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Abstract 
Purpose: Medical students have higher stress levels than their age-
matched peers; however, few online wellness interventions have 
been trialed in this population. This pilot study examined the 
feasibility of an online wellness program for medical students.  
Method: This was a pilot feasibility, mixed-methods study with a 
pre-post design. From September to October 2020, medical 
students from a large Canadian medical school were introduced to 
a 12-week online program with weekly sessions on yoga, 
breathwork, meditation, and nutrition. Feasibility measures 
included adherence, satisfaction, and retention, with secondary 
outcome measures including stress, anxiety, quality of life, and 
mindfulness. Post-program qualitative interviews explored 
participant experience.  
Results: Of 74 participants, 64 completed the program. Twenty-
one achieved the program goal of participating at least two days 
per week. While 74.8% of participants found the program 
accessible and satisfying, some students reported challenges with 
adherence. Exploratory analysis indicated there are signals for 
reduced stress (11%, p = 0.005), anxiety (14%, p = 0.001), and 
improved mindfulness (5.6%, p = 0.001). Qualitative analysis 
revealed themes of participants experiencing an increased sense of 
balance and mindfulness.  
Conclusion: A 12-week online wellness intervention appears 
feasible for medical students, showing potential benefits for stress, 
anxiety, and mindfulness.  
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Introduction 
Medical school is often characterized by high stress due to 
its rigorous academic and clinical demands.1,2 Although 
medical students initially have mental health scores similar 
to those of their age-matched peers, these scores often 
decline during their training.2-4 This decline is associated 
with increased levels of distress, which can manifest as 
anxiety, depression, suicidal ideation, and burnout.2,5-7 
Several reviews report that a significant proportion of 
medical students face mental health challenges, with 27% 
experiencing depression, 34% experiencing anxiety, and 
11% reporting suicidal ideation.8,9 

Recent studies have explored the impacts of mind-body 
interventions that include yoga, breathwork, and 
mindfulness-based meditation on participant stress, 
mindfulness and quality of life. While these studies have 
shown promise in reducing perceived stress and increasing 
mindfulness,10-13 there is little consensus on incorporating 
these within a rigorous training schedule10 or 
implementing them into the medical curriculum.14 The 
primary objective of this study was to assess the feasibility 
and acceptability of a 12-week online wellness program for 
medical students, with a secondary objective of exploring 
pre-post changes in perceived stress, mindfulness, and 
quality of life. 

Methods 
Study design 
This was a single-group, pre-post pilot feasibility study to 
assess adherence, satisfaction, and retention to inform 
potential use in future trials. Ethics approval was received 
from the Health Research Ethics Board at the University of 
Alberta (Pro00082125). The study was registered at 
www.clinicaltrials.gov (NCT04612387). Informed consent 
was obtained from each participant before enrollment. 

Recruitment and participants 
We invited all students enrolled in the Doctor of Medicine 
program at the University of Alberta to participate in the 
study. Potential participants were informed of the study 
through announcements during lectures and newsletters 
from the Undergraduate Medical Education Office. 
Participants were excluded if they had significant medical 
comorbidities, a history of psychosis, post-traumatic stress 
disorder, or were at risk of severe depression. Those 
excluded were provided with contact information for local 
mental health services.  

 

Intervention 
Medical student leads (CR, SJ, KM) modified the 12-week 
program, initially tested in a randomized controlled trial 
(RCT) for individuals living with inflammatory bowel 
disease (IBD)15 for the current context. Intervention 
components included weekly: (1) themed introductory 
videos; (2) videos of yoga postures and breathing 
techniques; (3) guided mindfulness meditation recordings 
(e.g. grounding, personal power, letting go); and (4) 
optional written nutrition tips and recipes (e.g. healthy 
snacks, meal prepping, bone health).  

Data Collection and Outcome Measures 
Quantitative. The primary outcome was feasibility, which 
included adherence (≥ 50% of participants accessing at 
least one component of the routine twice weekly, i.e. 
themed introductory videos, yoga postures and breathing 
techniques, guided mindfulness meditation, or nutrition 
tips), satisfaction (assessed via a survey at completion of 
week 12), and retention (≥ 80% completing initial and final 
surveys). Exploratory effectiveness measures to assess 
potential benefits and support sample size calculations for 
a future RCT included baseline and 12-week changes in 
stress (PSS-10),16 anxiety and depression (Hospital Anxiety 
and Depression Scale (HADS)17, depression (PHQ-9),18 
wellbeing (Psychological Well Being Scale (PWB19,20), 
quality of life (1-100 self-assessment scale),21 and 
mindfulness (Five Facet Mindfulness Questionnaire 
(FFMQ).22 Participant demographic characteristics were 
collected at the study's outset (Table 1).  

