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ريياعمةباثمبةيمداصتلاتاباصلإلةيئابولاتافاشكتسلااربتعت:ثحبلافادهأ
ضرغلالثمتيو.داعبلأاةددعتمتايدحتلايفمكحتلليلبقتسملاطيطختللةيساسأ
يفامبتيوكلايفةيمداصتلاروسكلليئابولاراشتنلاافصويفةساردلانم
.هبةطبترملالماوعلاورطخلاراشتناكلذ

ةصاخلاماظعلاةحارجيفقاحتللااتانايبةدعاقةعجارمتمت:ثحبلاقرط
ريانينمارابتعايعجررثأبتيوكلايفيناثلاىوتسملانمتامدصلازكرمب

يرقفلادومعلايفةيمداصتلاروسكلافاشكتسامتو.2020رياربفىلإ2018
.ةيلفسلاوةيولعلافارطلأاو

ةيمداصتةباصإ788نمنوناعياًضيرم564ةساردلاتنمضت:جئاتنلا
روكذ%78مهنمناكو؛ةنس)18.87يعيبرلاقاطنلا(35.91رمعطسوتمب
،%21.7ةبسنباراشتنارثكلأايرقفلادومعلاروسكتناكو.نويتيوك%43و
.%10.2ةبسنبمدقلاغسرروسكو%11.3ةبسنبقاسلاةبصقروسكاهيلت
ثداوحاهيلت%37.9ةبسنبةباصلإلسيئرلاببسلايهقرطلاثداوحتناكو
متو.يلاوتلاىلع%16.8و%29.3ةبسنبتاعفترملانمطوقسلاوطوقسلا
ثداوحضرِعتُ.رمعلاوةيسنجلاوةباصلإاةيلآكلذيفامبرطخلالماوعديدحت
ذخفلاوضوحلاودضعلاوةوقرتلاوفتكلاويرقفلادومعلايفروسكلقرطلا
ةيدنزلاوةيربعكلاروسكللطوقسلاضرِعيُوميدتسملكشبةيظشلاوةبصقلاو
تاعفترملانمطوقسلاضرعيامك،ميدتسملكشبةفضرلايفروسكوةيذخفلاو
دومعلاروسكبةباصلإارطخلنويتيوكلاضرعتيو.مدقلاغسرومدقلاروسكل
رطخلنوضرعمنييتيوكلاريغنأنيحيف،ذخفلاوضوحلاودضعلاويرقفلا
ةفضرلاوذخفلاوةربعكلاودنزلاوعوكلاوفتكلاويفتكلالصفملاروسكبةباصلإا
وهةنس49-19نمرمعلادعيو.مدقلاغسرومدقلاوةيظشلاوقاسلاةبصقو
.روسكلانكامأةفاكرطخلةضرعرثكلأا
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Abstract

Objectives: Epidemiological explorations of traumatic

injuries are essential to provide benchmarks for future

planning to address multidimensional challenges. The

study aimed to describe the epidemiology of traumatic

musculoskeletal injuries in Kuwait, including their prev-

alence and associated risk factors.

Methods: The Orthopedic Admission Database of a level

II trauma center in Kuwait was retrospectively reviewed

from January 2018 to February 2020. Traumatic frac-

tures of the spine and upper and lower limbs were

explored.

Results: The study included 564 patients with 788 trau-

matic injuries who were 33.0 (23.0) years of age (median

and interquartile range): 78.0% were male, and 43% were

Kuwaitis. Spinal fractures were the most prevalent injury,

at 21.7%, followed by tibial fractures, at 11.3%, and

ankle fractures, at 10.2%. Road traffic accidents were the

leading mechanism of injury, at 37.9%, followed by

falling over and falling from height, at 29.3% and 16.8%,

respectively. Risk factors included injury mechanism,

nationality, and age (p < 0.05). Road traffic accidents

were at risk for sustaining spinal, scapular, clavicle, hu-

meral, pelvic, hip, tibial, and fibular fractures; those for

falling over were radial, ulnar, femoral, and patellar

fractures; and those for falling from height were foot and

ankle fractures. Kuwaitis were found to be at risk of
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spinal, humeral, pelvic and femoral fractures, whereas

non-Kuwaitis were found to be at risk of scapular,

shoulder, elbow, ulnar, radial, hip, patellar, tibial, fibular,

foot, and ankle fractures. The age range of 19e49 years

was associated with the highest risk for all fracture sites.

