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Brief Reports 

Résumé 
Contexte : La pandémie de la COVID-19 a mis au défi les systèmes de soins 
de santé. Nous avons tenté de mesurer les impacts de la pandémie sur la 
formation et le bien-être mental des résidents en chirurgie au Canada. 

Méthodes : Un sondage en ligne comportant 51 questions a été effectué 
auprès des résidents des 17 programmes de résidence en chirurgie au 
Canada. Les questions concernaient les facteurs démographiques et les 
effets perçus de la pandémie de la COVID-19 sur la formation en chirurgie 
et sur la santé mentale des résidents (indiquant si leur santé mentale s’était 
améliorée, si elle était restée inchangée ou si elle s’était détériorée). Les 
habitudes de santé ont été mesurées en tant que variables continues, et 
comparées avant et pendant la pandémie. De plus, les participants se sont 
prononcés sur la capacité des services d’aide au bien-être de répondre à 
leurs besoins pendant la crise.  

Résultats : Au total, 122 des 650 résidents (19 %), toutes spécialités 
chirurgicales confondues, ont répondu au sondage de manière anonyme. 
La plupart des participants (68 %) ont signalé une détérioration de leur 
formation en chirurgie et 94 % d’entre eux se sont dits favorables à 
l’enseignement en ligne comme méthode complémentaire à 
l’enseignement en personne. En ce qui concerne les habitudes de santé, 
38 % des participants ont signalé une augmentation de leur consommation 
d’alcool et du temps passé assis. Une minorité de résidents (25 %) se sont 
sentis plus heureux et 41 % ont déclaré éprouver plus d’anxiété dans leur 
formation chirurgicale qu’avant la pandémie. Seulement 14 % des 
participants affirment avoir profité des programmes d’aide au bien-être. 

Conclusion : La pandémie de la COVID-19 a eu un effet négatif sur la 
perception des résidents quant à la qualité de la formation chirurgicale, de 
l’éducation et de leur santé mentale. Il est urgent de revoir les mesures 
mises en œuvre dans l’enseignement médical et d’élaborer de meilleurs 
plans d’action pour faire face à la vague actuelle ou toute autre vague 
future. 

Abstract 
Background: The COVID-19 pandemic has challenged health care 
systems. We sought to comprehend the impact of the COVID-19 
pandemic on surgical residents’ education and mental well-being 
across Canada. 
Methods: An online 51-question survey was distributed to surgical 
residents across all 17 Canadian post- graduate surgical residency 
programs. The questionnaire contained questions concerning 
demographic factors, perceived effects of COVID-19 pandemic on 
surgical training and residents’ mental health (categorically 
demonstrating whether it improved, stayed the same, or 
worsened). Health habits were measured as continuous variables 
and compared before and during the pandemic. Additionally, 
participants reported the performance of wellness offices’ 
response to their needs during this crisis.  
Results: A total of 122 out of 650 (19%) residents from all surgical 
specialities anonymously completed the survey. The majority 
(68%) reported a worsening in their surgical training. 94% of 
participants favored online teaching as a complementary method 
to in-person teaching. As to health habits, 38% reported a rise in 
their alcohol consumption and time spent seated. Only a minority 
(25%) felt happier and 41% reported experiencing more anxiety in 
comparison to surgical training pre-COVID-19. Merely 14% 
reported benefitting from wellness programs. 
Conclusion: The COVID-19 pandemic had a negative effect on the 
perceived quality of surgical training, education, and resident 
mental health. There is an urgent need to reconsider the 
implemented measures in medical education and urge us to 
develop better agendas to face the current or future waves. 
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Introduction 
The COVID-19 pandemic has considerably shaken the 
medical education systems worldwide.1-3 Standard 
teaching strategies, such as in-person courses and 
apprenticeships, have been prohibited to allow for 
enforcement of COVID-19 safety precautions.1 In-person 
courses have been replaced by online sessions and surgical 
residents were redeployed to cover COVID wards as 
additional help was necessary.4-6 Furthermore, the 
mandatory redeployment combined with surgical 
slowdowns led to missed clinical activities in surgical 
programs.4,5 These major educational changes imposed to 
surgical residents, in addition to being at higher risk of viral 
exposure as frontline health workers, have impacted their 
wellbeing and mental health.7 Wellbeing is defined by the 
World Health Organization (WHO) as “a state of complete 
physical, mental and social well-being and not merely the 
absence of disease or infirmity” and mental health is 
defined as “a state of well-being in which an individual 
realizes his or her own abilities, can cope with the normal 
stresses of life, can work productively and is able to make 
a contribution to the community.”  

