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Background: This study was to investigate the cancellation rate and trend of orthopedic surgeries during 
the novel coronavirus disease 2019 (COVID-19) pandemic. Moreover, we assessed the psychologic status of 
orthopedic healthcare workers, and investigated the details of the preventive surgeries underwent in COVID-19-
positive patients.
Methods: For 3 months after January 20, 2020, cancellation rates of elective surgeries were investigated, and 
the number of elective surgeries conducted in the same period over the last two years was compared. Four 
different questionnaires were used to investigate psychologic status among the orthopedic health care workers. 
We compared the outcomes according to occupation (physician or nurse), and type of work (faculty staff or 
resident physician). Outcomes according to occupation and type of work were compared. Preventive surgeries 
underwent in patients who could not wait for the results of the COVID-19 diagnosis were investigated.
Results: Spine and hip surgery had relatively lower cancellation rates, and elective surgeries were significantly 
reduced. During the initial pandemic, the cancellation rate of orthopedic elective surgeries was significantly 
higher than in the same period of the previous year and was different for each subdivision depending on the 
degree of pain or disability. The psychological outcomes were within the normal range and there were no 
significant differences between groups. After preventive surgery, all medical staff involved in the operation tested 
negative.
Conclusion: During the COVID-19 pandemic, the cancellation rate of orthopedic elective surgeries was 
significantly higher than in the same period of the previous year. Orthopedic health care workers did not seem to 
have significant psychological distress. As a result of the preventive surgery in specialized facilities, all the medical 
staff who participated in the operation tested negative.
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Introduction

Since the initial report of the novel coronavirus disease 

2019 (COVID-19) from Wuhan, China in December 2019, 

the spread of pandemic continues to explode worldwide 

[1]. Health care workers, including clinicians and nurses 

from around the world, are struggling to manage the 

many COVID-19 patients. Since their first confirmed 

case in January 20 2020, South Korea has been severely 

burdened with COVID-19, showing a rapid increase in 

case numbers over the last few months [2,3]. Particularly, 

the epicenter of Daegu, located in southeastern South 

Korea, has experienced a rapid spread of COVID-19 that 

has been attributed to a confirmed case on February 19, 

2020, which was related to subsequent super spreading 

at a church service [2,4,5].

A challenging crisis such as the COVID-19 can 

cause psychological issues including fright, anxiety, 

uncertainty, and loneliness that affects not only 

infected patients, but also the health care workers 

who treat them [6,7]. During this national disaster, 

assessing the psychological status of health care 

workers associated with diagnosis, treatment, and care 

for COVID-19 patients, as well as considering optimal 

support for these workers, are issues of top priority 

[8,9]. Furthermore, the relationship between the type 

of COVID-19 services provided by a health care worker 

and degree of psychological stress has not been fully 

understood. Some studies showed that non-frontline 

workers have less psychological stress in comparison 

with frontline workers [10,11], but vice versa in other 

studies [12,13]. Particularly, in order to minimize the 

risk and negative influence of this disaster in orthopedic 

health care, it is necessary to acknowledge the effect 

of COVID-19 on surgeons’ work and mental status; 

however, no studies have yet reported an impact of 

COVID-19 on orthopedic surgeons.

In a pandemic such as COVID-19, orthopedic 

surgery is not a priority, and thus, appears to be less 

relevant during this urgent situation. In most countries, 

elective orthopedic procedures are recommended to 

be delayed [12,14,15]. Moreover, the demand for 

orthopedic care has decreased due to regulations such 

as social distancing and home isolation that prevent 

the transmission of COVID-19. Nevertheless, some 

orthopedic emergent surgeries have no choice but to 

be performed, and in such situations, the preliminary 

settings or strategies of the operation room (OR) should 

take extreme measures to reduce the risk of viral 

transmission [16,17]. However, most countries still have 

not provided guidance regarding the continuation of 

orthopedic procedures during the COVID-19 pandemic. 

Furthermore, to date, there has been a paucity of 

literature on orthopedic surgery related to COVID-19.

Therefore, the purpose of this study is to investigate 

the proportion of scheduled elective surgeries that 

were cancelled over a three-month pandemic period 

in Daegu, the Korean epicenter of COVID-19, and 

compare the number of surgeries conducted during this 

period to the same period in last two years. Moreover, 

we sought to describe the psychologic parameters in 

orthopedic healthcare workers. Finally, we tried to 

investigate whether any preventive surgeries were 

performed in COVID-positive patients and whether 

COVID-19 was transmitted to any healthcare workers 

involved in their care.

