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Introduction

Feasibility and Effectiveness of Peer-led Virtual Mindfulness-based Art Workshops on Stress, Anxiety 
and Depression in Medical Students

Chaoyang Wang BS*1 and Isha Darbari BS*1, Mazen Tolaymat MD1,2, Sandra Quezada MD, MS, AGAF1,2, John Allen MD1,2, and Raymond K. Cross MD, MS, AGAF, FACG1,2

*Co-First Authors   1University of Maryland School of Medicine and 2University of Maryland Medical Center, Baltimore, Maryland, USA

Introduction: Medical students report high levels of psychological distress, yet they also underutilize mental health services. We investigated the feasibility and efficacy of Mindfulness-Based Art Workshops (MBAW), which combines two established, formal
interventions: a) Mindfulness-Based Stress Reduction (MBSR),and b) art therapy (AT), through a peer-led, virtual workshop series. Hypothesis: Medical student led virtual MBAW will be effective in reducing measures of stress, anxiety, and depression in medical
students. Methods: In 2020, 24 University of Maryland School of Medicine first- and second-year medical students were randomized to either the MBAW or no-intervention control group. Primary outcomes included a) short-term change in State Trait Anxiety
Inventory (STAI) scores and b) difference between intervention and control group perceived stress scores immediately after, and 2, 4, and 6 weeks after a 6-session intervention. At specific time points, participants completed questionnaires, which included STAI
and NIH Toolbox Perceived Stress survey. Paired t-test, McNemar’s test, and mixed-effects model for repeated measures analysis were used to test differences in questionnaire responses. Results: In the intervention group, post-MBAW STAI scores decreased by
16.2 (P = 0.0001), 5 (P = 0.09), 13.7 (P=0.0002), 13.6 (P=0.0001), 12.1 (P=0.0006), and 11.9 (P=0.002) points after sessions 1, 2, 3, 4, 5, and 6, respectively. Intervention group perceived stress scores decreased from baseline by 5.9 (P=0.07) and 4.7 (P=0.09) points more than
the control group immediately after, and 2 weeks after the 6-session intervention. Conclusions: MBAW sessions are effective at reducing short-term anxiety, and a 6-session MBAW workshop intervention shows trends towards decreasing levels of perceived
stress lasting at least 2 weeks following the intervention. Future studies should evaluate a larger population to confirm the positive findings of this pilot study, which will hopefully encourage medical schools to consider integrating and supporting such
programs as a method of addressing the urgent need to aid student wellbeing, within logistical, time, and cost constraints of students and administrators.

Abstract

Methods 

Conclusions

● Historically: 80% medical students report having experienced significant stress
○ 33% anxiety 27% depression sx 11% suicidal ideation 1,2

● Since pandemic: ⬆60% increase in medical student anxiety ⬆70% in depression 5

● Yet medical students and providers still underutilize mental health services leading to:
○ ⬇ Provider quality of life: ⬆ substance use,⬇ socialization 6

○ ⬇ Patient quality of care: ⬇ empathy⬆ bias⬇ academic performance
○ Major barriers: limited time and access, mental health stigmatization 5, 7

Mindfulness is a tool that has been used for centuries to improve emotional management. We tailored
pre-existing mindfulness-based models (MSBR, AT, MBAT) to meet medical student needs*

● Mindfulness: non-judgmental awareness of the present (ex: observed breathing)
● Mindfulness-based stress reduction (MBSR): formal retreat and 8-week course
● Art therapy (AT): therapist-led use of art mediums for reflection and coping
● MBSR + AT = mindfulness-based art therapy (MBAT)

→ non-therapist run and modified design = mindfulness-based art workshops (MBAW)

*Medical-student centered design: Zoom, student-led, peer-to-peer discussion, scripts accessible
after

○ ⬇ Cost, transportation, wait-time
○ ⬆ Convenience, accessibility, reproducibility, camaraderie

● RCT conducted Nov 2020 - Jan 2021 with convenience sample of 24 first (n=12) and second (n=12)
year medical students at the University of Maryland School of Medicine, Baltimore,
MD randomized 1:1 into control and intervention groups

● MBAW workshops: led by medical students (ID and CW) virtually on Zoom

○ 45-minute guided workshop on 6 different themes combining mindfulness, internal exploration, & art

○ 15-minute facilitated discussion prompts in mini “breakout rooms”

Outcome measures:

● State Trait Anxiety Inventory (STAI) measure of anxiety and stress; > 40 indicates probable
clinical levels of anxiety.13

● NIH Toolbox Perceived Stress Scale, NIH PROMIS Anxiety and Depression questionnaires, and
Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS).