Conclusion: Epidemiological characteristics of traumatic

injuries in Kuwait have been determined to guide pre-

ventive strategies and healthcare planning.

Keywords: Fractures; Lower limb; Prevalence; Spine; Upper

limb

� 2022 The Authors.

Production and hosting by Elsevier Ltd on behalf of Taibah

University. This is an open access article under the CC BY-

NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).
Introduction

Traumatic orthopedic injuries are considered a major
health epidemic, posing challenges of high morbidity, mor-
tality, and socioeconomic burden.1,2 Traumatic orthopedic

injuries account for 10% of deaths worldwide and are the
leading cause of death among people younger than 65
years of age.3e6 The associated cost places a tremendous

economic burden on the healthcare sector. The average
cost of an injury is EUR 31,900,7 mainly composed of
medical and related costs of diagnostic services including
surgical consultation and x-rays, conservative and

operative treatment, the length of hospital stay, and related
costs of productivity loss due to death or disability.4e8

More importantly, the management of traumatic

orthopedic injuries is challenging and complex, and
requires high resource utilization.4,9e11

The epidemiology of traumatic fractures varies consider-

ably among populations. The calculated fracture incidence is
4.6 fractures per 100 people per year.12 Generally, traumatic
fractures are more prevalent among women than men, at

66%.13 In England, the annual prevalence of fractures is
3.6%.12 Road traffic accidents (RTAs) as a mechanism of
injury are more prevalent in developed countries, whereas
falling incidents are more prevalent in developing

countries.14 A meta-analysis has estimated the incidence
rate of traumatic spinal injuries in the Eastern Mediterra-
nean region to be 5.2 per 100,000 people.14 In Kuwait, the

identified prevalence rate of spinal fractures is 28.72%,
whereas in Iran, cervical fractures are more prevalent in
people approximately 37 years of age and in men, with a

prevalence rate of 75.2%.14,15 Peripheral fractures such as
ankle and distal forearm fractures are common; however,
most epidemiological studies have focused on hip fractures.
For example, in Finland, the prevalence of hip fractures

has been reported to be 1.1% for women and 0.7% for
men over 70 years of age.16 However, in Kuwait, the
prevalence of pelvic fractures is 3.66% and 1.71% for

acetabular fractures.17 In older people, the proximal and
most distal ends of the limb have the highest fracture
incidence.18 In upper extremity fractures, the proximal
humerus and distal forearm are the most common sites,
and in lower extremity fractures, those of the hip and ankle

are predominant.18

Mitigating the multidimensional challenges of traumatic
injuries requires optimized strategic planning in terms of

management and prevention. Specialized trauma centers
with advanced systems can improve the outcomes of trau-
matic injuries.4,19 However, the success of specialized trauma

centers relies on epidemiological data, including prevalence
rates and associated risk factors, to set benchmarks for
strategic planning. The epidemiology of traumatic
orthopedic injuries varies according to social, cultural,

economic, legal, and institutional aspects.20 The decision-
making process requires basic epidemiological data, but
various regions throughout the world lack such information.

