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Abstract
Background  Aim of this study is to report the trauma workload during COVID19 lockdown in a region of four million people 
and to compare it with the same period in 2019.
Methods  The regional register for A&E admissions and hospitalizations has been reviewed in order to compare the number 
of A&D admission, the triage colour codes rates, aetiology of trauma, number of patients hospitalized for trauma, number 
of fractures that required surgery, type of fractures and injuries and mean patients’ age.
Results  During lockdown 7314 patients were admitted in A&E, while 22,508 patients were admitted in 2019. In 2020 and 
2019 triage codes were respectively distributed as follows: red code 0.1% vs 0.2%, yellow code 8.9% vs 6.3%, green code 84% 
vs 84.7% and white code 6% vs 8.8%. (p = 0.042). The number of hospitalized patients for trauma was 670 in 2020, while 
in 2019 was 1774 (p = 0.02). The most common fracture that required surgery was femur fracture (409 in 2020 vs 635 in 
2019); fracture subtype distribution and mean age of the patients were significantly different in the two groups (respectively 
p < 0.01 and p = 0.02).
Conclusions  One month of lockdown showed a 68% decrease in the number of A&E visits and a 74% decrease of fractures 
that required surgery. Femur fracture showed the lowest decrease moving from 635 to 409 units but increasing their incidence 
rate (42 to 61%).
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Background

Trauma epidemiology is expected to change radically during 
a lockdown, as showed in Wong et al. recent study [1]. We 
set out this study to examine the implications of COVID19 
lockdown in  trauma patients in an Italian region of four 
million people (Piedmont). After the spread out of the 
COVID19 virus, in Italy the first lockdowns began around 21 
February 2020 [2], covering a single province in Lombardy; 
later on the 8 March 2020 [3], Italian prime minister 
announced the expansion of the quarantine zone to cover 
much of northern Italy including the full Piedmont region. 
The lockdown restricted travel from, to or within the affected 
areas, banned funerals and cultural events, and requiring 

people to keep at least 1 m of distance from one another in 
public locations. People would still be able to use trains and 
planes to and from the region only for “proven work needs, 
emergencies, or health reasons.” On 22 March, Italian prime 
minister announced a further enlargement of the lockdown, by 
shutting down all non-necessary businesses and industries [4]. 
The aim of this study is to report the trauma workload during 
COVID19 lockdown in a region of four million people and to 
compare it with the same period in 2019.

Methods

This retrospective study was performed by the cooperation 
between the regional I level trauma centre and the Regional 
Health Centre. The study protocol was approved by the 
local committee and by The National Committees for 
Research Ethics in Italy (2018/20121), trial number 287.718 
(14/04/2020).
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The regional register for A&E visits and hospitalization 
collects anonymized data and is held by the Regional 
Health Centre as standard procedure for health 
government; revision of the elaborated data was performed 
by regional I level trauma centre. Research staff working 
in the analysis of the results was not involved in data 
collection. All patients admitted to one of the regional 
A&E Departments are registered in the regional register 
for A&E visits and hospitalizations. This register is 
collected from the regional government for economic and 
political reasons since 2013 [5]. The register collects the 
following data: age, sex, date of A&E admission, A&E 
Department, colour code at initial triage (white, green, 
yellow, red), diagnoses, diagnoses code (ICD9CM), 
discharge date and type of discharge (hospitalization or 
discharged at home).

Criteria of inclusion in this study were admission 
date from 8 March 2020 to 7 April 2020 for study group 
and admission date from 8 March 2019 to 7 April 2019 
for comparison group; diagnosis code (ICD9CM—
International Classification of Diseases 9th revision 
Clinical Modification) [6] included in the “injury and 
poisoning” chapter that covers  ICD codes 800 to 999 
(pages 473 to 546 of Volume 1).

Records were excluded if the only diagnosis code 
(ICD9CM) was one of the following lists:

•	 Fracture of skull (code between 800 and 804)
•	 Intracranial injury, excluding those with skull fracture 

(code between 850 and 854)
•	 Internal injury of thorax, abdomen, and pelvis (code 

between 860 and 869)
•	 Injury to blood vessels (code between 900 and 904)
•	 Late effects of injuries, poisonings, toxic effects, and 

other external causes (code between 905 and 909)
•	 Effects of foreign body entering through Body orifice 

(code between 930 and 939)
•	 Burns (code between 940 and 949)
•	 Poisoning by drugs, medicinal and biological sub-

stances (code between 960 and 979)
•	 Toxic effects of substances chiefly non-medicinal as to 

source (code between 980 and 989
•	 Other and unspecified effects of external causes (code 

between 990 and 995)
•	 Complications of surgical and medical care, not else-

where classified (code between 996 and 999)

Patients were dived into two groups: 2019 and 2020. 
Groups were compared in term of age, sex, number of 
A&E visits, triage codes, number of hospitalization, 
number of fractures that required surgery and distribution 
of fractures (and subtypes) that required surgery, causes 
of fracture, age of femur fracture and type of discharge.

