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ABSTRACT

الأطباء  على  وعواقبها   )COVID-19(جائحة تأثير  تقييم  الأهداف: 
المقيمين في الجراحة العامة.

المنهجية: أجريت دراسة مقطعية باستخدام استبانات تشمل الأطباء المقيمين 
في المملكة العربية السعودية ومملكة البحرين. 

 )n=234( النتائج: يبلغ عدد الجراحين المتدربين المشاركين في هذه الدراسة
جراحاً. أظهرت الدراسة أن المشاركين من فئة الشباب )متوسط العمر 28(، 
بما  الاستعانة  تم  وقد  و)%65.8(ذكور.   ، متزوجين  غير   )53.8%( بنسبة 
الكادر  في  النقص  لتغطية  العامة )50.4%(  الجراحة  متدربي  يقارب نصف 
 .)EDs( الطوارئ أقسام  أو   )ICUs( المركزة العناية  وحدات  في  الصحي 
توضح النتائج إلى أن نصف المتدربين المشاركين )117( أظهروا نتيجة إيجابية 
في فحص اضطراب القلق العام )GAD(.من خلال هذه الدراسة، توصلنا إلى 
وجود علاقة طردية بين الشعور بالقلق وجنس الذكور )p=0.055(، ومستوى 
 ،)p=0.050( المركزة العناية  وحدات  في  والعمل   ،)p=0.002( التدريب
بقيمة )p=0.054( ووجود إصابة بين   COVID-19لـ والفحص الإيجابي 

 .)p=0.004( أحد أفراد الأسرة

الخاتمة: من هذا البحث نستنتج أن جائحة COVID-19 كانت مؤثرة جداً 
على جميع العاملين في مجال الرعاية الصحية، حيث أن مقيمي الجراحة قد 
هذا  معالجة  يجب  لذلك،  وفقًا  النفسي.  الضغط  من  كبير  قدر  إلى  تعرضوا 
العبء النفسي بشكل مناسب في استراتيجيات تخطيط المنظمات. ومن هنا 
نقترح صياغة مبادئ توجيهية لمساعدة المتدربين في برامج الجراحة العامة على 

مواصلة عملية التعلم بأقل عبء نفسي.
 

Objectives: To evaluate the impact of coronavirus-19 
(COVID-19) pandemic and its consequences on 
general surgery residents. 

Methods: Cross-sectional, survey based study 
including surgical residents in Kingdom of Saudi 
Arabia and Kingdom of Bahrain.

Results: Surgical trainees who participated in our 
survey (n=234) were young (mean age 28), single 
(53.8%), and males (65.8%). Approximately half
(50.4%) have been deployed to cover the staff 
shortage in intensive care units (ICUs) or emergency 
departments (EDs). Half of our trainees (117) scored 

Original Article

positive in the screening tool of generalized anxiety 
disorder (GAD). There was a significant association 
between experiencing anxiety and male gender 
(p=0.055), level of training (p=0.002), deployment to 
cover ICUs (p=0.050), testing positive for COVID-19 
(p=0.054) and having an infected family member 
(p=0.004).

Conclusion: Coronavirus-19 pandemic has a serious 
effect on all healthcare workers and surgical residents 
have experienced a considerable amount of stress. 
Accordingly, this psychological burden should be 
appropriately addressed in organizations planning 
strategies. We suggest formulating guidelines to help 
surgical trainees to continue their learning process 
with least psychological burden.

Keywords: COVID-19, residency, psychology, 

anxiety, mental health, healthcare workers.
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Coronaviruses (CoV) are non-segmented, single-
strand ribonucleic acid genome viruses with a 

positive sense, belonging to the family of Coronaviridae.1 
Although they are primarily known to cause enzootic 
infections, within the past few decades they have evolved 
to infecting humans as well.2 Coronavirus illnesses 
range in severity from the common cold to more serious 
diseases such as severe acute respiratory syndrome 
(SARS-CoV) and the Middle East respiratory syndrome 
(MERS-CoV).3 In December 2019, Coronavirus-19 
(COVID-19) first emerged in Wuhan, China in a 
cluster of severe respiratory illnesses of unknown origin. 
Its phenomenally rapid global spread sparked a severe 
viral issue and in March 2020, was determined to be 
a global pandemic by the World Health Organization 
(WHO).4

The inherent opportunities for CoV exposure 
place surgical residents at high risk for acquiring the 
infection; the stress of which may affect their health, 
both physically and mentally. The aim of our study is 
to evaluate the impact of COVID-19 pandemic and its 
consequences on general surgery residents.

