interventions", "Strategies" and "Policies."
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Eligibility criteria

Intervention studies conducted in undergraduate medical students aimed at mitigating stress 
were included. These studies were original, quantitative or mixed-methods, published in English or 
Spanish during the last ten years (2014-2024) and assessed cortisol levels in students as a biomarker of 
stress.  Articles that included students from disciplines other than medicine, as well as reviews, 
editorials or commentaries, were excluded.

Literature review

Two independent reviewers (LN and LB) screened the studies based on their titles and abstracts. 
Discrepancies were resolved by group discussion with the participation of a third reviewer (IS). 
Subsequently, the full texts of the selected articles were reviewed for eligibility. Data extraction was 
performed using Microsoft  Excel  software.  Information on authors,  years  of  publication,  study 
location, research objectives, type of intervention, and relevant findings was collected. The extracted 
data were exported to a pre-designed table in Microsoft Word.

3. Results

The search identified potential articles resulting in 1,067 records. After excluding 1,062 records, 5 
studies  met  the  inclusion criteria.  The corresponding diagram was constructed following these 
guidelines (Figure 1).

Figure 1. Diagram PRISMA of the selection process, made with 
the tool by Haddaway et al. (15).
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Characteristics of the studies

The characteristics of each study are summarized in Table 1. The six studies were published 
between 2019 and 2023. The studies included in this review were conducted in six different countries: 
Australia, South Africa, Colombia, Belgium, India, the United Kingdom, and Iran. Five interventional 
studies and one quasi-experimental mixed study were identified. Interventions were implemented in 
person in four studies and virtually in the other two.

Participants

The studies included medical students with an age range between 18 and 51 years. Two studies 
focused on students from the first two years of their degree (17, 20), while the remaining four studies 
included students from a broader range of years, while the others involved third year (19), fourth year 
(18) students and a mix of medical students between 18 and 25 years (16). A common finding is the 
high participation of women. In all cases, the proportion of women exceeded 50%.

Duration of educational intervention

The duration of the interventions ranged from 30 days to 6 months. The shortest intervention 
was that of Karbownik et al. (19), which lasted 30 days, while the longest, conducted by Kunati et al. 
(16), lasted 6 months. There were also differences in the frequency with which the interventions were 
carried out, as shown in Table 1.

Types of intervention

The interventions were grouped into three categories: a) yoga and meditation, b) nutritional 
interventions, and c) stress management programs.

a) Yoga and meditation.

Yoga combines physical activity and mindfulness, and the literature suggests that it effectively 
reduces stress by balancing nervous system activity, promoting relaxation, decreasing anxiety, and 
improving well-being. Moreno et al. (17) conducted a clinical trial on the effects of Hatha yoga and 
meditation on academic stress in medical students, demonstrating a reduction in students' perceived 
stress scores. However, an increase in salivary cortisol levels was also reported following the Hatha 
yoga intervention, with an average of 33.1 ± 4.8 μg/dL at baseline and 54.8 ± 6.2 μg/dL at the end of 
the intervention. In the meditation group, a non-significant increase in salivary cortisol levels was 
observed, with an initial mean of 48.2 ± 4.9 μg/dL and 53.1 ± 6.9 μg/dL at the end of the intervention. 
It is noteworthy that the intervention began at the beginning of the academic semester, while the final 
measurements were made near the end of the semester, but in both cases, these reported levels are 
substantially  above the typical  physiological  range of  salivary cortisol,  even considering stress-
induced increases. Such high values suggest a possible problem with the trial methodology, data 
recording, or other procedural aspects. Kunati et al. (16), on the other hand, focused on heartfulness 
meditation,  an  integrative  approach  to  meditation  that  seeks  to  connect  with  the  inner  self. 
Heartfulness meditation traditionally uses three main methods: 1) meditation, 2) cleansing, and 3) 
prayer, with the goal of purifying and expanding consciousness and self-knowledge. They found that 
this practice positively affected sympathovagal balance and reduced stress, as measured by serum 
cortisol levels, with baseline levels of 11.5 ± 4.53 μg/dL and 2.3881 μg/dL after the intervention, 
respectively. There was also a decrease in pulse rate, respiratory rate, blood pressure, and serum 
cortisol levels after six months of heartfulness meditation. This study highlights that the parameters 
analyzed were measured when students were not taking exams.

b) Nutritional interventions.

