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Abstract
Purpose In an observational study, we studied the impact of COVID-19 pandemic on our clinical practice of trauma and
orthopaedics, in tertiary care hospital of New Delhi.
Methods We collated the hospital data for 2019 and 2020 and analyzed and compared it extensively.We looked for the effects of
the COVID-19 pandemic on several important clinical practice parameters like outpatient attendance, inpatients admissions, and
surgery. The correlation of the number of surgeries done during the pandemic time was done with the number of positive cases in
Delhi, monthwise. A trend of recovery was also observed.
Results During the pandemic period, the attendance of outpatients fell by 71.93%, admissions by 59.35%, and surgery by
55.78%. Adult trauma surgery was the least affected (42.21%), followed by arthroscopic surgery (49.81%). Fragility hip fractures
requiring bipolar hip arthroplasty were reduced by 34.15%. The maximum adverse impact of the pandemic was seen on
arthroplasty surgery (hip > knee), followed by on the paediatric orthopaedic cases, and spinal surgery. We notice a “lazy V-
shaped” recovery after the lockdown period.
Conclusion COVID-19 pandemic has had a severe impact on all aspects of orthopaedics and trauma’s clinical practice in our
setup. These adverse effects were maximally seen during the lockdown period, with a reduction of 90.77% in the outpatients,
84.63% in the admissions, and 86.67% in the surgery.
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Introduction

COVID-19 has impacted almost all the spheres of life, includ-
ing orthopaedics and trauma [1]. The World Health
Organization (WHO) announced it as a pandemic on 11
March 2020 [2]. The first case of COVID-19 in India was

reported in Kerala on 30 January 2020 and in the national
capital of Delhi on the 3 March 2020 [3]. As the number of
cases increased to around 500, the Government of India (GOI)
announced the nationwide lockdown from midnight of 24
March 2020. It was continued in four phases until 31
May 2020 (67 days).

The unlocking of restrictions was gradually done from 1
June 2020 [4]. These restrictions and increasing numbers of
COVID-19 cases severely affected the healthcare delivery to
the patients in orthopaedics and trauma [1, 5–7]. It also result-
ed in a proportionate and significant decrease in the profes-
sional income of the surgeons and hospitals [8, 9]. Due to the
initial lack of knowledge, and unpreparedness to deal with a
large number of cases of this disease, a lot of confusion hap-
pened in the patient management and decision-making [10].

Although several studies have been published on the im-
pact of COVID-19 on the practice of trauma and orthopaedics,
the majority of these are based on the data of the short duration
of the initial phase of pandemic and on trauma [11–13]. In this

* Raju Vaishya
raju.vaishya@gmail.com

Abhishek Vaish
drabhishekvaish@gmail.com

Ashok Kumar
mentorashok@yahoo.com

1 Indraprastha Apollo Hospitals, Sarita Vihar, New Delhi 110076,
India

2 Orthopaedic Operating Theatres, Indraprastha Apollo Hospitals,
New Delhi 110076, India

https://doi.org/10.1007/s00264-021-05021-5
International Orthopaedics (2021) 45:1391–1397

/ Published online: 9 April 2021

http://crossmark.crossref.org/dialog/?doi=10.1007/s00264-021-05021-5&domain=pdf
http://orcid.org/0000-0002-9577-9533
mailto:raju.vaishya@gmail.com


observational cohort study, we studied the impact of the
COVID-19 pandemic on our orthopaedic and trauma practice
during the lockdown, the whole pandemic period, and the
entire year of 2020 and compared these with a similar time
in the preceding year.

Methods

We collated the hospital data of our large multi-specialty,
tertiary care corporate hospital of New Delhi, India, from
our Medical Records Department for 2019 and 2020 and an-
alyzed it extensively. We aimed to compare the impact of the
COVID-19 pandemic on our practice of orthopaedic and trau-
ma by comparing it with similar periods in the preceding year.

We looked for the effects of the COVID-19 pandemic on
several important clinical practice parameters like outpatient
attendance, inpatients admissions, and surgery. The correla-
tion of the number of surgical procedures done during the
pandemic time was done with the number of positive cases
in Delhi, month-wise.

We divided the data into three groups:

A) Full year (from 1 January to 31 December 2020),
B) Whole pandemic period (from 25 March until 31

December 2020), and
C) Lockdown period (from 25 March to 31 May 2020).