Kuwait is a country in the Middle East with a rapidly
growing population. RTAs and falling from height are the
most prevalent causes of death in Kuwait, at 64.6% and

13.1%, respectively.21 The high percentage of accidents is
considered a major factor in the increasing rates of
traumatic injury in Kuwait. Healthcare strategic planning
requires statistical data regarding fractures of various

critical anatomical structures, including spinal, and upper
and lower limb fractures. However, the literature is limited
in epidemiological studies of traumatic orthopedic injuries

in the Middle East, including Kuwait. Therefore, this study
aimed to determine epidemiological data for traumatic
musculoskeletal injuries, including the prevalence rate and

associated risk factors for spinal, and upper and lower limb
fractures. The study’s findings could be used to set
benchmarks to guide management and preventive

strategies, and aid in healthcare planning and delivery.

Materials and Methods

Study design and ethical approval

The study used a cohort retrospective research design with
universal sampling; therefore, all patients in the specified
period were included.22 The Ethics Board of the Kuwait

Ministry of Health approved the study (ref [2019/1198]), in
accordance with the Declaration of Helsinki. No contact
with patients was required; therefore, informed consent

was not applicable. However, patients’ privacy regarding
personal information was maintained.

Setting

The Orthopedic Admission Database of Al-Adan Hos-
pital was reviewed from January 2018 to February 2020. Al-

Adan Hospital is a level II trauma center covering one of six
health regions in Kuwait, the Al-Ahmadi Governance
Health Region. It serves 1.2 million people among Kuwait’s
total population of 4.2 million. The results of this explora-

tion can be generalized to the overall Kuwait population
because Al-Adan hospital is the only hospital serving the
population of the Al-Ahmadi Governance Health Region,

which can be considered representative of Kuwait because of
the small geographical area of Kuwait (17,820 square kilo-
meters) and the concentration of the population in coastal

regions, supporting the similarities in baseline population

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Table 1: Prevalence of orthopedic fracture injuries and asso-

ciated mechanisms of injury.

Prevalence of fracture per anatomical site (n ¼ 788)

Trauma

anatomical site

Percentage Frequency

Spine 21.7% 171/788

Tibia 11.3% 89/788

Ankle 10.2% 80/788

Radius 9.4% 74/788

Femur 8.8% 69/788

Pelvic 6.9% 54/788

Fibula 6.6% 52/788

Humerus 6.6% 52/788

Foot 4.7% 37/788

Ulna 3.8% 30/788

Clavicle 2.7% 21/788

Elbow 1.9% 15/788

Patella 1.9% 15/788

Hip 1.5% 12/788

Scapula 1.4% 11/788

Shoulder 0.8% 6/788

Percentage and frequency of the mechanism of injury (n ¼ 767)

Mechanism of injury Percentage Frequency

Road traffic accident 37.9% 291/788

Falling over 29.3% 225/788

Falling from height 16.8% 129/788

Electric saw injury 0.1% 1/788

Explosion 0.1% 1/788

Motorcycle accident 5.5% 42/788

Fall of a heavy object 2.6% 20/788

Hit by a car 5.1% 39/788

Twisted injury 1.8% 14/788

By a vehicle 0.1% 1/788

Assault 0.5% 4/788
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characteristics between the patients in Al-Adan Hospital and
the overall population. The Orthopedic Admission Database

of Al-Adan Hospital is a chart populated daily by an or-
thopedic registrar for admissions to the orthopedics depart-
ment. In cases of missing data in the Orthopedic Admission

Database of Al-Adan Hospital, the patients’ medical records
were reviewed to obtain information regarding age, sex,
nationality, and mechanism of injury. The radiology system

was examined to compensate for missing data regarding the
anatomical fracture site.

