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Objective: To investigate the epidemiological aspects of all-cause injuries in Hamadan province during a
6-year period.

Methods: We conducted a cross-sectional study on injured subjects admitted to private or governmental
hospitals in Hamadan province during March 2009 to March 2015. The epidemiological characteristics were
retrieved from a registry-based system including gender, residency, injury mechanism and date of injury
occurrence, outcome of hospitalization (full recovery/disability/death).

Results: Totally, 135,925 hospitalized injured cases were recorded. The majority of cases were male (72.6%)
and were occurred in urban areas (60%), about 40% of patients were in 20-34 years’ age group, and the highest
proportion (30.13%) of injuries occurred in summer. Logistic regression showed that the odds of disability vs.
recovery was significantly higher in rural areas [Adjusted odds ratio (AOR)=3.42] and the odds of death vs.
recovery was higher among male gender (AOR=1.46). In addition, comparing to the 0-4-year age-group, odds
of death were significantly higher in middle aged and elderly victims.

Conclusion: Our findings showed that middle age groups, male gender and urban area increase the odds of
death. Injured males and old age subjects had the highest odds of death and out of residential area injuries were
common cause of leading death injuries.
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Introduction

Road traffic accident (RTIs) are unexpected
events which cause the unpleasant health-related
outcomes such as deaths and disabilities. They are
the most important concerns in public health in both
high- and middle/low income countries [1]. Iran is
a Middle East country with a high burden of RTIs
[2, 3]. Leading death RTIs are considered as the
second leading cause of death in Iran. In addition,
RTlIs are the first cause of years of life lost (YLL)
with a proportion of 16% [4]. The epidemiological
aspects of RTIs and their related-deaths are different
in developed and developing countries due to some
different socio-demographic and cultural factors
which require specific approaches and strategies
to planning in each region [5-7]. Previous studies
conducted in Iran [8, 9] reported a declining trend
in the RTIs-related mortality, other studies [10,
11] showed several important factors such as male
gender, younger age, summer season, rural roads,
and low educational level affecting on mortality, and
disability due to RTIs. The results of one conducted
study in Iran showed that 26% of injuries deaths are
preventable [12].

Nowadays, accidents are considered as a pandemic
problem not only on the road, but also at home, school,
and sports fields, recreation centers, workshops, etc.
[13, 14]. In Iran, 64 percent of children’s injuries
are due to domestic accidents [15]. Injuries are not
inevitable; they can be prevented or controlled [13].
Despite a declining trend in the accident rates [8,
9], the burden of accidents during the past decade
are still a major public health concern in Iran with
a proportion of 76% among all causes of death
[11]. Therefore, more epidemiological information
about the characteristics of all-cause injuries may
help policymakers to the development of better
prevention strategies. This study aimed to investigate
the epidemiological aspects of all-cause injuries in
Hamadan province during a six-year period.

Materials and Methods

Study Population

This cross sectional study was conducted on 135,925
injured cases admitted to private or governmental
hospitals in Hamadan province, western Iran during
March 2009 to March 2015.

Eligibility Criteria

All of injured cases that were recorded their
information to private and governmental hospitals
in Hamadan province regardless of province of
residence during mentioned time period were entered
to the study.

Injury Description and Outcomes

We categorized injury mechanism as: car accident,
motor cycle accident, pedestrian accident, strike (hit
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forcibly and deliberately with one’s hand or a weapon
or other implement), fall (move from a higher to a
lower level, typically rapidly and without control),
poisoning, electro shock, drowning, suicide, animal
bite and other, as well injury outcome categorized to
full recovery, disability and death.

Measurements/Data Collection

This national registration system designed by
Center of Disease Control of the Ministry of Health
is in Microsoft access program form and included
variables of gender, location of accident (urban/
rural), injury mechanism, date of accidents (season),
and injury outcome (recovery/ disability/death).
The related data were collected from a database
designed to record trauma victims’ characteristics
of'accident victims in hospitals and outcomes were
full recovery, disability and death. This information
is collected by hospital staffs and periodically (the
end of each season) transferred to deputy of health
and through counties health centers. In Hamadan
province, this information obtained from 26
hospitals of 9 covered counties (Asadabad, Bahar,
Hamadan, Famenin, Kabudarahang, Malayer,
Nahavand, Tuyserkan and Razan).