Methods

1. Source of data

The present study was approved by the institutional 
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review board of Yeungnam University Medical Center 

(YUMC 2020-04-054). Data were collected from a single 

institution at Daegu, the epicenter of COVID-19 in 

South Korea, for three months since January 20, 2020, 

when the first case was confirmed in South Korea. All 

information was retrieved from the institution’s medical 

records, including detailed information such as primary 

diagnosis, surgical procedure, use of specialized facilities 

(including negative pressure environments), whether 

the operation was performed, and if COVID-19 was 

diagnosed. During the COVID-19 pandemic, Yeungnam 

University Medical Center established a guideline to 

routinely perform a COVID-19 diagnostic test in all 

patients requiring surgery from the outpatient clinic 

or emergency room (Table 1). In addition, we assessed 

the psychological impact of COVID-19 on all orthopedic 

staff at our institution (16 men and 32 women). We 

surveyed orthopedic health care workers using four 

different questionnaires, and informed consent was 

obtained from all survey participants prior to their 

enrollment.

Patients requiring urgent procedures that could not 

wait for COVID-19 results and diagnosis underwent 

surgical treatment with preventive measures, such as 

employing a temporary negative pressure room and a 

mobile negative pressure tent for patient transport in 

a specific OR complex with special facilities (Figure 1). 

These patients were relocated to wards based on the 

results of the COVID-19 diagnosis after surgery.

2. Influence on elective surgeries

“Elective surgery” is defined as a pre-planned 

procedure that provides medically unnecessary or non-

emergent surgery which, if delayed, does not place a 

patient's immediate health, safety, or wellbeing at risk, 

or contribute to the worsening of a life-threatening 

medical condition [12,15]. During events such as a 

pandemic, cancellation rates of elective surgeries for 

each orthopedic subdivision were compared. In addition, 

the difference in the number of surgeries in each 

subdivision during the same period over the past two 

years was also compared.

3.  Mental health care measures among orthopedic 

health care workers

In regard to the psychologic impact of the COVID-19 

Table 1. Recommendations from our institution for management of elective surgical procedures during COVID-19 pandemic

Management of elective surgical procedure Description

Target patients and proceduresa) During the COVID-19 pandemic period, it is not necessary to reschedule elective surgeries.

Always! Confirmation of COVID-19 screening in all patients undergoing elective surgeries: even in asymptomatic 
patients

COVID-19 screening is included in the preoperative evaluation, and is prescribed and paid in outpatient clinic.

After payment, a screening test label is obtained from a laboratory.

The day before hospitalization, the patient should visit the drive-thru screening room in our hospital and wait 
after collecting a sample, until confirming it.

After confirming the COVID-19 negative, the patient can proceed with the admission procedure.

If symptoms are suspected, the operation should be postponed until a negative result is confirmed.

Always! If the diagnostic test is positive, the operation must be postponed until a negative result is confirmed 
and symptoms improve.

Test items Test name COVID-19 confirmation test (test code: TQ125)

Test options No symptoms of COVID-19: 'nasal and throat' only
If suspicious symptoms of COVID-19, or suspect COVID-19: both 'nasal and throat' and 'sputum'

COVID-19, coronavirus disease 2019.
a) It is important to detect suspicious patients before the elective surgeries. If the samples are received by 10 a.m., the results can be notified by 3 p.m. on the same day.



정형외과에서 신종 코로나바이러스감염증 초기 경험  781

Lee GW · Kim GB · Lee IJ·Early experience of COVID-19 in orthopedic surgery

outbreak in South Korea, we assessed the severity 

of symptoms of anxiety, depression, and distress in 

orthopedic health care workers of Yeungnam University 

Medical Center. The survey was conducted for about 

a month from January 20, 2020, when the number 

of COVID-19 patients peaked in Daegu, South Korea. 

Accordingly, we surveyed orthopedic health care 

workers using four different questionnaires, including 

the Hamilton aAnxiety rRating sScale (range, 0 to 

56) [18], the 22-item impact of event scale-revised 

(IES-R) scores (range, 0 to 88) [19], the Korean version 

of the Beck Depression Inventory-II (range, 0 to 63) 

[20], and the short form-12 health survey including 

physical and mental components (range, 12 to 58) 

[21]. The total scores of these measurements were 

interpreted as follows: Hamilton Anxiety Rating Scale, 

normal (<18), mild (18 to 24), moderate (25 to 29), 

severe (≥30) anxiety; IES-R, normal (0 to 8), mild (9 to 

25), moderate (26 to 43), and severe (44 to 88) distress; 

Korean version of the Beck Depression Inventory-II, 

normal (<9), mild (10 to 15), moderate (16 to 23), severe 

(≥24) depression. Each category was based on values 

established in the literature [18-20]. Furthermore, 

we compared the outcomes according to occupation 

(physician or nurse), and type of work (faculty staff or 

resident physician).