Nutrition affects individuals throughout their lives, playing a crucial role in the prevention, 
treatment, and management of diseases that lead to negative health outcomes globally. Inadequate 
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nutrition has been linked to the development of mental health disorders due to the critical role 
nutrients play in the neuroendocrine system, making diet a modifiable factor to address mental 
health, mood, and cognitive performance. Kato-Kataoka et al.  (18) evaluated the effects of daily 
consumption of milk fermented with the Lactobacillus casei Shirota strain for 8 weeks, focusing on 
stress-induced abdominal dysfunction. Daily consumption of this food was found to produce a 
significant  reduction  in  abdominal  dysfunction  and  stress-related  gastrointestinal  symptoms 
compared to those in the placebo group, in addition to an increase in the diversity of bacterial species 
in the gut microbiota and a significant suppression of elevated salivary cortisol levels and feelings of 
stress, measured using a visual analogue scale. In this context, before the intervention, the salivary 
cortisol level of students in both groups (placebo and L. casei) was 1.5 ± 0.2 ng/mL. However, at the 
end of the intervention, a significant increase in salivary cortisol levels was observed only on the day 
before the exam (p < 0.01) in the placebo group compared to baseline. Salivary cortisol values at the 
time of the exam, before and after, were not explicitly provided. Karbownik et al. (19) focused on 
supplementation  with  the  probiotic  Saccharomyces  boulardii  for  30  days  and  reported  that 
supplementation  with  this  type  of  microorganism  did  not  significantly  improve  academic 
performance or reduce anxiety or stress levels, as measured by salivary cortisol and metanephrine 
levels. In fact, the pre-intervention cortisol concentration in the S. boulardii group was 2.22 ng/dL, 
and increased to 3.20 ng/dL at the end of the intervention. In the placebo group, these values were 
2.13 ng/dL and 3.06 ng/dL, respectively, indicating a significant increase in cortisol levels in both 
groups, but no significant difference between them. The study highlights that this intervention began 
one  month  before  a  pharmacology  exam,  and  the  cortisol  values  reported  correspond  to 
measurements taken one day before said exam.

c) Stress management programs.

Coping involves cognitive and behavioral strategies to manage stress, which vary significantly 
between and within individuals. Purnawati et al.  (20) developed a stress management program 
focusing  on  problem  coping,  which  consisted  of  a  1.5-hour  training  session  focused  on  time 
management, assertiveness, and internal locus of control. The results demonstrated a significant 
increase in self-efficacy and a reduction in psychological distress and salivary cortisol levels in the 
intervention  group  compared  to  the  control  group.  Specifically,  salivary  cortisol  levels  in  the 
intervention group were 0.683 ± 0.367 μg/dL preintervention and decreased to 0.433 ± 0.231 μg/dL 
postintervention, whereas in the control group, levels were 0.488 ± 0.271 μg/dL preintervention and 
0.495 ± 0.264 μg/dL postintervention. No background academic information was provided.

4. Discussion

The high prevalence of stress, anxiety, and depression symptoms among medical students is a 
growing  concern  reflected  in  contemporary  medical  literature  (1,5,12).  Compared  to  other 
educational  programs,  medical  education  has  been reported to  be  the  most  stressful  academic 
curriculum, which increases the risk of developing stress-related disorders (16). A study conducted in 
40 medical schools in the United States reported a prevalence of generalized anxiety disorder (GAD) 
of 30.6% and a prevalence of depression of 24.3% among students, in contrast to the prevalence of  
GAD in the general population aged 20–39 years of 2.3% and only 4.9% for depression (21). However, 
while this review revealed that quantitative studies are scarce, it identified three emerging categories 
of interventions aimed at addressing this problem: yoga and meditation, nutritional interventions, 
and stress management programs.

Although it  would be desirable to implement yoga-based interventions to reduce stress in 
medical students, particularly during high-stress periods such as examinations, clinical rotations, and 
transition  to  practice,  the  literature  strongly  points  out  that  more  rigorous  studies  aimed  at 
standardizing interventions and assessing their long-term impact are lacking. For example, Sharma et 
al.  (22)  reviewed  the  efficacy  of  yoga-based  interventions  for  stress  management  in  a  healthy 
population  and  reported  positive  results  in  12  of  17  studies.  They  emphasize  the  need  for 
standardized interventions and robust study designs. Similarly, Cramer et al. (13) conducted a meta-
analysis suggesting that yoga may alleviate depressive symptoms and improve mental well-being, 
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including in medical students, highlighting the importance of rigorous methodologies to measure its 
impact.