Furthermore, the effect of the pandemic on various types of
commonly performed surgery was noted under a different
category of surgery like arthroplasty, arthroscopic surgery,
trauma, paediatrics, spine, and miscellaneous surgery
(Supplementary Table 1). A trend of recovery was also
observed.

We did a thorough literature search in the first week of
January 2021 in PubMed, SCOPUS, Google Scholar, and

the most prominent and known orthopaedic journals’websites
to find the relevant published literature for our study.

Results

The patient’s attendance fell, both in the outpatients’ depart-
ment (Fig. 1) and for the admission and surgery (Fig. 2), in the
pandemic year of 2020 (Table 1 and Fig. 3). The outpatient’s
attendance fell during the pandemic period of ninemonths and
six days (a total of 281 days) by 71.93% (Table 2), and its
maximum impact was during the lockdown period, where it
went down to 90.77% (Table 3). The new and follow-up cases
were reduced, with the new cases slightly more than the
follow-up cases.

The admissions of orthopaedic and trauma cases went
down by 59.35% in the pandemic period, and during the lock-
down period (Table 3), the impact was maximum (84.63%).
The surgical work reduced by 55.78% during the pandemic
period (Table 2) and the lockdown period by 86.67%
(Table 3).

The total number of surgery done in 67 days of the lock-
down was only 50. The majority of cases done during this
period were for the adult trauma (26), followed by fragility
hip fractures (6), and arthroscopic surgery (6).

We noticed a steady and gradual increase in outpatient,
admissions, and surgery numbers since the unlock-period,
from 1 June until 31 December 2020. The number of
COVID-19 cases in the city did not influence these increasing
numbers of surgery (Fig. 3).

All types of orthopaedic and trauma surgery were adverse-
ly affected by the COVID-19 pandemic. Adult trauma surgery
was the least affected specialty, with an overall reduction of
42.21%, followed by arthroscopic surgery (49.81%). Fragility
hip fractures requiring bipolar hip arthroplasty were reduced
by 34.15%. The adult lower limb trauma, hip fractures, and

Fig. 1 Comparative outpatient’s
attendance in 2019 and 2020
(monthwise), showing a “lazy V-
shaped” recovery pattern
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upper limb trauma were also reduced (Fig. 4). The maximum
adverse impact of the pandemic was seen on arthroplasty sur-
gery (hip > knee), followed by the paediatric orthopaedic
cases, and spinal surgery (Supplementary Table 1).

Discussion

COVID-19 pandemic had an immense impact on all aspects of
human beings and healthcare, including trauma and orthopae-
dic practice, all around the world [1]. During the COVID-19
pandemic, our outpatient and surgical workloads were re-
duced by 71.93% and 55.78%, respectively, and in the lock-
down period, it was much more so with the reduction in out-
patient by 90.77% and surgery by 84.63% (Fig. 5). Several
previously published studies have also confirmed drastic re-
ductions in orthopaedic practice in various parts of the world.
However, these studies were mostly based on the initial im-
pact of the pandemic during the lockdown period and mostly
evaluated its effect on trauma surgery. We have however
assessed the pandemic impact (for both trauma and non-
trauma) for a longer time.

A multicentre study from 15 centres in Italy found that all
aspects of trauma care were significantly reduced: the outpa-
tient attendance (75%), emergency trauma (71%), and elective
surgery (up to 100%), within the initial two weeks of the
pandemic [14]. A similar trend was noticed in our centre
(Fig. 5). Our orthopaedic and trauma services were maximally
affected during the lockdown period. These lockdowns an-
nounced by the GOI were one of the most strict and severe
lockdowns compared to any other countries in the world [4].
Still, the increasing number of COVID-19 cases in the city
was not negatively correlated with the surgical cases (Fig. 3).
We believe that the reasons for this dichotomy were due to the
lockdown effect and there were immense fear and lack of
knowledge about this disease. But later on, the needy people
with trauma and other painful musculoskeletal problems
started to visit the hospitals, for their treatment (mainly the
surgical). Our hospital was a recognized COVID-19 center
in Delhi, and hence, the face-to-face consultations were
avoided by many, and here teleconsultations were used.
Therefore, the outpatient attendance was more affected than
the admissions and surgical work (Table 2).