Categorical data were reported as frequencies and 
percentage, while continuous variables as mean and standard 
deviation when the distribution was normal or median and 
IQR if the distribution was not normal. The normality of 
data was verified with the Shapiro-Wilk test. Two group 
comparisons were performed with the chi squared test 
for categorical data. For continuous data Student t test or 
Mann-Whitney test were used according to the distribution 
of the values. The statistical analysis was performed using 
StataMP13 (Stata Corp., College Station, TX.)

Results

During the first month of lockdown (from 8 March 2020 
to 7 April 2020), 7314 patients were admitted into one of 
the regional A&E Departments, while in the same period in 
2019, 22,508 patients were admitted. Daily distribution of 
the A&E visits shows a significant drop of admission after 
4 days from Lockdown (Fig. 1).

Mean ages of the two groups were significantly different: 
73.2 years (SD 19.3) in group 2020 vs 63.5 years (SD 
22.7) in group 2019 (p = 0.02). Sex distribution was not 
significantly different in the two groups (58% of female vs 
56%, p = 0.75).

In 2020 triage codes were 0.1% red code, yellow 
code 8.9%, green code 84% and white code 6%. In 2019 
distribution was as follows: red code 0.2%, yellow code 
6.3%, green code 84.7% and white code 8.8%. Distribution 
was significantly different between the two periods 
(p = 0.042).

The number of hospitalized patients for trauma was 670 
in the study period (2020), while in the same period of 2019 
was 1774 (p = 0.02). Distributions of hospitalization rates 
were significantly different (p = 0.02): in 2020 9.2% were 
hospitalized and 89.6% were discharged at home, while in 
2019 4.4% of patient were hospitalized and 94.8% were 
discharged at home.

Numbers and distribution of fractures/injuries was 
significantly different in the two groups: neck distractions 

Fig. 1   Daily distribution of the A&E visits in the same period of 
2019 and 2020
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were reduced by 90%, ankle distractions by 89%, knee 
contusions by 90% and wrist contusions by 90% (Table 1). 
Finger wounds were the injury with the lowest number 
reduction (−73%).

Comparison of specific fractures/injuries that required 
surgery showed a significant drop of humerus fractures 
(−72%), forearm fractures (−85%), tibias (−66%), ankles 
(−88%), acromion-clavicular dislocations (−98%) and 
anterior cruciate ligament injury (−97%), while femure 
fracture numbers reduced only by 36% (Table 2).

Among femur fractures, subtype distribution was 
significantly different in 2020 vs 2019: medial, lateral and 
subtrochanteric fractures were respectively 35%, 43% and 
22% in 2020, while in 2019 they were respectively 46%, 
45% and 9% (p < 0.01). Mean age in femur fracture patient 
was 87.3 year (SD 10.2) in 2020 and 83.6 years (SD 12.2) 
in 2019 (p = 0.02).

Main causes of fracture in 2020 were 55% falls at home, 
not specified (other causes) in 0.04% and 1% intentional 
trauma, while in 2019 those rates were respectively were 
8%, 65% and 0.01%.

Conclusions

The public health impact of our findings is significant. The 
number of A&E visits for orthopaedic showed a significant 
decrease (68%) comparing traumas in the first month of 
lockdown (2020) with the same period in 2019. This result 
is in line with the findings found in a study developed in 
15 Italian first- and second-level trauma centres where a 
decrease of 71% of A&E visits was observed [7] but also 
in non-traumatic patients: Thornton [8] reported an overall 
25% decrease of A&E visits in England in the first week 
after lockdown independently from the cause of admissions 
(excluding COVID19-related causes). Those figures 
confirm that the public is frightened of going to emergency 
departments and the Royal College of Emergency Medicine 
already underlined that some people may be harmed by not 
accessing treatment [9].

Causes of A&E visits were different in the two groups: 
neck distraction, ankle distraction and knee contusion that 
were between the most common diagnoses in 2019 reduced 
their incidence rates (respectively −45%, −38% and −26%). 
These reductions are related to decreasing in road traffic 
(55% less on Italian highways on March 2020 [10]), outdoor 
activities and workplace injuries. On the other hand, the 
incidence rate of finger wounds increased significantly 
(+50%) that may be due to the increase of the home hobbies 
during the lockdown: food processing equipment, lawn 
mower and power saw (activities usually practiced at home) 
are reported among the top 5 mechanisms in those aged over 
15 years in non-lockdown period [11]).