The present study revealed that the intervention conducted by Moreno et al. (17) was effective in 
reducing academic stress levels in medical students, as measured by perceived stress scores, both in 
the Hatha yoga group and in the meditation group, which is consistent with the evidence available in 
the literature,  underlining the benefits of yoga-based interventions within medical education as 
effective tools to reduce academic stress. However, salivary cortisol levels increased significantly after 
the Hatha yoga intervention and did not increase significantly in the meditation group. These results 
seem  to  contradict  the  evidence  indicating  the  benefit  of  yoga  in  reducing  cortisol  levels,  as 
mentioned above. In this regard, the authors pointed out that this could have been explained by the 
timing of sampling to measure cortisol levels. For both groups, the first sample was taken at the 
beginning of the academic semester, when students were less exposed to academic stressors, while 
the second sample was taken at the end of the semester, when there was greater exposure to these 
factors. Despite the above, Maity et al. (23) highlight in their review the need for a paradigm shift in 
the traditional medical curriculum, where complementary and alternative activities such as yoga are 
required, which could face barriers in their implementation, such as skepticism, misunderstandings, 
lack of time and available resources, among others (23). Integrating yoga practices into the medical 
education curriculum has potential as a preventive measure. This approach could not only reduce the 
incidence  of  stress-related  disorders  among  medical  students,  but  also  foster  an  educational 
environment that prioritizes both academic excellence and mental well-being (24,25).

In addition to yoga, meditation has been shown to reduce stress and anxiety and improve well-
being in the general population in many of its variants (13,26,27). Thakur et al. (27) conducted a 
randomized controlled trial on the impact of a heartfulness meditation practice-based intervention 
and reported that the non-meditator group showed no significant differences in any of the parameters 
assessed after the intervention, whereas the intervention group showed a non-significant decrease in 
perceived stress scores and a significant decrease in anxiety. This study also established a direct effect 
of heartfulness meditation practice on cortisol levels, reporting a decrease in serum cortisol in the 
meditation group. Along these lines, Thimmapuram et al. (28) investigated the impact of a 12-week 
heartfulness meditation program on burnout, emotional well-being, and telomere length in residents, 
faculty  physicians,  and  nurses  at  a  teaching  community  hospital.  Participants  who  practiced 
meditation showed significant improvements in measures of burnout and emotional well-being, 
while the control group showed no significant changes. This study suggested that meditation could 
be a valuable tool to alleviate burnout and improve well-being in healthcare professionals, including 
medical students, and could be a promising approach to support mental health and resilience in 
demanding healthcare settings. These findings are supported by Kunati et al. (16), who reported that 
heartfulness meditation significantly reduced several physiological variables associated with stress, 
such as respiratory rate, heart rate, blood pressure, and plasma cortisol levels, in participants after six 
months of heartfulness meditation practice. These interventions could not only help manage current 
stress levels but also equip students with skills to maintain mental health throughout life.

Current  research  also  revealed  that  interventions  targeting  symptom  improvement  by 
regulating gut-brain-microbiota connections with probiotic supplementation might play a role in 
decreasing  psychological  distress.  Nutrition  and  the  gut  microbiome  are  known  to  influence 
neuroendocrine  regulation  (29),  and  the  GI  microbiome  has  been  implicated  in  several 
neurobiological pathways associated with mental illness, and appears to be a modifiable risk factor 
amenable to intervention (30). Stress and depression reshape the gut microbiome through stress 
hormones, inflammation, and autonomic changes, while the gut microbiome releases metabolites, 
toxins, and neurohormones that can alter eating behavior and mood (30).

Strengths and limitations of the study

This systematic review offers a detailed overview of recent interventions designed to address 
academic  stress  in  medical  students,  providing  a  critical  assessment  of  their  effectiveness  and 
potential impact on student well-being. The inclusion of a variety of quantitative and mixed-methods 
studies  from  different  countries,  as  well  as  the  diversity  of  interventions  evaluated,  offers  a 
comprehensive perspective on current strategies to mitigate academic stress in medical students.
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However, this study has several limitations that should be taken into account. First, most of the 
included studies  assessed the effects  of  the interventions over a  short  period,  which limits  the 
understanding of their long-term impact. Second, the lack of long-term follow-up also restricts the 
understanding of how these interventions might influence academic performance and mental health 
throughout students' careers. Third, the variability in the methodological quality of the reviewed 
studies, as well as the lack of uniformity in the research designs, may have affected the reliability of  
the conclusions obtained. Finally, the lack of standardization in the scales or instruments used to 
measure academic stress and its effects may have impacted the comparability of the results between 
the included studies.

