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Abstract 
Objective: The COVID-19 pandemic has led many countries to carry out a range of restrictions ranging from social distancing rules to full 

national lockdowns. The main aim of this study was to compare the flow rates of orthopaedic trauma injuries in Kuwait prior to the partial 

lockdown and during the curfew period. Method: Patient records for 641 isolated traumatic orthopedic injuries were collected pre and post the 

nationwide enforced partial curfew. The data was collected from the registries of 3 major orthopedic centers in the country. These hospitals 

cover a total of about 5 million people. Results: Hospitals of Kuwait received 356 patients in March-April of 2019 and 285 in the same months 

of 2020 during the curfew period. A slight decrease in the flow of orthopedic injuries was noted in the curfew period, but not a statistically 

significant one. Male to female ratio remained the same for both groups as well as the ratio for age groups. Femur fractures in the 2020 group 

were slightly higher and spine fractures were slightly lower than they were in 2019. Conclusion: A slight decrease in the number of patients who 

had orthopedic traumatic injuries was noted during the COVID-19 enforced partial curfew period. The decreased rate however, was not 

statistically significant.  
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Introduction 

Coronavirus is one of the pathogens that primarily target the 

respiratory system, infamously known for its high infection rate [1]. 

In late December 2019, specifically in Wuhan, Hubei province in 

China, a coronavirus outbreak was declared and was given the 

name of 2019 Novel Coronavirus (COVID-19) by the World health 

Organization (WHO), which is caused by SARS-COV2 virus [1-2]. 

In January 2020, 7734 cases in China and 90 other cases from 

different countries have been reported [3]. The main route of 

spreading infection is by human-to-human transmission via direct 

contact or through droplets spread by coughing or sneezing from 

infected individuals [4]. There has been no definite treatment yet for 

the COVID-19 infection therefore, extensive measures have been 

established to prevent person-to-person transmission to control the 

outbreak [5-6]. Of these measures, social distancing has proven by 

far the most beneficial way to tackle this pandemic [7-8]. This led 

many countries to apply drastic curfews and total lockdowns [9-10].  

The State of Kuwait lays in the Middle East, Asia. The 

population is about 5 million. An overwhelming 70% of its 

population are expacts [11-12]. The orthopedic trauma burden 

outweighs the facilities available [12]. However, since the corona 

pandemic, the Kuwaiti authorities have taken serious and strict 

measures in an attempt to reduce the spread of the disease by early 

suspension of all schools, institutes, colleges and universities from 

the 12th of March 2020. This had further burdened the orthopedic 

public services in the country. Quick efforts were made to 

efficiently restructure the system of all orthopedic departments. 

Elective surgeries were cancelled and the work force was dedicated 

to only provide orthopedic trauma, life and limb saving procedures 

and oncology services. To protect the staff and patients, emergency 

departments across the nation had been instructed to refer all 

isolated surgical orthopedic injuries to the only tertiary hospital 

available in Kuwait. The concept was to transfer all orthopedic 

cases from primary and secondary care centers to a tertiary center. 

The rationale behind this was to adapt the concept of eccentric 
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patient management for those with orthopedic injuries and did not 

need a multi-disciplinary approach to manage their care. 

Since many of the primary and secondary healthcare 

facilities were converted to Covid-19 buildings and isolated from 

other departments, it was crucial to protect orthopedic patients 

from any potential risks of infection. 

The outpatient departments have restricted to a single 

surgeon per clinic, and a single clinic per specialty per day. A 12-

hour partial curfew was applied from 23rd of March 2020 until 

further notice. Certain areas in the country with high incidence of 

COVID-19 infections been under complete lockdown and private 

hospitals were suspended from receiving patients and operating. 

This has all been in adherence with the WHO universal COVID 

recommendations. 

The aim of this study was to investigate the flow rate of 

traumatic orthopedic injuries in light of the COVID-19 pandemic 

in Kuwait with the inflicted curfew. In addition, the authors explore 

red flags in the newly structured system of orthopedic departments 

in the nation.  