Methods. This cross-sectional study was based on 
a questionnaire conducted in the Central, Southern, 
Eastern, and Western provinces of KSA and the 
Kingdom of Bahrain. It included all surgical residents 
enrolled in the Saudi General Surgery Board under the 
Saudi Commission for Health Specialties (SCHS) and 
the Imam Abdulrahman bin Faisal University (IAU), 
Saudi Arabia residency program. Literature review was 
conducted by authors using medical literature database 
platforms (Medline, Scopus, Google Scholar and Web 
of Science). Our sample size was calculated according 
to the total number of residents in specified areas. 
Proportionate stratified random samples were obtained 
using the formula: (sample size/population size) x 
stratum size (Table 1).

The inclusion criteria general surgery residency 
program trainees, Enrollment in either SCFHS or IAU 
residency programs, working in a healthcare facility 
that received and managed COVID-19 patients. The 
exclusion criteria Incomplete questionnaire response.

After validation, the questionnaire was distributed 
via an online link to all general surgical residents enrolled 
in the SCHS and IAU surgery programs. It included 
questions addressing their demography, past medical 

history, use of medications, screening for generalized 
anxiety disorders and any moral dilemmas they have 
experienced during the COVID-19 pandemic.

Our study does not carry any physical, psychological, 
social, legal, or economic risks. The consent was obtained 
from all participants. Our study is compliant with the 
principles of Helsinki Declaration. The study protocol 
was approved by the ethical review board (IRB) of IAU, 
Dammam, KSA.

Statistical analysis. An excel spreadsheet was 
established for the entry of data. Data analysis was 
carried out using the Statistical Package for Social 
Science for Mac version 22.0 (IBM Corp, Armonk, 
NY, USA). Categorical variables were summarized 
as frequencies and percentages, and to determine the 
significant association of the variables, Mann-Whitney 
U and Fisher exact tests were used with a significant 
level considered at p<0.05.

Results. We achieved a response rate of 85.4% 
(234/274) over a 10-day period. Demographical 
characteristics of the participants included age, marital 
status, gender, pregnancy, any changes in the nature 
of work during pregnancy, current level of training, 
current training center, training region and any covering 
of intensive care units (ICU) or emergency departments 
(ED) during this pandemic. All are presented in Table 1.

Education, training, learning outcomes and clinical 
competencies. Questions assessing the performance of 
general surgery residents regarding their education, 
training, educational achievements, and clinical 
competency outcomes demonstrate they have been 
negatively affected by the pandemic and are aware 
of increased stress and anxiety. Ten questions were 
answered on a 5-point median Likert scale from 0-5 
(0=not applicable, 5=outstanding), interquartile range 
(Q1-Q3) and variance of each question, as demonstrated 
in Table 2.

Screening for generalized anxiety disorders and 
exposure to moral dilemmas. Half of the participants 
(50%) suffered from anxiety warranting further 
investigation. A further 132 (56.4%) experienced 
excessive generalized anxiety over relatively minor issues 
such as being late for an appointment, facilitating minor 

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.

Table 1 - Sample size required in our study.

Measures Results
Population size 947
Margin of error 5%
Confidence level 95%
Required sample size 274
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home repairs and completing homework. One hundred 
twenty-two (92.4%) identified an exacerbation of their 
anxiety in terms of intensity, frequency and volume of 
distress. Ninety-seven (41.5%) had difficulty controlling 
their anxiety once in effect. Regarding moral challenges, 
9 questions to assess the impact in situations which 
included life or death decision making, circumstances 
with a high probability of disappointment or failure, 
and those without a clear right or wrong pathway 

but where the chosen route may result in harm. The 
responses are listed below in Table 3.

Fifty-five (23.5%) participants utilized some form 
of stress relief, with 48 of them stating it was effective. 
Sixteen (6.8%) were advised by their program directors 
to try relieving their stress through various means. Four 
(1.7%) used psychotherapy, 8 (3.4%) used medication, 
5 (2.1%) used meditation, 32 (13.7%) used exercise 
and 4 (1.7%) used other forms of stress relief.

