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Abstract
Introduction
Coronavirus disease COVID-19 is a global pandemic that has 

produced adverse effects on many facets of the health care 

system including surgical specialities. In this systematic 

review, we aimed to comprehensively analyze the global 

literature on the impact of COVID-19 on surgical education 

and the mental wellbeing of surgical trainees.

Methods
We searched PubMed, Scopus, LILACS, Ovid MEDLINE, 

Web of Science, Google Scholar and Cochrane CENTRAL 

between 1-January 2020 and 20-January 2021 and performed 

a systematic review of all observational and experimental 

studies on the impact of COVID-19 on postgraduate surgical 

trainees of all specialities. Operative and clinical exposure, 

surgical education and mental wellbeing were assessed as 

outcome measures. 

Results
Fifty-nine studies including 11544 surgical trainees were 

analyzed. The majority of the trainees were general surgical 

trainees [n=4435, 38.4%]. Most studies [n=40, 67.8%] were 

conducted at national level in high income countries [n=9480; 

82.1%]. Most studies reported a significant reduction in the 

operative exposure [range 45.7-100%] including elective, 

emergency and other clinical encounters. The mental health 

of trainees was affected [11.3-100%] and depression [10.6-

40.8%], anxiety [31.7-69%] and burnout [7.1-68%] were 

noticed. Concerns on contraction and transmission of 

COVID-19 infection and delays in surgical training and 

career progression were also reported. 

Conclusion
COVID 19 pandemic had caused a considerable impact on 

surgical training, teaching, learning activities and mental 
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well-being of the trainees. Measures should be taken to 

mitigate these effects to improve surgical training in the era of 

the COVID pandemic.

Introduction
On 11th March 2020 Coronavirus disease COVID-19 was 

declared a global pandemic by the World Health Organization 

[1]. As of  September 2021, greater than 200 million cases and 

over 4.5 million deaths have been reported globally [2]. The 

COVID-19 pandemic has produced significant effects on 

various aspects of human life including the global economy 

[3, 4]. Furthermore, a considerable impact on various types of 

health care and services including the surgical sub-

specialities has been noted [5-7]. With the current rising trend 

in the incidence of COVID-19 and lack of results on the long 

term efficacy of vaccines, future implications remain 

uncertain [8]. 

Both undergraduate and postgraduate training programs were 

also affected during the COVID-19 pandemic. The impact on 

surgical training was more pronounced. In surgical training, 

the development of technical and hands-on skills is a 

mandatory component among many other aspects. Several 

aspects such as reduction in clinical and operative exposure, 

cancellation of professional courses and exams and reduction 

of foreign training and prospective fellowship opportunities 

have caused major concerns in relation to surgical training [9, 

10]. Several studies have attempted to describe the impact of 

COVID-19 on postgraduate education and the mental 

wellbeing of surgical trainees. However, to date, an objective 

assessment and systematic review of published literature 

have not been performed. A timely review is necessary to 

objectively assess the existing literature which would be 

useful for future recommendations. Therefore, we aim to 

perform a systematic review of published global literature in 

relation to the impact of COVID-19 and surgical education 

and the mental wellbeing of surgical trainees. 

Methods
A systematic review of the literature was performed including 

all observational and experimental studies on the impact of 

COVID-19 on postgraduate education and mental wellbeing 

of surgical trainees of all specialities. The systematic review 

was performed in accordance with the PRISMA guidelines. 

https://creativecommons.org/licenses/by/4.0/


The primary objective of this systematic review was to 

perform a comprehensive analysis on the impact on the 

postgraduate education of surgical trainees of all specialities. 

Search strategy
Articles published between 1 January 2020 and 20 January 

2021 in PubMed, Scopus, LILACS, Ovid MEDLINE, Web of 

Science, Google Scholar and Cochrane CENTRAL were 

searched using specified search terms in the title or abstract 

fields. The detailed search strategy is provided in the 

supplementary file. Articles published in all languages and all 

surgical subspecialties globally were included. 

Articles that mentioned both subjective and objective 

assessments of the impact of COVID-19 on surgical training 

were included in the analysis. The reference lists of all 

selected full papers were also assessed to identify additional 

papers for the systematic review.

