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Abstract

Background: Injury is one of the leading causes of death and disability worldwide. Lower extremity injuries put a heavy 
burden on communities. The aim of this study is to assess the prevalence of lower extremity injuries in Mashhad, Iran. 
  
Methods: The data from 57430 patients with lower extremity injuries from all traumatology hospitals in Mashhad were 
analyzed in this retrospective descriptive cross-sectional study to determine the prevalence of lower extremity injuries 
in Mashhad, Iran, between March 2011 and March 2015. 

Results: The prevalence of lower extremity injury in the general population of Mashhad was 0.34%. The mean age 
of the casualties was 33.7±19.8 years, and 77.9% were male. Knee and lower leg injuries had the highest frequency 
(61%). The mean hospitalization period was 7.7±12.6 days. The highest mortality rate (MR) (2%) and discharge against 
medical advice (DAMA) (11%) were observed in hip and thigh injuries. DAMA (8.8% vs. 6.7%, P<0.001) and MR (1.7% 
vs. 1.5%, P=0.005) was higher in females. However, males had a longer hospitalization period (8±13) compared to 
females (6.8±10.1 days) (P<0.001). The prevalence rate was declining during the study period.

Conclusion: The downward trend of lower extremity injuries is promising; however, the higher mortality rate in females 
needs more attention. These findings can be used for better management of traumatic patients.   

Level of evidence: III
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Introduction

The world health organization reports that more 
than 391000 children aged 0-14 died from 
unintentional injuries in 2012. In other words, 

every day, 2000 families suffer from a child loss due 
to unintentional injuries.  However, awareness of the 
problem and its preventability remains unacceptably 
low (1). For example, injury accounts for an estimated 
40 deaths per day in the UK (2). Lower extremity 
injuries put a heavy burden on society as half of the 
patients cannot make a complete recovery after one 
year (3). Hip fracture, a kind of lower extremity injury, 

is responsible for 1.4% of disability-adjusted life years 
(DALYs) and is associated with 740,000 deaths annually 
(4). It is estimated that lower extremity injuries 
constitute approximately 27.7% of all injury cases in 
Iran (5).

A retrospective analysis in Poland found that patients 
with proximal femoral fractures had an average hospital 
stay of 22 days (6). Johnell and Kanis estimated that 
nearly 4.5 million people were suffering from the 
outcomes of hip fracture in 1990. These consequences 
affected women 2.7 times more than men (4). 
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Classification of Diseases 10th revision (ICD-10) the 
injuries in this study were: a) hip and thigh (S70-S79); 
b) knee and lower leg (S80-S89); and c) ankle and foot 
(S90-S99) (11). 

Data were analyzed by SPSS version 11.5. Descriptive 
(frequency, mean, and standard deviation) and inferential 
analyses (Chi-square and ANOVA tests) were performed. 
All tests were 2-tailed considering P<0.05 as statistically 
significant. 

Results
The annual prevalence of lower extremity injuries 

was 0.34% (n=57430). Majority (77.9%, n=44727) of 
the admitted patients were male. The mean age was 
33.7±19.8 years. After age categorization, it was revealed 
that the majority of admitted patients (67.8%) were 
adults followed by adolescents (13.2%), aged (8.9%), 
children (5.7%), preschool children (3.0%) and infants 
(1.5%). The hospitalization period was 7.7±12.6 days. 
The highest frequency of lower extremity injuries (61%) 
was related to the knee and lower leg injuries while the 
lowest frequency (14.4%) was related to the hip and 
thigh injuries. 

Hip and thigh injuries were observed mostly at two 
ends of age spectrum, namely 48.1% of infants and 
49.7% of aged patients while knee and lower leg 
injuries were mostly observed in the middle of age 
spectrum, namely 57.3% of preschool children, 60.4% 
of children, 63.8% of adolescents and 64.1% of adults 
(P<0.001). 

Lower extremity injuries were found to be more 
prevalent in men with dominancy in knee and lower 
leg injuries (P<0.001). The highest in-hospital mortality 
rate (2%) and discharge against medical advice (DAMA) 
(11%) were observed in hip and thigh injuries. Patients 
with hip and thigh injuries were older than others 
(44.4±28.2 years) and had a longer hospital stay (8.5±9 
days) (both P<0.001) [Table 1]. 

