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Background. COVID-19 national lockdown measures in South Africa (SA) have been under scrutiny since they were implemented in
March 2020. Currently there are no studies showing the effect of the first lockdown on hospital admissions in the northern provinces of SA.
Objectives. To evaluate the impact of national lockdown restrictions on musculoskeletal injury admissions in three hospitals across three
provinces (Gauteng, Limpopo and North West).

Methods. In a retrospective review, we compared orthopaedic trauma admissions from 1 April 2020 to 30 June 2020 (during alert level 5
of the national lockdown) with cases admitted during the same period in 2019 (non-lockdown). We reviewed the number of admissions,
demographic data and mechanisms of injury in the adult and paediatric population groups.

Results. A total of 449 patients were admitted with musculoskeletal injuries during the lockdown period compared with 664 patients in
2019, equating to a 32% reduction in total admissions. While there was an 8% increase in paediatric admissions during lockdown at
Dr George Mukhari Academic Hospital, adult admissions decreased in all centres. More young males were admitted during both lockdown
(mean age 39.8 years) and non-lockdown (mean age 41.2 years) periods than females (p=0.004). There were significant reductions in the
number of injuries due to motor vehicle accidents (59%) and in the number of gunshot wounds (36%) during lockdown. However, we
observed an 11% rise in injuries related to suicide attempts among adult admissions during the lockdown period.

Conclusions. Lockdown restrictions resulted in a significant reduction in orthopaedic trauma admissions, and were effective in terms of
allowing institutions to direct resources to the management of COVID-19 patients. In the light of the increased suicide attempts observed
during lockdown, future lockdown regulations should include comprehensive measures to relieve socioeconomic stress.
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National lockdown measures in response to the outbreak of COVID-19
in South Africa (SA) were introduced on 27 March 2020. The period
covered by these restrictions included the Easter holidays, during
which, together with the December holidays, there are a large number
of traumatic injuries that have to be treated at already burdened
SA healthcare institutions.!! Interprovincial travelling increases
during these holiday periods, resulting in a rise in the number of
motor vehicle accidents (MVAs) and pedestrian vehicle accidents
(PVAs). Trauma is the leading cause of death in people aged
<45 years globally, with significant numbers observed in developing
countries.”?’ Road accidents are the commonest cause of trauma-
related death in SA, with almost double the global rate.”! Pretorius
and Firth reported that 13.4% of paediatric orthopaedic trauma
admissions at Chris Hani Baragwanath Hospital were secondary to
road traffic accidents, in contrast to 7% reported by Rennie et al.”! in
the UK. Non-fatal injuries secondary to road accidents often result
in permanent disability, placing a heavy burden on the healthcare
sectors in low-income countries. !

Lockdown in SA was graded into five levels, with alert level 5,
implemented on 27 March, being the most restrictive. Citizens were
not allowed to leave their homes unless they were providing essential
services or needed to buy food and other goods regarded as essential,
and interprovincial travel and the sale of alcohol and its consumption
in public spaces were banned.”*! The restrictions were relaxed to some
extent with migration to level 4 lockdown on 1 May 2020, and were eased
further under level 3 on 1 June, when the sale of alcohol was permitted
between Monday and Thursday, during daytime only.”) Navsaria et al.!""!
and Waters et al.' reported a decline in trauma cases in Cape Town
during the hard lockdown period, but we are not aware that the
situation has been evaluated in the northern part of SA.

Objectives

To evaluate the effect of lockdown measures and the alcohol ban on
the number of orthopaedic trauma admissions in the major cities
across Limpopo, North West and Gauteng provinces during the
first wave of coronavirus infections in SA. At the time of writing
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(December 2020), SA was on alert level 3 lockdown but entering a
second COVID-19 wave caused by a reportedly more transmissible
strain of the SARS-CoV-2 virus.!"”

