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Abstract

Background: Accidental falls are a major cause of morbidity placing pressure on hospital capacity and utilizing
costly services. Evaluating the burden of falls is key for planning, implementation, and evaluation of prevention
strategies. To date, no studies have been published on accidental falls at the population level in Kuwait. We studied
the burden of accidental falls on public hospital inpatient capacity in Kuwait and identified the subgroups with the
highest utilization of inpatient service days.

Methods: From the national database of inpatient hospitalizations, we selected hospitalizations of patients
admitted to Kuwait’s public hospitals for unintentional injury caused by an accidental fall from 1 January through
31 December 2016. We studied the number of inpatient service days (bed days), length of stay (LOS), and number
of hospitalizations by age group, gender, and nationality. Mann–Whitney, Kruskal-Wallis, and Chi square tests were
used for comparison. Logistic regression was used to quantify the risk of prolonged LOS and fractures among fall-
related hospitalizations.

Results: Accidental falls were responsible for 2.9% of inpatient hospitalizations, 3.7% of inpatient service days (61,
140 days) with an ALOS of 9.1 days in Kuwait’s public hospitals in 2016. Accidental falls were responsible for 4.6% of
older adult service days, and an even higher 5.6% of older women service days. In the age group 13–64, fall-related
service days for non-Kuwaitis (5.7%) were more than triple those for Kuwaitis (1.8%) with a substantial percentage
among male non-Kuwaitis (8.1%). The risk factors for exceeding the national ALOS for fall-related hospitalizations
were female gender (OR 1.36), age 65 and older (OR 9.72), age 13–64 (OR 5.20), being non-Kuwaiti (OR 1.39),
sustaining a femur fracture (OR 11.67), and undergoing surgery (OR 2.63). Fall-related hospitalizations associated
with a higher risk of fractures were females (OR 1.22), patients 65 years and older (OR 5.09), patients aged 13–64
(OR 3.65), and non-Kuwaitis (OR 1.28).

Conclusions: Accidental falls impose a considerable burden on inpatient service utilization in Kuwait. This varies by
age, gender, and nationality. To reduce this burden, prevention programs should target working-age non-Kuwaiti
males and older females.
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Background
Falls are a major cause of injury-related morbidity and
mortality. Every year, around 172 million injuries glo-
bally are caused by falls, 37 million of which warrant
medical care [1, 2]. A non-fatal fall can be a life-
changing experience for an individual and their family
causing disability, depression, considerable out-of-pocket
health expenditure, and loss of income potentially lead-
ing to household impoverishment. The burden of falls
extends to the health system as the resulting injuries
place pressure on hospital capacity and utilize costly sur-
gical and rehabilitative services. At a societal level, falls
are associated with loss of productivity due to absentee-
ism, disability, and time needed to care for the injured
person as well as the expenses of social care services [3–
6].
The burden imposed by a fall does not only depend on

the severity of the fall, but also on the frailty of the indi-
vidual who falls. A young healthy construction worker
who suffers a fall from height at work incurs a substan-
tial cost, but so does an older woman who suffers a sim-
ple fall on the same level at home. The risk of a fall and
subsequent injury is influenced by multiple factors; age,
gender, comorbidities, medications, and occupation may
all play a role [1, 7].
Evidence from clinical trials has shown that falls can

be preventable in vulnerable populations such as older
adults [8]. Evaluating the burden of falls is key for plan-
ning and implementation of fall prevention strategies.
Data is needed to quantify the magnitude of the problem
to make a case for investment in fall prevention strat-
egies to policy makers; to prioritize those at risk to help
allocate limited resources; and finally, to evaluate the ef-
fectiveness of the implemented interventions. From a
health system perspective, monetary cost could be the
most straightforward means for evaluating the burden of
falls. However, this requires detailed cost data which is
not always available. Morbidity measures, on the other
hand, are more accessible as data on number of in-
patient admissions, service days, and length of stay are
routinely collected. These measures provide an alterna-
tive way for evaluating the utilization of services and
burden on the system since they impact the operating
cost of healthcare facilities [9].
As the world struggles with the COVID-19 pandemic,

inpatient health services have been thinly stretched in
most countries with insufficient bed capacity to accom-
modate the increasing number of cases. We therefore
need to be more efficient in utilizing the capacity of in-
patient service days. By reducing the proportion attrib-
uted to preventable conditions, we can make more
service days available.
Kuwait is a high-income Middle-East country with a