Implications for policy, practice, and equity in student health

The high prevalence of  stress,  anxiety,  and depression symptoms among medical  students 
underscores the critical need for effective interventions to mitigate academic stress. Nutrition-based 
interventions, meditation, yoga, and stress management programs have demonstrated benefits in 
reducing stress and improving emotional well-being, as well as improving associated physiological 
variables,  primarily  cortisol  levels,  in  institutional  settings.  Integrating  these  interventions  into 
medical curricula could help improve students’ resilience and mental health, which could translate 
into more empathetic and effective medical practice. Furthermore, educational institutions should 
consider  personalizing  and  making  these  interventions  accessible,  including  through  digital 
platforms, to ensure their effectiveness and adherence.

Suggestions for future studies

a) Standardization and customization of interventions: More research is needed to standardize 
interventions and adapt them to the individual needs of students.

b) Long-term evaluation: Future studies should focus on evaluating the long-term effects of 
interventions on the mental health and academic performance of medical students, providing data on 
the sustainability of the observed benefits.

c) Rigorous methodological designs: It is essential to use rigorous methodological designs to 
improve the quality of evidence and allow comparisons between different types of interventions.

d)  Barriers  and  facilitators:  Research  is  needed  to  identify  barriers  and  facilitators  to  the 
implementation of  interventions,  especially in terms of  access and dissemination,  to ensure the 
impact and sustainability of these strategies.

e) Impact on medical practice: Evaluating how improvements in students’ mental health and 
resilience  translate  into  their  future  clinical  and  professional  practice  can  provide  a  broader 
perspective on the value of these interventions.

f)  Integration into  the  curriculum:  Evaluate  the  barriers  and effectiveness  of  incorporating 
interventions into the medical  curriculum, comparing different types of  interventions and their 
impact on academic performance.

g) Economic impact: Evaluate the cost-benefit of systematically implementing interventions in 
universities, including the impact on the costs of local mental health programs for students.

5. Conclusions

 The systematic review highlights the significant impact of academic stress on medical students 
and the potential of several interventions to mitigate this stress.

 Interventions such as yoga, meditation, nutritional strategies, and stress management programs 
have shown promising results in reducing stress and improving psychological well-being.

 Yoga and meditation, especially Hatha yoga and heartfulness meditation, have been effective in 
reducing perceived stress.

 Nutritional interventions with probiotics, such as Lactobacillus casei Shirota, have shown benefits 
in managing stress-induced gastrointestinal symptoms and maintaining gut microbiota diversity.

 Stress management programs, focusing on problem-solving coping strategies, effectively increase 
self-efficacy and reduce psychological distress.

 This review highlights the need to incorporate these interventions into medical school curricula to 
improve students’ resilience and mental health.
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 Future studies should standardize these interventions, evaluate their long-term impacts, and 
explore barriers and facilitators to their implementation.

 Addressing academic stress not only improves the well-being of  medical  students,  but also 
ensures that they are better prepared to provide quality care in their future medical careers.

Funding: There has been no funding.

Declaration of conflict of interest: The authors declare that they have no conflict of interest.

Author contributions: NL was involved in collaborative conceptualization of the review topic, selection 
of  relevant  articles  and  literature  review,  writing  the  manuscript,  citation  management,  and 
formatting of the review manuscript, as well as supervising and coordinating the review process. IS 
contributed to the review process by creating the PRISMA diagram, designing a summary table based 
on information extracted from the articles, participating in discussions to resolve disagreements 
among authors during the review process, and drafting the manuscript. BL was involved in the initial 
selection of studies based on titles and abstracts, participated in group discussions to reach consensus 
on study eligibility during the review process, contributed to citation management and formatting of 
the review manuscript, and writing the manuscript. OJ assisted in mentoring and guiding throughout 
the review process, including conceptualizing the review topic, revising sections of the manuscript, 
providing critical comments, choosing the journal of interest, and reviewing and approving the final 
version of the manuscript before submission to the journal.
Acknowledgements:  The  authors  would  like  to  acknowledge  the  support  of  several  tools  used  in  the 
development of this study. ChatGPT contributed to the writing and synthesis of the manuscript. The Elicit  
platform accelerated the literature review process by efficiently finding relevant articles. NotebookLM was used 
to speed up the process of analyzing articles and identifying patterns and trends within the data.