Women showed a significantly higher tendency to 
DAMA, hip and thigh injury, knee and lower leg injury, 
and ankle and foot injury compared to men. The overall 

Tibial and fibular fractures constitute 20% of all 
admissions in an orthopedic department in northern 
Tanzania (7). Iranian people as the target population of 
this study have shown the highest rate of hip fracture 
in Asia (8). Karbakhsh et al. reported that lower 
extremity injuries constitute 33.8% of all injury cases in 
Kermanshah (west of Iran) in 2009 (4). A previous cross-
sectional study in northern Iran has reported a higher 
incidence of injuries in June and July (9). Short study time 
has been one of the weaknesses of these Iranian reports 
(5, 9). 

Although some studies have been designed to 
determine the prevalence of general injuries and some 
specific types of lower extremity injuries, very few have 
focused on a reliable estimation of the prevalence of all 
kinds of lower extremity injuries especially in Mashhad 
(Northeast of Iran) which can be generalizable to the 
population of the city. The aim of the current study 
was to evaluate the prevalence and pattern of lower 
extremity injuries. 

Materials and Methods
This cross-sectional study was performed in all four 

academic governmental traumatology hospitals (namely 
Imam Reza, Taleghani, Kamyab, and Hasheminejad) 
affiliated to Mashhad University of Medical Sciences. The 
Institutional Review Board of Faculty of Paramedical 
Sciences approved this study. Mashhad, the capital 
of Khorasan Razavi province and the second most 
populated city in Iran, has an estimated population 
of over 3 million people (10). The data of all admitted 
patients to the aforementioned hospitals due to trauma 
were retrieved from the hospital information system 
(HIS) between March 2011 and March 2015. Gender, 
age, admission and discharge dates, length of hospital 
stay, diagnosis, and final in-hospital outcomes were 
extracted based on a predefined checklist. The following 
age categorization was used for the casualties: infant 
(0-2 years); preschool child (2-5 years); child (5-12 
years); adolescent (12-19 years); adult (19-65 years); 
and aged (≥65 years). According to the International 

Table 1. Basic characteristics of admitted patients based on the source of lower extremity injuries

Hip and thigh (S70-S79) Knee and lower leg (S80-S89) Ankle and foot (S90-S99) P value

Age (years)* 44.4±28.2 32.2±17.7 30.8±19.8 <0.001

Hospitalization (days) * 8.5±9.0 8.4±13.8 5.6±11.1 <0.001

Male** 5515
(66.6%)

27861
(79.6%)

11351
(80.4%) <0.001

Death** 167
(2.0%)

532
(1.5%)

150
(1.1%) 0.005

DAMA*** 922
(11.1%)

2282
(6.5%)

923
(6.5%) <0.001

Total** 8285
(14.4%)

35016
(61.0%)

14122
(24.6%) -

* Data represented as Mean± SD, ** Data represented as frequency (percentage), ***DAMA: discharge against medical advice
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and hip and thigh injury-related mortality rates were 
also significantly higher in females; however, the knee 
and lower leg injury and ankle and foot injury-related 
mortality rates were nonsignificantly higher in females 
compared to males [Figure 1]. 

Females with lower extremity injuries (40.5±24) 

were significantly older than males (31.7±17.9 years) 
(P<0.001); however, males had a longer hospital stay than 
females (8±13 vs 6.8±10.1 days, P<0.001). This pattern 
was observed in all lower extremity injury categories. 
Figure 1 indicates the highest frequency of any kind of 
injury in each category [Figure 2]. 

Figure 2. Prevalence of lower extremity injuries in 5 years period in Mashhad.

Figure 1. The highest rates of any injury in each category in descending order.
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Figure 3 compares the trend of injuries from 2011 to 
2015. The prevalence of knee and lower leg injuries had 
declined; hip and thigh had a rise in recent years; and 
ankle and foot injuries were approximately constant 
(P<0.001). 