Our results showed also a decrease of 74% in the overall 
number of fractures that required surgery. The decreased 
road traffic and outdoor activities may play a central role in 
the interpretation of this finding. Although not unexpected, 
we must underline that femur fracture showed a decrease in 
the absolute numbers (moving from 635 to 409 units), but 
it was the only fracture that increased its distribution rate 
among all the surgical fractures (from 42 to 61%). This may 
justify the significant increase of mean patients age between 
2019 and 2020 (73.2 vs 83.5 years p = 0.02). According to 

Table 1   Top 10 causes of A&E orthopaedic visits in 2019 and 2020

Ranking Diagnosis Frequency (Percentage)

2019
  1 Neck distraction 2560 (6.36%)
  2 Ankle distraction 1758 (4.34%)
  3 Finger wound 1380 (3.40%)
  4 Contusion (site not specified) 1276 (3.15%)
  5 Knee contusion 1258 (3.10%)
  6 Finger contusion 1083 (2.67%)
  7 Wrist contusion 842 (2.08%)
  8 Finger distraction 830 (2.05%)
  9 Shoulder contusion 778 (1.91%)
  10 Hand contusion 774 (1.91%)

2020
  1 Finger wound 373 (5.1%)
  2 Neck distraction 254 (3.47%)
  3 Proximal femur fracture 208 (2.84%)
  4 Ankle distraction 195 (2.67%)
  5 Contusion (not specified) 191 (2.61%)
  6 Knee contusion 166 (2.27%)
  7 Complex finger wound 152 (2.08%)
  8 Multiple contusions 130 (1.78%)
  9 Hand contusion 119 (1.63%)
  10 Wrist contusion 113 (1.54%)

Table 2   Frequency and percentage of specific fractures/injuries that 
required surgery

Frequency Percentage

2019 2020 2019 2020

Humerus fracture 92 26 6.08 3.88
Forearm fracture 137 20 9.05 2.99
Femur fracture 635 409 41.94 61.05
Tibia fracture 125 43 8.26 6.42
Ankle fracture 119 14 7.86 2.09
Acromion-clavicular dislocation 54 1 3.57 0.15
Anterior cruciate ligament injury 69 2 4.56 0.30
Other 543 155 18.68 23.12
Total 1774 670 100 100
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our opinion and as showed in literature [12], age is directly 
related to fracture mechanism: fractures due to bone fragility 
rather than severe injury are uncommon in young adults [13]. 
Locking-down reduced the mobility of mild-elderly patients 
who are not getting outside their home so much reducing the 
incidence of their femur fractures. Instead, older patients fall 
at home as before COVID19 pandemic. Furthermore, among 
femur fractures, subtrochanteric fractures significantly 
increased their incidence (9% in 2019 vs 22% in 2020, 
p < 0.01). This finding agrees with the highest incidence 
of those fractures in fragile patients: Peritrochanteric 
femur fractures typically occur in a physiologically older 
population than femoral neck fractures [14].

According to our point of view, femur fractures during 
lockdown were restricted to fragile patients because the 
more active patients at risk of falling during outdoor daily 
activities reduced their movements during the lockdown 
and occurred less frequently in femur fracture. This theory 
also justify that mean age in femur fracture patient was 
83.6 years (SD 12.2) in 2019 and 87.3 year (10.2) in 2020 
(p = 0.02). Further studies should focus on the American 
Society of Anesthesiologists—ASA score to confirm or 
deny our hypothesis: femoral fractures during lockdown are 
restricted to more fragile patients. This hypothesis is in line 
with Gumina et al. study [15] where elderly subjects remain 
exposed to shoulder and elbow trauma due to low-energy 
(domestic) falls.

A&E accesses shift from a 6.3 to an 8.9% of yellow 
codes, while white codes decreased from 8.8 to 6%; the 
percentage of green codes were similar (84.7% vs 84.0%). 
This finding suggests that A&E admission in this region 
were in part inappropriate as already described in previously 
published paper [16].

According to our point of view, the fear of COVID19 
transmission inside the hospitals limited the A&E consulta-
tion to the most urgent ones.

Major sporting events can simulate somehow a situation 
of lockdown during which people go out only for urgent 
reasons and several studies demonstrated a decrease in 
emergency department attendance for non-urgent cases 
[17–21].

Eventually, a huge amount of mental health studies has been 
carried out empathizing the need of a pre-organised health 
care system [22]. People with mental health conditions could 
be more substantially influenced by the emotional responses 
brought on by the COVID19 epidemic, resulting in relapses 
or worsening of an already existing mental health condition 
also due to the quarantine measures affecting a regular follow 
up [23]. Moreover, stress, anxiety, and stigmatization were 
commonly reported in infected individuals and health care 
workers during Sars [24]. We can assume that this is also 
happening now during COVID19 pandemic, resulting in an 
increased number of people at risk for impulsive actions.

We think our study results must be taken into considera-
tion when re-organizing trauma during a lockdown period.
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