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Abstract
Background: The incidence of limb fractures in children depends on environmental factors and socioeconomic backgrounds.
Objectives: This study aimed to evaluate the epidemiology of limb fractures in 1 to 15-year-old children in Ilam City, Iran.
Methods: This retrospective study enrolled all children aged 15 and below admitted to the Emam Khomeini Hospital of the Ilam
University of Medical Sciences between July 2012 and March 2018. Data including age, sex, injury mechanism, and injured organs
were recorded in SPSS software and analyzed using a chi-square test.
Results: Out of 4877 children, 74.3% were boys, and 25.7% were girls, with the men to women ratio of 2.87 and the mean age of 9.10
± 4.3 years. Elbow and forearm with 39.35% and leg with 21.61% were the most common sites of fractures. Home, street, and sports
fields were the commonplaces of injury with 50.7%, 28.3%, and 7.2%, respectively. The age range of 8 - 15 years, with 3693 cases (75.72%)
was the most vulnerable age group. Fractures occurred mostly in spring and summer and less frequently in the other seasons.
Conclusions: Specific attention should be paid to the home environment and its safety for controlling injuries in preschool children. This includes increasing parents’ knowledge of preventive measures. Moreover, improving the physical condition of pavements and crosswalks in the streets is necessary for the prevention of injuries.
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1. Background
Limb fracture is a major cause of pediatric morbidity
and admission to hospitals in children aged 1 to 15 years (1,
2). Children contribute to a high proportion of the population in each society (3). It is shown that fractures account
for 10 - 25% of injuries in preschool children annually (4).
The major place of pediatric fracture is the distal forearm,
accounting for 25 - 30% of all fractures (5, 6). Public health
authorities in all countries must have a good understanding of the magnitude and characteristics of fractures of
the organs to understand and evaluate injury prevention
strategies, resource allocation, and educational priorities.
Results of a study by Behdad et al. (3) showed that
falling was the major cause of pediatric elbow fractures
(86%). Another study showed that road crashes and falls
were the two main causes of injuries, accounting for 57.3%
and 37.1% of injuries, respectively. Another study showed
that 60% of injuries in patients were falls (7).
Results of a study from Finland showed an increase in

forearm fractures in children aged 0 to 15 years in 2005
compared with data from 1983, despite an overall decrease
in pediatric fractures (8). Reasons for changes in the incidence rate have not been elucidated, although several contributing factors have been suggested (9).
There are limited data on childhood fractures in Iran.
According to a report, injuries are the category causing the
highest disability-adjusted life year (DALY) rate (28% of the
total) in Iran (10). Pediatric fractures, as many other types
of injuries are commonly observed in Iran, and their incidence rate appears to be increasing. We conducted this
study to evaluate the epidemiology of limb fractures in
children.

2. Objectives
This study aimed to evaluate the epidemiology of limb
fractures in children between 1 and 15 years of age in Ilam
City, Iran.
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3. Methods
This retrospective study was carried out based on existing data from the data bank of the Emam Khomeini Hospital, affiliated to the Ilam University of Medical Sciences, between July 2012 and March 2018. The inclusion criteria were
preschool (1 - 7 years) and school (8 - 15 years) age groups
with limb fractures. Patients suffering from burns, hip
and spine fractures, and poisoning were excluded. Data included the patients’ demographics, a physiological state
on admission, and definitive anatomic sites of injury. The
injuries were grouped into standard anatomic categories
based on the International Classification of Diseases and
Related Health Problems (ICD-10).
Data were recorded in SPSS software (version 24.0 for
windows) and analyzed using a chi-square test and Fisher’s
exact test. P-values less than 0.05 were considered statistically significant.
4. Results
The total number of injured children under the age of
1 to 15 years in Ilam City was 4877 between 2012 - 2018. There
were 3614 (74.2%) boys and 1263 (25.8%) girls with the mean
age of 9.1 ± 4.33 years. Of the total number of children
enrolled, 1834 (37.5%) were in the 1 - 7 year age group, and
3043 (62.5%) were in the 8 - 15 year age group. Out of 4877
fractures, 2471 cases occurred at home (50.6%), 165 (3.4%)
in roads, and 349 (7.2%) in sports fields (Table 1). There was
a statistical correlation between the place of accident and
sex with age group (P < 0.001).
Table 2 shows the frequency of injured subjects based
on age group and sex. Elbow and forearm fractures were
the most common types of fractures, representing 39.3% (n
= 1919) of all the cases, elbow and forearm fractures 39.3%
(n = 1919), and leg fracture (1054 cases, 21.6%) were the most
common types of fractures, respectively. In the preschool
(1 - 7 years) and school (8 - 15 years) age groups, the most
common sites of fracture were also elbow and forearm
with 33.5% and 41.2%, respectively. The sex ratio was 1161:673
(1.73%) in the 1 - 7 year age group and 2456:587 (4.18%) in the 8
- 15 year age group. The most common fractures (n = 3693,
75.72%) took place in the 8 - 15 year age group. According
to the frequency of the injured subjects, subjects suffering
from shoulder + arm (34.2%) and hand + wrist (49.2%) injuries mostly fell down the stairs. Moreover, subjects suffering from elbow + forearm (53.8%) and leg (57.0%) injuries
mostly fell off to the ground. Furthermore, subjects suffering from pelvis + thigh (37.1%) injuries mostly fell from < 1
m.
On the other hand, subjects suffering from foot (36.2%)
injuries mostly fell from > 1 m. The highest frequency of
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injuries in subjects fall from < 1 m, fell from > 1 m, falling
down the stairs, and falling off to the ground was related to
hand + wrist (26.8%), elbow + forearm (40.0%), hand + wrist
(28.2%), and elbow + forearm (56.6%) injuries, respectively.
The highest frequency of injured subjects based on
place of accident was in avenues (elbow + forearm, 36.6%),
roads (hand + wrist, 27.9%), freeways (hand + wrist, 28.3%),
houses (elbow + forearm, 35.7%), workplaces (hand + wrist,
27.4%), sports fields (pelvis + thigh, 25.5%), villages (hand
+ wrist, 32.0%), and other places (elbow + forearm, 89.3%).
There was a significant relationship between injury mechanism, place of accident, age group, and sex with body region damaged (P value < 0.001).
Figure 1 shows the trend of the number of injured children from July 2012 to March 2018. The plot indicates an
ascending trend with seasonal variations. Such that, the
highest frequency of fractures occurred in spring and summer, while fractures had the minimum frequency in the
other seasons. This issue can be observed in the trend of
fractures based on monthly data, as indicated in Figure 2.
The results in the figure based on injured subjects for the
years 2012 to 2018 show that most fractures occurred during May, June, and July.
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Figure 1. The trend of change during the six-year study. The results of the trend of
change during our six-year study were seasonal.

