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Öz
Amaç: Bu çalışmanın amacı, koronavirüs hastalığı-2019 pandemisinin ortopedi polikliniği üzerindeki etkilerini değerlendirmek, hasta sayısı, 
hastaların şikayetlerindeki değişiklikler ve demografik özellikleri araştırmaktır.
Gereç ve Yöntem: Hastanemizde ortopedi polikliniğine başvuran hastaların verileri dört dönem için değerlendirildi. Dönem 1 Mart ve Mayıs 
2019 arasında; dönem 2 Haziran ve Ağustos 2019 arasında; dönem 3 Mart ve Mayıs 2020 arasında; ve dönem 4 Haziran ve Ağustos 2020 
arasındaydı. Karşılaştırmalı analiz için her dönemde başvuran hastaların yaş, cinsiyet, sayı ve Uluslararası Hastalık Sınıflandırması 10. Revizyon 
kodları verileri kaydedildi.
Bulgular: Dört dönem içinde ortopedi polikliniğine başvuran toplam 7.120 hasta çalışmaya dahil edildi. En düşük poliklinik başvuru sayısı 
(1.119), Mart 2020’de pandeminin ilanını takip eden üç ayda (dönem 3) görülürken, en yüksek sayı (2.149), Haziran 2020’de sınırlandırmaların 
kaldırılmasını takip eden üç ayda görüldü (dönem 4). Dört dönem arasında hasta yaşları açısından anlamlı bir fark gözlenmedi (p=0,945). 
Bununla birlikte, 65 yaş ve üzeri hastalar için dönemler arasında fark vardı. Polikliniğe başvuru nedenleri de dönemler arasında farklıydı. 3. 
dönemde travmatik nedenlerle başvurular diğer üç döneme göre istatistiksel olarak daha yüksekti (p<0,001, p=0,003, p<0,001).
Sonuç: Kısıtlamalar kaldırıldıktan sonra ortopedi polikliniğine gelen hasta sayısının arttığı belirlendi. Poliklinik sistemi, kontaminasyonu 
önleyecek ve hastaların tedavilerinin etkin bir şekilde devam ettirilebileceği şekilde organize edilmelidir.
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Objective: This study aimed to evaluate the effects of the coronavirus disease-2019 pandemic on the orthopedic outpatient clinic, including 
an investigation of the number, changes in complaints, and demographics of patients.
Materials and Methods: Data of patients who visited the orthopedic outpatient clinic at our hospital within four periods were evaluated. 
Period 1 was between March and May 2019, period 2 was between June and August 2019, period 3 was between March and May 2020, 
and period 4 was between June and August 2020. Data of patients were recorded for each period including age, gender, number, and 
International Classification of Diseases 10th Revision codes for comparative analysis.
Results: This study included 7,120 patients who were admitted to the orthopedic outpatient clinic within the four periods. The lowest 
number of patients (1,119) who visited the outpatient clinic was observed in the three months following the pandemic declaration (period 
3), in March 2020, whereas the highest number (2,149) was observed in the three months following the lifting of restrictions, in June 2020 
(period 4). No significant difference was observed in the age between the four periods (p=0.945). However, a difference was found between 
the periods for patients aged ≥65 years. Reasons for admission were also different between the periods. In period 3, admissions due to 
traumatic reasons were statistically higher compared with the other three periods (p<0.001, p=0.003, p<0.001).
Conclusion: It was observed that the number of patients visiting the orthopedic outpatient clinic increased after the restrictions were lifted. 
Outpatient clinic management must be organized in a way that prevents contamination and preserves efficient outpatient support.
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Introduction