6. References. 

1. Marconi A, Baez Rocha S, Chiarelli J, Freddi J, Knopoff E. Psychoactive Substance Use In Medical School 
Students At A Public University In Argentina: Lifetime Prevalence And Differences. J Comp Int High Educ. 
2021 , 13(4), 28-39. https://ojed.org/index.php/jcihe/article/view/3345 

2. Carton L, Cabé N, Ménard O, Deheul S, Caous AS, Devos D, et al. Cognitive dopage for students : un moyen 
chim(ér)ique  de  s'en  mettre  plein  la  tête ?  Therapies. 2018  ,  73(4),  319-29. 
https://linkinghub.elsevier.com/retrieve/pii/S0040595717301853 

3. Popa-Velea O, Pîrvan I, Diaconescu LV. The Impact of Self-Efficacy, Optimism, Resilience and Perceived 
Stress on Academic Performance and Its Subjective Evaluation: A Cross-Sectional Study. Int J Environ Res  
Public Health. 2021 , 18(17), 8911. https://doi.org/10.3390/ijerph18178911 

4. Nebhinani N, Kuppili PP, Mamta. Stress, Burnout, and Coping among First-Year Medical Undergraduates. J  
Neurosci Rural Pract. 2021 , 12, 483-9. https://doi.org/10.1055/s-0041-1727576 

5. Yogeswaran V, El Morr C. Effectiveness of online mindfulness interventions on medical students' mental 
health: a systematic review.  BMC Public Health. 2021  ,  21(1), 2293.  https://doi.org/10.1186/s12889-021-
12341-z 

6. Chmielewski J, Łoś K, Łuczyński W. Mindfulness in healthcare professionals and medical education. Int J  
Occup Med Environ Health. 2021 , 34(1), 1-14. https://doi.org/10.13075/ijomeh.1896.01542 

7. Moore S,  Barbour R,  Ngo H,  Sinclair  C,  Chambers  R,  Auret  K,  et  al.  Determining the feasibility  and 
effectiveness of brief online mindfulness training for rural medical students: a pilot study. BMC Med Educ. 
2020 , 20(1), 104. https://doi.org/10.1186/s12909-020-02015-6 

8. Hathaisaard C, Wannarit K, Pattanaseri K. Mindfulness-based interventions reducing and preventing stress 
and burnout in medical students: A systematic review and meta-analysis.  Asian J Psychiatry  .  2022  , 69, 
102997. https://doi.org/10.1016/j.ajp.2021.102997 

9. Baeza-Velasco C, Genty C, Jaussent I, Benramdane M, Courtet P, Olié E. Study protocol of a multicenter  
randomized  controlled  trial  of  mindfulness-based  intervention  versus  relaxation  to  reduce  emotional 
exhaustion in medical students in France: the “Must prevent” study.  BMC Psychiatry  .  2020  , 20(1), 115. 
https://doi.org/10.1186/s12888-020-02529-9 

10. Fazia T, Bubbico F, Nova A, Buizza C, Cela H, Iozzi D, et al. Improving stress management, anxiety, and 
mental well-being in medical students through an online Mindfulness-Based Intervention: a randomized 
study. Sci Rep . 2023 , 13(1), 8214. https://doi.org/10.1038/s41598-023-35483-z 

https://doi.org/10.1038/s41598-023-35483-z
https://doi.org/10.1186/s12888-020-02529-9
https://doi.org/10.1016/j.ajp.2021.102997
https://doi.org/10.1186/s12909-020-02015-6
https://doi.org/10.13075/ijomeh.1896.01542
https://doi.org/10.1186/s12889-021-12341-z
https://doi.org/10.1186/s12889-021-12341-z
https://doi.org/10.1055/s-0041-1727576
https://doi.org/10.3390/ijerph18178911
https://linkinghub.elsevier.com/retrieve/pii/S0040595717301853
https://ojed.org/index.php/jcihe/article/view/3345