Table 1. Participant demographics 
Baseline Characteristics  n(%)  

Year of training  
 

1 24 (32.4) 

2 25 (33.8) 

3 16 (21.6) 

4 9 (12.2) 

Gender 
 

Male 19 (25.7) 

Female 54 (73.0) 

Non-Binary 1 (1.4) 

Smoking Status 
 

Non-smoker 73 (8.6) 

Former Smoker 1 (1.4) 

Current smoker 0 (0) 

Average Age (Years) 25±3 

 

 

 

http://www.clinicaltrials.gov/


CANADIAN MEDICAL EDUCATION JOURNAL 2024 

 

Qualitative. End-of-study semi-structured interviews were 
conducted by MW using a qualitative descriptive 
approach23 to explore participants’ experiences with the 
program, including their perceptions of the intervention 
and its impacts on their health and well-being. Interviews 
were conducted by phone in January-February 2021, with 
all interviews recorded and transcribed verbatim. Data 
collection followed convenience sampling and saturation 
principles, focusing on participant availability and data 
quality.24 We used a thematic approach for analysis, with 
data inductively coded and codes grouped into larger 
categories then themes.25 Analysis was completed by two 
members of the study team (MW, AH) who developed a 
coding framework, with disagreements resolved through 
consensus. Quirkos (version 2) was used for data 
management.26 

Statistical analysis 
As this was a pilot feasibility study with the primary aim of 
analyzing process outcomes (i.e. participant adherence, 
satisfaction, and retention), we did not calculate the 
sample size a priori. We estimated the sample size from 
existing studies in the literature (ranging from 30 to 200 
participants).27,28 Feasibility and demographic 
characteristics are presented using descriptive statistics 
(mean ± standard deviation), with exploratory 
effectiveness outcomes analyzed using paired sample t-
tests. All statistical analyses were performed using SPSS,29 
with alpha set to 0.05. 

Results 
Participants 
Ninety-eight individuals were screened, and 74 met 
eligibility criteria and completed baseline surveys, with 64 
participants completing the 12-week study. Twenty-four 
participants were excluded for significant medical 
comorbidities, including a history of psychosis, post-
traumatic stress disorder, or if they had severe depression. 
The mean age of participants was 25 ± 3 years, and 54 
participants (73%) identified as female. Most participants 
were in their first (n = 24) or second (n = 25) years of 
medical school, with the remainder (n = 25) in their clinical 
years (years 3 and 4). 

Feasibility: retention, adherence, and program satisfaction 
Of the 74 participants enrolled in the program, 86.5% (n = 
64) completed both the baseline and end-of-study surveys; 

10 were lost to follow-up, and one completed the 
questionnaire but did not report a scheduled practice. This 
met our retention target, with 80-85% of participants 
completing baseline and end-of-study surveys. Thirty-five 
percent of participants met the pre-specified adherence 
target, with 40 (63.5%) participants carrying out the 
routine one time per week, 21 (33.3%) participants 2-3 
times per week, and one (1.6%) participant daily. 
Participant satisfaction with different aspects of the study 
is presented in Figure 1. Overall satisfaction with the 
program was rated as a mean of 74.8 ± 12.9 on a scale of 0-
100, with the likelihood of continuing these techniques 
after cessation of the program scored at 68.9.   

 
Figure 1. Participant satisfaction with different aspects of the 
study 

Exploratory outcomes 
From baseline to 12 weeks, the PSS-10 stress score 
decreased by 11.0% (p = 0.005), and the HADS-anxiety 
domain improved by 14.0% (p = 0.001). The HADS-
depression domain did not change significantly (p = 0.27). 
A significant reduction (20%, p = 0.002) was noted in the 
depression score measured by the PHQ-9. Psychological 
well-being measured by the PWB scale did not change over 
the program, but there was a modest improvement in 
quality of life by 5.4% (p = 0.014). Significant improvements 
in the FFMQ mindfulness score were noted (5.6%, p = 
0.001), particularly amongst the subcomponents: ability to 
observe (p = 0.004), be non-judgemental (p < 0.001) and 
non-reacting (p = 0.001). Additional exploratory measures 
are presented in Table 2. 