Statistical Analysis

Descriptive statistics including Mean+SD and
percentages as well as frequency table for showing
demographic characteristics of cases and bar chart
for showing common causes of injury by age
group were used to summarize and describe data.
Multinomial logistic regression was used to reflect
partial effects of each independent variable on
injury outcome (dependent variable). Multinomial
logistic regression is the regression analysis to
conduct when the dependent variable is nominal
with more than two levels. Since injury outcome is
a nominal variable, and death/disability following
injury are categories of interest, we considered
recovery/recovery as the reference category for
the independent variable. Statistical analyses were
conducted at 95% significant level using Stata 12
(StataCorp, College Station, TX, USA).

Results

Descriptive Statistics

Overall, 135925 hospitalized trauma victims were
studied in a six-year period. Nearly 40% of patients
were in 20-34 years’ age group and only 5.45%
of them had less than 5 years of age. Mean (SD)
age of the victims among men and women were
31.83 (19.98) and 29.58 (17.74) years, respectively
(p<0.001). Most of the cases (72.6%) were male
and 81,001 (60%) of incidents occurred in urban
areas. In regard of season, the highest proportion
of injuries occurred in summer (30.13%) and less
than 20% of injuries (19.34%) were occurred in
winter (Table 1).
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Table 1. Demographic characteristics of subjects under study during a 6-year period.

Characteristics Number %
Gender Male 98,676 72.6
Female 37,249 274
Age group (year) 0-4 7,410 5.45
5-19 30,409 22.37
20-34 54,012 39.74
35-49 22,241 16.36
50+ 21,853 16.08
Accident location Urban 81,001 60.0
Rural 38,508 28.3
Out of urban & rural 16,416 12.1
Season Spring 33,724 24.81
Summer 40,958 30.13
Autumn 34,957 25.72
Winter 26,286 19.34
Outcome (recovery/ disability/ death) are different according

In terms of the type of traumas and accidents
and their frequency, strike, car accident, fall and
motorcycle accident with the 22.2%, 21.8%, 10.7%
and 9.7% were common causes of injuries in
Hamadan province in the mentioned time period.
As shown in Figure 1, in age groups of 0-4, 20-
34, 35-49 and more than 50 years car accident with
a proportion of 27.9%, 21%, 29% and 22.7% was
common cause injury, but strike with a proportion
of 26.6% of was a common cause of injury in age
group 5-19 years.

Regression Analysis

The results from multinomial logistic regression
with injury outcome (recovery/ disability/ death)
regressed on gender, age group, accident location and
season unadjusted and adjusted for covariates are
presented in Table 2. We hypothesized that outcome
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Percentage
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to demographic and related risk factors to accident
in subjects. The odds of disability vs. recovery were
significantly higher in rural compared urban areas
(adjusted odds ratio (AOR)=3.42, 95% CI: 1.76, 6.65)
and the odds of death vs. recovery were higher among
male gender (AOR=1.46, 95% CI: 1.29, 1.67) and out
of urban and rural compared urban areas (AOR=
1.6, 95% CI: 1.39, 1.86). Recovery were significantly
higher for age group of 35-49 years (AOR=1.35) and
for more than 50 years of age (AOR=2.69) compared
to age group of 0-4 years.

Discussion

Through of this cross-sectional study, 135,925
traumas and accidents were enrolled to determine
the important epidemiology aspects of accident
occurrence in Hamadan province, during six years

20-34 35-49 50+
Age group

M car accident  mstrike mfall mpedestrainaccident ™ motorcycle accident

Fig. 1. Percentage of common causes of injury in Hamadan province by age group.
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Table 2. Unadjusted and adjusted odds ratios of association between patient’s characteristics and accident outcome in Hamadan