RevEspEduMed 2025, 1: 633961; https://doi.org/10.6018.edumed. 633961 9

11. Haykal KA, Pereira L, Power A, Fournier K. Medical student wellness assessment beyond anxiety and 
depression:  A  scoping  review.  Plos  One  .  2022  ,  17(10),  e0276894. 
https://doi.org/10.1371/journal.pone.0276894 

12. Rotenstein  LS,  Ramos  MA,  Torre  M,  Segal  JB,  Peluso  MJ,  Guille  C,  et  al.  Prevalence  of  Depression, 
Depressive Symptoms, and Suicidal Ideation Among Medical Students: A Systematic Review and Meta-
Analysis. JAMA . 2016 , 316(21), 2214. https://doi.org/10.1001/jama.2016.17324 

13. Cramer H, Lauche R, Langhorst J, Dobos G. Yoga for depression: a systematic review and meta-analysis: 
Review:  Yoga  for  Depression:  A  Meta-Analysis.  Depress  Anxiety  .  2013  ,  30(11),  1068-83. 
https://doi.org/10.1002/da.22166 

14. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JPA, et al. The PRISMA statement for 
reporting  systematic  reviews  and  meta-analyses  of  studies  that  evaluate  health  care  interventions: 
explanation  and  elaboration.  J  Clin  Epidemiol. 2009  ,  62(10),  e1-34. 
https://doi.org/10.1371/journal.pmed.1000100 

15. Haddaway NR, Page MJ, Pritchard CC, McGuinness LA. PRISMA2020 : An R package and Shiny app for 
producing PRISMA 2020 compliant flow diagrams, with interactivity for optimized digital transparency‐  
and Open Synthesis. Campbell Syst Rev. 2022 , 18, e1230. Available at https://doi.org/10.1002/cl2.1230 

16. Kunati P, Singh MSB, . V, Sharvani N, Kiranmayi V. Effect of Heartfulness Meditation on Cortisol Levels and 
Vital Parameters in Healthy Female Medical Students. A Prospective Longitudinal Study. J Clin Diagn Res. 
2023 , 17, CC05-08. https://doi.org/10.7860/JCDR/2023/59832.17715 

17. Moreno S, Becerra L, Ortega G, Suarez-Ortegón MF, Moreno F. Effect of Hatha Yoga and meditation on  
academic  stress  in  medical  students—Clinical  trial.  Adv  Integr  Med. 2023  ,  10(3),  122-30. 
https://doi.org/10.1016/j.aimed.2023.09.001 

18. Kato-Kataoka A, Nishida K, Takada M, Kawai M, Kikuchi-Hayakawa H, Suda K, et al.  Fermented Milk 
Containing Lactobacillus casei Strain Shirota Preserves the Diversity of the Gut Microbiota and Relieves 
Abdominal Dysfunction in Healthy Medical Students Exposed to Academic Stress. Appl Environ Microbiol. 
2016 , 82(12), 3649-58. https://doi.org/10.1128/aem.04134-15 

19. Karbownik MS, Kręczyńska J, Kwarta P, Cybula M, Wiktorowska-Owczarek A, Kowalczyk E, et al. Effect of 
Supplementation with Saccharomyces Boulardii on Academic Examination Performance and Related Stress 
in Healthy Medical Students: A Randomized, Double-Blind, Placebo-Controlled Trial.  Nutrients  .  2020  , 
12(5), 1469. https://doi.org/10.3390/nu12051469 

20. Purnawati S, Adiatmika PG, Lesmana CBJ. The Effect of a Problem-focused Coping Stress Management 
Program on Self-efficacy, Psychological Distress, and Salivary Cortisol among First-year Medical Students of 
Udayana University. Acta Med Philipp . 2021 , 55(6). https://doi.org/10.47895/amp.v55i6.3163 

21. Halperin SJ, Henderson MN, Prenner S, Grauer JN. Prevalence of Anxiety and Depression Among Medical 
Students  During  the  Covid-19  Pandemic:  A  Cross-Sectional  Study.  J  Med  Educ  Curric  Dev. 2021  , 
8:238212052199115. https://doi.org/10.1177/2382120521991150 

22. Sharma M. Yoga as an Alternative and Complementary Approach for Stress Management: A Systematic 
Review. J Evid-Based Complement Altern Med . 2014 , 19(1), 59-67. https://doi.org/10.1177/2156587213503344 