GDP per capita of around US$24,700 in 2016 [10]. In

the same year, it had a population of 4.3 million of
whom 30.5% were Kuwaiti [11]. The Ministry of Health
is the primary funder and provider of healthcare in the
country through its public hospitals [12]. Healthcare ex-
penditure has soared over the past decades prompting
governments to invest in evidence-based cost-effective
programs to reduce the burden of potentially prevent-
able hospitalizations. The total cost of healthcare ser-
vices in Kuwait has increased dramatically from around
970 million Kuwaiti Dinars (around US$3.2 billion) in
the fiscal year 2011/2012 (861US$ per person) to 1.7 bil-
lion KD (US$5.8 billion) in 2015/2016 (1277US$ per
person) [13].
To date, no population-level studies have been pub-

lished on accidental falls as a cause of injury in Kuwait.
This research aimed to study the burden of accidental
falls on inpatient capacity of Kuwait’s public hospitals
through quantifying the fall-related hospitalizations, in-
patient service days (bed days), and the length of stay at-
tributed to accidental falls. Fall outcomes that are
expected to impact hospital utilization namely fractures,
need for surgery, and inpatient mortality were examined.
We also aimed to identify the population subgroups with
the highest utilization of inpatient service days.

Methods
This is a nationally-representative retrospective database
study using data available in the national database of in-
patient hospitalizations maintained by the National Cen-
ter for Health Information, Ministry of Health, Kuwait.
The database contains a record for each inpatient
hospitalization from all public hospitals in Kuwait. In
2016, 233,943 inpatients were discharged from Kuwait’s
17 public hospitals [11]. In this study, the term
hospitalization was used to refer to hospital discharges
from public hospitals in Kuwait.
Every record in the national database includes: patient

demographic data; diagnosis codes for the principal diag-
nosis and one additional diagnosis; an ICD-10 code for
the external cause of injury in cases of injury; surgical
procedure codes for a maximum of two surgical proce-
dures per patient; and discharge status. Unmodified
WHO ICD-10 codes are used for coding diagnoses and
external causes of injury while the International Classifi-
cation of Procedures in Medicine (ICPM) codes are used
for procedures.
Figure 1 summarizes the record selection process. Re-

cords of hospitalizations in all public hospitals from 1
January through 31 December 2016 with a principal
diagnosis of injury were obtained from the national data-
base. The principal diagnosis in the Kuwait national
database refers to the condition determined after study
to be the reason for admission. These were identified by
ICD-10 codes from chapter XIX (Injury, poisoning and
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certain other consequences of external causes: S00-T98).
Acute injury cases were then selected based on cause of
injury codes. Hospitalizations were excluded if the cause
of injury code indicated: sequelae of external causes of
morbidity and mortality (Y85-Y89), or complications of
medical and surgical care (Y40-Y84). To identify acute
injury cases with a documented cause of injury, hospital-
izations were excluded if the cause of injury code was
X59 (exposure to unspecified factor), Y34 (unspecified
event, undetermined intent), or if the external cause
code was not documented. To identify hospitalizations
due to accidental falls, we selected all hospitalizations
with the ICD-10 cause of injury codes W00-W19. These
are hospitalizations of patients admitted to the hospital
with the principal diagnosis of unintentional injury
caused by an accidental fall; referred to throughout this
paper as fall-related hospitalizations. A record with an
ICPM code from 5010 through 5999 was considered to
have undergone a surgical procedure.
Statistical analysis was performed using Statistical

Package for the Social Sciences (IBM-SPSS version 27,
Chicago, Il, USA) and MedCalc for Windows, version
19.4 (MedCalc Software, Ostend, Belgium). Length of
stay was tested for normality using Kolmogorov–Smir-
nov test, was found to be skewed to the right, and was
described using median (Mdn) and interquartile range
(IQR). Mann–Whitney U test was used for comparing
two groups and Kruskal-Wallis test for multiple groups
with corrected post hoc pairwise comparisons. The
mean and standard deviation (mean ± SD) were also re-
ported for comparison with other studies and for ease of
reporting to policy makers. Categorical data was de-
scribed using frequencies and percentages and was ana-
lyzed using Chi-square test. Two logistic regression
models were built to quantify the risk of prolonged LOS
and the risk of fractures among fall-related hospitaliza-
tions while controlling for other risk factors. Based on

