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Abstract

Bicyclists are vulnerable road users for severe injury all over the world. The nature and extent of such injuries are less well known in Iran.
Using data from a comprehensive survey conducted by the Ministry of Health and Medical Education in 13 health divisions of Iran, in 2003, we
examined circumstances around bicyclist injury and death. Trained health workers completed the survey instruments by interviewing patients who
stayed more than 24 h in hospitals and/or relatives, hospital personnel and by reviewing patient charts. Data were cross-matched with medico-legal
documents to prevent missing deaths. The information that was collected from 64 cities/towns’ emergency departments (EDs), over the study
period, showed that 440 injured cyclists were hospitalized and/or died due to traffic collisions. Most injuries occurred in males (94.8%) and in
the young (median age: 14 years with 75% <18 years). Head injury occurred in 14% of all hospitalized and in 90% of fatally injured bicyclists.
Striking a moving vehicle increased the odds of death (OR: 32.3; 95% CI 3.5-291.0) as well as the odds of severe injury (OR: 1.9; 95% CI 1.2-3.2)
compared with other mechanisms of injury. As a conclusion, bicyclists in Iran, particularly males and young children, are vulnerable to severe

injury and death when struck by moving vehicles on highways.
© 2007 Elsevier Ltd. All rights reserved.
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1. Introduction

Unintentional injuries are the second leading cause of death in
Iran (Naghavi, 2004). In 2000 and 2001, the rates of fatal injuries
were 58.9/10° persons (Naghavi, 2001) and 57/10° (Naghavi,
2004), respectively. Among these the leading mechanism of
death was road traffic collisions (38/10°) (Naghavi, 2004). In
1999, medico-legal documents (Coroner’s office or Medical
Examiners’ documents) revealed that the crude mortality rate for
road traffic collisions was 25.8/10°, with males demonstrating a
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higher rate than females (39.1/ 10° versus 10.5/10%) (Montazeri,
2004). Compared to the world estimates in 2000, traffic-related
mortality in Iran was higher (31.3/10° versus 19.5/10°) and
also higher than the rate estimated for Eastern Mediterranean
(EMRO)! countries (27.7/10°) (WHO, 2003). Finally, traffic
collisions were also the main cause of death among children
<14 in rural areas of Iran (37%) (Soori and Naghavi, 1998).
While much is known about traffic deaths and injury, the
country-wide rate of bicycle injuries has not been examined
in detail. Despite the importance of this problem, extensive
searches for other databases revealed limited published evi-

I EMRO countries include: Afghanistan, Bahrain, Djibouti, Egypt, Islamic
Republic of Iran, Iraq, Jordan, Kuwait, Lebanon, Libyan Arab Jamahiriya,
Morocco, Oman, Pakistan, Palestine, Qatar, Saudi Arabia, Somalia, Sudan,
Syrian Arab Republic, Tunisia, United Arab Emirates, Yemen.
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dence. A 1-year study in an Iranian province in 1999 revealed
that 4.9% of injured children in urban and sub-urban areas
referred to emergency departments were pedal cyclists, of
whom, 55% had head injuries (Soori, 2002). In another provin-
cial study in 1994, of 2304 traffic-related injuries which referred
to ED, 191 (8.2%) were in bicyclists and 37 (21%) of these suf-
fered from head injuries (representing 6.7% of all traffic-related
head injuries) (Foroudnia and Janghorbani, 1996).

The rate and severity of bicycle injuries has decreased in many
countries in the past 25 years (Nixon et al., 1987; Cushman et
al., 1992; Vulcan et al., 1992; Thompson et al., 1995; Linn et al.,
1998; Wesson et al., 2000; Cook and Sheikh, 2003). To prevent
cycling casualties, methods of protection such as bicycle hel-
mets (Lardelli et al., 2003), designated cycling paths, (Staunton
et al., 2003; Boarnet et al., 2005) and visibility aids (Kwan and
Mapstone, 2004) have been employed. Some jurisdictions have
also introduced social interventions such as helmet legislation,
(Cameron et al., 1994; Macknin and Medendorp, 1994; Ni et al.,
1997; Kanny et al., 2001; Lee et al., 2005) and promotional pro-
grams (Dannenberg et al., 1993; Rivara et al., 1994; Abularrage
et al., 1997; Farley et al., 2003) to increase helmet use. Con-
versely, many countries, such as Iran, have not implemented
any of these efforts to reduce bicycling injuries.