Methods 

To conduct this study, the numbers of orthopedic traumatic cases 

were collected from three out of five orthopedics departments in 

Kuwait. A total of 641 patient records were obtained. The data was 

collected over a period of 1 month (March -April) in 2019 and 

2020. Two sets of data were collected, to compare the flow-rate of 

traumatic orthopedic cases before and after the enforcement of the 

partial 12-hour a day curfew in Kuwait. The first set was collected 

from the 23rd of March 2019 until 23rd of April 2019, a year 

before the curfew enforcement. The second set was taken from the 

23rd of March 2020 until 23rd of April 2020 during the curfew 

period. 

Both sets of data were collected from the emergency 

department registries and filtered for orthopedic trauma cases. The 

data was further stratified according to age, gender, place of injury 

and anatomical location. 

Results 

In this study, the information of 645 patients was collected in pre-

curfew period and during the curfew. 71.3% of the patients were 

male, while 28.7% were female. The majority of patients (67.9%) 

were between 13 – 55 years old, 21.5% were older than 55 and 

only 10.6% were between 0 – 12 years old.  

The average age of the patients was 38.55 with a 

standardized deviation of 21.13. The youngest patient was 1 year 

old, while the oldest person with orthopaedic injury was 93 years 

old. 

AlRazi orthopaedic hospital had the most numbers of 

patients with orthopaedic injuries (43.7%), while AlAdan hospital 

came in second place with 39.2%. 

In addition, information about the type of injuries was 

collected. Table 1 shows that Femur (16.02%), Ankle (12.38%) 

and Spine (12.11%) injuries are among the most common types of 

injuries. In Figure 1, the frequency of each type of injury in each 

hospital before and during curfew is visualized. 

Around 60% of all patients in pre-curfew and during the 

curfew were non-Kuwaitis (Figure 2). Curfew seemed to have 

significant effect on decreasing the outdoor orthopaedic injuries 

among Non-Kuwaitis (OR = 0.499, 95% CI 0.316 – 0.787). While 

a decrease in outdoor injuries is observed among Kuwaitis, 

however, this decrease is not statistically significant (OR = 1.274, 

95% CI 0.739 – 2.194). 

Table 1: Descriptive Statistics of demographic variables including frequency and percentage (Bold Numbers: highest rank) 

Demographics Pre-Curfew   Curfew   Total 

Count %  Count %  Count % 

Age 

Range = 92 

Minimum = 1 

Maximum = 93 

Mean = 38.55 

SD = ± 21.13 

0 - 12 32 9.2  35 12.3  67 10.6 

13 - 55 246 70.5  184 64.8  430 67.9 

> 55 71 20.3  65 22.9  136 21.5 

Hospital 

AlAdan 156 44.1  97 33.3  253 39.2 

AlRazi 134 37.9  148 50.9  282 43.7 

Mubarak 64 18.1  46 15.8  110 17.1 

Gender 

Female 100 28.2  85 29.2  185 28.7 

Male 254 71.8  206 70.8  460 71.3 

Type of Injury 

FEMUR 52 12.8  67 19.9  119 16.02 

TIBIA +/- FIBULA 49 12.1  35 10.4  84 11.31 

ANKLE 51 12.6  41 12.2  92 12.38 

PATELLA 13 3.2  8 2.4  21 2.83 

PELVIS 15 3.7  18 5.3  33 4.44 

HUMERUS 36 8.9  40 11.9  76 10.23 

FOREARM 50 12.3  36 10.7  86 11.57 

CLAVICLE 14 3.4  6 1.8  20 2.69 
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SCAPULLA 5 1.2  6 1.8  11 1.48 

SPINE 54 13.3  36 10.7  90 12.11 

FOOT 42 10.3  28 8.3  70 9.42 

TENDO ACHELLIS 8 2.0  0 0.0  8 1.08 

HAND 2 0.5  5 1.5  7 0.94 

CUT WOUNDS 15 3.7  10 3.0  25 3.36 

SOFT TISSUE 0 0.0  1 0.3  1 0.13 

Place of Injury 

Home 128 39.0  122 51.0  250 44.1 

Outdoors 200 61.0  117 49.0  317 55.9 

Nationality 

Non-Kuwaiti 212 60.2  177 60.5  389 60.5 

Kuwaiti 140 39.8   114 39.2   254 39.5 

 

 

Figure 1: Visualisation of types of orthopaedic injuries in each hospital participated in this study before and during the curfew. 