the variables routinely collected in the national database,
the risk factors available for quantifying the risk of pro-
longed LOS were gender, age, nationality, undergoing
surgery, and sustaining a fracture. For the model study-
ing the risk of sustaining a fracture, the risk factors were
gender, age, and nationality. Prolonged LOS was defined
in our study as that exceeding the national average
length of stay (ALOS) for all public hospitals in Kuwait
in 2016 (excluding psychiatry and rehabilitation hospi-
tals) which was 6 days [11]. Relative risk (with 95% confi-
dence interval) was calculated to quantify the risk of
negative outcomes attributed to accidental falls relative
to other causes. A p value <.05 was considered statisti-
cally significant.

Results
A total of 233,943 inpatients were discharged from
Kuwait’s public hospitals in 2016. Acute injury was the
principal diagnosis in 17,106 hospitalizations (7.3%) of
whom 16,180 (94.6%) had a specified external cause of
injury. Accidental falls (n = 6737) were the most com-
mon cause of injury representing 41.6% of hospitaliza-
tions with a specified cause of injury; and 2.9% of the
total 233,943 hospitalizations (Fig. 1).
Of fall-related hospitalizations, 68.2% were male,

64.6% were aged 13–64, and 62.8% were non-Kuwaiti.
The median LOS for all fall hospitalizations was 4 (IQR
2–9) days with an average of 9.1 ± 47.7 days. Length of
stay was significantly different between the three age
groups, p < .001. Post-hoc pairwise comparison shows
that older adults (65 years and older) had longer length
of stay (Mdn 10 days; IQR 3,22) than those aged 13–64
(Mdn 5 days; IQR 2,9), who in turn stayed longer than
those aged below 13 years (Mdn 2 days; IQR 1,3). Non-
Kuwaitis also had a longer length of stay (Mdn 4 days;
IQR 2,9) than Kuwaitis (Mdn 3 days; IQR 1,7), which
was statistically significant, p < .001 (Table 1).

Fig. 1 Flowchart for record selection of accidental fall-related hospitalizations from the national database of public hospital discharges
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Table 2 presents the percentages of fall-related in-
patient service days in Kuwait’s public hospitals in 2016.
For each population subgroup, the percentage is calcu-
lated out of the total number of service days due to all
causes of admission for this subgroup. Accidental falls
were responsible for 3.7% of all inpatient service days.
For hospitalized male patients, falls accounted for 4.5%
of service days compared to only 2.8% for females. How-
ever, stratifying the results by age, reveals that among
adults 65 years and older, females had a higher percent-
age of fall-related service days (5.6%) compared to males
(3.6%). Overall, older adults had the highest fall-related
service days (4.6%), followed by the age group 13–64
(4.0%), and children below 13 (1.9%). In the age group
13–64, which includes those of working age, further
stratification by nationality shows that the service days
attributed to falls among non-Kuwaitis (5.7%) were more
than triple those among Kuwaitis (1.8%) with falls ac-
counting for a substantial percentage of service days
among male non-Kuwaitis (8.1%).
In 2016, there were 146 in-hospital deaths among

injury-related hospitalizations, 46 (31.5%) of them were
fall-related. Relative to other causes of injury, falls were
associated with a significantly higher risk of fractures
(RR 2.20, 95% CI 2.13, 2.29), undergoing a surgical pro-
cedure (RR 1.43, 95% CI 1.37, 1.49), and prolonged LOS
(RR 1.27, 95% CI 1.21, 1.34). On the other hand, falls
had a significantly lower risk of inpatient death relative
to other external causes which include road traffic acci-
dents (RR 0.64, 95% CI 0.46, 0.91), (Table 3).
The significant independent risk factors for prolonged

LOS among fall-related hospitalizations are presented in
Table 4. The most important risk factors were sustaining
a femur fracture (OR 11.67, 95% CI 9.18,14.84), and

being 65 years and older (OR 9.72, 95% CI 7.58, 12.45
relative to children). The multiple logistic regression
model also showed that female gender (OR 1.36, 95% CI
1.19, 1.55), age group (13–64) (OR 5.20, 95% CI 4.27,
6.34), sustaining a fracture other than femur fracture
(OR 1.89, 95% CI 1.63, 2.19), undergoing surgery (OR
2.63, 95% CI 2.33, 2.97), and being non-Kuwaiti (OR
1.39, 95% CI 1.21, 1.59) were independently associated
with a significantly higher odds of prolonged LOS.
Among fall-related hospitalizations, female gender