Given the various and practical interventions for injury pre-
vention, it is important to explore the causes of cycling injuries in
Iran in order to prioritize interventions. The current study was
designed to examine the circumstances and nature of cycling
injuries in 13 health divisions in Iran and describe the risk factors
for serious injuries.

2. Method
2.1. Data procedure

This is a secondary analysis of a data set provided by the
Ministry of Health and Medical Education of the Islamic Repub-
lic of Iran. Permission to use this data-set was provided by
the Deputy Minister for Health Affairs (Dr. M.E. Akbari). The
Health Research Ethics Board at the University of Alberta also
approved this analysis.

In 2003, a comprehensive survey, addressing ten categories
of injuries including traffic-related injuries, was conducted in
13 health divisions located in 11 provinces of Iran (population
9,817,797) by Naghavi and colleagues. Standard data collection
instruments were completed by trained nurses and health work-
ers in all hospitals located in 64 cities/towns. These research
assistants interviewed patients who stayed more than 24 h in
hospital or their relatives (if patient was too sick or had died) and
hospital personnel and also extracted clinical data from emer-
gency department and hospital records. They also supplemented
fatalities with information from medico-legal documents (Coro-
ner or Medical Examiners’ documents) to prevent any missing
cases. For each health division, depending on the prevalence
of injuries in the previous years, data collection period was
scheduled for 3—6 months. This report will focus on the data
coded as bicycle injuries from the category of motor vehicle
injuries.

2.2. Instruments

The survey instrument consisted of two main parts; the first
part included demographic information, time, location, mech-
anism of injury and outcome, and the second part employed
the ICD-9 N code system describing the type of injury observed
(Appendix A). We calculated the Abbreviated Injury Scale (AIS)
(Association for the Advancement of Automotive Medicine,
1990) and Injury Severity Score (ISS) (Baker, 1974) for each
individual. We also categorized injuries by body region (Barell
et al., 2002). We assigned ISS < 8 and ISS > 8 as the cut point
for low and high severity of injury to perform univariate and
multivariate analyses (Rivara et al., 1997).

2.3. Reliability sub-study

To assess reliability, a sub-study was performed on 26 charts
including all 6 bicyclists and a random sample of 20 motorcy-
clists from a trauma center in Semnan city (center of Semnan
health division) by one of the authors (MK). We compared data
from the original survey instruments with the new completed
instrument by the assessor, using patients’ charts (no interviews
were performed). Simple agreement (%) between two records
was examined and reported.

2.4. Analysis

Using SPSS software (SPSS Inc., 2004), initial analyses
described the characteristics of the population and the type and
anatomical distribution of injuries. Because the length of data
collection varied between 3 and 6 months among different health
regions; for examining risk of casualties among health divi-
sions, we assumed a Poisson distribution for injury occurrence,
adjusted by person-time of exposure, to estimate rate ratios (RR)
and 95% CI. Univariate analysis assessed associations between
severity of injury or death and important factors like age, sex,
residence, mechanism and location of injury. Due to insufficient
numbers of death in some subgroups (Table 1), we used indicator
variables to predict the risk of each mechanism or location.

Unconditional logistic regression was used to calculate odds
ratios (and 95% confidence intervals (CI)) adjusted for selected
covariates that were statistically significant at the 0.10 level in
univariate analysis. Age and sex were included in all regression
models for substantive reasons (Acton et al., 1995; Bostrom and
Nilsson, 2001).