A sample from the years 2018, 2019, and 2020 was
included through the convenience sampling method. The

sample included the year of 2020 before COVID-19 was
declared a pandemic in Kuwait, prior to the Kuwait Ministry
of Health’s application of restrictions. Including a sample

from the period of the COVID-19 pandemic might have
prevented the generalizability of the study, because curfew
and quarantine policies were applied nationally, thus

potentially altering the epidemiology of fractures, including
both prevalence and associated risk.23

Data collection

The data were collected with a specially designed
Microsoft Excel sheet. The accuracy of data entry was
verified three times by two researchers. The demographic

characteristics of the included patients were recorded,
including age, sex, and nationality (Kuwaiti or non-
Kuwaiti). In terms of the primary outcome measure of or-

thopedic fracture injuries, we recorded the anatomical site
of each fracture, including fractures of the upper and lower
limbs, and the spine. Additionally, we retrieved information

regarding the mechanism of injury. For upper limb frac-
tures, clavicle, humeral, shoulder, scapular, radial, ulnar,
and elbow fractures were documented. For lower limb

fractures, pelvic, femoral, patellar, tibial, fibular, ankle, and
foot fractures were recorded. Spinal fractures referred to
cervical, thoracic, lumbar, sacral, and coccyx fractures.
Fractures of the skull, chest, and ribs were not explored in

the current study. The mechanism of injury was divided into
RTAs, falling over, falling from height, electric saw injuries,
explosions, motorcycle accidents, fall of a heavy object,

being hit by a vehicle, twisting injury, by a vehicle, and
assault.

Statistical analysis

Statistical Package for Social Sciences (SPSS) was used
for the statistical analysis (IBM SPSS Statistics for Win-

dows, Version 23.0. Armonk, NY: IBM). The Shapiroe
Wilk test was used to assess the normal distribution of
continuous data. For descriptive statistics, median and
interquartile range were used for age as the only continuous

variable in the study, and frequencies and percentages were
used for categorical variables.24,25 Fisher’s exact test, chi-
square tests and phi tests were used for categorical

variables as appropriate to explore the risk factors. Manne
Whitney U tests provided a comparison for the continuous
variable of age. A p-value of <0.05 was defined as statisti-

cally significant.24,25
Results

Demographics

A total of 4270 admissions to the Orthopedics Depart-
ment of Al-Adan Hospital were identified, comprising 2046
patients in 2018, 1988 patients in 2019, and 236 patients in
January and February of 2020. The study included 564 pa-

tients with 788 orthopedic fractures, representing 13.2% of
the total admissions. Specifically, we included 314 orthopedic
fracture injuries from 2018, 357 orthopedic fracture injuries

from 2019, and 118 orthopedic fracture injuries from
January and February of 2020. In terms of demographic
characteristics, the patients’ median age (interquartile range)

was 33.0 (23.0) years; the minimum age was 1 year, and the
maximum age was 101.0 years. ShapiroeWilk tests suggested
that the age variable significantly deviated from normality

(p ¼ 0.001); therefore, the median and interquartile range
were used for age descriptive statistics. The sex distribution
was 78.0%males and 22.0% females. The male patients were
33.0 (16.6) years of age, and the female patients were 45.6

(22.6) years of age. The male patients were significantly
younger than the female patients (p ¼ 0.001). A total of 57%
of the patients were non-Kuwaitis.



Figure 1: Prevalence of fractures per anatomical site.
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Prevalence of anatomical fracture sites and injury
mechanisms

The most prevalent fracture site was the spine, at 21.7%,

followed by tibial fractures, at 11.3% and ankle joint frac-
tures, at 10.2% (Table 1 and Figure 1). A high prevalence of
radial and femoral fractures was observed, at 9.4% and
8.8% respectively. Table 1 and Figure 1 show the

prevalence of traumas per fracture site. In terms of the
mechanism of injury, 767 orthopedic fractures injuries
involved RTAs, falling over and falling from height, at

37.9%, 29.3% and 16.8%, respectively (Table 1 and
Figure 2).
Figure 2: Frequency of mechanisms of injury. Keys: RT
Risk factor correlations

Fisher’s exact test suggested a relationship between the
mechanismof injury and the fracture site (Table 2).RTAswere

themost commonmechanismof injury for spinal, pelvic, tibial,
humeral, fibular, clavicle, hip, and scapular fractures. Falling
over was the most frequent mechanism of injury for radial,
femoral, patellar, and ulnar fractures. Falling from height was

the most frequent mechanism of injury for foot and ankle
fractures (Table 2). A statistically significant relationship
between the mechanism of injury and the fracture site was

identified with chi-square tests (p ¼ 0.001). Phi tests indicated
that the magnitude of the relationship was 0.621.
A, road traffic accident; FFH, falling from height.