province.
Characteristics Unadjusted OR (95% CI) Adjusted OR" (95%CI)
Disability vs Recovery Death vs Recovery Disability vs Recovery Death vs Recovery
Gender Female 1 1 1 1
Male 1.56 1.34° 1.56 1.46
(0.72, 3.38) (1.18, 1.53) (0.72,3.38) (1.29, 1.67)
Age group (year) 0-4 1 1 1 1
5-19 1.45 0.53" 1.31 0.55°
(0.17, 12) (0.4,0.71) (0.16, 10.95 (0.41, 0.73)
20-34 2.46 0.78 2.25 0.78
(0.33, 18.5) 0.6, 1) (0.3, 16.88) (0.6, 1.01)
35-49 2 1.36 1.87 1.35°
(0.24, 16) (1.04, 1.79) (0.22, 15.55) (1.03, 1.77)
50+ 3.44 2.62¢ 3.12 2.69*
(0.44, 26.9) (2.03, 3.39) (0.4, 24.45) (2.08, 3.48)
Accident Urban 1 1 1 1
location Rural 3.46* 1.08 3.42¢ 1.04
(1.78, 6.72) (0.95, 1.23) (1.76, 6.65) (0.92, 1.19)
Out of urban 1.42 1.75° 1.39 1.6°
& rural (0.47,4.31) (1.51,2) (0.46, 4.24) (1.39, 1.86)
Season Spring 1 1 1 1
Summer 0.62 1.05 0.6 1.06
(0.26, 1.47) (0.91, 1.23) (0.25,1.43) (0.91, 1.27)
Autumn 0.97 1.14 0.97 1.08
(0.43,2.15) (0.98, 1.32) (0.43,2.17) (0.93, 1.26)
Winter 0.86 1.04 0.89 1
(0.35,2.1) (0.88, 1.22) (0.36, 2.19) (0.86, 1.19)

2p<0.05; ®Adjusted for other variables in the model, OR: odds ratio

2009-2015. Accidents occurred more among males,
urban residents and patients aged 20-34 years. The
odds of handicap due to incident were higher in
rural areas compare to urban locations, also the
odds of death in male, old ages, and in residential
areas were higher. Our finding is consistent with
other reports that demonstrated young age and male
genders are more vulnerable to injuries in developing
countries [11, 16]. Among the possible reasons for
high incidence of accidents in these two groups can
be mentioned to more presence of men and young
people in daily activities.

According to our results, 60% of injuries occurred
in urban areas. Consistent with our finding, Bakhshi
et al. showed that the number of victims of injuries
in urban areas were almost as twice as the rural
residents [17]. Steadily increasing of motorcycles in
the city streets can be rational explanation for this
epidemic picture in Iran [18]. As well some part of
this difference in frequency of accidents by accident
location is due to greater number of urban population
in Hamadan province (about 60% urbanization rate).

We also found that 31.5% of the total injuries
occurred due to car and motorcycle accident. It is
large proportion of all accidents. The important
reasons for this can be educational, industrial and
commercial development without the appropriate
development in road construction [19-21]. In fact,
production of automobiles in recent years without
enough improvements in other components of injury
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prevention such as environmental and behavioral
modifications can justify high burden of car and
motorcycle accident in Iran. As well, in our study
nearly half (44%) of the hospitalized cases occurred
due to strike, and car accident, other important
causes of injury were fall and motorcycle accident
in younger age groups, 5-19 and 20-34 age gropes,
strike was the leading cause of injury. In a study
on home accidents in Iran was shown that burns,
injuries and falls are the three leading of injury
mechanism, respectively [22]. Another study was
showed that 0 — 4 and > 60 years’ age groups are the
highest and lowest rate of injuries risk in Iran [23].

In this study multinomial logistic regression was
used to determine of important predictors towards
accident outcome (recovery/ disability/ death) through
of independent variables including gender, age group,
location of accident and season. The odds of disability
due to injuries was higher in rural compared urban
areas, and higher odds of death was observed in
males compared to females. The difference in the
injury mechanisms according injured gender and
higher occurrence of injuries with more severity like
traffic accidents in males can justify this increased
risk in males. According to our finding, the odds of
death was significantly higher in out of residential
areas injuries compared in residential areas. Road
traffic injuries are the leading cause of death by
injury and the 3rd leading cause of all deaths in Iran
[3]. High speed vehicles and severity of accidents in

Bull Emerg Trauma 2018;6(3)



roads can justify this increased risk. The comparison
result between age groups was showed that 35-49
years’ age group has a more risk to death compared
to 5-19 years’ age groups. According to previous
reports 69.7% of trauma brain injury was occurred
in motorcycle riders [15]. The main reason for this
high serious outcome is lack of use some protective
devices such as helmet in motorcyclists’ derivers,
some reasons that people do not wear helmets
are feeling less likely crash in short distances by
motorcyclists, scorching heat, and fear of stealing
on leaving the motorcycle [24, 25].