Cases of coronavirus disease-2019 (COVID-19) were first seen 
in Wuhan, China, in December 2019 (1). The causative agent 
for COVID-19 is severe acute respiratory syndrome coronavirus 
2. On 11 March 2020, the disease was announced as the 
second pandemic of the 21st century (2). In the treatment of 
the disease, antiviral agents, antibiotherapies, and supporting 
treatments are given. Due to high virulence, the control and 
prevention of contamination and spreading are also important. 
A great number of precautions have been taken worldwide 
in order to prevent the spread of the disease. Measures for 
the public have included the detection of the positive infection 
using reverse-transcriptase polymerase chain reaction (RT-
PCR); isolation and quarantine of infected patients; closing 
of schools and borders; stay at home orders; working from 
home and social isolation; hand hygiene; and wearing masks 
(3). There were also precautions taken for the whole health 
system, patient care, and hospitals. In order to provide efficient 
support for patients with COVID-19, measurements were 
taken to ensure a sufficient number of intensive care units and 
mechanical ventilators. Some hospitals were designated as 
special facilities for COVID-19, while others were designated 
as COVID-19-free hospitals. In order to provide sufficient 
healthcare infrastructure for critical patients and direct sources 
for the care of COVID-19 patients, it was advised that all elective 
surgeries should be postponed (4,5). To prevent the spread of 
the virus during patient care and to protect the healthcare 
providers, protective barriers were installed and put into use 
(6). The COVID-19 pandemic impacted orthopedic practices as 
well as the whole global health system (7). A great number 
of patients require emergent and non-emergent support in 
daily orthopedic practice. For the organization of orthopedic 
surgeries during the pandemic, some guidelines were drawn 
(8). It was advised that the number of elective surgeries should 
be reduced or postponed, and they should only be performed 
in COVID-19-free hospitals (4). It was also determined that there 
were some surgical procedures and patient groups that should 
not be delayed (9). Moreover, patients were also categorized 
into different groups prior to surgery in order to limit the risk 
of infection (10). Preoperative screening was planned using RT-
PCR, rapid diagnostic tests (RDTs), or computed tomography 
scans (11). Protective barriers that should be used during 
surgeries were also defined. It was suggested that patients 
should be discharged at the earliest possible time, without delay 
(12,13). 
In daily practice, orthopedic surgeons also have to deal with a 
large number of polyclinic patients. A great number of patients 
are admitted to orthopedic outpatient clinics with traumatic 
and non-traumatic complaints. Although measures have been 
taken for the treatment of hospitalized patients and surgeries 
during the COVID-19 pandemic, no guidelines are in place for 
orthopedic outpatient clinics. Moreover, the use of telemedicine 
has increased in some clinics during the COVID-19 pandemic, 

including the diagnosis and treatment orthopedic disorders 
through virtual visits and consultations (14,15). In our clinic, after 
announcement of the pandemic in March 2020, the number 
of polyclinic patients decreased dramatically. However, after 
the restrictions were gradually lifted in June, it was observed 
that the number of polyclinic patients increased significantly. 
Herein, it was aimed to investigate the changes in the number, 
demographic characteristics, and complaints of patients who 
were admitted to the orthopedic outpatient clinic of our hospital.