23. Maity S, Abbaspour R, Bandelow S, Pahwa S, Alahdadi T, Shah S, et al. The psychosomatic impact of Yoga in 
medical  education:  a  systematic  review  and  meta-analysis.  Med  Educ  Online. 2024,  29(1),  2364486. 
https://doi.org/10.1080/10872981.2024.2364486 

24. Chauhan S, Babu AM, Galgalo DA, Melczer C, Prémusz V, Karsai I. Effect of yoga in medical students to 
reduce the level of depression, anxiety, and stress: pilot study (Goodbye Stress with Yoga GSY).  BMC 
Complement Med Ther . 2024 , 24(1), 203. https://doi.org/10.1186/s12906-024-04496-0 

25. Pascoe  MC,  Thompson  DR,  Ski  CF.  Yoga,  mindfulness-based  stress  reduction  and  stress-related 
physiological  measures:  A  meta-analysis.  Psychoneuroendocrinology. 2017  ,  86,  152-68. 
https://doi.org/10.1016/j.psyneuen.2017.08.008 

26. Lynch J, Prihodova L, Dunne PJ, Carroll Á, Walsh C, McMahon G, et al. Mantra meditation for mental health 
in  the  general  population:  A  systematic  review.  Eur  J  Integr  Med. 2018  ,  23,  101-8. 
https://doi.org/10.1016/j.eujim.2018.09.010 

27. Thakur M, Patil Y, Philip ST, Hamdule T, Thimmapuram J, Vyas N, et al. Impact of Heartfulness meditation 
practice on anxiety, perceived stress, well-being, and telomere length.  Front Psychol. 2023  , 14, 1158760. 
https://doi.org/10.3389/fpsyg.2023.1158760 

https://doi.org/10.3389/fpsyg.2023.1158760
https://doi.org/10.1016/j.eujim.2018.09.010
https://doi.org/10.1016/j.psyneuen.2017.08.008
https://doi.org/10.1186/s12906-024-04496-0
https://doi.org/10.1080/10872981.2024.2364486
https://doi.org/10.1177/2156587213503344
https://doi.org/10.1177/2382120521991150
https://doi.org/10.47895/amp.v55i6.3163
https://doi.org/10.3390/nu12051469
https://doi.org/10.1128/aem.04134-15
https://doi.org/10.1016/j.aimed.2023.09.001
https://doi.org/10.7860/JCDR/2023/59832.17715
https://doi.org/10.1002/cl2.1230
https://doi.org/10.1371/journal.pmed.1000100
https://doi.org/10.1002/da.22166
https://doi.org/10.1001/jama.2016.17324
https://doi.org/10.1371/journal.pone.0276894


RevEspEduMed 2025, 1: 633961; https://doi.org/10.6018.edumed. 633961 10

28. Thimmapuram J, Pargament R, Sibliss K, Grim R, Risques R, Toorens E. Effect of heartfulness meditation on 
burnout, emotional well-being, and telomere length in health care professionals. J Community Hosp Intern  
Med Perspect. 2017 , 7(1), 21-7. https://doi.org/10.1080/20009666.2016.1270806 

29. Madison A, Kiecolt-Glaser JK. Stress, depression, diet, and the gut microbiota: human–bacteria interactions 
at  the  core  of  psychoneuroimmunology  and  nutrition.  Curr  Opin  Behav  Sci. 2019  ,  28,  105-10. 
https://doi.org/10.1016/j.cobeha.2019.01.011 

30. Selhub EM, Logan AC, Bested AC. Fermented foods, microbiota, and mental health: ancient practice meets 
nutritional psychiatry. J Physiol Anthropol. 2014 , 33(1), 2. https://doi.org/10.1186/1880-6805-33-2 

© 2025 Universidad de Murcia. Submitted for open access publication under the terms 
and conditions of the Creative Commons Attribution-NonCommercial-NoDerivatives 
4.0  Spain  (CC  BY-NC-ND)  license.  ( 
http://creativecommons.org/licenses/by-nc-nd/4.0/ ).

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1186/1880-6805-33-2
https://doi.org/10.1016/j.cobeha.2019.01.011
https://doi.org/10.1080/20009666.2016.1270806


RevEspEduMed 2025, 1: 633961; https://doi.org/10.6018.edumed. 633961 11

Table 1. Summary of the characteristics of the collected studies.