Table 2: Relationship among fracture site and mechanism of injury, explored with Fisher’s exact test.

RTA Falling FFH Electric

saw injury

Explosion Motorcycle

injury

Fall of a

heavy object

Hit by

a car

Twisting

injury

Run over Assault Total

Clavicle 13a 1 2 0 0 4 0 1 0 0 0 21

Humerus 22a 20 5 0 0 1 0 3 0 0 0 51

Scapula 7a 0 1 0 0 1 0 2 0 0 0 11

Radius 19 39a 9 0 0 1 1 1 1 0 1 72

Spine 90a 27 31 0 0 6 1 6 0 0 2 163

Pelvis 28a 6 11 0 0 4 2 3 0 0 0 54

Femur 24 27a 8 0 0 2 2 4 0 0 0 67

Tibia 28a 26 12 1 1 7 1 7 3 0 1 87

Foot 7 4 9a 0 0 4 7 3 1 1 0 36

Patella 1 10a 1 0 0 2 0 0 0 0 0 14

Shoulder 1 3a 1 0 0 0 0 1 0 0 0 6

Ulna 10 14a 2 0 0 2 1 0 1 0 0 30

Elbow 3 5a 4 0 0 2 0 0 0 0 0 14

Hip 8a 3 0 0 0 0 0 0 0 0 0 11

Fibula 19a 16 8 0 0 3 2 4 0 0 0 52

Ankle 11 24 25a 0 0 3 3 4 8 0 0 78

Total 291 225 129 1 1 42 20 39 14 1 4 767

Keys: RTA, road traffic accident; FFH, falling from height.
a Indicates the most frequent mechanism of injury for each fracture site.

Table 3: Relationship between fracture site and patient na-

tionality (Kuwaiti and non-Kuwaiti), explored with Fisher’s

exact test.

Kuwaiti Non-Kuwaiti Total

Clavicle 5 5 10

Humerus 22a 18 40

Scapula 0 2a 2

Radius 13 42a 55

Spine 79a 56 135

Pelvis 14a 13 27

Femur 35a 25 60

Tibia 28 48a 76

Foot 8 14a 22

Patella 4 10a 14

Shoulder 1 3a 4

Ulna 3 4a 7

Elbow 1 8a 9

Hip 2 9a 11

Fibula 1 6a 7

Ankle 16 45a 61

Total 232 308 540

Keys: A statistically significant relationship is shown between

patient nationality and fracture site by the chi square test;

p ¼ 0.001.
a Indicates the most prevalent nationality per fracture site.

Table 4: Relationship among fracture site and patient age

group explored with Fisher’s exact test.

Patient age group

�18 years 19e49 years >50 years Total

Clavicle 3 14a 2 19

Humerus 11 22a 13 46

Scapula 1 6a 1 8

Radius 7 52a 12 71

Spine 17 99a 37 153

Pelvis 3 36a 9 48

Femur 14 33a 20 67

Tibia 21 51a 14 86

Foot 4 28a 4 36

Patella 2 11a 2 15

Shoulder 0 5a 0 5

Ulna 6 20a 2 28

Elbow 2 6a 4 12

Hip 1 6a 3 10

Fibula 6 36a 8 50

Ankle 6 55a 15 76

Total 104 480a 146 730

A statistically significant relationship is shown between patient

age group and fracture site by the chi square test; p ¼ 0.033.
a Indicates the most prevalent age group per fracture site.
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Fisher’s exact test indicated a relationship between pa-
tients’ nationality (Kuwaiti or non-Kuwaiti) and fracture site