These drastic educational and structural changes, 
impacting the method of delivery of surgical education, 
have led us to analyze the impact the COVID-19 pandemic 
has had on surgical residents’ academic curriculum and 
mental well-being in Canada, as we truly believe that 
important lessons can be sought in challenging times like 
this.  

To our knowledge, no study has yet evaluated the effects 
of COVID-19 pandemic on surgical residents’ education and 
well-being in Canada.  While previous studies analyzed the 
effect of the COVID-19 pandemic on surgical education in 
other countries (such as the United States and United 
Kingdom), most of them primarily focused on its effects on 
resident exposure to surgical cases without studying its 
effect on their mental health.8,9 We therefore present the 
first report, stemming from a nation-wide survey, aimed at 
demonstrating the concrete impact the COVID-19 
pandemic has on academia and the wellness of surgical 
residents across Canada. This cross-sectional study 
measured the effect of the COVID-19 pandemic on surgical 
residents’ education and overall well-being. By doing so, it 
will display the measures that were implemented to 
reconcile surgical education with the continuously evolving 
pandemic and prompt us to find better solutions while still 

traversing the ongoing pandemic such as the better 
utilization of wellness resources.  

Methods 
Institutional Research Board (IRB) approval was obtained 
prior to the study commencement. All participants 
voluntarily signed an electronic consent form on the front 
page of the questionnaire.  

Questionnaire and recruitment 
A secure and encrypted cloud-based database was used to 
develop an online survey with a total of 51 questions. The 
survey was constructed based on a previous study that 
assessed the effect of COVID-19 on medical students’ 
mental health and wellbeing.10 Demographic information 
included age, gender, marital status, surgical residency 
program and institution, baseline mental health disorders 
and anticipated year of graduation. The questionnaire 
specifically addressed the perceived effects of the COVID-
19 pandemic on residents’ education, mental health, 
health related habits such as tobacco smoking, alcohol 
consumption, screen and seated time, and levels of 
moderate and vigorous physical activity (measured as 
continuous variables).9,10 Moderate activity was defined as 
exercise that allows you to reach 50-70% of your maximum 
heart rate.  Vigorous activity was defined as over 70% of 
your maximum heart rate.   

- how the current pandemic affected their post 
graduate education  

- relative efficacy of online compared to in person 
teaching  

- whether they would opt for online teaching as a 
preferred teaching method or as a 
complementary to tradition didactic in-person 
teaching  

- the residents’ perception regarding the 
performance of wellness offices’ response to the 
residents’ needs during this pandemic.  

- With regards to mental health, levels of 
depression, anxiety, loneliness, and self-perceived 
overall quality of life were assessed.  Participants 
were asked to assess these outcomes 
retrospectively as to how they felt before and 
during the COVID-19 pandemic.      

Data collection occurred over four weeks, from July 15th to 
August 15th 2020. The online questionnaire was sent to all 
17 Canadian post graduate residency programs to be 
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distributed throughout their surgical residency programs.  
Data was reported such that no individuals or programs are 
identifiable.  

Statistical analysis 
The Shapiro-Wilk test verified that the continuous data 
respected the parameters for normality. Descriptive 
analyses were performed for the demographic data of the 
sample. Continuous data were reported as mean ± 
standard deviation. Paired sample t-tests were performed 
to compare any differences in health habits pre-pandemic 
to during the pandemic. An a priori sample size calculation 
based on a moderate effect size with a cohen’s d of 0.5, a 
power level of 0.8 and an alpha set at 0.05 demonstrated a 
minimum required sample size of 102 participants. All 
statistical analyses were performed using SPSS 26.0 (IBM, 
New York, USA) with significance set at p < 0.05. 