Regarding interaction with COVID-19 patients, 
175 (74.8%) had come in contact with infected patients 
and the locations were as follows: 72 participants from 
the ward or ICU, 82 from ED, 10 during surgical 
procedures, 3 were exposed in the clinic, and 13 
documented contact in each of the above-mentioned 
sources. One hundred and twenty-eight (54.7%) were 
subsequently tested for COVID-19, with 14 found to 
be positive. Among those, 7 required admission and 7 
were assigned to home isolation. Forty-two (17.9%) 
reported positive COVID-19 tests within their families.

There were statistically significant associations 
between experiencing excessive degrees of anxiety and 
being male (p=0.055); the resident’s level of training 
(p=0.002); being deployed to work in the ICU 
(p=0.050), positive results of COVID-19 (p=0.054), 
and having a family member with a positive COVID-19 
test (p=0.004).

Discussion. In general, the field of healthcare can 
be mentally, physically, and emotionally demanding. 
During times of crisis such as this pandemic, surgeons 
and those in training, find their workload markedly 
altered and inflated. It can be inordinately stressful 
to care for patients while simultaneously fearing for 
their own health and that of their families. For surgical 
residents, their training and educational process is an 
added concern.

In this study, surgical trainees who  participated in 
our questionnaire were mostly young (mean age 28), 
single (53.8%) males (65.8%) as shown in Table 2. 
Approximately half of the responders (50.4%) have 
been deployed to cover staffing shortages in either 
intensive care units (ICUs) or emergency departments 
(EDs), with 175 (74.8%) coming in contact with 
COVID-19 positive patients, and 14 (8%) testing 
positive themselves. 

There was a significant association between 
experiencing excessive anxiety and being a male, 
resident’s level of training, deployment to cover ICU, 
tested positive for COVID-19 and having a family 
member with a positive COVID-19 test (p-values of 
0.055, 0.002, 0.050, 0.054 and 0.004 respectively). 
Likewise, Lai et al5 found that 50.4% of 1257 Chinese 

Table 2 - Demographic data of participants.

Variable   n  (%)

Age Mean±SD (range) 28.26±2.04 (25-35)
Marital status

Sinlge 126 (53.8)
Married 104 (44.4)
Divorced 4   (1.7)

Gender
Male 154 (65.8)
Female 80 (34.2)

Pregnancy
Yes
No

8 (10.0)
72 (90.0)

Change in nature of working during pregnancy
Yes, no patients contact or round 1 (12.5)
Yes, I have not operated 4 (50.0)
Yes, only doing tele-medicine 1 (12.5)
No change 2 (25.0)

Current level of training
R1 69 (29.5)
R2 45 (19.2)
R3 49 (20.9)
R4 36 (15.4)
R5 35 (15.0)

Current training center
Secondary hospital 106 (45.3)
Tertiary hospital 120 (51.3)
Others 8   (3.4)

Training region
Eastern region 89 (38.0)
Central region 47 (20.1)
Western region 25 (10.7)
Southern region 53 (22.6)
Northern region 12   (5.1)
Bahrain 8   (3.4)

Covering of ICU or ED
Yes 118 (50.4)
No 116 (49.6)

SD: standard deviation, R1: first-year resident, R2: second-year resident, 
R3: third-year resident, R4: fourth-year resident, R5: fifth-year resident, 

ICU: intensive care unit, ED: emergency department
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health care workers suffered from depressive symptoms, 
while 44.6% had anxiety symptoms. Nurses, female 
health care workers, and front liners are of higher 
incidence of experiencing anxiety were more severely 
affected by the pandemic as reported by Huang et 
al5,6 Contradicting our results in which male surgeons 
were found to experience excessive anxiety than female 
participants. On the other hand, Song et al7 have 
demonstrated the corresponding result in the form of 
that male emergency medical staff have suffered from 
depression and post-traumatic stress disorder (PTSD) 
more than female staff who were included in their study.

While 105 pediatricians enrolled in the study of 
Chen et al,8 there was no significant difference in the 
prevalence of anxiety when comparing physicians who 
had exposure to COVID-19 patients and physicians 
who did not.

Additionally, we found that alterations in the 
nature of work such as covering ICUs and caring for 
COVID-19 patients has negatively impacted the 
improvement of surgical skills (median Likert scale 
1, p=0.047). On the other hand, this did not impact 
communication skills with colleagues and superiors 
(median Likert scale 3, p=0.008), or with nurses 
(median Likert scale 3, p=0.019). It also did not affect 
the ability to make clinical decisions (median Likert 
scale 3, p=0.017) (Table 3). Meanwhile, Wen Lu et al9 

observed that medical staff who were working in the 
departments of respiratory, emergency and infectious 
disease medicine or covering ICU are more susceptible 
to develop psychological disorders. 

