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ABSTRACT

BACKGROUND: The aim of our study was to investigate the impact of curfews imposed due to the COVID-19 pandemic on emer-
gency department visits, orthopedic trauma frequencies, and types of trauma.

METHODS: In this single-center, retrospective cohort study, a total of 16,242 patients, including 3,020 trauma patients, were admit-
ted to level | trauma center emergency department between April-June 2020 and 2021 (curfew group) and between April-june 2018
and 2019 (control group). Patients were separated according to emergency department triage categories and trauma mechanisms, and
the changes in the days of curfew were analyzed.

RESULTS: With the curfews, there was a 54% decrease in emergency room admissions. This decrease was seen especially in yellow
and green area patients, whereas there was no significant decrease in red area patients with the highest urgency. When the effect of
curfews on orthopedic traumas was analyzed, a 20% decrease was observed in trauma cases. In particular, there was a significant de-
crease in traffic accidents in and out of the vehicle, assault, and sports injuries, whereas there was no significant decrease in falls from
the same level, motor accidents, and occupational accidents.

CONCLUSION: The impact of curfews on the density of emergency departments and trauma patients will guide the health manage-
ment policies to be followed in future curfews to be implemented for different reasons. In the light of this information, more effective
resource management and better quality health service planning will be ensured.
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INTRODUCTION fews were imposed intermittently from April 11,2020 to June
27,2021.
The coronavirus disease 2019 (COVID-19) pandemic has af-
fected our daily lives and led to many changes in the field of
health care. The focus of health services has shifted almost
entirely to treating COVID-19 patients leading to delays in
low-urgent medical procedures. After the World Health Or-
ganization (WHO) declared the novel coronavirus outbreak
as a global pandemic on March 11, 2020, a new concept en-
tered our lives; “curfews.” In Tiirkiye, curfews were first an-
nounced on March 21, 2020, covering people under the age
of 20 and over 65, and those with chronic diseases. However, There is not enough data on the distribution of trauma pa-
as the disease spread across the country in a short time, cur- tients and trauma types in emergency department admissions

As the number of COVID-19 cases increased, pandemic hos-
pitals were established to meet this need, and hospitals were
overburdened and health-care workers faced unprecedented
challenges. Interestingly, despite the increase in the number of
hospitalizations, admissions to emergency departments have
decreased. In the literature, it has been shown that emer-
gency department visits for orthopedic traumas decreased by
10-78% during curfews.!'
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during the curfew in our country. The aim of this study was
to investigate the impact of curfews on emergency depart-
ment admissions, trauma types, and prevalence. Our hypoth-
esis was that the proportion of traumas in emergency de-
partment admissions would decrease during curfews and that
there would be a decrease in traffic accidents, occupational
accidents, and sports injuries.

MATERIALS AND METHODS

This study was performed with the approval of the local eth-
ics committee (date: February 15, 2023, No:2023/22) and
was performed according to the principles of the Declaration
of Helsinki. In this single-center, retrospective cohort study,
the files of all the patients admitted to level | trauma cen-
ter emergency service, between April-June 2020 and 2021
(as curfew group ) and April-June 2018 and 2019 (as control
group) were evaluated.

The data collected from patient files were as follows: Age, sex,
date of trauma, triage categories (green zone [non-critical],
yellow zone [high risk], or red zone [critical]), mechanism of
trauma (fall from height, traffic accidents, work-related ac-
cidents, assault, and sports trauma). Data were evaluated by
four orthopedic surgeons and controversial cases were evalu-
ated by these four surgeons and senior author.

The criterion for inclusion was admission with a new trauma
between the periods indicated above. Only the first admis-
sion for recurring incidences within this period was taken
into account. Exclusion criteria were defined as patients
whose mechanism of trauma could not be clearly evaluat-
ed, patients with past trauma, and patients with incomplete
medical records.