Results 

Demographics and health habits 
This study included 122 surgical residents across 15 (out 
17) Canadian postgraduate universities.  A total of seven 
out of the 10 Canadian provinces participated in this study 
(Table 1). The cohort consisted of 53 males and 69 females 
with an average age of 29.29±3.05 years. Distribution 
across surgical specialties was as follows: general surgery 
26%, obstetrics and gynecology 18%, orthopedic surgery 
16%, plastic surgery 15%, urology 7%, otolaryngology 7%, 
cardiac surgery 6%, neurosurgery 3%, and vascular surgery 
2%. Half of the participants were single, and the other half 
were married or in a relationship. A history of anxiety or 
depression was reported among 15% of the participants, 
95% were non-smokers, and 26% were non-drinkers. Prior 
to the COVID-19 pandemic, the participants reported to 
have spent on average 3.19±2.01 hours per day seated, 
3.24±2.59 hours per day in front of a computer screen, 
3.60±3.55 hours performing moderate physical activities, 
and 1.69±2.00 hours per week performing vigorous 
physical activities. Table 1 presents the demographic and 
habits of the participants prior to the COVID-19 pandemic.  

COVID-19 and medical education 
About three-quarters of the participants (72%) believed 
that their training was affected in one way or another by 
the COVID-19 pandemic, despite only 12% of our sample 
having been redeployed to COVID-19 wards. More 
specifically, most participants (68%) reported a worsening 
in their training, 28% believed that their training was not 
affected, while only 4% reported an improvement. This 
contrasts with the fact that a vast majority (69%) reported 

having significantly more study time during the pandemic. 
With regards to the implementation of online teaching 
modules, a quarter of participants found it more efficient 
than in-person teaching, 39% found it comparable, and 
36% found it to be an inferior teaching method. While 94% 
of participants supported online teaching as a 
complementary method to in-person teaching, less than 
half (43%) favored it as a preferred method or replacement 
option to in-person teaching (Figure 1).  

Table 1. Demographic characteristics (n = 122) 
Characteristics 
Age (years) 29.29±3.05 
Sex 
       Male 53 (43%) 
       Female 69 (57%) 
Marital status 
       Single 61 (50%) 
       Married / In a relationship 61 (50%) 
Year of training  
       Postgraduate year-1 23 (19%) 
       Postgraduate year-2 25 (20%) 
       Postgraduate year-3 33 (27%) 
       Postgraduate year-4 22 (18%) 
       Postgraduate year-5 17 (14%) 
       Postgraduate year-6 2 (2%) 
Province participation 
Alberta 15 (12.3%) 
British Columbia 10 (8.2%) 
Manitoba 5 (4.1%) 
Nova Scotia 12 (9.8%) 
Ontario 41 (33.6%) 
Quebec 36 (29.5%) 
Saskatchewan  3 (2.5%) 
Prior clinical diagnosis of depression or anxiety 
       No 104 (85%) 
       Yes 18 (15%) 

Mean ± standard deviations or the number of residents and the proportions (%) are presented, 
where applicable. 

 
Figure 1. Proportion of participants with positive and negative 
attitudes toward online teaching compared to in-person teaching 
(n = 122) 
Front and back rows represent positive and negative attitude (respectively) towards online 
teaching as a complementary method to in-person teaching (black bars) and as the preferred 
method (grey bars). 
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COVID-19 and wellbeing 
All Canadian Postgraduate Medical Education (PGME) 
programs have a wellness office that offers both academic 
and wellness support and counseling. In our sample, 93% 
were aware of the existence of wellness programs at their 
home institution; however, only 14% reported benefitting 
from these services during the pandemic.  