4. Outcomes of preventive surgeries

Generally, elective surgeries on non-COVID-19 

patients in our institution were assigned to the main 

OR complex. Patients suspected to have COVID-19 

underwent preventive surgery in a specific OR complex 

separated from the main complex with facilities such 

as negative pressure environments (maintained at 

-5.0 to -6.0 Pa) and personal protective equipment 

(Figure 2) [12,16]. Additionally, patients in need of 

urgent procedures who could not wait for COVID-19 

results and diagnosis underwent preventive surgery in 

a separate OR complex. During the study period, we 

investigated the details of preventive surgeries and the 

presence of postoperative COVID-19 transmission of 

operation-related staffs.

5. Statistical analysis

Data analysis was performed using IBM SPSS 

software (ver. 23.0; IBM Corp., Armonk, NY, USA), 

and continuous data were expressed as means with 

ranges. The Kolmogorov-Smirnov test was utilized 

to evaluate all dependent variables for normality of 

distribution and equality of variance. Moreover, data 

was also analyzed using nonparametric tests based on 

normality. Between the groups, continuous variables 

were compared by Mann-Whitney U test and Kruskal-

Wallis test depending on the normality of distribution. 

Categorical variables were compared using chi-square 

or Fisher exact test. A P-value <0.05 was considered 

statistically significant.

Figure 1. Mobile negative pressure tent (red arrow) applied in a patient with 
suspected to have coronavirus disease 2019. Informed consent for publication 
of the clinical image was obtained from the patient.
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Results

1.  Cancellation of elective surgery and changes of 

surgery conducted

Among a total of 151 elective surgeries during a 

reference period of January 20, 2020-April 20, 2020, 

84 cases (55.6%) were delayed due to COVID-19 

and the remaining 67 (44.4%) were conducted as 

scheduled (Table 2). During the COVID-19 pandemic 

period compared to the same period in the past two 

years, elective surgeries at the institution significantly 

decreased (P=0.003) (Figure 3).

2.  Psychological impact on health care workers in 

orthopedic division

In total, 48 health care workers in the orthopedic 

division (16 men and 32 women) answered the 

questionnaire. The average age was 35.9 years (range, 

22 to 60 years). All physicians participating in the 

survey were men, and all nurses were women. Although 

IES-R showed mild distress, most of psychological 

outcomes were within the normal range and there were 

no significant differences between the groups according 

to occupation or type of work (Table 3).

3.  Emergent surgery for patients suspected to have 

COVID-19

During the study period, a total of 47 preventive 

surgeries were performed at the hospital. The majority 

of preventive surgeries (19 cases) were performed in the 

orthopedic surgery unit, followed by general surgery 

and other units (Table 4). All patients had a fever of 

37.7℃ to 38.7℃, and nine patients had respiratory 

symptoms such as cough or sputum. Among these, only 

one patient suffering from a diabetic foot was confirmed 

as COVID-19-positive after surgery; however, all 

medical staff involved in the operation tested negative.

Discussion

The most notable findings in the current study indicate 

that the cancellation rate of elective procedures in the 

orthopedic department was significantly higher during 

the COVID-19 pandemic compared to the same period 

of the previous year or before the outbreak of this virus. 

A B C

Figure 2. A specific operating room and protective equipments for coronavirus disease 2019. (A,B) Operating room with a negative pressure environment (red arrows) 
in the isolated specific operating room complex separated from the main complex for elective surgeries. (C) When performing preventive surgery in patients with 
multiple traumas suspected of having coronavirus disease 2019, all medical staffs involved in the surgery must wear personal protective equipment, such as a 
protective suit.
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Furthermore, the discontinuation of elective procedures 

was significantly different for each subdivision. During 

the same period, the mental health status of health 

care workers in the orthopedic division was mostly 

within normal limits on psychological questionnaires. 

Additionally, there were no significant differences in 

psychological outcomes according to occupation or type 

of work. Although there was one postoperative patient 

that tested positive for COVID-19, the virus was not 

transmitted to health care workers who were involved 

in the operation, including surgeons.

To date, the cancellation rate of elective surgery 

in orthopedic divisions during viral epidemic 

outbreaks such as COVID-19 has not been reported. 

The cancellation may be due to the public health 

awareness or individual patient needs. There have 

been no established guidelines regarding cancellation 

of orthopedic procedures in South Korea during the 
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Figure 3. Comparison of the number of elective surgeries conducted in the same period over the last 2 years in Yeungnam University Medical Center (P=0.003).