Qualitative findings 
Five students participated in end-of-study interviews. We 
identified three themes related to the program experience: 
(i) perceptions of stress & wellness in medical school, (ii) 
program impacts on stress and mindfulness, and (iii) 
challenges to program adherence. A summary of themes 
and example quotes are reported in Table 3. 
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Table 2. Paired t-test comparison of outcome variables; baseline to end of study 
  Baseline 

(n = 64) 
Mean ± SD 

End-of-study 
(n = 64) 
Mean ± SD 

Percent improvement  
Mean  

P value for the paired t-
test 

Hospital anxiety and depression scale 14.4 ± 5.2 12.6 ± 4.8 12.5% 0.008 

• Anxiety subcomponent 10.0 ± 3.7 8.6 ± 3.1 14.0% 0.001 

• Depression subcomponent 4.4 ± 2.7 4.0 ± 2.6 9.1% 0.27 

PHQ-9  7.0 ± 4.0 5.6 ± 3.2 20.0% 0.002 

Perceived stress scale 18.1 ± 5.2 16.1 ± 5.0 11.0% 0.005 

Psychological well-being  99.6 ± 12.2 101.3 ± 11.3 1.7% 0.074 

Five facet mindfulness total (n = 59) 120.9 ± 16.5 127.7 ± 17.7 5.6% <0.001 

• Observing 25.1 ± 4.1 26.5 ± 4.5 5.6% 0.004 

• Describing 27.2 ± 6.0 27.7 ± 5.9 1.8% 0.439 

• Awareness 24.6 ± 4.6 24.9 ± 4.6 1.2% 0.617  

• Non-judging 24.2 ± 7.3 27.2 ± 7.0 12.4% <0.001 

• Non-reacting 19.9 ± 4.1 21.5 ± 4.0 8.0% 0.001 

Quality of Life 79.3 ± 12.5 83.6 ± 12.1 5.4% 0.014 

 

Table 3. Qualitative themes & exemplar quotes 
Theme Description Exemplar Quotes 

Perceptions of stress 
& wellness in 
medical school 

Participants described the stresses 
they encountered as medical students 
and the importance of maintaining 
wellness.  

I think sometimes when we get caught up in sort of like a hamster wheel continuously doing 
things and just being productive, everything becomes a lot more mechanical. I lose the 
actual experience of that activity or the tasks that I'm doing [Participant 16, Year 2].  
A lot of the habits we develop as medical students will carry through with us when...we are 
part of the workplace environment. I think developing those habits early is really important 
in preventing physician burnout and other mental health stressors and emergencies 
[Participant 71, Year 1].  
There are so many things that contribute to wellness, from how well you sleep, to your 
outlook on life, to what you're eating in your day, or how much you're moving around. And I 
think because of that . . . it's really important to develop habits that are versatile and can 
get at all the different facets that wellness represents [Participant 60, Year 4] 

Program impacts on 
stress & mindfulness 

Participants described the impact the 
program had on their wellness and 
ability to manage stress in medical 
school. 

I keep coming back to the word mindful. Just being able to take a step back, and then be 
productive when I need to be productive, and then take a break when I need to, instead of 
kind of just spending a long time on something, but not really doing it. I think being more 
purposeful [Participant 14, Year 1] 
Something that I'll take from [the program] . . . is to learn how to go with the flow and just 
accept things as they come, which of course, in medicine, I think is going to be really 
important, because you don't always have control over your day, but you do a lot of control 
over how you react to it [Participant 71, Year 1]. 

Challenges to 
program adherence 

Participants noted challenges to 
participating in the mental wellness 
programming.  

The thing that was more difficult for me was going back to [the program] regularly. There 
were some weeks where I went to it most of the week, and there were some weeks where I 
was just like, “nope, things are a little too crazy. I should be making time for it, but I just 
can't” [Participant 60, Year 4]. 
[The Peace Power Pack program] reinforced that I care about these kinds of things and want 
to incorporate more wellness activities into my life. But then, I also learned that I really need 
some sort of external accountability [Participant 43, Year 1] 

 

Discussion 
The findings of this study suggest that participation in our 
12-week online mindfulness program was feasible for 
medical students, potentially addressing a crucial need for 
wellness initiatives for this vulnerable group. The 
intervention showed high rates of adherence, satisfaction 
and retention, with promising impacts on secondary 
measures of well-being, including anxiety and depression, 

stress, mindfulness and quality of life immediately 
following completion of the 12-week program for those 
participants that were included in the study and completed 
follow-up surveys. While other studies have examined the 
impact of mindfulness programs on medical students, our 
study assessed the feasibility of an online program using a 
mixed-methods approach. This allowed us to capture 
valuable participant input, which may improve future 
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iterations of online wellness programming for medical 
students. 