(Table 3). Kuwaiti patients sustained a higher number of
fractures of the humerus, spine, pelvis, and femur, whereas
non-Kuwaiti patients sustained a higher number of frac-
tures of the scapula, radius, tibia, foot, patella, shoulder,

ulna, elbow, hip, fibula, and ankle joint (Table 3). The
prevalence of clavicle fractures was equal between the
Kuwaiti and non-Kuwaiti patients. A statistically signifi-

cant relationship was observed between patient nationality
and fracture site by the chi square test (p ¼ 0.001). The phi
test indicated a correlation of 0.309. No statistical relation-
ship was identified between fracture site and sex (p ¼ 0.493;
phi test ¼ 0.161).

The patients were categorized into three age groups: (1)
�18 years, (2) between 19 and 50 years, and (3) >50 years. A
statistically significant relationship was found between age

group and fracture site with the chi square test (p¼ 0.033). A
correlation of 0.250 was suggested by the phi test. Table 4
shows that patients 19e49 years of age were at the highest
risk for all fracture sites, as compared with the age groups

of �18 years and >50 years.
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Discussion

The present study presents a comprehensive exploration

of the epidemiology of orthopedic fracture injuries in
Kuwait, considering spinal, and upper and lower limb frac-
tures, in a sample from an extended period from January

2018 to February 2020. The findings of the present study
should be essential for future healthcare management and
preventive strategic planning. Orthopedic fracture injuries

were most prevalent among males and among young adults
in their 30s, and were more common among non-Kuwaitis.
Spinal, tibial, and ankle fractures were the most prevalent
fractures in Kuwait, accounting for 43.2% of the total. We

observed a 21.7% prevalence for spinal fractures, 11.3%
prevalence for tibial fractures, and 10.2% prevalence for
ankle fractures. We also observed a high prevalence of radial

and femoral fractures, at 9.4% and 8.8%. RTAs were the
leading cause of fractures, at 37.9%, followed by falling over
and falling from height, at 29.3% and 16.8%, respectively.

Orthopedic fracture injuries are associated with a specific
mechanism of injury, which may be related to the effects of
the trauma on the skeletal system. Spinal, clavicle, and pelvic

fractures were mainly reported as a result of RTAs. RTAs
can lead to various events, including front, side, and run-off-
road impacts, which place an axial load on the spine and
cause extensive acceleration of the upper body.26 Such

impacts explain the high prevalence of spinal fractures
from RTAs.26 Additional factors further complicate RTAs,
including the stiffness of the vehicle structure, seat and

seatbelt design, seatbelt usage, airbag activation, and
victim factors such as age, height, and weight.27 Similarly,
clavicle fractures are associated with RTAs, and are related

to three-point restraint seatbelts and directional impacts on
the clavicle.28 By contrast, pelvic fractures with RTAs are
associated with victims unrestrained by seatbelts.28

Falling over leads to high numbers of radial, patellar, and

ankle fractures. This association may be related to the effects
of the falling direction on the skeletal system and the
mechanism of falling. The etiology of falls is multifactorial,

and falls are relatively more common among older patients,
and patients with cognitive impairment, postural imbalance,
arthritis, and various comorbidity factors.29,30 Standing-level

falls have been reported to be the leading mechanism of
injury for radial fractures, thus supporting the findings of the
current study.31e33 The association between radial fractures

and falls may also be related to other comorbidities, such
as osteoporosis and aging. Osteoporosis is a risk factor for
radial fractures but accounts for only a small percentage of
cases.34 Although younger adults slip as frequently as older

adults, the recovery process (preventing falling when one is
about to fall) is slower and less effective in older people,
because of the reduced limb strength and sensation

associated with aging.35 Additionally, the upper extremities
act as a shock absorber during standing-level falls, thereby
potentially explaining the high prevalence of radial fractures