3. Results
3.1. Reliability results

Of the 26 hospitalized patients, 8 died. Simple agreement
was excellent for the following categories: age, sex, residence,
education (all 100%), injury sustained in cases that died (n=38;
100%), location of collisions (96%), and rider/passenger status
(85%). Agreement was lower for the exact injury sustained in
those surviving their injuries (66%). Disagreements were minor
and did not influence the ISS scoring.
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Table 1
Number of injured cyclists by circumstances
Died Injured Total
Mechanism of collision
Falling to the ground 1(5.0)* 232(55.2) 233(53.0)
Striking a fixed object 0(0.0) 27(6.4) 27(6.1)
Striking a moving vehicle 19(10.7) 159(37.9) 178 (40.0)
Being hit by other vehicles 0(0.0) 2(0.5) 2(0.5)
Total 20(100.0) 420(100.0) 440 (100.0)
Education
No education 4(20.0) 52(12.4) 56 (12.7)
Primary school 6(30.0) 167 (39.8) 173(39.3)
Middle school 7(35.0) 112(26.7) 119(27.0)
High school 2(10.0) 49(11.7) 51(11.6)
University 0(0.0) 21(5.0) 21(4.8)
Graduate 0(0.0) 5(1.2) 5(1.1)
Others 1(5.0) 14(3.3) 15(3.4)
Total 20(100.0) 420(100.0) 440 (100.0)
Delivery method
EMS 3(25.0) 25(6.0) 28(6.5)
Police 0(0.0) 4(1.0) 4(0.9)
Bystanders 9(75.0) 369 (88.7) 378(88.3)
Self-rescued 0(0.0) 18(4.3) 18(4.2)
Total 12(100.0) 416(100.0) 428(100.0)
Time of collisions
1:00 a.m. to 7:00 a.m. 2(10.0) 5(1.2) 7(1.6)
7:00a.m. to 1:00 p.m. 10(50.0) 118(28.4) 128(29.4)
1:00 p.m. to 7:00 p.m. 7(35.0) 202 (48.7) 209 (48.0)
7:00 p.m. to 1:00 a.m. 1(5.0) 90(21.7) 91 (20.9)
Total 20(100.0) 415(100.0) 435(100.0)
Location of collisions
Street or alley 7(35.0) 331(78.8) 338(76.8)
Highway 0(0.0) 8(1.9) 8(1.8)
Inter-city highway 5(25.0) 15(3.6) 20(4.5)
Inter-city express way 4(20.0) 5(1.2) 9(2.0)
Rural road 4(20.0) 52(12.4) 56(12.7)
Yard of house or school 0(0.0) 9(2.1) 9(2.0)
Total 20(100.0) 420(100.0) 440 (100.0)

2 Percentage within columns.
3.2. Study sample

During the study period in 13 health divisions, 8817 persons
were hospitalized and/or died due to traffic-related injuries: 440
(5%) of whom were pedal cyclists including 20 (4.5%) who
died.

3.3. Study population

The majority of pedal cyclists involved in a crash were male
(94.8%) with a median age of 14 years (75% <18). Overall,
68.2% of them lived in urban areas and 6.8% were companion
to bicycle riders. The level of education of crashed bicyclists was
different among which 12.7% had no education, 66.7% had com-
pleted primary and middle school, and 5.9% were graduates of
colleges or universities. The risk of cycling injury varied among
13 health divisions; four of which revealed a higher risk of injury
than the overall population (Table 2). Due to an absence of deaths
in some regions, analyses of death could not be completed for all
health regions. One region (Kashan) had a significantly higher

risk of death compared with the overall population (RR: 7.36;
95% CI: 2.51-21.53) (Table 2).

Examining age, sex and residence of injured cyclists in all
health regions revealed that the 5—-14 year olds had the highest
incidence rate of bicycling injuries at 25.0/100,000 person-years
(p-ys), which is 3—4 times greater than that in other age groups.
The incidence rate of injury among males (18.5/100,000 p-ys)
was 17 times greater than females (1.1/100,000 p-ys) and the
incidence rate of injury in urban areas (11.8/100,000 p-ys) was
45% greater than rural areas (8.1/100,000 p-ys) (Table 3).

3.4. Injuries sustained

Approximately 73% (307) of injured bicyclists (non-fatal)
sustained one injury, 22% (94) had two injuries and 5% (19)
had three injuries. External injuries, including open wounds and
crush injuries, were the most common (30%). Upper (25%) and
lower extremities (20%) were the next most common injuries.
Head injuries, including skull fractures and brain injuries, com-
prised 14% (63) of cycling injuries. Overall, 62% of crashed
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Table 2

Rate ratio (RR) of cycling injury and death in 13 health divisions, Iran 2003
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Fig. 1. Percentage of bicyclists’ casualties by months among 13 health divisions,
Iran 2003.

bicyclists had at least one injury of the upper or lower extremi-
ties and 47% sustained external or superficial injuries. While
pedal cyclists under age 20 were more likely to experience
extremity injuries (OR: 1.5; 95% CI: 0.92-2.5), bicyclists over
54 years were more likely to suffer from head injuries (OR: 3.6;
95% CI: 1.7-7.5) and chest/abdomen injuries (OR: 6.0; 95% CI:
2.1-17.0). External injuries did not show any particular pattern
among age groups.