 

Figure 2: Visualisation of nationality vs. Home/Outdoor injury in pre-curfew and during the curfew. 
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Inferential Results 

A binomial logistic regression was performed to ascertain the 

effects of age, gender and Curfew on the likelihood that individuals 

in Kuwait experienced an orthopaedic injury. The data was also 

examined for the presence of outliers by calculating standardized 

residuals. No standardized residual was observed to be higher than 

±2, hence, all data is kept in the analysis (Table 2). 

The logistic regression model was statistically significant, 

χ2(5) = 216.875, p < 0.001. The model explained 43% (Nagelkerke 

R2) [13] of the variance in the place of injury (Home/Outdoors) and 

correctly classified 56% of cases. In addition, Homser and 

Lemeshow Test [14] was performed to measure how well the model 

fits the data. The results showed χ2(5) = 3.245, p = 0.662. The p 

value was larger than 0.05 in this test, indicating that the model is 

not fitting the data poorly. The results indicated that all predictor 

variables were statistically significant: age, gender and Curfew 

(Time of Injury). For the purpose of simplicity, the calculated odds 

ratios are illustrated in a forest plot (Figure 3). Confidence intervals 

that include zero are not statistically significant. 

Table 2: Binary Logistic Regression with Place of Injury (Home vs. Outdoors) as outcome variable and Age, Gender, Time of injury and 

Interaction variable (Gender*Time of injury) as predictor variables 

Variables χ2 Wald p value   OR 95% CI 

Age             

  0 - 12  0.521 0.470  1.341 0.604 2.977 

  13 - 55 69.220 0.000  9.981 5.805 17.162 

  > 55 89.062 0.000  Reference 

Gender             

  Female 32.282 0.000  0.170 0.092 0.313 

  Male  Reference 

Time of Injury             

  2019 3.931 0.047  Reference 

  2020 (Curfew)  0.614 0.380 0.994 

Gender * Time of Injury 0.149 0.700   1.213 0.455 3.236 

 

 

Figure 3: Forest plot illustrating odds ration calculated by binary logistic regression – Odds ratios whose confidence interval does not 

include 1, are statistically significant. Red interval is the main predictor (the effect of curfew). 

Overall Effect of Gender & Age 

The odds ratio of outdoor injuries among females vs. males is 

0.170 (95% CI 0.092 – 0.313), which means that in general, in 

Kuwait, there have been significantly higher outdoor orthopaedic 

injuries among males than females. In this study, 77% of home 

injuries happened for females, while 70% of outdoor injuries 

occurred among men. According to the results, the odds of Age 

group 13 – 55 to have outdoor orthopaedic injuries is 9.9 times 

higher than age group older than 55 (95% CI 5.801 – 17.162). As 

shown in Figure 3, Age groups 0 – 12 and > 55 both are injured 

more frequently at home than outdoors, hence, their odds are not 

significantly different from each other (OR = 1.341, 95% CI 0.604 

– 2.977). This is understandable, because both age groups spend 

much more of their time at home than age group 13 – 55. 

Effect of Curfew 

As the results of Table 2 indicates, the odds ratio of outdoor 

injuries during curfew period (2020) vs. pre-curfew period (2019) 

is 0.614 (95% CI 0.380 – 0.994). The confidence interval and 

Wald-test results indicated that Curfew had statistically significant 

effect on lowering the outdoor orthopaedic injuries (χ2 = 3.931, p = 

0.047). Figure 4 clearly indicates that while 61% of injuries have 

been recorded to be an outdoor injury in the pre-curfew period, 

only 49% of cases were due to outdoors injuries during the curfew 
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(Table 1). As mentioned in binary logistic regression, this decrease 

is statistically significant. 