(OR 1.22, 95% CI 1.08, 1.37), older age (65 and older)
(OR 5.09, 95% CI 4.15, 6.24), age group 13–64 (OR 3.65,
95% CI 3.21, 4.41), and being non-Kuwaiti (OR 1.28,
95% CI 1.14, 1.44) were all significant independent risk
factors for sustaining a fracture (Table 5).
A total of 4525 fall-related hospitalizations sustained

fractures (67.2%) with an overall ALOS of 11.1 ± 51.1
days (Mdn 5, IQR 2,11). This was significantly longer
than those without a fracture 4.9 ± 15.5 days (Mdn 2,
IQR 1,4), p < .001. Of hospitalizations who sustained a
fracture, 210 (5.9%) had two or more fractures. Table 6
shows that the most common fractures were those of
the lower leg including ankle (23.3%), followed by fore-
arm (19.9%), and femur (15.1%). The longest ALOS was
that of femur fractures with 20.1 ± 22.3 days. The distri-
bution of fracture sites differed by age group. Among pa-
tients 65 years and older, femur fractures (which include
hip fractures) were the most common (48.3%), followed
by lower leg (including ankle) (13.4%) and lumbar spine
and pelvis (12.2%). In the 13–64 age group, the most
common fractures were those of lower leg, including
ankle (27.3%) followed by forearm (21.0%). In children
below 13, fractures of shoulder and upper arm were the
most common (31.5%) followed by forearm (26.7%).

Table 1 Number of fall-related hospitalizations and their length of stay, Kuwait public hospitals, Jan – Dec 2016

Fall-related hospitalizations LOS in days p
value*n (%) Median (IQR) Mean (SD)

Gender

Male 4595 (68.2) 4 (2,8) 8.5 (56.2) .005†

Female 2142 (31.8) 4 (2,11) 10.2 (19.3)

Age group

0–12 1624 (24.1) 2 (1,3) 3.5 (12.3) <.001‡

13–64 4353 (64.6) 5 (2,9) 10.2 (58.2)

65+ 760 (11.3) 10 (3,22) 15.6 (19.0)

Nationality

Kuwaiti 2504 (37.2) 3 (1,7) 7.6 (16.1) <.001†

Non-Kuwaiti 4233 (62.8) 4 (2,9) 9.9 (58.9)

Total fall-related hospitalizations 6737 (100) 4 (2,9) 9.1 (47.7)

* p value for comparing median LOS
†Mann–Whitney U test
‡Kruskal-Wallis test
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Discussion
This study showed that falls consumed 61,140 inpatient
service days (3.7% of all service days) in public hospitals
in Kuwait in 2016. Compared to other causes of injury,
falls were associated with a higher risk of fractures, and
undergoing surgery. It also showed that falls were the
most common cause of injury-related hospitalizations
(41.6%). This is consistent with evidence from the US
where falls were also the most common mechanism of
injury among traumatic injury hospitalizations (47.3%)
[14].
Our findings show that twice as many males were ad-

mitted for a fall as females. Out of all causes of admis-
sion, falls accounted for a higher percentage of inpatient
service days among males (4.5%) compared to females
(2.8%). This is consistent with existing evidence that
males are generally more likely to suffer injuries, includ-
ing fall-related injuries, and their injuries tend to be

more serious [14–16]. This difference in gender is more
noticeable in working-age adults as males are more likely
to take up physically demanding jobs with higher risk of
injury. In this study, the age group 13–64 represented
the highest proportion of fall-related hospitalizations
(64.5%). This is consistent with results reported from
Iran where those in the same age group represented
64.8% of all fall injuries admitted to the ED [17] as well
as from the United Arab Emirates (UAE) where 68% of
those admitted for a fall were aged 20–54 years [16].
Understanding population demographics in Kuwait is

key to interpreting our results where age, gender, and
nationality are concerned. Around 70% of Kuwait’s
population are expatriates; 85% of whom are of working
age (15–64 years). Males make up 70% of working age
expatriates; many are manual laborers which may make
them more prone to injury [11]. The distribution of the
labor force in Kuwait in 2016 by economic activity