3.5. Death events

Most deaths were due to head injuries (18/20, 90%). The
two remaining deaths were caused by a spinal cord injury and
a heart attack. Of the bicyclists who died, 8 (40%) died at the
scene of collision, 3 (15%) during transportation and 9 (45%)
at the hospital. More information about the mechanism, time,
and location of collisions, education and rescue method is pro-
vided in Table 1. Cycling injuries and deaths seemed to follow
a seasonal pattern. As the weather warmed (e.g., the beginning
of the spring to the mid-summer), cycling injuries increased,
peaking in September, and then declined through to November
(Fig. 1).

3.6. Univariate analyses

Pedal cyclists who struck a moving vehicle were two times
more likely to suffer a severe injury (OR: 2.0; 95% CI 1.27-3.1)
than other mechanisms of injury (e.g. fall, striking a stationary
object or being hit by a vehicle). Compared with other mech-
anism of injuries, falling from bicycle was accompanied by a
lower risk of severe injury (OR: 0.54; 95% CI 0.3-0.8). Individ-
uals within 6-12, 13—17, and 18-54 age groups demonstrated a
lower risk of severe injury than those 55 years and older (OR:
0.36; 95% CI 0.2-0.7), (OR: 0.27; 95% CI 0.1-0.6) and (OR:
0.41; 95% CI 0.2-0.9), respectively. Sex, residence, time, loca-
tion of collision, and companionship (being a passenger on a
bicycle) did not influence the severity of injuries (Table 4).

Striking a moving vehicle significantly increased the risk of
death (OR: 31.2;95% CI 4.1-235.0) compared with other mech-
anisms of injury (e.g. fall, striking a stationary object or being hit
by a vehicle). Other significant risk factors for death were those
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Table 3
Incidence of fatal and non-fatal injuries (per 100,000 person years) in total population of 13 health divisions; based on age, sex and residence
Age groups Male Female Total

Urban Rural Total Urban Rural Total Urban Rural Total

<5 years 8% (8.3)° 4(7.0) 12(7.8) 2(2.2) 2(3.6) 4Q2.7) 10(5.3) 6(5.3) 16(5.3)
5-14 143 (50.2) 74(37.5) 217 (45.0) 12(4.4) 6(3.1) 18(3.9) 155(28.0) 80(20.7) 235(25.0)
15-49 100(13.2) 44(10.1) 144(12.0) 1(0.1) 0(0.0) 1(0.1) 101(6.7) 44(5.2) 145(6.1)
>50 34(23.5) 10(3.5) 44(10.3.5) 0(0.0) 0(0.0) 0(0.0) 34(12.0) 10(2.5) 44(6.5)
Total 285(22.2) 132(13.5) 417 (18.5) 15(1.2) 8(1.0) 23(1.1) 300(11.8) 140(8.1) 440(10.35)

2 Actual frequency of injured cyclists.
® Incidence.

collisions occurring on highways (OR: 11.4; 95% CI 4.3-29.9)
compared with other locations including streets or alleys, rural
roads and house or school yards. Collisions occurred between
1:00 a.m. and 1:00 p.m. caused more death (OR: 3.6; 95% CI
1.4-8.9) than those happened after 1.00 p.m. upto 1.00 a.m. Age,
sex, residence, falling into the ground and being a passenger did
not introduce any additional risk of death (Table 4).

3.7. Multivariate analysis

In the multivariate model, severe injury was associated
with striking a moving vehicle (OR=1.97; 95% CI: 1.2-3.2)
and inversely associated with age 6-12 (OR=0.40; 95% CI:
0.2-0.84). The Hosmer Lemeshow goodness of fit test indicated
that there were no problems with the model fit for both models.
(p-value =0.99). We did not fit a multivariate model for fatal
injuries due to the small number of outcomes.

4. Discussion

This prospective study examined traffic-related injuries
resulting in hospitalization or death in 13 health divisions in
Iran. Of the total number of traffic-related injuries (8817) in this
study, 5% (440) were in bicyclists. This proportion was similar
to two previous smaller provincial studies in Iran (Foroudnia and
Janghorbani, 1996; Soori, 2002), and also comparable to propor-
tions in other countries (Kennedy, 1996; Jacobson et al., 1998;
Klimentopoulou et al., 2004). The male/female ratio of 17:1 is
similar to that found in another study performed in 6 university
hospitals in Tehran with 13.4:1 (Roudsari et al., 2004); how-
ever, it is larger than results in Ahvaz and Kerman; 3.7 and 4.6
(Foroudnia and Janghorbani, 1996; Soori, 2002), respectively.