Authors (Year, country) Aim Target population 
(Sample, N)

Study design Type of 
intervention

Results

Kunati et al. (2023, India) 
(16)

To evaluate the effect of 
Heartfulness 
meditation  on  cortisol 
levels  and  vital 
parameters  in  healthy 
female medical students

N  =  60  female 
medical students

Prospective 
longitudinal 
study

40-60  minute 
Heartfulness 
meditation 
sessions  taught 
by  a  certified 
instructor for the 
first  three  days, 
followed  by 
meditation  on 
your own

There was a significant decrease in pulse rate, 
respiratory  rate,  blood  pressure,  and  serum 
cortisol levels after six months of Heartfulness 
meditation practice.

Moreno  et  al.  (2023, 
Colombia) (17)

Investigating the effects 
of  Hatha  Yoga  and 
meditation on academic 
stress  in  medical 
students

N  =  40  under 
graduate  medical 
students  between 
the  second  and 
fourth semester

Randomized 
clinical trial

One-hour 
sessions, twice a 
week  for  14 
weeks  of  Hatha 
yoga  and 
meditation

The  study  found  that  both  Hatha  Yoga  and 
meditation effectively reduced academic stress 
levels in medical students. Participants in both 
groups showed improvements in stress levels 
based  on  perceived  stress  scores.  Salivary 
cortisol  levels increased after  the Hatha Yoga 
intervention  and  showed  a  non-significant 
elevation  in  the  meditation  group  after  the 
intervention.

Kato-Kataoka et al. (2016, 
Japan) (18)

To  investigate  the 
effects  of  consumption 
of milk fermented with 
Lactobacillus  casei 
strain  Shirota  on  gut 
microbiota  diversity, 
abdominal dysfunction, 
and  psychological 

N  =  49  fourth-year 
medical students

Randomized 
clinical trial

Daily 
consumption  of 
fermented  milk 
with 
Lactobacillus 
casei  strain 
Shirota  or 
placebo milk for 

The intervention showed a significant impact on 
salivary cortisol levels, a key marker of stress 
response.  Participants  in  the  L.  casei  strain 
Shirota  group  showed  a  notable  decrease  in 
salivary cortisol levels before the test, in contrast 
to  the  placebo  group,  where  a  significant 
increase  was  observed.  Furthermore,  the 
probiotic  intervention  was  associated  with  a 
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parameters  in  healthy 
medical students under 
academic stress.

8 weeks prior to 
the exam

reduction  in  stress-induced  abdominal 
symptoms, indicating its potential  to alleviate 
gastrointestinal  discomfort  during  periods  of 
stress. Individuals in the L. casei strain Shirota 
group exhibited a  remarkable preservation of 
gut microbiota diversity, with a higher number 
of  species  and  a  lower  percentage  of 
Bacteroidaceae compared to the placebo group.

Karbownik  et  al.  (2020, 
Poland) (19)

To  investigate  the 
efficacy  of 
Saccharomyces 
Boulardii 
supplementation  on 
academic  performance 
in examinations and its 
effects on stress markers 
(anxiety,  salivary 
cortisol,  salivary 
metanephrine  and 
pulse  rate)  in  healthy 
medical students under 
academic stress.

N  =  92  third-year 
medical students

Randomized 
clinical trial

Daily dose of the 
assigned 
supplement  for 
30 days

Saccharomyces  Boulardii  CNCM  I-1079 
supplementation  did  not  significantly  affect 
academic  performance  on  examinations, 
anxiety,  salivary  cortisol,  or  salivary 
metanephrine levels in healthy medical students 
under  academic  stress.  However, 
supplementation was associated with a greater 
increase  in  pulse  rate  under  stress  compared 
with the placebo group. This increase in pulse 
rate  may  reflect  enhanced  sympatho-adrenal 
activity.

Purnawati  et  al.  (2021, 
Philippines) (20)

To evaluate the effect of 
a  stress  management 
program  focused  on 
coping  with  problems 
in  first-year  medical 
students

N  =  40  first  year 
medical students

Randomized 
clinical trial

1½ hour training 
class  once  a 
week  for  four 
weeks

The intervention led to a significant increase in 
self-efficacy  scores  among  participants 
compared to before the intervention, along with 
a significant decrease in psychological distress. 
The study also found a significant decrease in 
salivary  cortisol  levels  after  the  intervention 
among participants, indicating a positive impact 
of the program on stress levels.