Table 2 Inpatient service days for fall-related hospitalizations (frequency and percentage out of total service days for all causes of
admission in each group)

Malen (%) Femalen (%) Totaln (%)

Total hospitalizations for all causes of admission 877,442 (100) 769,608 (100) 1,647,050 (100)

Total fall-related hospitalizations 39,207 (4.5) 21,933 (2.8) 61,140 (3.7)

Fall-related hospitalizations per age group (years)a

0–12 3437 (2.0) 2277 (1.6) 5714 (1.9)

13–64 31,455 (5.3) 12,149 (2.4) 43,604 (4.0)

Kuwaiti 4,541 (1.8) 4,073 (1.9) 8,614 (1.8)

Non-Kuwaiti 26,914 (8.1) 8,076 (2.9) 34,990 (5.7)

65+ 4315 (3.6) 7507 (5.6) 11,822 (4.6)

aPercentage of fall-related inpatient service days for a subgroup = inpatient service days attributed to falls as the cause of admission in a subgroup
total inpatient service days due to all causes of admission in the samesubgroup � 100

Table 3 Outcome of fall-related hospitalizations (n = 6737) relative to other causes of injury (n = 9443) among all injury-related
hospitalizations (n = 16,180)

Other external causes n (%)a Falls n (%)a RR (95% CI) p value

Fracture

No 6566 (74.8) 2212 (25.2) 1.0

Yes 2877 (38.9) 4525 (61.1) 2.20 (2.13, 2.29) <.001

Surgery

No 6824 (62.7) 4068 (37.3) 1.0

Yes 2619 (49.5) 2669 (50.5) 1.43 (1.37, 1.49) <.001

Inpatient death

No 9343 (58.3) 6691 (41.7) 1.0

Yes 100 (68.5) 46 (31.5) 0.64 (0.46, 0.91) .013

LOS

≤ 6 days 7010 (60.8) 4526 (39.2) 1.0

> 6 days 2433 (52.4) 2211 (47.6) 1.27 (1.21, 1.34) <.001
aPercentages calculated from row totals
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shows that 72% of the expatriate labor force, compared
to only 3% of the Kuwaiti labor force, work in “manufac-
turing, construction, wholesale and retail, repair of
motor vehicles and motorcycles, other services, and the
private household sector” [18]. This may explain why
the majority of falls were non-Kuwaitis. It also may ex-
plain why fall-related service days for non-Kuwaitis in
the age group 13–64 (5.7%) were more than triple those
for Kuwaitis (1.8%). Further stratification by gender re-
veals an even higher percentage among male non-
Kuwaitis (8.1%). These findings are consistent with find-
ings from the UAE, which has a comparable demo-
graphic profile, where non-nationals represented 84.5%

of patients admitted for a fall; 98.4% of whom fell at
work [16].
Moreover, compared to Kuwaitis, non-Kuwaitis admit-

ted for a fall were more likely to have sustained a frac-
ture. They also had a significantly longer ALOS (10.2
days) since their falls are presumed to be work-related
and therefore may be more serious such as fall from
height among construction workers. This supports find-
ings from another study on reported medico-legal cases
of accidental deaths in Kuwait which reports that 78% of
fall from height deaths were among those aged 20–59
years; 85% of whom were expatriates [19]. Further stud-
ies are needed to investigate the place of occurrence and
the activity of the injured person at the time of fall to
further examine these findings.
Life expectancy has dramatically improved throughout

the world and Kuwait is no exception. Between 1960
and 2016, life expectancy at birth has steadily increased
from 60.4 to 80.8 years [11, 20]. Aging is associated with
multiple chronic conditions and comorbidities such as
muscle weakness, visual impairment, impaired balance
or mobility, depression, cognitive impairment, and
osteoarthritis [21–23]. These factors not only increase
the risk of falling, but also complicate the seriousness of
the resulting injury and treatment. A low-impact fall
during normal daily activities in older people with co-
morbidities can cause serious injuries requiring medical
attention with much longer and more expensive hospital
stay than a similar fall in younger people [5]. A study in

Table 4 Risk factors for prolonged LOS (n = 2211) among fall-related hospitalizations (n = 6737)

LOS > 6 days n (%) Adjusted OR (95% CI) p value

Gender

Male 1419 (30.9) 1.0

Female 792 (37.0) 1.36 (1.19, 1.55) <.001

Age (years)