Statistical Analysis

Data were summarized as mean * standard deviation and me-
dian (min. and max.) for continuous variables, and frequen-
cies (percentiles) for categorical variables. Student’s t-test
or Mann-Whitney U test was used for independent group
comparisons, depending on the distributional properties of
the data. The chi-square test was used for proportions and its
counterpart Fisher’s exact test was used when the data were
sparse. Spearman’s rho was used to determine the strength
of association between two variables. All analyses were per-
formed by IBM SPSS Statistics for Windows, Version 20.0. A
p<0.05 was considered statistically significant. IBM Corp. Re-
leased 201 1. IBM SPSS Statistics for Windows, Version 20.0.
Armonk, NY: IBM Corp.

RESULTS

A total of 3,020 trauma patients, including 1.347 patients
in the 2020-2021 curfew group and 1.673 patients in the
2018-2019 control group, who met the study criteria were
included in the study.

To examine the effect of curfews on emergency department
admissions, a total of 16.242 patients, 5.708 patients in the
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curfew days, and 10.534 patients in the control group were
included in the study.

Emergency room admissions were recorded as 10.534 in the
control group (April-June 2018 and 2019) and 5.708 during
curfew days (April-June 2020 and 2021). There was a 54%
decrease in emergency room visits during curfew days.

When this significant decrease in emergency room admis-
sions was analyzed according to the distribution between
green, yellow, and red zones, the curfew group and the con-
trol group were realized as 105—177 in the red zone, 4.614—
8.720 in the yellow zone, and 989—1.637 in the green zone,
respectively (Fig.l). This change shows that while there was
a significant decrease in yellow and green zone admissions
during the curfews, there was no change in red zone patients
whose urgency was more pronounced (p=0.008).

During the curfews, the number of trauma patients admitted
to the emergency department decreased by 20% from 1.637
to 1.347. This reduction is particularly pronounced in-vehicle
traffic accidents, non-vehicle traffic accidents, assaults, and
sports traumas. The number of in-vehicle traffic accidents re-
duced from 36 to 10 and non-vehicle traffic accidents from
45 to 7. The number of assaults decreased from 529 to 229
and sports traumas decreased from 33 to 6 (Fig. 2). All these
reductions in trauma types with curfews were statistically sig-
nificant (p<0.05).

However, fall and crush-type injuries increased from 994 to
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Figure 1. Distribution of emergency department admissions ac-
cording to triage levels.
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Figure 2. Distribution of trauma types according to curfews cross-
tab.
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1.076. There was no statistically significant change in motor-
cycle accidents and work accidents (p>0.05) .

DISCUSSION

With a population of approximately 84 million people, 600
million patients are examined annually in Tirkiye, of which
160 million are emergency room visits.! This number of
emergency service admissions is much higher than the OECD
averages. For example, according to the European Society for
Emergency Medicine (EUSEM) data, the countries with the
lowest number of emergency department admissions per
1,000 inhabitants in Europe are Czech Republic 71, Germany
93, the Netherlands 124, Hungary |35, whereas the high-
est number of emergency department admissions are 707 in
Portugal, 595 in Spain, and 556 in Lithuania.l'”? While the av-
erage number of emergency service admissions in European
countries is 304.5/1.000 people, this number is approximately
6 times higher in Tiirkiye. The results of our study demon-
strate that COVID-19 curfews reduce emergency service
admissions by 54%; however, this reduction was not in the
most urgent red zone patients but in the less urgent yellow
and green zones.

In the article by van Aert et al. analyzing the Dutch lock-
down period, the number of cases with high urgency did not
change much as in our study, whereas the low urgency group
decreased significantly.l'"! In our study, there was a 60% de-
crease in green zone patients and a 53% decrease in yellow
zone patients. Similarly, Zagra et al. reported a 65% reduction
in low-urgency level patients in their Italian study.l'Z

The significant decrease in non-urgent emergency depart-
ment visits with the curfews suggests unnecessary emergency
department visits. The complications caused by unnecessary
emergency department admissions have been revealed in the
literature. ED overcrowding causes delays in diagnosis, de-
lays in treatment, decreased quality of care, and poor patient
outcomes.!’l The result of this overcrowding is unneces-
sary death, permanent disability, additional procedures, and
increased length of hospitalization.' One report linked ED
overcrowding to delays in the identification and treatment of
time-sensitive conditions such as acute myocardial infarction,
acute stroke, acute surgery emergencies, and sepsis.!']