Table 2. Cancellation of elective surgeries in outpatient clinic (January 20, 2020 to April 20, 2020)

Subspecial Total scheduled surgery Canceled surgery Surgery conducted Cancellation rate (%)

Spine 27 9 18 33.3

Hip 4 1 3 25.0

Knee 36 20 16 55.6

Foot and ankle 33 22 11 66.7

Upper extremity (shoulder, elbow, and hand) 31 15 16 48.4

Tumor and etc.a) 20 17 3 85.0

Total 151 84 67 55.6

Values are presented as number.
a)Included musculoskeletal tumor surgeries, primary closure, incision and drainage, and removal of k-wires requiring local anesthesia.



784  대한의사협회지

J Korean Med Assoc 2021 November; 64(11):778-787

COVID-19 pandemic. Since some cases are ambiguous, 

the guidelines and decision-making often depend on 

the individual hospital system or surgeon. Meanwhile, 

several states in the United States have recommended 

the minimizing, delay, or cancellation of non-

essential elective surgical, endoscopic, dental, and 

orthopedic procedures as much as possible [12,15,22]. 

In the current study, the cancellation rate in the spine 

subdivision was the lowest, which is likely due to the 

high degree of pain and disability of patients, compared 

to those suffering from knee, foot, or ankle injuries.

Several previous studies have reported on the mental 

health status of health care workers during viral 

epidemic outbreaks such as COVID-19, severe acute 

respiratory syndrome, and Middle East respiratory 

syndrome [6,7,23,24]. During this period, medical staff 

in direct contact with infected patients consistently 

has a fear of infection. Accordingly, such outbreaks 

of epidemics may cause severe emotional distress, 

anxiety, depression, and post-traumatic stress among 

health care workers [6,25]. Particularly, it has been 

reported that clinicians may have more fundamental 

psychological distress from such epidemics compared 

to other health care professionals [11,26]. However, in 

the current study, health care workers in the orthopedic 

division did not demonstrate severe mental health issues 

according to the conducted surveys. Moreover, although 

some studies reported psychological differences 

according to type or level of work [10,11], there were 

no significant differences in the current study. It is 

thought that health care workers in orthopedic surgery, 

who are non-frontline workers that rarely directly treat 

COVID-19 patients, may not have severe emotional 

distress. Additionally, the reduction in demand for 

orthopedic care due to the COVID-19 pandemic seems 

to benefit orthopedic health care workers in regard to 

Table 4. Details of preventive surgeries during study period

Department Number (%)

General surgery 16 (34.0)

Neurosurgery 5 (10.6)

Ear, nose, and throat 4 (8.5)

Plastic surgery 3 (6.4)

Orthopedic surgery 19 (40.4)

 Spine infection 8 (17.0)

 Fracture around hip 4 (8.5)

 Multiple trauma 4 (8.5)

 Diabetic foot 3 (6.4)

Total 47 (100)

Table 3. Comparison of psychologic impact on health care workers in orthopedic division

Category Total

Sex Occupation Type of works

Male Female P-value Physician Nurse P-value Faculty staff Resident 
physician P-value

No. (%) 48 
(100)

16 
(33.3)

32 
(66.7)

16 
(33.3)

32 
(66.7)

8 
(16.7)

8 
(16.7)

Age (yr) 35.9 
(22-60)

38.8 
(27-60)

33.7 
(23-56)

0.004 38.8 
(27-60)

33.7 
(23-56)

0.004 45.5 
(36-60)

32.1 
(27-36)

0.002

HAM-A (anxiety) 10.9 
(0-35.0)

7.9 
(1.0-27.0)

12.4 
(0-35.0)

0.435 7.9 
(1.0-27.0)

12.4 
(0-35.0)

0.435 7.0 
(1.0-12.0)

9.9 
(3.0-27.0)

0.350

IES-R (distress)a) 14.6 
(0-45.0)

12.1 
(1.0-45.0)

15.8 
(0-45.0)

0.405 12.1 
(1.0-45.0)

15.8 
(0-45.0)

0.405 11.5 
(2.0-13.0)

14.8 
(1.0-45.0)

0.161

K-BDI-II (depression)a) 6.3 
(0-22.0)

6.5 
(1.0-22.0)

6.2 
(0-19.0)

0.422 6.5 
(1.0-22.0)

6.2 
(0-19.0)

0.422 5.9 
(2.0-8.0)

7.1 
(1.0-22.0)

0.783

SF-12 (health-related QOL) 43.4 
(36-50)

43.7 
(42.0-47.0)