Guintoli et al. from Italy also reported massive disruptions
in trauma orthopaedic fracture surgeries during the COVID-
19 pandemic [6]. The most apparent reasons for the reduction
in surgery was (a) the hospitals were aiming to save the al-
ready depleted hospital resources; (b) to decrease the risks of
spreading the Coronavirus infection to the other hospital staff;
(c) due to lockdown effect resulting in travel bans and forcing
people to stay at home; (d) a substantial decrease in road
traffic accidents, resulting in a reduction in the emergency
trauma; and (e) decreased injuries related to the sporting and
industrial activities [7].

In the initial part of the pandemic, there were severe con-
fusion and a sense of “helplessness” amongst the orthopaedic
surgeons, in dealing with emergency and non-emergency pa-
tients [10]. Mostly, emergency trauma and orthopaedic care
were being provided during the lockdown period and initial

Fig. 2 Comparative numbers of
surgery done in 2019 and 2020
(monthwise), showing a “lazy V-
shaped” recovery pattern

Table 1 A comparative pooled data of the orthopedic and trauma
patients in 2019 and 2020 (group A)

Patients 2019 2020 Percentage reduction

Outpatients

New 12,129 4816 60.29%

Follow-ups 14,822 6470 56.34%

Total 26,951 11,286 58.12%

Inpatients

Admissions 2056 1068 48.05%

Surgery 1763 917 47.98
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phase of the pandemic. Hence, the elective and non-emergent
surgical work was maximally affected, leading to huge incon-
venience to the patients and economic losses to the doctors
and healthcare providers. Anoushiravani et al. [15] noticed
that elective procedures accounted for 48% of hospital costs
and a larger percentage of hospitals’ revenues. Most hospitals
suffered huge losses during the pandemic time, as the elective
surgery was stopped. Battiato et al. [16] also observed a sig-
nificant reduction in elective surgery nearly halved during
central Italy’s pandemic. Due to substantial revenue losses,
many institutions had to lay off the workforce, decrease the
salaries, and reduce the operating costs as much as possible, to
keep themselves sustainable. Arthroplasty was affected the
most in most countries, which was a similar trend as in our
centre. In a retrospective study of the Medicare patients in the
USA undergoing arthroplasty in the initial phase of the pan-
demic, there was a steep decline of 94% (knees) and 92%
(hips), respectively [17]. Bedard et al. [18] also found a pro-
found impact of COVID-19 on their arthroplasty volumes in
the USA. Best et al. [19], in a national surgical survey, iden-
tified that all the elective orthopaedics were significantly re-
duced throughout the USA. This resulted in a severe loss in
the incomes of the orthopaedic surgeons. They estimated the
hospital losses from the cancelation of elective orthopaedic

surgery during the COVID-19 pandemic were $10.9–$11.9
billion in reimbursement and $2.6–3.5 billion in net income.

The negative impacts of the COVID-19 pandemic on the
trauma and orthopaedic services were observed globally.
Lezak et al. [20], in an online multinational survey of 63
orthopaedic trauma surgeons representing 28 countries and
14 US states, reported a significant impact of COVID-19 on
91% of participating hospitals, with only 17% of the respon-
dents were currently performing elective orthopaedic surgery.
Seventy-three percent of participating orthopaedic depart-
ments, including those in low- and middle-income countries
(LMICs), had incorporated telemedicine into their practice. As
a result of this event, a much-needed boost was seen in the
field of telemedicine. Dhillon et al. [12] collated data from
their tertiary care centre in Chandigarh, India, and evaluated
their caseload during the lockdown period. They reported sig-
nificant reductions in the trauma cases.

In an online survey from India, Keshav et al. [8] noticed a
drastic fall in all orthopaedic practice parameters, similar to
our study. They reported a fall in outpatients of over 90%, and
the majority of orthopaedic surgeons (64%) had stopped elec-
tive surgery. The professional earning was reduced by more
than 75%, in more than 50% of respondents. The private sec-
tor surgeons were the most severely affected, while those in

Fig. 3 Correlation of monthly
cases of COVID-19 in Delhi and
the number of surgery done in our
center

Table 2 Effect of COVID-19
pandemic on the outpatient atten-
dance, admissions, and surgery
(group B)