To reduce unnecessary emergency room visits in Tirkiye, an
examination fee is charged to green zone patients. However,
new solutions should be considered if sufficient reductions
have not been achieved. For example, these solutions could
be short-term training in hospitals for patients with unneces-
sary emergency room visits or public service announcements
on television on the efficient use of emergency services.

Unnecessary emergency department visits led to disruptions
in diagnosis and treatment, whereas patients did not apply to
the hospital even when necessary due to fear of COVID-19
transmission, which led to various complications. Schifer et
al. showed that the rate of perforated appendicitis in child-
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hood increased significantly during the curfew regulations in
Bavaria, especially in young children and boys. Potentially this
has to be attributed to delayed presentation to pediatric sur-
gery care.l'l Onesti et al. observed a diagnostic delay in soft
tissue or bone sarcomas with a median time from the first
symptom to the definitive histological diagnosis.!'”]

With the curfews, there was a decrease in emergency room
admissions and similarly a decrease in orthopedic trauma pa-
tients. As a result of decreased human mobility outside the
home to prevent the spread of the virus, it should not be sur-
prising to predict a decrease in trauma cases.['®! In our study,
there was a decrease of about 20% in traumas, but there was
no significant decrease in low-energy falls, motor accidents,
and occupational accidents.

The reason why there was no significant change in fall injuries
from the same level can be interpreted as an increase in the
time spent at home due to curfews and an increase in the risk
of domestic injuries. Similarly, van Aert showed an increased
rate of traumatic injury after a fall from a standing height and
an increased ratio of elderly patients with trauma admitted
to hospital.l']

While there was a significant decrease in traffic accidents
(from 108 to 30), there was no statistically significant de-
crease in motor accidents. With the decrease in the number
of vehicles on the road due to curfews, there has been a
decrease in traffic accidents. When the lack of a significant
decrease in motorcycle accidents is examined, it may indi-
cate the effect of motor courier transportation, which has
become widespread in our country with the curfews. With
the COVID-19 pandemic, people who wanted to minimize
the risk of transmission started to meet their basic life needs
with motorcycle commercial couriers without leaving home.
Thus, this line of work began to serve more and more people.
With the increasing number of motor couriers, trauma cases
have also increased. Huang and Hao have determined that
in this high-risk occupation, about 33% of couriers and food
delivery riders have been injured in their work.!'"]

When traffic accidents in our country are analyzed, 49.4% of
the 308 thousand 442 vehicles involved in accidents involving
death and injury in 2021 were automobiles, whereas motor-
cycles ranked second with 20.9%.2% At least 58 couriers lost
their lives in Tirkiye in 2022.2"1 In the light of these data,
special measures should be taken for this occupational group,
which is at high risk in terms of mortality and morbidity due
to working conditions.

We observed a decrease in cases of assault and violence after
the curfews, which we attributed to the decrease in the num-
ber of people contacted during the day due to social isola-
tion. Kourti et al. found an increase in domestic violence cas-
es, especially during the |Ist week of the COVID-19. The rate
of police and social services’ reports has declined during the
COVID-19 pandemic. School closures that isolated students
at home seemed to have contributed to this decrease.[?
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In our study, the decrease in trauma cases with curfews was
not observed in occupational accidents. Similarly, in the ar-
ticle of van Aert et al., the rate of work-related accidents was
significantly higher in 2020.' With the curfews, occupational
groups with a relatively lower risk of accidents switched to
working from home (e.g., office workers) whereas high-risk
heavy laborers (e.g., industry workers, transportation profes-
sionals, construction workers, or agricultural workers) con-
tinued to work. We believe that the return of workplaces to
shift working to reduce COVID-19 contact also contributed
to the lack of reduction in occupational accidents.

In our study, we observed a significant decrease in high-energy
injuries such as traffic accidents, occupational accidents, and
assaults with curfews, whereas no significant change was ob-
served in low-energy traumas such as falls. It is a logical as-
sumption that, with increased indoor time, common reasons
for fractures such as traffic accidents will decline whereas mi-
nor fractures due to domestic accidents will increase.[®! These
results can be explained by the changes in people’s daily habits,
social activities, and working patterns due to the curfews.