43.2 
(36.0-50.0)

0.357 43.7 
(42.0-47.0)

43.2 
(36.0-50.0)

0.357 43.4 
(42.0-46.0)

43.4 
(42.0-47.0)

0.402

Values are presented as number (%) or mean (range).
HMA-A, Hamilton anxiety rating scale; IES-R, 22-item impact of event scale-revised; K-BDI-II, Korean version of the Beck Depression Inventory-II; SF-12, short form-12; QOL, quality of life.
a) Nonparametric tests based on normality distribution and equality of variance.
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mental health. A recent study reported some advantages 

for orthopedic surgeons during this calamity, including 

more time for personal stress relief, time away from the 

radiation exposure, the opportunity to finish pending 

research, and more time with their family [27].

When performing surgery on patients suspected of 

having COVID-19, specialized facilities such as isolation 

OR, negative pressure mechanisms, and personal 

protective equipment are essential [16]. These measures 

can optimize the quality of care provided to patients 

infected with COVID-19 and minimize the risk of viral 

transmission to other patients or health care workers. 

We performed preventive surgery in patients who were 

suspected of having COVID-19 without confirming the 

results of the diagnosis due to a time-sensitive urgency 

for surgery. Although one patient was confirmed 

positive after surgery, the virus was not transmitted to 

the medical staff involved.

This study has some limitations. First, the scope of 

the study is limited. This study collected data related 

to orthopedic surgery at the main medical institution 

in Daegu. Therefore, it may be difficult to generalize 

the results of the current study to all regions of South 

Korea or Asia. Nevertheless, data from Daegu, the 

epicenter of South Korea, a representative country of 

the early COVID-19 outbreak, can be a good reference 

for medical staff in other regions. Second, since the 

study was based on three months of data since the first 

confirmation of COVID-19, it lacks long-term follow-

up results. Although the current mental health status 

of orthopedic surgeons is reported to have no major 

problems, it is possible that health care workers may 

experience a severe deterioration in psychological state 

as the pandemic continues. Therefore, follow-up of 

long-term psychological symptoms for these subjects is 

needed.

Nevertheless, this study suggests some valuable 

information for many health care workers, including 

orthopedists, during the COVID-19 pandemic. (1) To 

date, this study is the first to report the cancellation rate 

of elective procedures in orthopedic division during the 

COVID-19 pandemic; (2) Health care workers, such as 

orthopedic surgeons, who rarely treat patients infected 

with COVID-19 directly, report to have less psychologic 

stress. Furthermore, it showed that the pandemic may 

be a positive factor in mental health for orthopedic 

health care workers, as their overall workload was 

reduced; and (3) In patients suspected of having 

COVID-19, performing preventive surgery in special 

facilities equipped with negative pressure environments 

or personal protective equipment could prevent the 

transmission to involved health care workers.

In conclusion, during the COVID-19 pandemic, 

the cancellation rate of orthopedic elective surgeries 

was significantly higher than in the same period of 

the previous year and differed for each subdivision 

depending on the degree of pain or disability reported by 

patients. Health care workers in the orthopedic division 

did not report significant psychological distress As a 

result of the preventive surgery in specialized facilities, 

all the medical staff who participated in the operation 

tested negative.

찾아보기말: 코로나19; 정형외과수술; 의료공급자
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Peer Reviewers’ Commentary

이 논문은 2020년 1월 20일부터 3개월 동안 우리나라에서 1차 

코로나19 유행의 대표 지역이었던 대구지역의 한 의료기관을 대

상으로 정형외과 환자의 수술 취소율 변화를 과거 2년과 비교하

여 분석한 연구논문이다. 이 논문에서는 수술 건수의 변화와 함

께 정형외과 의료진의 정신건강 상태에 관한 설문조사도 진행하

였다. 연구 결과 정형외과 환자의 수술 취소율에서 척추와 고관절 

수술은 큰 변화가 없었으나, 선택적 수술은 의미 있게 취소율이 

증가하였음을 확인할 수 있었다. 반면, 코로나19 유행 시기 동안 

정형외과 의료진의 정신건강 상태는 다른 과와 비교해 큰 변화가 

없는 것으로 분석되었다. 이 연구를 토대로 각 수술과마다 적합

한 수술 지침을 작성하거나, 각 과별, 직무별, 의료진의 정신건강 

측정과 이에 맞는 인력조정과 대처, 보상에 대한 근거자료로 활

용할 수 있을 것이다. 이 논문의 연구 결과는 향후 부문별 대규모 

임상 연구의 토대가 될 수 있을 것으로 판단된다.  

 

 [정리: 편집위원회]