Materials and Methods

This study was conducted retrospectively in our hospital, which 
is a tertiary care medical center. This research was allowed 
by the İzmir University of Economics Ethics Committee of 
the author’s institution and was proceeded according to the 
ethical standards of the 1964 Declaration of Helsinki and later 
amendments (approval no: B.30.2.İEÜSB.0.05.05-20-100, date: 
21.12.2020).
Evaluated were the number, demographic characteristics, and 
diagnosis of patients admitted to the orthopedic outpatient 
clinic after the COVID-19 pandemic had been declared. Data 
were collected from the medical records of the hospital. 
Recorded were the data of five orthopedic surgeons at the 
outpatient clinic. In order to compare data, the patients of 
outpatient clinic were evaluated within four periods. Period 1 
was between March and May 2019, period 2 was between 
June and August 2019, period 3 was between March and 
May 2020, and period 4 was between June and August 
2020. Period 3 was the first three months following the 
announcement of the pandemic, in March 2020, while period 
4 was three months following the lifting of restrictions in June 
2020. The data of the patients between these two periods 
were compared. Furthermore, the data of each period for 
the same time interval in 2019 were also compared. Data 
regarding age, gender, number, and International Classification 
of Diseases 10th Revision (ICD-10) codes of the patients for 
each period were collected. The gender and age of the 
patients were investigated. Since it was declared for COVID-19 
that the mortality rate was higher and the clinical presentation 
was heavier in individuals ≥65 years of age, the number of 
patients at our outpatient clinic who were <65 and ≥65 years 
of age were compared (16). The number of these patients was 
recorded. Some of the patients visited the outpatient clinic 
with the same diagnosis more than one time. Within each 
three-month period, repeated visits with the same diagnosis 
were counted as one visit. The ICD codes were noted for each 
period. Repeated visits within each three-month period with 
the same ICD code for one patient were recorded as one ICD 
code and duplicated records of the patients were excluded. 
ICD codes that were recorded more than 20 times in two of 
the mentioned periods in each year were included in the study. 
Rare diagnosis with ICD codes that were recorded less than 
20 times in the mentioned periods were excluded from the 
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analysis. In the case of multiple ICD codes of a patient for the 
same visit, the related subgroup codes were recorded as one 
code and different groups of codes were recorded as separate 
codes. Patient diagnoses on admission to the outpatient 
clinic were evaluated as traumatic and non-traumatic causes. 
Moreover, the diagnoses were separated based on their 
location, as upper extremity, lower extremity, and lower back 
pathologies. 

Statistical Analysis

The data of the patients were entered into the Microsoft Excel 
program (Microsoft Corp., Redmond, WA, USA) and for the 
statistical analysis, IBM SPSS Statistics for Windows 18.0 (IBM 
Corp., Armonk, NY, USA) was used. To evaluate the numerical 
data, the mean ± standard deviation, median (minimum, 
maximum) were used, while for the categorical data, the number 
and percentage were used. Distribution of the discrete numerical 
variables were analyzed using the Kolmogorov-Smirnov test. In 
cases in which the numerical data were normally distributed, 
One-Way ANOVA was used for multiple group comparisons, 
while in cases in which the data were not normally distributed, 
the Kruskal-Wallis test was used. Gender, age, etiology of the 
complaints, and location of the complaints were recorded for 
each period using cross tables. Differences between the groups 
were compared using the chi-square. Bonferroni correction was 
applied to define the groups that had statistical differences. 
P<0.05 was considered statistically significant.

Results

A total of 7,120 patients, comprising 3,542 males (49.7%) 
and 3,578 females (50.3%), were admitted by five orthopedic 
surgeons at our outpatient clinic, within the four periods. The 
average of age of the patients was 41.6±18.3 years, and 6,209 
patients (87.2%) were <65 years of age, while 911 patients 
(12.8%) were ≥65 years of age (Figure 1). In period 1, a total 
of 2,078 patients (29.2%) visited the orthopedic outpatient 
clinic at our hospital and in period 2, this number was 1,774 
patients (24.9%). In period 3, the number of patients who 
visited our outpatient clinic was 1,119 (15.7%) (0.54 times 
the total number of patients in period 1). In period 4, the 
number of patients admitted was 2,149 (30.2%), which was 
the highest number within the four periods (1.9 times that in 
period 3). In period 1, 342 of the 2,078 patients (16.5%), in 
the period 2 385 of the 1,774 patients (21.7%), in period 3 
226 of the 1,119 patients (20.2%), and in period 4 507 of the 
2,249 patients (23.5%) had visited the orthopedic outpatient 
clinic of our hospital for the first time. Regarding the ICD 
codes on admission, the diagnoses were divided into groups 
as traumatic and non-traumatic disorders. Overall, 52.1% of 
the patients were admitted with non-traumatic disorders, 
while 47.6% were admitted with traumatic complaints, and 
0.3% had both traumatic and non-traumatic complaints on 
admission. Also investigated were the ICD codes with regards 
to the locations of the complaints. It was determined that 