0–12 149 (9.2) 1.0

13–64 1618 (37.2) 5.20 (4.27, 6.34) <.001

65+ 444 (58.4) 9.72 (7.58, 12.45) <.001

Nationality

Kuwaiti 682 (27.2) 1.0

Non-Kuwaiti 1529 (36.1) 1.39 (1.21, 1.59) <.001

Fracture

No 315 (14.2) 1.0

Fracture of femura 501 (75.9) 11.67 (9.18, 14.84) <.001

Other fracture 1395 (36.1) 1.89 (1.63, 2.19) <.001

Surgery

No 942 (23.2) 1.0

Yes 1269 (47.5) 2.63 (2.33, 2.97) <.001
aIncludes hip fracture

Table 5 Risk factors for sustaining a fracture (n = 4525) among
fall-related hospitalizations (n = 6737)

Fracture n (%) Adjusted OR (95% CI) p value

Gender

Male 3063 (66.7) 1.0

Female 1462 (68.3) 1.22 (1.08, 1.37) .001

Age (years)

0–12 693 (42.7) 1.0

13–64 3227 (74.1) 3.65 (3.21, 4.41) <.001

65+ 605 (79.6) 5.09 (4.15, 6.24) <.001

Nationality

Kuwaiti 1514 (60.5) 1.0

Non-Kuwaiti 3011 (71.1) 1.28 (1.14, 1.44) <.001
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Saudi Arabia reported that 36% of fall-related injuries in
older adults required hospitalization for more than 24 h
[24]. Observations in a study from ten European coun-
tries estimated that patients older than 65 years use up
46% of the cost of injury-related hospital admissions
[25].
Our findings show that falls utilized a considerable

share of the inpatient service days of older adult hospi-
talizations (65 years and older). Relative to younger age
groups, older adults ranked least in terms of number of
fall-related hospitalizations (11.3%) yet, they had the lon-
gest ALOS (15.6 days) as well the highest percentage of
inpatient service days (4.6%) within their age group.
Similar results were reported in Australia where fall-
related injuries had an ALOS of 10 days and accounted
for 4.2% of patient days for that group [26]. Comorbidi-
ties, including diabetes, play an important role in in-
creasing the risk of hospitalization and prolonging LOS
among older adult falls [27, 28]. The prevalence of dia-
betes in Kuwait’s adult population is 14.6% making it
one of the top 20 countries in diabetes prevalence
worldwide. This prevalence increases with age reaching
46.9% in those aged 60–69 [29, 30]. It was not possible
to evaluate the relationship between diabetes and fall-
related fractures or inpatient utilization in this study be-
cause data on comorbidities were not available. Research
into the effect of comorbidities in older adult patients in
Kuwait, including a special focus on diabetes, is needed
to provide better understanding of factors affecting hos-
pital utilization in this vulnerable group and to guide fall
prevention measures.

Our findings show that 79.6% of patients 65 years and
older hospitalized for a fall had sustained a fracture. This
percentage was much higher than that reported by
Australia (52%) but comparable to the UAE (81.9%) [26,
31]. Many factors contribute to the high risk of fractures
among Kuwait’s older adults. Lack of physical activity
and obesity are important risk factors for falls, fractures,
and ensuing morbidity such as non-union of fractures
and slower rehabilitation in this age group [32, 33].
Kuwait has the highest prevalence of physical inactivity
in the world (67.0%) and ranks among the top ten coun-
tries in prevalence of obesity (40.3%) [34, 35].
In contrast to the younger age groups in our study, the

gender difference was reversed in patients aged 65 years
and older with a higher percentage of fall-related service
days among females hospitalizations (5.6%) compared to
males (3.6%) This indicates that falls may cause more
serious injury in older women than in older men. This is
consistent with the findings of a US study that fall-
related diagnoses were generally higher among older
women compared to men especially for fractures that
were 2.2 times higher. The US study mentions differ-
ences in physical activity, and therefore muscle strength,
as a possible explanation for the observed difference in
older adults; with women being less physically active
than men [36] In Kuwait, prevalence of obesity and low
physical activity, which are already high in the popula-
tion, further increase with age especially in women. Sta-
tistics in different age groups in both men and women
in Kuwait show that women aged 60–69 have the high-
est percentage of low level of physical activity (88%), and