5. Discussion
The findings of this study showed a clear male gender
preponderance in limb fractures with a boy to girl ratio
of 2.8 to 1. Fractures were shown to be more common in
boys in the childhood period in other studies in Iran (11-16);
however, this difference was not significant in some other
studies (17). This can be attributed to risk-taking behaviors
among boys (beginning after infancy and extending to elderhood) that expose them to more prevalent and severe
injuries, or to cultural and traditional training disciplines
which have more restricted and controlled supervision on
Iran Red Crescent Med J. 2020; 22(7):e102535.
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Table 1. The Frequency of Injured Subjects Based on Place of Accident and Sex (P Value = 0.000)a
Age Group

Place of Accident, Sex
Avenue

1-7

8 - 15

Total

Prevalence, %

412 (22.5)

967 (31.8)

1379 (28.3)

28.27

Road

43 (2.3)

122 (4.0)

165 (3.4)

3.3

Freeway

30 (1.6)

30 (1.0)

60 (1.2)

1.2

1204 (65.7)

1267 (41.6)

2471 (50.7)

50.6

28 (1.5)

147 (4.8)

175 (3.6)

3.5

field

38 (2.1)

311 (10.2)

349 (7.2)

7.1

Village

49 (2.7)

98 (3.2)

147 (3.0)

3.0
2.6

House
Workplace sports

Other

28 (1.5)

103 (3.4)

131 (2.7)

Total

1832 (100)

3045 (100)

4877 (100)

Boy

1158 (63.2)

2456 (80.7)

3614 (74.2)

74.10

Girl

676 (36.8)

587 (19.3)

1263 (25.8)

25.89

a

Values are expressed as No. (%).

Table 2. The Frequency of Injured Subjects Based on Age Group and Sex (P Value = 0.000)
Shoulder + Arm (%)
(R) (%) (C)

Elbow + Forearm
(%) (R) (%) (C)

Hand + Wrist (%)
(R) (%) (C)

Pelvis + Thigh (%)
(R) (%) (C)

Leg (%) (R) (%) (C)

Foot (%) (R) (%) (C)

Boy

344 (9.5) (70.8)

1398 (38.7) (72.9)

654 (18.1) (81.8)

220 (6.1) (60.9)

857 (23.7) (81.3)

141 (3.9) (54.9)

Girl

142 (11.2) (29.2)

521 (41.3) (27.1)

146 (11.6) (18.2)

141 (11.2) (39.1)

197 (15.6) (18.7)

116 (9.2) (45.1)

1-7

184 (15.5) (37.9)

397 (33.5) (20.7)

249 (21.0) (31.1)

137 (11.6) (38.0)

122 (10.3) (11.6)

95 (8.0) (37.0)

8 - 15

302 (8.2) (62.1)

1522 (41.2) (79.3)

551 (14.9) (68.9)

224 (6.1) (62.0)

932 (25.2) (88.4)

162 (4.4) (63.0)

Fall from ≥ 1
m

112 (14.0) (23.0)

156 (19.5) (8.1)

214 (26.8) (26.8)

121 (15.2) (33.5)

102 (12.8) (9.7)

93 (11.7) (36.2)

Fall from < 1
m

94 (11.0) (19.3)

342 (40.0) (17.8)

163 (19.0) (20.4)

134 (15.7) (37.1)

67 (7.8) (6.4)