The change in wellness measures is presented in Figure 2. 
Overall perceived quality of life worsened among 35%, 
remained the same in 35%, and improved in 30% of the 
participants (p > 0.05). While the majority (62%) had more 
time for leisure activities, only a minority (25%) felt happier 
than the pre-COVID-19 era. Moreover, 41% of the cohort 
reported experiencing greater degrees of anxiety, 34% 
were equally anxious, and a quarter experienced less 
anxiety in comparison with the pre-Covid period (p>0.05). 
A vast majority (61%) reported being lonelier and less 
connected to their friends, 23% reported no change, and 
16% felt less lonely (p > 0.05). Sleep quality was unchanged 
or improved among 37% of our cohort, while 26% 
experienced a decline.  

 
Figure 2. Change in wellness measures during the COVID-19 
pandemic (n = 122) 

With respect to drinking habits, 38% of participants 
reported an increase in their amount of alcohol 

consumption, 31% reported no change, and 5% diminished 
their alcohol consumption. More precisely, the average 
amount of alcoholic beverages consumed weekly 
(measured in beer bottles/cans consumed) increased by 
48% from 3.70±2.93 to 5.46±3.87 (p < 0.001). A notable 
proportion of participants (62%) reported having more 
available time for physical activity; however, no differences 
was observed in the time spent performing moderate 
physical activity pre-COVID-19 (3.60±3.55 hours/week) in 
comparison to during the pandemic (3.78±3.13 
hours/week; p=0.536). Similarly, the amount of time spent 
performing vigorous physical activity was not different 
either (1.69±2.00 pre-pandemic and 1.64±1.66 during the 
pandemic; p=0.813). In contrast, the time spent seated 
increased by 95% from 3.19±2.01 hours per day prior to the 
pandemic to 6.22±3.10 hours per day (p<0.001), and the 
time spent in front of a computer screen increased by 93% 
from 3.24±2.59 hours per day prior to the pandemic to 
6.25±3.10 hours per day (p < 0.001). 

Discussion 
The delivery of quality surgical education during this 
pandemic has proved to be one of many challenges. The 
present study demonstrates that the COVID-19 pandemic, 
from the Canadian surgical resident’s perspective, has 
worsened the quality of education for the majority of the 
sampled surgical residents as well has had a detrimental 
impact on their physical and mental wellbeing. 

The pre-pandemic demographics and health habits of our 
study cohort demonstrate a history of anxiety or 
depression that was reported at levels higher than that of 
the general population.11 This is consistent with prior 
studies showing higher rates of anxiety and depression in 
resident physicians compared to the general population.12-
14  Almost all participants were physically active, non-
smokers, and most casually consumed alcohol. 

There was a strong consensus that the quality of residency 
training was affected by COVID-19. This is in keeping with 
other studies, where a reduction in surgical time and 
clinical activities, when unanimously perceived, was a 
detriment to surgical training.5,15-35 With significantly 
reduced operating time and in-person teaching, the vast 
majority of participants reported having significantly more 
free time. Residency programs have been forced to 
transition to online teaching modalities and telemedicine. 
Most participants indicated that online teaching is 
comparable if not superior to in-person teaching; less than 
half would want to replace in-person teaching 
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permanently. Surgical programs globally have reported 
similar success in implementing virtual learning and 
telemedicine tools during the pandemic.5,16,17,20-
23,25,28,30,32,33,35 With these new training routines still in their 
early stages, it remains to be seen if their success can be 
sustained long-term and, whether the shift in the balance 
between hands-on versus virtual learning will cause an 
alteration in graduate competency. Another way to 
mitigate the negative effects of the pandemic on surgical 
education is by using simulators. One successful example 
of this comes out of Italy where plastic surgery residents 
have reported positive experiences using Anatomage and 
Touch Surgery smartphone applications. The Touch 
Surgery application contains over 42 virtual plastic surgery 
procedures and helps visualize, in a step-by-step fashion, 
the surgical procedure.15 Virtual applications are effective 
learning tools and the combination of both physical and 
mental tasks increases their effectiveness.36,37 

The COVID-19 pandemic has resulted in increased anxiety 
levels among surgical residents.38 Known contributors to 
this elevated stress include overwork, inadequate PPE, 
assignment to COVID-19 wards, impact on surgical training, 
fear of infection, and fear of infecting family.5,20,23,31 In this 
study, change in wellness scores were consistent with 
those in the literature review. Most respondents indicated 
equal or worse overall perceived quality of life. 
Additionally, the majority indicated experiencing equal or 
greater levels of stress. Despite significantly more reported 
leisure time and sleep, only a quarter of participants felt 
happier. This may suggest that for many, professional and 
personal stress overshadows any wellness “benefits” that 
have accompanied the pandemic. Moreover, most 
respondents reported higher levels of loneliness and less 
connection with friends. Despite these troubling figures, 
only a small fraction of residents sought support from their 
respective PGME program wellness office.  