57.5% of the patients were admitted with lower extremity 
complaints, 25.6% were admitted with upper extremity 
complaints, and 11.3% had vertebral pathologies. Moreover, 
2.1% of the patients had complaints in both extremities, 2.1% 
had complaints in the lower extremity and vertebra, 1.1% had 
complaints in the upper extremity and vertebra, and 0.2% had 
complaints in all three regions (Table 1).
The demographic characteristics and complaints of the patients 
were also compared between the four periods in order to evaluate 
the effects of the pandemic on the orthopedic outpatient clinic. 
There were no statistically significant differences with regards to 
age between the four periods (p=0.945). However, there was a 
difference between the periods with regards patients ≥65 years 
of age. In periods 3 and 4 (after the declaration of pandemic), a 
higher number of patients <65 years of age were admitted when 
compared with period 1 (p=0.001, p=0.003). A difference was 
also observed between the periods with regard to gender. In 
periods 1, 2, and 4, the majority of the patients that had visited 
the outpatient clinic were females and there was no statistically 
significant difference between these three periods. In period 
3, following the declaration of the pandemic, a statistically 
significantly higher number of male patients seemed to visit the 
outpatient clinic (p=0.003). The etiologies of admission were 
also different between the time periods. In period 3, there was a 
statistically higher number of admissions due traumatic reasons 
when compared with the other three time periods (p<0.001, 
p=0.003, p<0.001). Locations of the complaints also seemed to 
vary among the time periods. Lower extremity disorders were 
higher in periods 1, 2, and 4 when compared with period 3 
(p<0.001, p<0.001, p=0.002). Upper extremity complaints were 
higher in periods 1 and 2 in comparison with period 3 (p<0.001, 
p<0.001). Upper extremity complaints on admission were lower 
in period 2 when compared with period 4 (p<0.001). Vertebral 
disorders were found to be similar between the 4 periods 
(p=0.30) (Figure 2-4).

Figure 1. Distribution of ages of the patients those visited orthopedic 
outpatient clinic
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Discussion

In March 2020, COVID-19 was announced as a pandemic and 

thereafter, there were changes in daily practice in almost every 

area. Changes were also observed at the orthopedic outpatient 

clinic of our hospital. Herein, it was aimed to evaluate the effects 

of the COVID-19 pandemic on orthopedic outpatient practice. 

Just after the announcement of the pandemic, many 

restrictions were applied all over the world, as well as in 

Turkey. In the three months following this, the number 

of patients admitted to our outpatient clinic decreased 

dramatically. As the restrictions began to be lifted on June 

2020, with the “new normal”, it was observed that the 

number of patients who visited our outpatient clinic increased 

again. When the number of outpatient visits during the three 

months following the announcement of the pandemic were 

compared with the same time interval of the previous year, 

it was seen that between March and May 2019 (period 1), 

2,078 patients were admitted to the outpatient clinic, and 

this number decreased to 1,119 between March and May 

2020 (period 3). The number of patients increased to 2149 in 

the three months following the lifting restrictions (period 4). 

It was observed that the highest number of patients visited 

the outpatient clinic after the restrictions had been lifted, 

in period 4, when compared with period 3, and with same 

period of the previous year (period 2). Although there were 

limitations in many areas, the need for medical support was 

observed to increase in period 4 and it was not possible to 

Table 1. Demographics of the patients and admissions in four periods

Periods Period 1 Period 2 Period 3 Period 4

Number of patients 2,078 1,774 1,119 2,149

Gender (female/male) 1,064/1,014 914/860 505/614 1,095/1,054

Age (mean) 41.75±18.95 41.92±18.54 41.19±17.09 41.39±17.96

Percentage of patients ≥65 years old 14.5 13.7 10.5 11.5

Etilogy (percentage)

Traumatic 46.2 47.9 53.6 45.5

Non-traumatic 53.6 52.0 46.4 53.9

Traumatic and non-traumatic 0.20 0.17 0 0.6

Location (percentage)

Upper extremity 27.9 25 34.4 30.2

Lower extremity 63.6 64.9 55.3 60.9

Vertebra 14.6 15.8 13.2 14.8

Period 1: March-May 2019, period 2: June-August 2019, period 3: March-May 2020, period 4: June-August 2020