Methods

A retrospective study design was used, as it allowed for comparison
of the trauma admission rates during level 5 COVID-19 lockdown
in 2020 with those during the same period in 2019 (non-lockdown).
The study hospitals were two tertiary and one secondary hospital,
namely Dr George Mukhari Academic Hospital (DGMAH) in
Pretoria, Pietersburg Provincial Hospital (PPH) in Polokwane, and
Job Shimankana Tabane Hospital (JSTH) in Rustenburg. DGMAH
is a tertiary-level centre and receives referrals from the northern
parts of Gauteng and large parts of Limpopo and North West. These
regions are largely rural, with poor infrastructure and limited access
to healthcare. The other two hospitals are the referral centres in their
regions, and they in turn refer complex non-trauma and trauma cases
to DGMAH. A data-collection tool designed specifically for this study
was used to gather information from the records of the hospitals. Data
were collected on adult and paediatric patients with musculoskeletal
trauma, including spinal injuries, seen at emergency departments of
the hospitals and admitted to the orthopaedic units. We reviewed
data from 1 April to 30 June 2020, i.e. during level 5 of the national
lockdown, and compared them with admissions to these units during
1 April - 30 June 2019. Medical records of each patient were retrieved
and assessed for demographic data, mechanism of injury and type
of injury. All patients with trauma-related injury admitted to the
orthopaedic units at the participating centres were included in the
study. Patients seen at emergency and outpatient departments but not
admitted were excluded. Records with incomplete data entry points
were also not considered for inclusion.

Patients were first grouped based on the centre to which they were
admitted. Within each centre, patients were then grouped into categories
of adult and paediatric (0 - 13 years), based on the age of the patient.

The mechanisms of injury were categorised into groups described
in Table 1. Multiple mechanism categories were grouped under one
category to make analysis of the mechanism of injury easier. A ¥
test for independence was performed on the mechanism of injury
data captured from 2019 and 2020 to evaluate the effect of lockdown

Table 1. Classification of mechanisms of injury

on the mechanisms. Continuous variables obtained for the patients
in 2019 and 2020 were compared using the independent-samples
Mann-Whitney U-test to find any significant differences. All the
statistical analyses were performed using SPSS version 26 (IBM,
USA), and the cut-off for significance was set at p<0.05.

Ethical clearance was obtained from the Sefako Makgatho
Health Sciences University Human Research Ethics Committee
prior to commencement of the study (ref. no. SMUREC/
M/114/2020:1IR).

Results

A total of 449 patients with musculoskeletal injuries were admitted
to the study centres during 1 April - 30 June 2020, i.e. during the
national lockdown, compared with 664 patients during the same
period in 2019, equating to a 32.4% reduction in total admissions
(Fig. 1). During both years (2019 and 2020) more patients were
admitted to DGMAH (64% and 86%, respectively) than to PPH in
Polokwane (21% and 8%) and JSTH in Rustenburg (15% and 6%).
More males than females were admitted (75% v. 25% of cases). Over
both years, paediatric trauma accounted for 28% of cases v. 72%
for adult trauma. In 2019, paediatric trauma accounted for 24% of
cases v. 76% for adult trauma, and in 2020 for 32% of cases v. 68%,
ie. an increase in paediatric trauma cases was noted during the
lockdown period (Fig. 5). The average age of adult patients admitted
with musculoskeletal injuries in 2019 was 41.2 years, while that in
2020 was 39.8 years (p=0.004). Paediatric patients were slightly older
in 2019, with an average age of 11 years v. 10 years in 2020 (p=0.036).
The biggest age variation for adult patients was observed at JSTH, and
for paediatric patients at PPH.

Falls were the most common mechanism of injury in both
paediatric and adult cases. These included cases of falling
from a standing position, falling during strenuous activity, and
falling from a height. Injuries due to MVAs were the second
most common type of injury, followed by assault injuries. Falls
remained the most common cause of injury in 2020, followed by
MVAs. There was a reduction in the number of injuries suffered
by adults in 2020, except for domestic injuries and suicide
attempts (Fig. 2). More females than males suffered domestic
injuries (Fig. 3).

Mechanism group Description

Falls
trivial fall
Injured by falling object
Motor vehicle accident
vehicle
Gunshot injuries/wounds
Assault

Any kind of fall, including fall on an outstretched hand, fall from a tree, fall on stairs, slip and fall, and

Patient injured by heavy object/s falling on them (e.g. a wall)
Patient involved in a motorbike, car or any other motor vehicle accident, including falling from a moving

Any case of musculoskeletal injury to a limb or the spine resulting from a bullet wound
Musculoskeletal injury to a limb or the spine during assaults (e.g. fights), mob violence, punching a wall or

domestic violence, including stab wounds and human bites

Sports injuries

Pedestrian vehicle accidents
the road

Miscellaneous

Occupational injuries
sharp objects, etc. while on duty

Suicide attempts
a wrist or hanging with a rope

Domestic injuries

Any sports-related incident leading to musculoskeletal injury to a limb or the spine
Musculoskeletal injury to a limb or the spine suffered by pedestrians on sidewalks, in parking lots, or on