While this study had high retention rates (86.5%), only 
34.6% of participants met adherence targets of 
participating in programming at least two days per week. 
Our qualitative analysis reflected these findings, where 
participants suggested a lack of external accountability 
may have contributed to the low adherence. This is 
congruent with other research that noted poor adherence 
without accountability measures like email reminders and 
online discussion groups.30,31 Participants in our study also 
noted that while the online wellness program was 
accessible, refinements to enhance adherence could 
include self-monitoring features (progress tracking), 
rewards (badges), participation prompts, and social 
comparison (leaderboard). These features have been 
recognized as effective means of changing behavior by the 
Behavior Change Technique (BCT) taxonomy32 and would 
hopefully improve program engagement across different 
genders and academic years  

Our exploratory analysis revealed that participants 
experienced improvements in stress, anxiety, mindfulness, 
and quality of life immediately following the completion of 
the program. Significant improvements were observed in 
anxiety (HADS) and depression (PHQ-9), echoing other 
studies of mind-body interventions in similar 
populations.8,33-35 Participants also experienced significant 
reductions in stress, as reported in both our quantitative 
and qualitative findings. Though studies with similar 
interventions and participants have reported similar 
findings,10-12,27,33,36,37 it should be noted that the baseline 
PSS score of our participants (18.1 ± 5.2) was lower than 
that of other studies, potentially due to the nature of our 
sample (i.e. more students in pre-clinical years, familiarity 
with and past engagement in mind-body wellness activity, 
and self-selection bias), and timing of stress measurement 
within the pre-clinical curriculum schedule. Therefore, 
these changes should be generalized with caution. 
Participants experienced improvements in the FFMQ 
mindfulness score, particularly their ability to observe their 
experience and be non-judgemental and non-reacting. 
Vinothkumar et al. suggest that the ability to be an 
observer allows students to create a mental space where 
they can respond to intrusive thoughts rather than react 
impulsively.38 Future research should explore the 
longitudinal effects of these mindfulness techniques and 
their impacts beyond medical school into residency. 

Limitations 
This study has several limitations that need to be 
acknowledged. The authors recognize that the data 
collection period spanned the height of the COVID-19 
pandemic in Canada. This may have affected baseline 
reports of wellness and participant adherence, as many 
students were likely pulled from clinical duties or attending 
school exclusively online during their participation. 
Subsequent studies must be carried out to assess the 
magnitude of these effects. Additionally, most participants 
were female (73%). Though this is similar to other studies 
examining wellness interventions,12,27,34,39 it is not 
representative of the general population of Canadian 
medical schools, where approximately 41% of first-year 
medical students are male.40 Including features suggested 
in our qualitative analysis, such as self-monitoring, 
rewards, and social comparison, could improve uptake 
across genders and reduce the proportion of participants 
who drop out from the intervention.  

At the outset of the study, we excluded participants (n = 
24) who reported having significant mental health 
concerns, which may have both selection bias implications 
and inflated efficacy of our intervention. Moreover, many 
of our study measures, including those related to our 
primary outcome measure, like adherence, were self-
reported at the end of the study and thus potentially 
subject to overestimation bias. Implementing software to 
track participant use of the program may solve this 
problem in future studies. Lastly, given that the study 
aimed to primarily explore the feasibility of our online 
intervention, it was not designed nor adequately powered 
to evaluate the efficacy or longer-term program benefits. 
This makes the application of our findings to other contexts 
difficult. 

Conclusion and future directions 
Our results highlight the stressful nature of undergraduate 
medical education, emphasizing the need for a response 
that may include wellness programming integrated 
throughout medical school curricula. This study indicates 
that our online wellness intervention is feasible and 
acceptable for medical students, and it shows promise in 
reducing stress and anxiety, enhancing mindfulness, and 
improving quality of life in the short term. Programs such 
as these may be implemented easily as the landscape of 
undergraduate medical training becomes increasingly 
digital. Future studies should explore intervention efficacy 
through an RCT with an increased sample size. Any such 
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study would benefit from longer follow-up intervals post-
intervention to examine the persistence of program 
effects. It may also be interesting to explore the effects of 
a similar program on the post-graduate population, 
including medical residents and staff. 
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