In addition to prompting changes to resident medical 
education and quality of life, the COVID-19 pandemic has 
also brought about alterations to their health habits. With 
regards to alcohol consumption, a disquieting proportion 
of respondents (38%) reported an increase in their drinking 
habits, with volume of consumption increasing by nearly 
50%. Despite this consumption increase, this is still within 
the normal level of consumption recommended by Health 
Canada guidelines.39 There is a strong relationship between 
medical trainee/physician alcohol abuse and 
depression/anxiety.40,41 Luckily, physicians have an 
excellent prognosis when substance abuse is identified 

early with appropriate intervention, treatment, and 
monitoring compared to the general population (relapse 
rate of physicians is 19% that of the general 
population).42,43 As such, enhanced promotion and 
targeted advertisement of current wellness education 
programs for resident occupational stress may be a 
valuable change to prevent further decompensation and 
substance abuse.44,45  

Despite most participants reporting an increase in leisure 
time, there were no significant differences in time spent for 
moderate nor vigorous exercise. In fact, time spent per day 
seated nearly doubled, as did time spent per day in front of 
a computer screen. This can be interpreted through many 
lenses. Perhaps it can be inferred that residents are filling 
their leisure time with sedentary activities due to facility 
closures. Alternatively, the data may suggest that residents 
favor allocating their newfound leisure time to 
independent study, forgoing exercise as a priority. 

This study has several limitations typical of survey-based 
results. The first of which is the relatively small sample size 
which can be potentially explained by the busy schedules 
of surgical residents. To maintain a systematic method of 
data collection, the survey was distributed to all surgical 
programs in Canada but was left to the programs’ 
discretion whether to distribute it to their residents or not.  
This could have contributed to the overall low response 
rates (19%). Response rates to email surveys vary 
significantly and traditionally are around 25%. Reasons for 
this includes survey fatigue, competing demands and 
privacy concerns.40,41 Moreover, due to the voluntary 
nature of participation, our sample might have incurred a 
selection bias where residents who have a stronger opinion 
about the pandemic were more likely to fill out the survey.  
Furthermore, due to the questionnaire-based nature of 
this study, there is an inherent recall bias especially that 
some of the questions required participants to recall 
sentiments and habits in the past. Finally, while our results 
showed that very few residents used the wellness 
programs offered by their respective residency programs, 
we did not assess how often they used it pre-pandemic. 

Conclusion 
In this study, residents reported that the COVID-19 
pandemic had an overall negative impact on their lives. The 
effects were broad reaching and impacted surgical 
education, personal wellbeing, and both physical and 
mental health. Despite increased time for sleep and leisure 
activities, there was a perceived decrease in quality of 
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training and quality of life. Additionally, there was an 
increase in perceived anxiety levels, alcohol consumption, 
and time spent sitting. While there is an abundance of 
PGME wellness offices across Canada, the discordance 
between COVID-19’s negative effects on mental wellness 
and how much residents sought support from their 
respective wellness offices identifies an interesting 
phenomenon that needs further studying. It is worth 
investigating if this discrepancy can be attributed to a lack 
of visibility, as the principal method of advertisement of 
these services were done electronically via email. Given the 
positive outcome of virtual teaching and simulators, we 
highly recommend pursuing this practice during the 
pandemic, and encourage it’s use as an adjunct to in-
person teaching once the pandemic is controlled and the 
government restrictions are lifted. Only time will tell 
whether this pandemic can be controlled and, if not, 
whether surgical residents will be able to adapt to the “new 
normal.” 
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