Any injury resulting from unidentified sources, animal bites, drug use, epileptic fits, etc.
Any musculoskeletal injury to a limb or the spine reported during incidents at work caused by machines,

Any suicide or parasuicide attempt leading to musculoskeletal injury to a limb or the spine, such as slashing

Domestic activities (excluding violent assault) leading to musculoskeletal injury to a limb or the spine
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Fig. 1. Summary of cases of musculoskeletal injuries across the three study hospitals.
(PPH = Pietersburg Provincial Hospital; JSTH = Job Shimankana Tabane Hospital; DGMAH = Dr
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Fig. 2. Comparison of mechanisms of injury in adults treated during lockdown (2020) and those treated
before lockdown (2019). (MVA = motor vehicle accident; GSW = gunshot wound; PVA = pedestrian

vehicle accident.)

A similar trend was seen in paediatric
patients, who mostly suffered from falls,
followed by domestic injuries and MVAs.
Numbers of both falls and domestic
activities leading to musculoskeletal injury
were higher in 2020 than in 2019 (Fig. 4).
Injuries due to falls, domestic injuries and
MVAs were mostly suffered by male rather
than female paediatric patients (Fig. 5).

Selected injury mechanisms break-
down

Road accidents (MVAs and PVAs)

We observed a 59% drop and a 50%
increase in MVAs and PVAs, respectively,
for paediatric patients during the lockdown
period. In the adult population, there was a
35% reduction in MVAs and a 44% reduction
in PVAs. MVAs were responsible for 40% of
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adult trauma (n=57) in 2019 compared with
31% in 2020.

Gunshot wounds

No paediatric patient sustained a gunshot
wound (GSW) in 2020, while in 2019 there
were only 2. In the adult population, there
was a 36% reduction in GSWs in 2020
(n=18) compared with 2019 (n=28).

Domestic injuries

Injuries related to domestic activity increased
in both the adult and paediatric populations
(by 78% and 42%, respectively) during the
lockdown period. During 2019, 36% of adult
and 41% of paediatric trauma admissions
were for domestic injuries, compared with
64% and 59%, respectively, in 2020.

Suicide attempts

There was an 11% increase in adult suicide
attempts in 2020 compared with 2019.
Paediatric suicide attempts leading to
orthopaedic injuries decreased by 80%, i.e.
from 5 cases in 2019 to a single case in 2020.

Common assaults

Injuries from assaults (which included stabs,
fights, domestic violence, etc.) in adults
decreased by 70% in 2020, and in paediatric
patients by 89%.

Discussion

We observed a significant decline in the
number of musculoskeletal injuries that
required hospital admission across the three
provinces from 1 April to 3 June 2020, during
the national lockdown period (Fig. 1). Sub-
group analysis revealed an overall decline of
12% in paediatric trauma cases in contrast
to a 36% decline in adult trauma cases.
The Easter holidays, notorious for a high
number of crashes on SAs national roads,
were in early April. The lockdown measures
implemented resulted in a significant
reduction in patients with musculoskeletal
injuries admitted in 2020, even over the
Easter weekend, providing a welcome
reprieve for the overburdened health
sector and allowing institutions to channel
resources to the management of COVID-19
cases.

Injuries due to violence also declined
during the lockdown period. Gunshot
injuries in adults declined by 36%, and
assault cases in the same population group
by 70%. Numbers of domestic injuries and
suicide attempts rose slightly. We think that
the former was because people spent more
time at home, while the stress of lockdown
and its impact on the ability to earn and
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Fig. 4. Comparison of mechanisms of injury in paediatric patients treated during lockdown (2020) and
those treated before lockdown (2019). (MVA = motor vehicle accident; GSW = gunshot wound; PVA =

pedestrian vehicle accident.)

generate an income may have resulted
in an increase in suicide attempts. Social
isolation and periods of confinements are in
fact established risk factors for parasuicidal
behaviours.!"” Caballero-Dominguez et al.'!

reported that 7.6% of 714 participants were
found to be at high risk of suicide during
the Columbian lockdown. Crasta et al.l'”l
found a significant association between
‘COVID-19 stressors’ and suicidal ideation
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in a study of 1 003 parents that evaluated
measures of psychological flexibility during
the COVID-19 pandemic.