resulting from falls.36 Falling causes direct blows to the
knees, thus possibly explaining the association between
falling and patellar fractures. The risk of sustaining
patellar fractures increases with the intensity of the activity

preceding the fall, and differs if the fall follows walking,
running, or participating in recreational activities.36 Ankle
fractures were also found to be associated with standing-
level falls, a finding possibly related to turning during the

fall event and additional risks due to patient weight.
Orthopedic fracture injuries were more prevalent among

non-Kuwaitis than Kuwaitis. Additionally, the site of frac-

ture differed between Kuwaitis and non-Kuwaitis. Kuwaitis
sustained more fractures of the humerus, spine, pelvis, and
femur. By contrast, non-Kuwaitis sustained more fractures

of the scapula, radius, tibia, foot, patella, shoulder, ulna,
elbow, hip, fibula, and ankle joint. This finding may be
related to the nature of work among non-Kuwaitis. Many
non-Kuwaitis typically work as laborers, and such work

carries unique risks regarding trauma and mechanism of
injury. This epidemiologic observation should be targeted for
future preventive plans by developing robust safety measures

and regulations.
To our knowledge, no previous study has comprehen-

sively evaluated traumatic injuries for the entire skeletal

system in the same cohort, without limiting the exploration
to specific age or comorbidity factors. Therefore, not all the
findings identified in the current study can be compared with
the literature, owing to differences in the inclusion criteria.

However, among the comparative studies identified, the re-
ported prevalence values are largely consistent with our
current findings. For traumatic injuries of the upper limbs,

the general prevalence in this study was 26.6%, a value
similar to the value of 32.4% reported in KSA for upper limb
traumatic fractures.37 The determined values are also

comparable to the international prevalence rates. For
example, the identified rate of 6.6% for humeral fractures
is consistent with the 5.7% rate reported in France.38 In

the United States, the previously reported prevalence of
scapular fractures is 1%, in agreement with the 1.4%
found in our study.39,40 In Italy, the reported prevalence of
clavicle fractures is 2.6%, in agreement with our finding of

2.7%.41 For lower limb fractures, the inclusive prevalence
was 51.2%, a value similar to the 48.59% identified in
KSA.37 Similarly, the prevalence of pelvic fractures of

6.9% is consistent with the values of 3e10% reported in
international studies.42 Furthermore, the prevalence of
pelvic fractures of 6.9% is consistent with the recently

identified rate in Kuwait of 5.37%.17 The 1.9% prevalence
of patellar fractures is comparable to the previously
estimated value of 1% in Germany.43 Azizeih (2015) has

reported a prevalence of 13.3% for hip fractures in
Kuwait, which is higher than the 1.5% identified herein.
However, the current study reflects data from a specific
level II trauma center, whereas Azizeih (2015) presented a

general value based on National Center of Health data,
thus potentially explaining the difference between studies.44

For spinal fractures, the determined prevalence was 21.7%,

which is similar to values previously reported in Kuwait,
KSA, and the United States (28.72%, 18.91%, and 18%,
respectively).15,37,45

Three significant risk factors for traumatic fracturesdthe
mechanism of injury, and patient age and nationalitydwere
identified to potentially direct preventive strategies toward
effective solutions. RTAs were found to be a substantial risk

factor for major traumatic fractures including spinal and
pelvic fractures. RTAs are a public health concern, and
population and economic growth increases the need for



The epidemiology of traumatic injuries 691
implementing traffic management strategies. RTAs result
from human, vehicle, and external factors.46 In terms of

human factors, the United States has used effective
strategies to control RTAs, including monthly sobriety
checkpoints with alcohol sensors, automated enforcement

with speed and red-light cameras, enforcement of safety
belt laws, and lowering of speed limits.47 Many of these laws
exist in Kuwait; however, these strategies are underutilized.