Figure 2. Graphic showing total number of patients and patients ≥65 
years old those were admitted in the orthopedic outpatient clinic in 
four periods

Figure 3. Graphic showing etiologies of the admissions in four 
periods

Figure 4. Graphic showing location of the complaints at the 
admissions in four periods
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limit outpatient visits, as patients demanded uninterrupted 
outpatient clinic support. It was believed that increased visits 
for orthopedic outpatient clinics might be risky for health care 
providers. Rates of infection caused by COVID-19 have been 
rising recently and the second wave was observed to have 
begun in some countries (17). Algorithms were planned for 
health management for the future (18,19). In order to avoid 
contamination in crowded outpatient clinics, temperature 
checks can be performed prior to the visits at triage points in 
the hospitals. Masks should be compulsory, not only for health 
care providers, but also for the patients. Gloves should be used 
as a supporting barrier in examinations. RDTs have been used 
wide and these tests can be performed before examinations 
(20,21). It is our belief that orthopedic surgeons are also at 
increased risk during this period due to the increased number 
of patients, and outpatient clinic management has to be taken 
to consideration now, as well in the future. Telemedicine has 
been used in some clinics and defined as a good option of 
diagnosis and treatment (22). In our institute, telemedicine 
has not been the preferred option by the patients during 
the pandemic and to the best of our knowledge, it has not 
been accepted in the general population as an alternative to 
outpatient clinic support.
In this study it was also aimed to investigated the effects of the 
pandemic on our orthopedic outpatient clinic. It was observed 
that patients ≥65 years of age avoided visiting the outpatient 
clinic at the beginning of the pandemic. However, in period 4, 
it was observed that the number of patients ≥65 years of age 
reached a level similar to that in period 2. Moreover, 80% of the 
patients who had been hospitalized for COVID-19 infection were 
>65 years of age and in this population, the risk of mortality 
was observed to be 23-fold higher (23). It was advised that age 
had to be taken into consideration while planning preventive 
measurements in recent studies (24,25). As patients ≥65 years 
of age form a significant portion of the orthopedic outpatient 
clinic, preventive measurements should be planned regarding 
this age group. 
The etiologies of admission of the patients were recorded by 
our outpatient clinic. It was seen that non-traumatic cases were 
higher than traumatic cases. Admissions caused by trauma 
were higher following the declaration of the pandemic, and it 
seemed that patients that opted for elective support visited our 
outpatient clinic less during that period (period 3). However, 
since June 2020, it was observed that admissions due to non-
traumatic disorders have begun to increase. In the study of 
de Caro et al. (11), a multilevel gate approach was suggested 
for orthopedic surgeries during the COVID-19 pandemic. A 
multilevel approach can also be planned for outpatient clinics, in 
order to provide safer outpatient support.
Some changes were also observed in the admissions regarding 
the location of the complaints. A large number of employees 
have been working from home since the beginning of the 
COVID-19 pandemic. It was expected that vertebral disorders, 
such as hernias and back pain, which are caused by bad posture, 

would be among the major causes of admission. However, no 
difference was observed during this period with regards to the 
rate of vertebral disorders.
This study had several limitations. The retrospective design of 
the study was a major limitation. The study showed the changes 
at only one institution. Some of the data in the study were 
collected using ICD-10 codes. This was another limitation in the 
study. Although the ICD coding system is accepted worldwide, 
it may not always reflect the direct complaints of the patients. 

Conclusion

It was our belief that patients avoided visiting orthopedic 
outpatient clinics as the result of their fear of contamination. 
After the cases were limited as a result of the restrictions, the 
number of visits increased. It seemed that the interruption 
of orthopedic outpatient services, resulted in the growth of 
the number of patients who required orthopedic support. As 
the second wave of the pandemic is underway, this circular 
reasoning may result in a large number of patients necessitating 
support. An increased number of patients in outpatient clinics 
would increase the risk of infection with COVID-19. For these 
reasons, preventive measurements should be taken and 
the management of orthopedic outpatient clinics has to be 
planned for sustainable medical support during the COVID-19 
pandemic.
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