Regarding residents’ psychological health and 
their ability to cope during this demanding time, we 

investigated for generalized anxiety disorder (GAD) 
using a short screening tool comprised of 4 questions; 
formulated by the Anxiety and depression association 
of America. Having 2 or more ‘yes’ responses to these 
questions implies that the respondent warrants further 
psychiatric evaluation, but does not necessarily diagnose 
GAD. We observed that half of our trainees (n=117) 
scored positive using this screening tool.

One hundred and thirty two (56.4%) residents 
described themselves as experiencing excessive anxiety, 
with 92.4% of them identifying a worsening in episodic 
frequency and intensity levels. Also, 23.5% of the 
participants use some form of stress relief; with exercise 
the most frequently used by 13.7%, and psychotherapy 
as the least utilized option used by 1.7% of the 
residents. Only 2.1% of the residents reported the use 
of anxiolytic medication.

In terms of practice and the delivery of patient 
care, we concluded that clinical encounters during 
this pandemic have significantly contributed to the 
anxiety and distress general surgery trainees have 
suffered (Table 4). Ninety-two percent of 275 urology 
residents enrolled in the French association of urologists 
report having experienced stress during this pandemic; 
with 60% further documenting that this crisis has 
negatively impacted their quality of life and 83.3% 
stating their urological training has been negatively 
affected. Additionally, researchers have found that 
being stressed is significantly associated with working in 
a high epidemic region, caring for COVID-19 positive 
patients, and having a personal medical history of 
respiratory illness.10

Table 3 - Residents’ concern regarding the educational and learning process during COVID-19 pandemic with its association with covering ICU during 
this pandemic.

During COVID-19 pandemic; how do you rate: Median likert 
scale points

Interquartile range 
(Q1-Q3)

Variance P-value

Your surgical skills improvement? 1 3-1 1.34 0.047
Your communication skills with the supervising surgeon and other colleagues? 3 4-2 1.72 0.008
Your communication skills with the nurses? 3 4-3 1.55 0.019
Your communication skills with the patients? 3 4-2 1.65 0.063
Your response to the particular community’s health needs? 3 4-2 1.77 0.913
Your ability to manage time appropriately between the ward, emergency room, and OR 
responsibilities?

3 4-2 1.73 0.133

Your ability to work efficiently and effectively? 3 3-1 1.31 0.072
Your ability to make clinical decisions in the emergency room based on an efficient and 
effective use of healthcare resources?

3 4-2 1.71 0.017

Your sense of responsibility by ensuring continuity of care for patients? 4 4-3 1.80 0.388
Your performance in general? 3 3-2 1.34 0.951

COVID-19: coronavirus-19, OR: operating room.
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Both medical and non-medical personnel caring for 
COVID-19 patients in tertiary institutions in Singapore 
have been investigated for psychological morbidities, 
with a total of 470 participants. Approximately 14% 
screened positive for anxiety, 8.9% for depression, 6.6% 
for stress, and 7.7% experienced post-traumatic stress 
disorder.11

Turkish emergency physicians have also shown to be 
affected by the pandemic with 62% of 290 physicians 
reporting depressive symptoms and 35.5% reporting 
symptoms of anxiety.12

Surgical residents of a tertiary care hospital 
recorded a considerable decrease in burnout prevalence 
inconsistent with the forced reduction of working hours 
due to pandemic crisis mode. Among 122 residents, 
61% were concerned about the health of their families 
and 38.4% feared dying as a result of direct exposure to 
the virus.13

Finally, in a similar study conducted by Al Sulais 
et al,14 in KSA, including 529 physicians from various 
specialties across the Kingdom; worry (67.5%), 
isolation (56.9%) and fear (49.7%) were the most 
identified emotions. Female physicians were more likely 
to experience fear.