In other countries, male/female ratios varied between 1 and
4 (Cushman et al., 1990; Frank et al., 1995; Foltin, 1996;
McCarthy and Gilbert, 1996; Odero et al., 1997; Rivara et al.,

Table 4
Univariate analysis: severity of injuries and fatality by main attributes of cyclists and indicators of collisions
% ISS > 8 % ISS <8 OR 95% C1 % Dead % Injured OR 95% C1
(n=103;24.5%) (n=317;75.5%) (n=20; 4.5%) (n=420; 95.5%)
Age (in year)
<5 49 3.5 0.53 0.1-1.8 0.0 3.8 - -
6-12 35.0 37.2 036" 0.1-0.7 15.0 36.7 0.24 0.05-1.2
13-17 27.2 37.5 027" 0.1-0.6 45.0 35.0 0.75 0.2-2.9
18-54 16.5 15.5 041" 0.2-09 25.0 15.7 0.93 0.24.1
>55 16.5 6.3 1.00 Reference 15.0 8.8 1.00 Reference
Gender
Male 93.2 95.3 1.00 Reference 95.0 94.8 1.00 Reference
Female 6.8 4.7 1.47 0.6-3.7 5.0 52 0.95 0.1-74
Residence
Urban 74.8 67.2 1.00 Reference 50.0 69.0 1.00 Reference
Rural 255 32.8 0.7 0.4-1.1 50.0 31.0 2.23 0.9-5.4
Fall* (other mechanisms)® 43.7 59.0 0.54"  0.3-0.8 5.0 55.2 0.04 0.01-0.3
Passenger of bicycle 10.7 6.0 1.9 0.9-4.0 0.0 7.1 - -
(rider)
Striking a moving vehicle 50.5 33.8 2.00" 1.27-3.1 95.0 37.9 31.2° 4.1-235.0
(other mechanisms)
Time (PM) 294 29.7 0.98 0.6-1.6 60.0 29.6 3.6" 1.4-8.9
Highway collision (other 8.7 6.0 1.50 0.6-34 45.0 6.7 11.4" 4.3-29.9
locations)

2 Indicator variable.
b Reference.
* Statistically significant.
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1997, Linn et al., 1998; Bostrom and Nilsson, 2001; Davidson,
2005). The reason why fewer females were injured than males
in this survey might be due to social customs in Iran which
discourage females from riding in public places; however, we
cannot prove this scientifically. Alternative explanations include
that women tend to be more cautious (Soori, 1999) and also ride
more slowly than males (Graitcer et al., 1995).

The majority of injured bicyclists (75%) were <18 years,
with a median age of 14 which was similar to a report by Frank
et al (60% were <21) in Oregon (Frank et al., 1995) and Stutts et
al. (62% were 5—14) in North Carolina, USA (Stutts et al., 1990).
In our study the 5—14 age group had the highest incidence rate of
cycling injuries (25.0 per 100,000 p-ys): this was approximately
4 times greater than bicyclists <5, 15-49, and >50 years of
age. We do not know the cycling behavior of each age group;
however, higher incidence of injuries among 5—14 age-groups
may reflect a greater cycling exposure. Lack of experience and
greater risk taking behavior (Everett et al., 2001) might be other
factors that influence injury rates among different ages.

The incidence rate of injury in urban areas (11.8/100,000
p-ys) was 45% greater than rural areas (8.1/100,000 p-ys). No
further information was available to explain this finding, how-
ever, difference in exposures, road conditions and safety habits
could partially explain that (Macpherson et al., 2004).

An important finding in our study was information about head
trauma among bicyclists who crashed. We found that one-quarter
of injured bicyclists had severe injuries (24.5% with ISS > 8)
mainly involving head trauma, which contributed to 18 out of
20 deaths. This finding is similar to other studies indicating that
brain injury is a leading cause of death (Sacks etal., 1991; Acton
etal., 1995; Kennedy, 1996; McCarthy and Gilbert, 1996; Li and
Baker, 1997; Montazeri, 2004) among pedal cyclists.

Although there was no information about helmet use, we
assume few bicyclists were wearing helmets. This assumption
is based on findings from three studies in Iran, where none of
the injured bicyclists referred to hospitals were using a bicy-
cle helmet at the time of collision (Foroudnia and Janghorbani,
1996; Soori, 2002; Zargar et al., 2004). While bicycle helmets
are highly effective at preventing mild and severe head injuries
(Maimaris et al., 1994; Thomas et al., 1994; Grimard et al.,
1995; Kennedy, 1996; Jacobson et al., 1998; Linn et al., 1998;
Thompson et al., 1999), at the present time there is no legislation
mandating bicycle helmet use in Iran.