44

All articles were screened for eligibility by two independent 

investigators based on the titles, abstracts and keywords of 

citations from the electronic databases. Full texts of all 

selected records were assessed for eligibility. All studies 

describing the clinical and operative exposure, surgical 

education / continuous professional development activities 

and mental wellbeing among trainees of all surgical 

specialities were included. Opinions/ perspectives were 

excluded from the analysis. Eligible studies were determined 

by consensus between two investigators. In doubtful 

instances, the opinion of senior investigators was sought.

Data extracted from individual studies were organized into 

three main categories; 
1] Operative and clinical exposure
2] Surgical education and continuous professional 

development 
3] Psychological aspects and mental wellbeing

Figure 1. PRISMA flow chart
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Finally, the available data were tabulated and assessed 

qualitatively. A meta-analysis could not be performed due to 

considerable variations in the study methodology, assessment 

tools and reporting [Table-S1].

The quality of the included cross-sectional studies was 

assessed using Joanna Briggs Institute [JBI] critical appraisal 

checklist for cross-sectional studies. Each study was graded 

based on the cumulative points and percentage [Poor <50%, 

Fair 50-75%, Good >75%].

Results
Characteristics of included studies
A total of 2135 studies were identified after the initial search. 

The process of selection of studies and elimination is 

summarized in the PRISMA flow chart [Figure 1]. After 

excluding the duplicates and non-relevant studies during the 

initial screening, a total of 127 full texts were assessed for 

eligibility. Finally, 59 studies describing responses of 11544 

surgical trainees were included in the study. The majority of 

trainees were general surgical trainees [n=4435, 38.4%] 

followed by ophthalmology [14.3%], orthopaedic [9.3%] and 

neurosurgery [9%] [Table 1]. 

Studies were conducted among trainees from different 

countries [low and high income] and settings and at different 

levels of training. Most studies [n=40, 77.6% of total sample 

size] were conducted at the national level, 8 [13%] among 

trainees from multiple countries, 5 [7.2%] at multiple centres 

within a single country and 6 [2.1%] at single centres. The 

response rate was mentioned in 23 studies with an average 

response rate of 52.4% [range 12.2-100%]. Most of the 

studies [n=49, 83%] used a non-validated subjective 

questionnaire for the assessment of the impact on surgical 

training. The number of participants who had been infected 

with COVID-19 at the time of the survey was mentioned in 10 

studies with a total number of 98 out of 1963 infected trainees. 

The prevalence of COVID -19 in this subgroup was 5% 

[range 2.2-8%]. The quality of the included cross-sectional 

studies are shown in table S1 and the majority were either fair 

[30.5%, 18] or poor [69.5%, 41]. 

The majority were conducted in high income countries 

[n=9480, 82.1%] followed by low-middle income countries 

[n=1734, 15%] and upper middle income countries [n=330, 

2.9%]. 

Impact of COVID-19 on operative and clinical exposure
A total of 51 [n= 10270 trainees, 89%] studies assessed the 

impact of COVID-19 on operative and clinical exposure 

[Table S2-supplementary file]. Five studies [n=602, 5.9%] 

used pre-tested questionnaires [11-16]. Only 3 studies [1.8%, 

n=180 trainees] performed an objective assessment of the 

reduction in the number of cases compared to pre-pandemic 

data by means of hospital and trainee records [Table S2]. Most 

studies reported a significant reduction in the operative 

exposure [range: 45.7-100%]. Reduction in urgent/ 

emergency surgeries and trauma surgeries were mentioned in 

four [n=1061, 10.3%] and 2 studies [n=234, 2.3%] 

respectively [range: 50-80%] [Table S2]. A national-level 

study conducted in Ireland, which assessed the number of the 

orthopaedic operative procedure using trainees logbook 

records showed no reduction in nine specified trauma 

procedures in 2020 compared with 2018 and 2019 [17]. Data 

regarding laparoscopic and endoscopic procedures were 

reported only in 2 studies and both showed a considerable 

reduction [18, 19]. Out of 51 studies, 39 studies [n=8587, 

83.6%] reported on the non-operative clinical exposure in 

surgical training. Fifteen studies [n=3253, 31.6%] reported a 

reduction in outpatient clinic encounters [range 41.1-83%] 

[Table S2]. Interestingly, the utilization of outpatient 

encounters using telehealth facilities [range 25-99%] was 

reported in 6 studies [n=681, 6.6%] [Table S2]. Apart from the 

above, reduction in on-call experience and ward-round based 

learning were reported in 6 studies [range 54.3-79%] [Table 

S2].