In line with the literature, the psychological burden 
of this global pandemic have been well described 
throughout the world and it has been of interest to 
researchers to explore its effect on healthcare workers 
regardless of their levels and specialties. To cope 
and overcome the drastic change brought by the 
pandemic, institutions have implemented restructuring 
organizational strategies in order to maintain provision 
of care for emergency and oncology patients as well as 

handling the influx of COVID-19 patients. A given 
example is the Italian experience in restructuring 
their colorectal services, Saverio et al,15 described their 
modification to practice, starting from suspending all 
elective non-cancer procedures, employ telemedicine 
to follow outpatients, adhere to conservative approach 
whenever amenable, mandatory screening of all patients 
requiring emergency interventions, postponing chemo 
and immune modulation therapies if possible. While 
concerning hospital staff; they reduced number of staff 
attending patients, handled all patient as COVID-19 
positive by taking proper precautions and use of personal 
protective equipments (PPE), assigned negative pressure 
rooms, and specific routes for transferring COVID-19 
patients, intubated and recovered patients inside 
theaters.15 However, in order to achieve minimum 
aerosolization and spread of infection; surgeons were 
practicing number of measures; use of sealed trocars, 
perform small incisions, deflate pneumoperitoneum via 
negative pressure suction connected to water seal, avoid 
laparoscopy lavage, minimize use of electrocautery 
during open procedures, perform one stage definitive 
procedures, minimize anesthesia time, and utilize 
local anesthesia when suitable. They also defined a 
classification system to prioritize colorectal cancer 
patients to prevent substantial delay in their treatment 
plans.15

Benitez et al,16 have published a number of 
recommendations concerning proper use of PPE when 
handling suspected or confirmed cases, limit the use 
of laparoscopy and gas leak during procedures. While 
most of these measures were formulated to help alleviate 
the stress of health working forces and providing safer 

Table 4 - Result of moral injuries and its significant association with experiences excessive anxiety among residents during this pandemic.

During this crisis, did you: Yes No P-value 
Follow clinical decisions by others that you believes were unethical, immoral, or against guidance from registered 
professional bodies:

57 (24.4) 177 (75.6) 0.000

Fail to report serious clinical incidents, near misses, or bullying of yourself, colleagues, or patients: 36 (15.4) 198 (84.6) 0.000
Change your believes about the necessity or justification for treatment plans or protocols that have affected 
people’s lives:

81 (34.6) 153 (65.4) 0.002

Put patients or colleagues in danger because of your inexperience, indecision, or working outside your normal 
competency:

29 (12.4) 205 (87.6) 0.001

Return home from a shift and hearing of seriously worsening health outcomes in the facility in which you were 
working:

109 (46.6) 125 (53.4) 0.000

Have to choose which of two equally sick patients is provided with specific care, one of whom does not survive, 
because of the non-availability of healthcare equipment:

40 (17.1) 194 (82.9) 0.009

Give clinical orders that result in harm of the patients: 18   (7.7) 216 (92.3) 0.004
Respond acutely in medical emergency and causing the harm or death of patients, knowingly but without 
alternatives, or unintentionally:

21   (9.0) 213 (91.0) 0.320

Feel let down because you are working with insufficient resources or staffing, especially when you perceive this was 
avoidable:

110 (47.0) 124 (53.0) 0.000
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work environment, many surgeons have reported 
that the use of PPE during procedures hindered their 
surgical performance.17 On the other hand, educational 
institutions have an extra responsibility in maintaining 
their training programs at excellency. As seen in McGill 
university health center, surgical residents were given 
special attention by providing them access to webinars 
and simulation facilities, regulating their re-allocation 
according to their level of training to acquire appropriate 
competencies, ensuring their active participation in 
available practice such as telemedicine and guaranteeing 
their return to regular surgical workflow as soon as 
restrictions are lifted.18

Study Limitations. In our study, we were confined 
by certain limitations which were mainly demonstrated 
in sampling and reaching sufficient complete response 
form participants and their willingness to disclose 
details about their psychological and mental health. 
Further studies are needed to be carried out in KSA to 
identify surgical residents’ concerns during COVID-19 
pandemic. Moreover, healthcare workers in general, 
and surgical residents in particular, should be educated 
and provided with all the necessary infection control 
protective measures as well as effective adequate 
psychosocial support.

In conclusion, the COVID-19 pandemic has 
profoundly affected healthcare workers at all levels, 
including those enrolled in residency programs. Clinical 
exposure to the virus with its associated consequences 
has led to a considerable amount of stress felt by surgical 
residents. Accordingly, in planning their COVID-19 
pandemic strategies, organizations should address the 
potential for additional psychological stresses felt by 
their trainees. 

Nonetheless, the current situation provides an 
opportunity for the exploration of educational 
strategies invoking less anxiety and burnout. We 
suggest formulating specific guidelines that facilitate the 
learning process for surgical residents while presenting 
the least amount of psychological risk.
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