Table 6 Fractures by body region among fall-related hospitalizations a

Fracture site 0–12 years 13–64 years 65+ years Total LOS in days

n (%) n (%) n (%) n (%) Mean (SD)

Lower leg, including ankle 93 (13.6) 846 (27.3) 78 (13.4) 1017 (23.3) 13.8 (116.7)

Forearm 183 (26.7) 651 (21.0) 38 (6.5) 872 (19.9) 5.5 (8.3)

Femur 104 (15.2) 274 (8.8) 282 (48.3) 660 (15.1) 20.1 (22.3)

Shoulder and upper arm 216 (31.5) 320 (10.3) 66 (11.3) 602 (13.8) 6.2 (9.9)

Foot, except ankle 12 (1.8) 352 (11.3) 12 (2.1) 376 (8.6) 9.5 (22.5)

Lumbar spine and pelvis 13 (1.9) 260 (8.4) 71 (12.2) 344 (7.9) 11.9 (19.4)

Skull and facial bones 47 (6.9) 184 (5.9) 2 (0.3) 233 (5.3) 4.0 (4.5)

Rib(s), sternum and thoracic spine 9 (1.3) 103 (3.3) 22 (3.8) 134 (3.1) 8.9 (14.8)

Neck 4 (0.6) 46 (1.5) 6 (1.0) 56 (1.3) 19.6 (40.4)

Spine, level unspecified 0 (0.0) 37 (1.2) 6 (1.0) 43 (1.0) 9.2 (13.5)

Wrist and hand level 3 (0.4) 29 (0.9) 1 (0.2) 33 (0.8) 3.9 (2.8)

Other regionb 1 (0.1) 2 (0.1) 0 (0.0) 3 (0.0) 1.7 (1.2)

Total 685 (100) 3104 (100) 605 (100) 4373c (100) –
aThe database allows only two diagnosis codes so in case of more than two fractures, ICD-10 code for “Fractures involving multiple body regions” is documented
without specifying each fracture
bIncludes fracture of lower limb, level unspecified, and fracture of upper limb, level unspecified
cFor the 4525 hospitalizations with fractures, 210 had one ICD code for multiple fractures (excluded from this table), and 58 hospitalizations had two fracture
diagnoses with an ICD-10 code for each fracture bringing the total number of fractures to 4373
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obesity (71%) [29]. Furthermore, the combination of falls
and osteoporosis, which is more prevalent in older
women, increases their risk of fractures and complica-
tions [5].
The most common fractures among those 65 years

and older in this study were femur fractures, which in-
clude hip fractures, (48%), followed by lower leg frac-
tures (27%). The ALOS for femur fractures was 20 days,
longer than any other fracture in this study. This is com-
parable to the 23 days reported for hip fractures in the
UK [37]. This corroborates previous evidence from Eur-
ope in which hip fractures ranked first in terms of both
incidence and cost per capita, followed by fractures of
the knee/lower leg [25]. Another study in Senegal identi-
fied proximal femur fractures as the highest contributor
to the cost of hospital treatment of fractures in older
people [38]. Cost estimation of fall admissions in Kuwait
is a topic that has not been addressed or published be-
fore. Presenting the cost of falls and the potential savings
to policy makers could be a driving force for prevention
programs.
Utilization of inpatient services was the least in chil-

dren below 13. They represented 24.1% of fall hospitali-
zations and had the shortest ALOS of 3.5 days. In Iran,
children below 13 represented 27.6% of falls admitted to
the ED. [17] Since our study includes hospital inpatient
admissions only, our numbers do not include less severe
cases treated at the ED who did not require hospital ad-
mission. This may account for the lower proportion re-
ported in our results compared to those in the
aforementioned study. Falls consumed only 1.9% of ser-
vice days in children below 13. They suffered signifi-
cantly less fractures than older age groups with forearm
fractures being the most common (27%), followed by
those of lower leg (14%). A study from Sweden also re-
ported distal forearm fractures as the most common
fractures requiring admission among children below 19
seen for injuries at the ED (24%), followed by tibial/fibu-
lar shaft (13%) [39].
There are different approaches for evaluating the bur-