Patients COVID-19 pandemic
period in 2020

Comparative
period of 2019

Percentage reduction

Outpatient’s attendance 5885 20972 71.93

Admissions 640 1575 59.35

Surgery 665 1504 55.78
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the government hospitals and medical colleges were the least
influenced due to assured salaries. In another online survey
from Germany, Haffer et al. [9] also reported substantial fi-
nancial losses in Germany hospitals, with an average reduc-
tion of 49.4% in operating theatre utilization and an estimated
revenue loss of 29.3%, with similar reports from Scotland
[21], Ireland [22], and the UK [23]. The global burden of
trauma was reviewed [5], and reported a global reduction in
the footfalls of trauma in the UK, Europe, Asia, the USA,
Australia, and New Zealand (from 20.3 to 84.6%). Wallace
et al. [24] confirmed that the COVID-19 pandemic had an
unprecedented impact on all the aspects of orthopaedic and
trauma services in the UK. They also advised that in any
future pandemics, the orthopaedic departments need to remain
ready and flexible to infrastructural reorganization.

We believe that the epidemiological studies, like ours,
provide useful information in healthcare planning and re-
source allocation in future pandemic situations. Although
lower in the hierarchy of evidence in publications, these
are valuable, as these provide direct evidence [25]. In an
epidemiological study from 43 Hong Kong public hospi-

tals and 122 outpatient clinics, Wong et al. [13] reported a
significant drop in orthopaedic and trauma patients’ atten-
dance in the early part of the pandemic, as compared to
the previous four years’ similar period data. They found
orthopaedic operations were reduced by 44.2%, whereas
elective joint replacement and ligamentous reconstruction
procedures decreased by 74 to 84% (p < 0.001). The
number of hospital admissions was reduced by 41.2%,
and the outpatient attendance was reduced by 29.4%.
They concluded that the demand for orthopaedic care re-
mains, despite these reductions, and advised that the or-
thopaedic surgeons and healthcare professionals consider
staffing and resource deployment.

As the disease started to be understood over the period, the
specialty work gradually increased and we have seen a “lazy
V-shaped” recovery in the number of patients reporting to the
outpatients and the admissions and surgery quickly (Figs. 1
and 2). We are optimistic that if the COVID-19 pandemic
remains under control and with the implementation of vacci-
nation drive, the number of patients requiring orthopaedic and
trauma care for their acute and neglected problems would

Fig. 4 Comparison of the adult
trauma surgery during the
pandemic time, with the similar
time in the preceding year

Table 3 Effect of lockdown on
the outpatient attendance,
admissions, and surgery (group
C)

Patients Lockdown period in 2020 Comparative period of 2019 Percentage reduction

Outpatient’s attendance

New 176 2281 92.28

Follow-up 294 2813 89.54

Total 470 5094 90.77

Inpatients

Admissions 63 410 84.63

Surgery 50 375 86.67
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continue to rise and may overtake the numbers of the pre-
pandemic times.

Limitations of the study

This is an epidemiological study based on a tertiary care pri-
vate hospital’s data. Its findings may not be fully applicable to
Government institutions and the smaller hospitals, and other
countries. Many essential aspects of the clinical practice of
orthopaedics and traumatology were covered in this study;
there may be some more included like revenue loss of the
doctors and the hospital, impact on the health care providers
and the patients, workforce reorganization, and hospital infra-
structure which could have been covered. We suggest more
multicentre study, to gain extensive data to observe the impact
of the COVID-19 pandemic on all the factors related to clin-
ical practice.

Conclusion

COVID-19 pandemic has had a severe impact on all aspects of
orthopaedics and trauma’s clinical practice in our setup. There
was a significant reduction in the outpatients, admissions, and
surgery, compared to a similar time in the preceding year.
These adverse effects were maximally seen during the lock-
down period, with a percentage reduction of 90.77% in the
outpatient attendance, 84.63% in the hospital admissions, and
86.67% in the surgery. However, the severity of the pandemic,
as seen with increasing COVID-positive cases, was not nega-
tively correlated with the hospital work. On the contrary, the
patient’s numbers raised gradually since the unlocking was
done, despite the disease’s increasing burden in the same city.
All types of orthopaedic and trauma surgery were reduced

during the pandemic time, with the least impact on the adult
trauma (including fragility hip fractures) and the most impact
on arthroplasty. We believe that this study would provide a
basis for further studies to evaluate the impact on the field of
orthopaedics and traumatology. This is a unique study that has
compiled the full pandemic year (2020) and compared it with
the preceding year. The presented data is large enough to
come to reasonable conclusions. This study should also help
in resource and manpower allocation in such a human tragedy
in the future.

Supplementary Information The online version contains supplementary
material available at https://doi.org/10.1007/s00264-021-05021-5.
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