Impact on psychological aspects and mental wellbeing of 

surgical trainees
Out of 59 studies, 46 [n=8786, 76.1%] assessed the impact on 

mental health among surgical trainees [table S3-

supplementary file]. However, only seven studies [n=1933, 

22%] used at least one validated scoring tool in the 

assessment of anxiety [Generalized Anxiety Disorder 

Assessment [GAD-7]: n=1534, 17.4%], depression [Patient 

Health Questionnaire [PHQ-9]: n=1492, 17%], burnout 

[Modified Maslach Burnout inventory score: n=223, 2.5%] 

and stress [Mini Z burnout survey: n=349, 4%] [Table S3]. 

Four studies [n=379, 4.3%] used pre-tested questionnaires 

[Table S3]. Out of 46, 17 studies [n=3797, 43.2%] assessed 

the anxiety, depression and stress among trainees [Table S3]. 
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Table 1. Percentage distribution of trainees from various 

subspecialties
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Except for one study, all have reported high levels of anxiety 

[31.7-69%], depression [10.6-40.8%] and stress [28-54.8%] 

among trainees. However, Osama.et.al [n=112, 1.3%] 

reported a reduction of Modified Maslach Burnout inventory 

score [p < 0.001][20]. Reduction in working hours among 

trainees may have contributed to this observation [12]. The 

majority of the trainees [n=5065, 57.6%] reported concerns 

about contracting COVID-19 infection or transmitting the 

virus to family members or friends as the reason for the impact 

on mental health. In addition, reduction in surgical exposure 

/clinical training [n=5687, 64.2%], inadequacy of personal 

protective equipment [n=3727, 42.4%] and redeployment to 

other units [n=2357, 26.8%] were reported as other reasons. 

Aziz et.al [n=1102, 12.5%] reported that although 65.1% of 

the respondents had 5 or more off-duty days compared to the 

pre-pandemic period, 33.1% reported more burnout and 

72.7% were concerned about contracting or transmitting the 

virus to their family and friends [21]. Interestingly, Johnson et 

al. reported that 50.4% of respondents had no anxiety 

according to the GAD-7 score [GAD-7 score < 5][22].

Impact on surgical education and continuous professional 

development
Forty-one studies [n=7971, 69%] assessed the impact of 

COVID-19 on surgical educational activities [Table S4-

supplementary file]. Thirty-three studies [n=6427, 80.6%] 

reported an increase in the utilization of web-based teaching 

activities including webinars, online symposiums, lectures 

and videos of surgeries. Responders from 3 studies [n=414, 

5.2%] reported the usefulness and likelihood of continuing 

online educational activities after the pandemic [Table S4]. 

Chang et.al [n=229, 2.9%] reported that the average 

satisfaction regarding online-based teaching was lower 

compared to conventional teaching activities [23]. Nine 

studies [n=731;9.1%] reported an increase in research 

activities and projects among surgical trainees due to reduced 

clinical workload [Table S4]. Payne. et.al evaluated the 

impact of redeployment of responders to ICU and reported 

that 97 % [n=32] reported that the redeployment had a 

positive impact on gaining knowledge and confidence in 

managing critically ill patients [24]. Bandi et al. has reported 

the usefulness of utilizing a dissection laboratory for 

Otolaryngology trainees [25].

Discussion 
Although the direct impact of the COVID-19 pandemic on the 

health of the public in terms of morbidity and mortality is 

widely known, there are subtle ramifications due to the 

pandemic which are not clearly revealed. One such 

consequence is the impact on postgraduate medical training, 

especially in the surgical specialities [16, 17]. This is because 

surgical training includes both clinical patient care and also 

accumulation of technical and operative skills. Most 

components of surgical training have been affected due to the 

delays in acquiring adequate training and increased 

psychological stress [26].