Although, both curfew and gender separately have a 

significant effect on whether the most orthopaedic injuries occur 

indoors or outdoors, but their interaction is according to the 

performed logistic regression not statistically significant (OR = 

1.213, 95% CI 0.455 – 3.236). Figure 5 also illustrates that the ratio 

of female: male remains more or less the same in pre-curfew and 

during the curfew period. 

 

Figure 4: Visualization of Home/Outdoors Orthopaedic 

injuries in pre-curfew and during curfew period 

 

Figure 5: Visualisation of interaction between Gender & 

Curfew variable and their effect on place of orthopaedic injury 

Discussion 

The Covid-19 pandemic has left nations with a high toll of 

hardships in the field of medicine. Curfews and lockdowns on 

entire countries have shifted medical practice away from elective 

surgeries. With the focus on urgent care, orthopedic surgeons in 

Kuwait found themselves in front of uncertainty with the rapid 

change of structures in hospital management and leadership. To the 

authors’ knowledge, the literature does not specify how lockdowns 

and curfews have impacted the number of patients acquiring 

traumatic orthopedic injuries. Although this is a cross-sectional 

study, the scarcity in the literature on this particular topic is 

perceived as strength. This study will give the medical community 

insight on how we practice and lead in medicine proactively, 

especially in dynamic circumstances. It also gives insight on the 

effect of curfews on social behavior and how it resonates on 

orthopedic surgery practice. 

This study compared two snapshots in a time before 

curfews and a time during curfews in the orthopedic emergency 

departments. Although it is clear that the influx of orthopedic 

injuries in Kuwait has decreased, reasons behind this are unclear. 

For instance, it is difficult to know whether patients due to curfew 

restrictions face difficulties getting to hospitals or it is related to 

their inability to work or resume their daily living activities [5]. 

There is yet to be answers to these questions, however, this study 

offers some insight on the current situation in Kuwait regarding 

orthopedic injuries. Healthcare systems worldwide are facing 

challenges that they have never dealt with before [15-16]. In this 

study, we had lower numbers of the elderly population presenting 

to our departments. There has been concern over the medical 

vulnerability of this group and reason to believe that neglect or lack 

of support is a major attribution [17-20].  

From this study, it has been ascertained that during the 

curfew period, the male: female ratio of orthopedic trauma 

admissions was 3:1. Yet, in Nepal, the male: female ratio is 1:1 

during their lockdown period [19]. Although they did not compare 

the flow rate of their patients, they did report similar restructuring 

methods with elective surgeries and hospital management. The 

same can be said for the United States of America, India, Germany, 

Spain, Singapore and Malaysia [21-26]. They are abiding by the 

WHO guidelines as well as Kuwait’s Ministry of health and 

orthopedic community. Some countries reported a similar response 

to transferring orthopedic patients to tertiary centers [21,24] away 

from potential Covid-19 hazard risks. While on the other hand, 

other countries did not have the leverage of doing so [21,22,24]. 

Exact numbers on how many traumatic orthopedic injuries 

these countries are receiving were not found. However, some 

studies have reported that most of orthopedic injuries were due to 

simple falls and slippages at home [24-25]. This correlates with our 

observations, that half of the cases that presented to our orthopedic 

departments happened at home. 

Limitations 

This study was intended as a preliminary observation. A major 

limitation in this study was the ability to collect data. In a country 

where this type of information is not computerized, manual 

collection was done across hospitals. Not all hospitals granted 

permission to access their registries. The authors also understand 

that the time period for the comparable groups are relatively short. 

However, the analysis was needed urgently, to address possible 

deficiencies in the current system and prepare for protocols 

according to the new traumatic pattern manifestations implicated 

by the curfew imposed. Another challenge for this study was 

collecting data regarding ethnicity, income and educational level 

and co-morbidities. However, at this point in time this information 

has proven to be difficult to obtain. 

Conclusion 

The Covid-19 pandemic has created new challenges for the 

orthopedic departments in Kuwait. Following the WHO guidelines 

has been effective. A lower number of orthopedic departments 

have been recorded during the partial 12-hour curfew but they were 

not significant. There is no reason to instigate new changes to the 

current Covid-19 orthopedic department structure.  
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