56 (6.5) (21.8)

Fall from
stairs

166 (11.9) (34.2)

388 (27.7) (20.2)

394 (28.2) (49.2)

78 (5.6) (21.6)

284 (20.3) (26.9)

89 (6.4) (34.6)

Fall to
ground

114 (6.2) (23.5)

1033 (56.6) (53.8)

29 (1.6) (3.6)

28 (1.5) (7.8)

601 (32.9) (57.0)

19 (1.0) (7.4)

Avenue

83 (5.9) (17.1)

717 (36.6) (37.4)

101 (26.0) (12.6)

125 (12.1) (34.6)

289 (15.4) (27.4)

64 (4.0) (24.9)

Road

17 (10.3) (3.5)

43 (26.1) (2.2)

46 (27.9) (5.8)

32 (19.4) (8.9)

15 (9.1) (1.4)

12 (7.3) (4.7)

Sex

Age group

Falls

Place of accident

Freeway
House

Total

5 (8.3) (1.0)

16 (26.7) (0.8)

17 (28.3) (2.1)

10 (16.7) (2.8)

7 (11.7) (0.7)

5 (8.3) (1.9)

269 (10.9) (55.3)

881 (35.7) (45.9)

452 (18.3) (56.5)

51 (2.1) (14.1)

683 (27.6) (64.8)

135 (5.5) (52.5)

Workplace

31 (17.7) (6.4)

46 (26.3) (2.4)

48 (27.4) (6.0)

25 (14.3) (6.9)

12 (6.9) (1.1)

13 (7.4) (5.1)

Sports field

61 (17.5) (12.6)

75 (21.5) (3.9)

87 (24.9) (10.9)

89 (25.5) (24.7)

26 (7.4) (2.5)

11 (3.2) (4.3)

Village

15 (10.2) (3.1)

24 (16.3) (1.3)

47 (32.0) (5.9)

26 (17.7) (7.2)

19 (12.9) (1.8)

16 (10.9) (6.2)

Other

5 (3.8) (1.0)

117 (89.3) (6.1)

2 (1.5) (0.2)

3 (2.3) (0.8)

3 (2.3) (0.3)

1 (0.8) (0.4)

486 (10.0)

1919 (39.3)

800 (16.4)

361 (7.4)

1054 (21.6)

257 (5.3)

activities, and even games, related to girls. All of our cases
were under the age of 15 years, and household events were
the most common cause of injury (50.7%) among them.
This is within the ranges reported from India, i.e., 47% to
60.8% (17), but extremely different from those reported by
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Pandya, with 2.9% of upper and 5.0% lower extremity fractures at home (18). This high rate of injury at home in Ilam
City may be due to poor safety measures considered in the
construction of buildings, and also, since a majority of children spend their free time at home due to inadequate or
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Figure 2. The monthly trend of variations based on injured subjects for the years 2012 to 2018

even absence of public places for doing sports and other
recreational activities. Another cause of the above finding
may be the inadequate attention of parents to their children for either their involvement in outdoor economic activities to support the family, which is an increasing event
in the developing countries, or their trust on grandparents, or even elder siblings, for the care of youngsters, who
may need support themselves in their daily activities. In
other words, this may show a change in lifestyle in the
Iranian community, as new houses are within multi-level
buildings with limited space for children to safely doing
required daily and recreational activities. This may be observed in other parts of the country with similar percentages, and thus, needs further nation-wide studies.
The most common sites of fracture were forearm, elbow, and wrist, which is similar to other studies (19, 20).
However, the results of Asadi et al. (14) showed that head
and neck (71.2%) and extremity (15.5%) injuries had the highest frequency.
4

Moreover, the current study showed that most injuries
occurred during May, June, and July. The reason is just
that the closure schools and the free time of the children
close during these months, and it is similar studies in other
countries and Iran (14, 15). Equipping playgrounds with
safety equipment and improving safety in streets, parks,
and sports fields can be helpful in preventing child injuries. Moreover, the adoption of safety rules in these
places are effective.
Results from studies by Rijal and Dhakal (21) and Khodayari Zarnaq (22) showed fall as the common mechanism
of fractures. It was 36.2% of the causes of fracture in our
study and is more common in younger children between
8 - 15 years. The discrepancy in the frequency of different
events in the mentioned studies can be due to variation in
the average age of the studied populations. Moreover, the
field of study can affect the results. Attracting the attention of those involved in these events, including urban and
civil development experts may result in preventive meaIran Red Crescent Med J. 2020; 22(7):e102535.
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sures and rules, which may eventually lead to a safe society.
5.1. Limitations
ICD codes for hip and thigh fractures do not cover hip
fractures, and thus, we used limb fractures.
5.2. Conclusions
Childhood fracture in urban regions of developing
countries may result in a heavy burden on society and
health resources due to lifelong morbidity. Concerning
household events as the main source of injuries, preventive measures should be initiated from home and extended
to public places by providing an appropriate education for
parents, planning and implementing facilities and rules
in the building of houses, sports fields, and streets, and
producing equipment to provide specific needs of this age
group and guarantee a healthy population for the future.
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