In this systematic review, the impact on surgical training was 

considerable in all three aspects analyzed such as operative 

and clinical training, surgical educational activities and 

mental wellbeing. The overall operative exposure was 

reduced by 45.7-100%, while urgent/ emergency surgeries 

and trauma surgeries were reduced by 50-80% [Table S2]. 

Furthermore, studies have also shown a considerable 

reduction in laparoscopic and endoscopic procedures, 

outpatient clinic encounters, on-call experience and ward-

round based learning. Measures taken to control the disease 

spread such as social distancing and lockdown have led to 

cancellation or delay of elective operations and minimizing 

patient visits at outpatient clinics. Restriction of routine 

clinical activities protects health care workers and patients 

from the viral transmission. Furthermore, personal protective 

equipment can be prioritized and preserved for the care of 

COVID-19 positive patients who need mandatory treatment. 

Moreover, important resources such as hospital beds and 

intensive/ critical care beds may be reserved for symptomatic 

and critically ill COVID-19 patients. 

Several studies reported a reduction or delay of postgraduate 

educational or continuous professional development 

programs [Table S4]. However, as a measure to overcome this 

problem, increased utilization of online teaching activities 

such as online symposia, webinars, lectures and videos of 

surgeries were conducted. Although several studies 

mentioned the usefulness and likelihood of continuing such 

activities after the pandemic, few studies reported that the 

average satisfaction of online-based teaching was lower 

compared to conventional teaching methods [Table S4]. 
The reduction in clinical activities and operative exposure has 

a potential negative impact on postgraduate surgical training 

as the acquisition of clinical expertise and surgical skills are 

greatly dependent on the level of clinical exposure and hands-

on operative experience. Delay and postponement of such 

activities would negatively impact the career progression of 

surgical trainees. Due to the reduction of clinical workload, a 

considerable proportion of surgical trainees may not be able to 

fulfil their criteria in terms of clinical rotations and surgical 

exposure leading to delays in accreditation and qualifications 

for memberships or fellowships of postgraduate surgical 

colleges. 

The physical and mental well-being of postgraduate surgical 

trainees were also negatively affected during the pandemic. 

Almost all studies that described the level of psychological 

wellbeing reported high levels of anxiety, depression and 

stress. However, a few studies reported a reduction of burnout 
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compared to the pre-pandemic era which can be attributed to 

the reduction in working hours. Importantly, most trainees 

reported concerns about the inadequacy of personal 

protective equipment, redeployment to different non-surgical 

units, contracting COVID-19 infection and transmitting to 

family members and loved ones as considerable sources of 

stress. In this systematic review, we found 10 studies 

describing 98 out of 1963 infected trainees with a 

considerable prevalence of 5%. Furthermore, delays in 

fulfilling criteria for accreditation due to reduction in surgical 

exposure /clinical training were additional concerns [Table 

S2].
 
Several positive aspects were also highlighted in these 

studies. Nine studies reported an increase in research 

activities and projects among surgical trainees due to reduced 

clinical workload [Table S4]. Online global platforms have 

enabled surgical trainees and surgeons to conduct worldwide 

collaborative researches on the surgical aspects of COVID-19 

[27-29]. Web-based educational activities and conferences 

played an important role during the pandemic to enhance 

continuous professional development [30]. On a positive 

note, web-based activities are readily accessible with 

considerable cost-effectiveness for the organizers and the 

participants. Few studies evaluated the impact of 

redeployment of surgical trainees to ICU and reported that 

97% had a positive impact on gaining knowledge and 

confidence in managing critically ill patients. 

Limitations
We identified several limitations in the published studies. The 

majority of studies did not utilize objectively validated 

assessment methods. There were considerable variations in 

the methodology and the reporting of findings precluding a 

meta-analysis. The majority of the studies were rated as either 

fair or poor. Although short term impact has been discussed, 

the long term implications seem unpredictable. 

Conclusion
COVID 19 pandemic has caused a considerable impact on 

surgical training, career progression teaching-learning 

activities and mental well-being of the trainees. With the 

ongoing global pandemic and lack of data on the long term 

efficacy of vaccines or treatment to date, future directions of 

the pandemic remain uncertain. Therefore, implementing 

alternative options to mitigate the negative effects on surgical 

training should be actively considered.
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