● Primary outcome of interest: short-term change in STAI (State Trait Anxiety Inventory)
immediately following MBAW session

● Secondary outcome of interest: long term change in Perceived Stress following the 6-session
workshop series intervention, then 2-, 4-, and 6-weeks following conclusion of workshop series

Statistical Analyses:

● Paired t-test: comparison of pre- and post-MBAW STAI scores
● McNemar’s test: comparison of % participants with clinically significant anxiety before and after

each MBAW session
● Mixed effects model: for repeated measures analysis; comparison of change in perceived stress,

NIH PROMIS anxiety, NIH PROMIS depression, and WEMWBS scores from baseline

Efficacy: 
● Immediate anxiety reduction. STAI scores decreased significantly after every MBAW session, 

except session 2 (Figure 3), and reached below the threshold for clinically significant anxiety (STAI 
score of 40) after each of the 6 sessions (Figure 2). 

● Long term perceived stress scores decreased more in the intervention group compared to the
control group and remained low for an additional 2 weeks before returning to the level of controls
at 4 weeks after the final MBAW session (Figure 3, panel A)

● No significant difference in NIH PROMIS Depression, NIH PROMIS Anxiety, or WEMWBS scores
between intervention and control groups (Figure 3, panels B, C, D)

Feasibility: 

● No observed dropouts in 3-month study period with 100% survey completion rate

Significance

There is an urgent need to address medical student mental wellbeing for the good of future providers, 
patients, and the community, including:
● Training on ⬆ short-term management, ⬆long-term coping skills
● Peer-to-peer conversation  to ⬇mental health stigmatization

This study is novel in 2 ways: the first to teach mindfulness-based art (1) through a non-therapist led 
program and (2) as a remote intervention, within the logistical restrictions of the COVID-19 pandemic.

Characteristics Intervention (n=12) Control (n=12)

Age in years Mean (SD) 24.8 (1.8) 23.3 (1.2)

Gender Female 11 (91.7%) 11 (91.7%)

Race and Ethnicity Asian 6 (50.0%) 6 (50.0%)

Black or African American 0 (0%) 1 (8.3)

Non-white Latino or Hispanic 2 (16.7) 0 (0%)

2 or more races 1 (8.3) 0 (0%)

White 3 (25.0) 5 (41.7%)

Year in Medical School First Year 6 (50.0%) 7 (58.3%)

Second Year 6 (50.0%) 5 (41.7%)

Underlying Mental Health 
Condition

Yes 4 (33.3%) 1 (8.3)

No 8 (66.7%) 11 (91.7%)

Baseline Perceived Stress 
Score

Mean (SD) 59.2 (8.4) 59.5 (7.9)

Baseline Anxiety Score Mean (SD) 64.7 (7.5) 64.3 (6.9)

Baseline Depression Score Mean (SD) 56.2 (6.9) 55.0 (5.7)

Baseline WEMWBS Score Mean (SD) 42.0 (5.5) 45.1 (8.2)

Examples of art produced during MBAW activities

Specific Aim and Hypothesis 

● Aim: to determine if MBAW is a feasible and effective tool to improve measures of mental health in
preclinical medical students.

● Hypothesis: this medical student-centered intervention is associated with improved wellness
outcomes, including decreased levels of stress, anxiety, and depression.

Study Procedures 

Timeline of when questionnaires were administered Timeline of MBAW workshops and themes

Table 1: Demographics and Baseline Characteristics of Intervention and Control Participants from the
University of Maryland School of Medicine Participating in Mindfulness-Based Art Workshop Study

Results

Figure 1: Mean STAI scores 
before and after each MBAW session

Figure 2: Clinically significant STAI scores 
before and after each MBAW session

Figure 3: Mean Change from Baseline Scores of (A) NIH Toolbox Perceived Stress, (B) NIH PROMIS Anxiety and 
(C) Depression, and (D) Warwick-Edinburgh Mental Well-being Scale in University of Maryland School of Medicine 

Students Participating in Mindfulness-Based Art Workshops

Results

Results
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Limitations:
● Population: small sample size & power, heavy female predominance 
● Selection bias
○ However, may emphasize the need for varied options in wellness programming rather than 

fixed, mandatory activities   

Future directions
● Larger, multi-institution application of workshops
● Evaluation of incorporation into curriculum
● RCT on effect of intervention on mental health stigma scales  

Findings
Our MBAW intervention is an effective and feasible tool to aid student mental health, while 
reducing barriers schools otherwise face in incorporating such workshops
● Remote, student-led and designed → convenient, decreased time and money, relevant 

to students
● Easy-to-follow scripts → easily replicable in other sites  (Scan the QR code!)
● Feasible → no dropouts, 100% workshop completion despite busy student schedules
● Peer-to-peer discussions → camaraderie 