den of falls. These include measures related to mortality,
morbidity, composite (combining mortality and morbid-
ity), and cost [9]. In the current study we used morbidity
measures including inpatient hospitalizations, length of
stay, and percentage of inpatient service days to evaluate
the burden of falls on healthcare services as an indirect
way of quantifying how much resources they use. We
also identified serious outcomes that could increase re-
source utilization such as fractures and need for surgery.
A longer LOS or a higher percentage of service days at-
tributed to a certain medical condition reflects the com-
plexity of its treatment and the higher utilization of
resources. The decision to use the morbidity approach
was based on data availability and quality as data on

inpatient hospitalizations are routinely collected and
readily available in the national database. Building cap-
acities in health economics is needed to evaluate the
burden of falls and other injuries in monetary terms.
This study has demonstrated that falls are a consider-

able public health problem and are associated with high
utilization of public healthcare services in Kuwait. Our
results show that falls in working-age non-Kuwaitis, es-
pecially males, and older people, especially females,
utilize a considerably high proportion of inpatient ser-
vices. Falls are preventable. Evidence from clinical trials
shows that prevention programs for the population sub-
groups at high risk of falls, such as those 65 years and
older, does not only decrease the risk of falls but also
improves outcomes for those who have fallen [8]. Effect-
ive interventions are also available with respect to falls
in the workplace. Prevention programs can improve
workplace safety and reduce the risk of serious falls such
as fall from height among construction workers [40–42].
The best return on investment in healthcare comes

from prevention rather than treatment [43]. To reduce
the burden on curative health services, policy makers
need to focus on prevention rather than cure as that
frees up capacity in health facilities and reduces future
spending on disability and social care. Therefore, to re-
duce the burden of falls, fall prevention programs are
needed and should target those imposing the biggest
burden namely working-age non-Kuwaiti men, and older
women. More studies are needed to identify mechanisms
of injury and risk factors of falling in these two popula-
tion subgroups particularly in the Kuwait context in
order to tailor preventive programs to the more suscep-
tible individuals.

Strengths
This is the first study on accidental falls at the popula-
tion level in Kuwait. Quantifying the burden of falls on
public health services using morbidity-related measures
in terms of their share of inpatient days and identifying
the sectors of the population with the highest utilization
of inpatient services are among the strengths. The exist-
ence of a national database of inpatient hospitalizations
in addition to the presence of cause of injury ICD-10
codes has enabled us to use the database to study the
whole population of fall-related hospitalizations making
the results nationally-representative. Previous research
on causes of injury in Kuwait was either limited to acci-
dental deaths referred for medico-legal examination, or
causes of construction site accidents [19, 44].

Limitations
This study has some limitations. It focuses only on falls
that required inpatient hospital admission. Indeed, some
less severe falls may have been treated in other
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healthcare settings, such as the ED, but these are usually
less-resource intensive than those requiring admission.
Our study did not include private and oil sector hospi-

tals. However, in Kuwait, the public sector is the main
provider of healthcare. In 2016, private hospitals were
responsible for only 16% of orthopedic department dis-
charges and 6.5% of ICU discharges [11].
Data on the specific number and location of fractures

in cases of multiple fractures were not available because
the national database of inpatient hospitalizations in
Kuwait allows only one secondary diagnosis code per
record. Adding fields for more diagnoses will provide
data not only on individual injuries in cases of multiple
injuries, but also on comorbidities and other medical
conditions which could not be evaluated in this study.
This is a missed opportunity as comorbid medical condi-
tions that might have contributed to falls especially
among older adult patients (65 years and older) such as
diabetes were not available.

Conclusions
Accidental falls in Kuwait are responsible for 2.9% of in-
patient hospitalizations, 3.7% of inpatient service days
(61,140 days) with an ALOS of 9.1 days. Compared to
other causes of injury, fall-related hospitalizations have a
higher risk of fractures, undergoing surgery, and exceed-
ing the national ALOS. The risk factors for exceeding
the national ALOS for fall-related hospitalizations are fe-
male gender, age 65 and older, age 13–64, being non-
Kuwait, sustaining a fracture especially a femur fracture,
and undergoing surgery. Fall-related hospitalizations as-
sociated with a higher risk of fractures were females, pa-
tients 65 years and older, patients aged 13–64, and non-
Kuwaitis. In order to reduce the burden of falls on in-
patient hospital utilization, fall prevention programs
should target working-age non-Kuwaiti males and older
females since falls consumed 8.1 and 5.6% of their in-
patient service days respectively.
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