The strengths of our study are the large number of cases
compared to the literature, a wide time interval, and the
presence of a control group. The limitations of our study are
retrospective, single-center;, and researchers were dependent
on data obtained from medical records.

The most important contribution of this study is that; the
changes in emergency department's urgency zon intensity
with the curfew will guide the reorgenisation of emergency
department funtioning.

CONCLUSION

The impact of curfews on the density of emergency depart-
ments and trauma patients will guide the health management
policies to be followed in curfews to be implemented for dif-
ferent reasons in the future. In the light of this information,
effective resource management and better health-care ser-
vice planning will be provided.
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Sokaga cikma yasaklarinin acil servisler ve ortopedik travmalar iizerine etkisi
Ortag Giiran,' ihsan Ozdamar,? Ebubekir Bektas, Salih Ender ibag,' Oguzhan Gok'

'Sancaktepe Sehit Prof. Dr. llhan Varank Egitim ve Arastirma Hastanesi Ortopedi ve Travmatoloji Klinigi, istanbul, Tirkiye

2Medical Park Maltepe Hastanesi Ortopedi ve Travmatoloji Klinigi, istanbul, Tiirkiye

AMAC: Calismamizin amaci, Covid-19 pandemisi nedeniyle uygulanan sokaga gikma yasaklarinin acil servis bagvurulari, ortopedik travma sikliklari
ve travma tlrleri Uzerindeki etkisini arastirmakdir.

GEREG VE YONTEM: Bu tek merkezli, retrospektif kohort caligmada, |. seviye travma merkezi acil servisine Nisan Haziran 2020 ve 2021 tarihleri
arasinda (sokaga ¢ikma yasagl grubu) ve Nisan - Haziran 2018 ve 2019 tarihleri arasinda (kontrol grubu) bagvuran toplam 3020’si travma hastasi
olmak lizere toplam 16.242 hasta galismaya alindi. Hastalar acil servis triyaj kategorileri, travma mekanizmalarina gére ayrildi ve sokaga ¢ikma yasagi
uygulanan giinlerdeki degisimler incelendi.

BULGULAR: Sokaga ¢ikma yasaklariyla beraber acil servis basvurularinda %54’ltk bir azalma gorilmistir. Bu azalma 6zellikle sari ve yesil alan hasta-
larinda gorinirken aciliyeti en yliksek olan kirmizi alan hastalarinda anlamli bir azalma goriilmemistir. Sokaga gikma yasaklarinin ortopedik travmalar
iizerine etkisi incelendiginde travma vakalarinda %20’lik bir azalma gériilmiistiir. Ozellikle arag igi ve digi trafik kazalar, darp, spor yaralanmalarinda
azalma goriiliirken ayni seviyeden dlisme, motor kazalari ve is kazalarinda anlamli bir azalma gorilmemistir.

SONUC: Sokaga gikma yasaklariyla beraber acil servis bagvurularindaki azalmanin 6zellikle aciliyeti daha az olan alanlarda goriilmiis olmasi gereksiz
acil servis bagvurularini akla getirmektedir. Literatlirde gereksiz acil servis basvurularin yol actigi olumsuz sonuglar ortaya konmusken yillik 160
milyon acil servis bagvurusu bulunan tlkemizde yeni onleyici 6nlemler alinmasi gerekliligi ortadadir. Ortopedik travmalardan arag ici ve disi trafik
kazalarinin azalmasi sokaga gikma yasaklariyla beraber sokaklardaki trafik yogunlugundaki azalmaya bagl oldugu distiniilmekteyken ozellikle ayni
seviyeden diisme gibi diisiik enerjili travmalarin artisi dikkat cekmektedir. Sonug olarak, sokaga ¢ikma yasaklarinin acil servisler ve travma hastalarinin
yogunlugu tizerindeki etkisi, gelecekte farkli nedenlerle uygulanacak sokaga gikma yasaklarinda izlenecek saglik yonetimi politikalarina yol gostere-
cektir. Bu bilgiler isiginda daha etkin bir kaynak yonetimi ve daha kaliteli bir saglik hizmeti planlamasi saglanacaktir.

Anahtar sézclikler: Sokaga gikma yasaklari; ortopedik travma; acil servis bagvurulari.
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