We found that bystanders delivered most injured bicyclists to
hospital (88% among injured, 75% among dead bicyclists). As
emergency medical services (EMS) usually apply standardized
methods of treating and mobilizing injured patients, it seems
reasonable to attempt to increase the number of injured cyclists
assessed and transported by EMS in Iran. A study examining
the efficiency of the EMS system in Tehran showed that the
mean time interval for “dispatch-beginning to hospital-arrival”
was 45 min (Modaghegh et al., 2002), which is greater than
what reported for EMS in Seattle, (ArreolaRisa et al., 1995)
or in Orana, New South Wales, Australia (Papadimitriou et al.,
1994), and in Helicopter EMS (Biewener et al., 2005). We also
found that some regions experienced higher rates of injury than
others (e.g. Kashan, Shahrood); however, further detailed infor-

mation about riding exposure is required before more definitive
conclusions can be drawn.

There are some limitations for this study. This survey was
restricted to those injured bicyclists who were hospitalized for
more than 24 h. Because many minor injuries may be assessed
and treated in an emergency setting without requiring admission,
the actual number of cycling injuries might have been under-
estimated in this study (Cushman et al., 1990; Linn et al., 1998;
Dennerlein and Meeker, 2002; Davidson, 2005). It is likely, how-
ever, that we captured most of the severe cycling injuries in this
study.

Different time frame of data collection for each health divi-
sion may have introduced a limitation for this study; however, by
collecting all data in spring-summer and application of person-
time of exposure, we accounted for the difference in periods
of data collection and seasonal effect. We did not control for
differences due to temporal variations within spring-summer
months.

Since the reliability sub-study had a small sample size, find-
ings cannot be considered conclusive; however, we noted high
agreement (85-100%) between coders, except for the type of
injury sustained among survivors (66%).

Notwithstanding these concerns, this survey is a geographi-
cally extended cross-sectional study of bicycle injuries in Iran
and an analytic epidemiologic study on important risk factors.
This kind of investigation has not been performed among the
Iranian population before and it highlights the public health
importance of similar investigations in other international loca-
tions.

5. Conclusion
From this evaluation two conclusions can be made:

1. Bicyclists, particularly males and young children in Iran are
vulnerable to severe injury and death. The risk of serious
injury or death is higher when the mechanism of injury is
striking a moving vehicle on a highway.

2. The head is the most frequent site of severe injury with or
without subsequent death.

More population-based studies are needed to explore the
actual number of injured pedal cyclists presenting to the EDs,
including those with minor injuries. Information from the scene
of collisions and an assessment of the cycling habits and use of
bicycle helmets in Iran can add to our current knowledge. A clear
picture of circumstances surrounding pedal cyclists will provide
information for policy makers and other stakeholders to employ
new measures to prevent such severe injuries and deaths.
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Appendix A. Global burden of diseases classification for
ICD-9 nature of injury

Nature of injury ICD-9 N code
1 Fracture skull 800-801
2 Fractured face bone 802
3 Fractured vertebral column 805
4 Injured spinal cord 806 and 952
5 Fractured rib or sternum 807
6 Fractured pelvis 808
7 Fractured clavicle, scapula, or humerus 810-812
8 Fractured radius or ulna 813
9 Fractured hand bones 814-817
10 Fractured femur 820-821
11 Fractured patella, tibia, or fibula 822-823
12 Fractured ankle 824
13 Fractured foot bones 825-826
14 Other dislocation 830, 833-834, 836-839
15 Dislocation shoulder, elbow, or hip 831, 832, 835
16 Sprains 840-848
17 Intracranial injury 850-8554
18 Internal injuries 860-869
19 Open wound 870, 872-884, 890-894
20 Injury to eyes 871, 950
21 Amputated thumb 885
22 Amputated finger 886
23 Amputated arm 887
24 Amputated toe 895
25 Amputated foot 896, 897.0-897.1
26 Amputated leg 897.2-897.3
27 Crushing 925-929
28 Burns <20% 940-947, 948.0-948.1
29 Burns >20% and <60% 948.2-948.5
30 Burns >60% 948.6-948.9
31 Injured nerves 951, 953-957
32 Poisoning 960-979, 980-989
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