Similar observations of trauma admissions
were reported in other parts of SA.
Navsaria et all' reported a 53% decline
in trauma cases at Groote Schuur Hospital,
Cape Town, between April and May 2020.
They observed significant decreases in
numbers of victims of gunshot wounds, stab
wounds and road traffic accidents managed
at the emergency unit of the hospital during
lockdown. Hirschmann et al.l'! reported
similar trends at Chris Hani Baragwanath
Academic Hospital in Johannesburg, with a
45.3% reduction in daily admissions during
level 5 national lockdown, from an average
of 15 to 6.8 cases per day.'! Reuter et al.l'”)
observed a reduction in trauma cases treated
at an emergency unit in the Garden Route
area, coinciding with the alcohol ban during
level 5 lockdown.

International experience is very similar
to the SA observations. Hampton et al.l'®
reported a 53% reduction in orthopaedic
trauma admissions over a 2-week period
during early lockdown in the UK, compared
with the same period during the previous
year. In another UK study, Jenkins!" found
a 27.3% reduction in number of trauma
operations during lockdown period. In Asia,
Sahu et al.”” noted a decline in number of
orthopaedic injuries in an Indian multicentre
study. We observed the biggest decline in
sports-related injuries compared with other
injury mechanisms. Although we observed
a reduction of 12% in overall paediatric
admissions across all three centres during
lockdown, DGMAH recorded an increase of
8% in paediatric injuries during this period.
DGMAH is the biggest of the three centres
we reviewed. We think that these injuries
increased because children had more time
than usual to play and also needed to be
creative with their play activities, as they did
not have access to play areas such as those
at schools and parks. Future studies should
investigate children’s activities during strict
lockdown periods that prohibit them from
attending school and outdoor play areas.

While we made every attempt to optimise
treatment in our trauma patients who also had
COVID-19 infection, patients with fractures
and COVID-19 are at high risk of mortality, and
those with asymptomatic infection may become
symptomatic following a musculoskeletal injury.
Mi et al.?!! reported a 40% mortality rate in
10 COVID-19-positive patients (age range 34 -
87 years) who underwent emergency surgery for
fractures. In Italy, Catellani et al.’? reported
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Fig. 5. Mechanisms of injury in relation to gender in paediatric patients treated during lockdown (2020)
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a 62.5% mortality rate in elderly COVID-19-
positive patients who underwent surgery
for hip fractures. All developed respiratory
symptoms following these injuries. Advanced
age and the presence of medical comorbidities
were risk factors for mortality in this series.
We did not evaluate the outcomes of the
musculoskeletal injuries or the impact of
COVID-19 in our patients. Future studies
should assess the effect of the infection, to
ensure safe management of musculoskeletal
injuries during COVID-19 peaks.

The writing of this article coincided with
the resurgence of the COVID-19 pandemic
in SA, which also included the holiday
season. On 28 December 2020, the President
declared the country to be going through the
second wave, and announced that lockdown
would move back to alert level 3. Prior
to implementation of these restrictions,
hospitals throughout the country were
experiencing a dual burden from both new
COVID-19 cases and traumatic injuries.®!
Within days of the implementation of level 3
lockdown, Chris Hani Baragwanath Academic
Hospital reported zero trauma admissions on
New Year’s Eve - for the first time in the history
of the hospital.?!!

Study limitations and strengths
The study was limited by the fact that it was
conducted over a short period of time. The

retrospective study design can be considered
both a strength and a weakness. It was less
time consuming and very cost effective to
conduct, but the cohort size was reduced
by the number of data sets with missing
data entry points that could not be included.
The fact that it was a multicentre review
that included three institutions from different
geographical areas should increase the
generalisability of the findings to most parts
of the country, where we can expect similar
trends.

Conclusions

The SA governments efforts to reduce
the burden of trauma on healthcare
establishments and divert resources to
deal with the COVID-19 pandemic were
effective. Lockdown measures restricted
people to their homes, and the sale of
alcohol was prohibited. As a result, road
crashes and cases of assault were reduced.
However, we observed an increase in
the incidences of domestic injuries and
suicide attempts. As we fought the second
wave of the pandemic at the time of
writing, and with the probability of a
third wave,
and are crucial for relieving hospitals
and allowing healthcare practitioners to
provide undivided attention to critically ill
COVID-19 patients.

lockdown measures were
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