The prevalence of all three categories of lower 
extremity injuries was significantly higher in summer 
(30% of hip and thigh, 29% of knee and lower leg 
and 31% of ankle and foot, P< 0.001).  Most injuries 
happened on September (11.3% of hip and thigh, 
10.4% of knee and lower leg and 10.8% of ankle and 
foot, P<0.001). 

Discussion
The prevalence of lower extremity injuries in Mashhad 

as the second most populous city in Iran was unknown. 
Our findings showed that the prevalence of lower 
extremity injuries in a 5-year period in Mashhad was 
3.4 per 1000 persons with dominancy in men (M/F 
ratio=3.52). However, the recovery rate was greater in 
males, too. The duration of hospital stay was also found 
to be correlated with the kind of injury. Finally, the mean 
age of patients with hip and thigh injury was significantly 
higher than other patients. 

Higher prevalence of lower extremity injuries in men 
matches those observed in earlier studies regarding all 
kinds of injury (5, 12). Knee and lower leg injury had 
the highest prevalence among lower extremity injuries. 
These findings may partly be explained by the fact that 
motorcycle accidents are highly frequent in developing 
countries (12). Since most of the motorcyclists are young 
men, lower extremity injuries, especially those affecting 
the long bone diaphysis, are more prevalent in men (12). 
The Same mechanism is applicable in explaining the 
higher incidence of lower extremity injuries in warm 
months of the year. The increased incidence of lower 
extremity injuries in summer can be explained by a 
higher rate of traffic especially motorcycle accidents in 
the warm season (13). 

Lower extremity injuries were more frequent in 

males, with an M/F ratio of 2 for hip and thigh injuries, 
3.9 for knee and lower leg injuries, and 4.1 for ankle and 
foot injuries. Conversely, Johnell and Kanis reported 
an F/M ratio of 1.4 in patients with hip fracture in 
Middle East Crescent (4). Also, hip and thigh injuries 
were more frequent in elder people. These findings 
may be explained by the fact that osteoporosis is a 
major risk in post-menopausal women (13). Because 
of osteoporosis, fractures of weight-bearing hip and 
femur bones are more prevalent in women (14). 
However, the dominance of lower extremity injuries in 
males from one side, and the knee and lower leg from 
the other side, might be best explained by the high 
traffic accidents. 

Our results showed an overall mortality rate of 1.5-
1.7% which is almost two times higher than Zamani et 
al. report on mortality rate of patients with all kinds of 
injury (14). However, the short period of investigation 
(one month) in their study can be a possible reason for 
this controversy. This mortality rate was similar to a 
recent report of an overall mortality rate of 1.95% in 
motorcyclist trauma patients in the same setting (15). 
The significantly higher mortality rate in females has 
also been reported in patients with burn injuries (16). 
Contrary to the findings of the previous reports, women 
in our study showed a significantly higher DAMA rate. 
This outcome is related to DAMA problems (17, 18). 
It seems that these results are due to the including 
patients who were injured in road and traffic accidents 
and referred to a single hospital. As mentioned above, 
most of the motorcycle riders are young men who 
usually even do not use helmets (12, 19, 20). Therefore, 
it is more likely to include severely injured men to the 
study who cannot be discharged against medical advice. 
As a result, the DAMA rate in men can decrease to a 
great extent. 

This study had its own limitations. For example, the 
time of admission had a lot of missing data, which 
prevented us from including this variable to the study. 
It should be noted that investigating only the admitted 

Figure 3. Comparison between the frequencies (%) and mortality rates of various lower extremity injuries among female and male patients.
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patients will result in underestimation of all lower 
extremity injuries. On the other hand, the extended 
period of study, including four specialized injury 
hospitals and focusing on a specific anatomical point 
(lower extremity) are among the strengths of this study. 
Besides, our sample size was much higher than the 
previously reported studies which can lead to a more 
accurate estimation of outcomes.

The downward trend of lower extremity injuries is 
promising. However, the higher mortality rate among 
female casualties (especially in hip injuries) needs more 
attention. These findings can be used for more efficient 
management of traumatic patients.
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