Although the influence of human factors predominates
worldwide, controlling non-human factors could reduce the
risks of RTAs.46 Kuwait’s dependency on road-based
transportation systems with poor road infrastructure has

resulted in high-density road use.46 Ultimately, developing a
non-road-based public transportation system, and
improving road infrastructures, road ratios, and traffic

management measures in Kuwait could minimize RTAs.
Notably, railway transport modes are not available in
Kuwait, and only buses are used as public transportation.

Additionally, the causes of RTAs could be identified in each
context with predictive models; such modeling is recom-
mended in future research to determine the relationship be-
tween RTAs and road characteristics, and consequently

promote road safety. For example, in Ethiopia, residential
zones with high exposre to traffic and non-signaled in-
tersections at nighttime are strongly associated with RTAs.48

The current study also indicated that non-Kuwaitis are at
higher risk of traumatic injuries. Non-Kuwaitis in Kuwait
mainly work as laborers in the construction and industrial

workforce. Statistics have indicated that most workplace
accidents in Kuwait have occurred in the construction in-
dustry sectors,49 and that no injured workers were Kuwaitis;

the nationalities were 58.4% Egyptians, 10.4% Indians,
7.1% Syrians, 5.2% Pakistanis, 2.6% Iranians, and 3.2%
Bangladeshis.49 The risk of injuries among non-Kuwaitis in
Kuwait is a serious national issue. The health and safety of

contingent workers in Kuwait has led to a call for employ-
ment reform in Kuwait. This area is a major focus among
human rights groups and the International Labor Organi-

zation.50 In 2003, the organization Human Rights Watch
recommended that Kuwait ratify the International
Convention on the Protection of the Rights of all migrant

workers.50 Robertson and Lamm (2008) have discussed
that project management consultants should be
accountable for workplace safety for contractors. However,

the risk in Kuwait arises because the chain of command
breaks down: contractors sub-contract labor, and the sub-
contractors in turn re-subcontract the labor, thus exposing
workers to greater danger and health hazards.50 The accident

causation factors among laborers in Kuwait are mainly
associated with the increase in the number of self-employed
contractors and sub-contractors, the lack of accurate and

relevant data of accidents, the lack of occupational health
and safety, and the focus on gaining high profits with unre-
alistic timelines and tight project deadlines.50 These issues

should be resolved by stakeholders in Kuwait to minimize
traumatic injuries among non-Kuwaitis. Additionally,
workplace safety could be enhanced by the application of
measures to prevent work-related accidents and ensure safe

working environments. Strict regulations should be applied,
and the working environment should be equipped to handle
unforeseen circumstances. Using proper uniforms, such as

hard hats, appropriate outfits, helmets, and goggles is
imperative. The group 18e49 years of age was found to be at
the highest risk of traumatic injuries, because they are the

most active in terms of working demand and road utilization.
Therefore, controlling RTAs and ensuring safe working en-
vironments would reduce the risk for this age group. Addi-

tionally, awareness programs should target this age group to
control their high risk of developing traumatic injuries.

Conclusion

The epidemiological findings established by the current

exploration can be considered essential benchmarks to direct
future healthcare preventive and management strategies for
orthopedic fracture injuries. Spinal, tibial, ankle, and radial
fractures were the most prevalent among all fractures.

Accordingly, we recommend that these fractures be prioritized
for future management and preventive plans. Future rigor-
ously controlled epidemiological studies will be crucial. For

example, the improvement of post-accident medical care
could be directed toward the traumatic injuries with high
prevalence, including spinal, tibial, and ankle fractures. RTAs

should be considered in future planning, because it is the
leading mechanism of injury. A trauma registry should be
established in the Kuwait healthcare system, using standard
disease classification codes to assist researchers and policy-

makers in epidemiological studies and improve healthcare. To
support the establishment of preventive policies, more details
must be considered for the development of a trauma registry,

including the mechanism of injury; RTA events of the front,
side, and run-off-road impact; seat belt type; and air bags.
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