Some limitations should be mentioned in this
study. First, this study is a cross-sectional study and
potentially prone to selection and information bias
[26]. Second, under reporting, due to not including
victims with minor injuries that did not require
hospital care to the study, can affect our finding.
Third, due to not identified co-morbidities in victims
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we do not determine these effects on accident and
side effects. Fourth, the predictor variables limited
to four variables (age, gender, location, and season)
other variables such as job, socioeconomic status,
co-morbidities, car types (sedan or none sedan), the
presence of airbag, car size and speed not included
due to limitation on data.

In conclusion, injuries are an important health
concern with high morbidity and mortality in
Hamadan province. Our study confirmed results
of other studies that reported middle aged groups,
male gender and urban area exceed the risk of
injuries. Also the risk of disability due to injuries
were higher in rural, and risk of death were higher
in males compare to females. Finding of this study is
important to better explicate of epidemiology aspects
of accidents in Hamadan province.

Conflicts of Interest: None declared.

Peden M, Scurfield R, Sleet D,
Mohan D, Hyder AA, Jarawan E,

of traffic accidents deaths in Iran in
2014 and 2015. Int J Crit IlIn Inj Sci.

Kashan, Iran, 2012. Arch Trauma Res.
2015;4(1):e22203.

et al. World report on road traffic 2016;6(2):74-8. 16. Etehad H, Yousefzadeh-Chabok S,
injury prevention. World Health 10. Hosseinpour M, Mohammadian- Davoudi-Kiakalaye A, Moghadam
Organization: Geneva; 2004. p. 1-22. Hafshejani A, Esmaeilpour Aghdam Dehnadi A, Hemati H, Mohtasham-
Montazeri A. Road-traffic-related M, Mohammadian M, Maleki F. Trend Amiri Z. Impact of road traffic
mortality in Iran: a descriptive study. and Seasonal Patterns of Injuries and accidents on the elderly. Arch
Public Health. 2004;118(2):110-3. Mortality Due to Motorcyclists Traffic Gerontol Geriatr. 2015;61(3):489-93.
Akbari ME, Naghavi M, Soori Accidents; A Hospital-Based Study. 17. Bakhshi H, Assadpour M, Kazemi
H. Epidemiology of deaths from Bull Emerg Trauma. 2017;5(1):47-52. M. The accident referrals to an
injuries in the Islamic Republic 11. Fazel MR, Fakharian E, Mahdian M, emergency department in Ali-Ebn-e
of Iran. East Mediterr Health J. Mohammadzadeh M, Salehfard L, Abitaleb hospital, Rafsanjan: a
2006;12(3-4):382-90. Ramezani M. Demographic Profiles of descriptive study. 2006.

Saadat S, Yousefifard M, Asady Adult Trauma During a 5 Year Period  18. Mahdian M, Fazel MR, Sehat M,
H, Moghadas Jafari A, Fayaz M, (2007-2011) in Kashan, IR Iran. Arch Khosravi G, Mohammadzadeh M.
Hosseini M. The Most Important Trauma Res. 2012;1(2):63-6. Epidemiological Profile of Extremity
Causes of Death in Iranian Population;  12. Zafarghandi MR, Modaghegh MH, Fractures and Dislocations in Road
a Retrospective Cohort Study. Emerg Roudsari BS. Preventable trauma Traffic Accidents in Kashan, Iran:
(Tehran). 2015;3(1):16-21. death in Tehran: an estimate of trauma a Glance at the Related Disabilities.
Rad M, Martiniuk AL, Ansari- care quality in teaching hospitals. J Arch Bone Jt Surg. 2017;5(3):186-92.
Moghaddam A, Mohammadi Trauma. 2003;55(3):459-65. 19. Mahdian M, Sehat M, Fazel MR,
M, Rashedi F, Ghasemi A. The 13. Ebadi Fardazar F, Mansori K, Moraveji A, Mohammadzadeh
Pattern of Road Traffic Crashes in Solhi M, Hashemi SS, Ayubi E, M. Epidemiology of Urban Traffic
South East Iran. Glob J Health Sci. Khosravi Shadmani F, et al. A Cross- Accident Victims Hospitalized
2016;8(9):51677. sectional Study for Determinations More Than 24 Hours in a Level 111
Goniewicz M, Nogalski A, Khayesi of Prevention Behaviors of Trauma Center, Kashan County, Iran,
M, Lubek T, Zuchora B, Goniewicz Domestic Accidents in Mothers During 2012-2013. Arch Trauma Res.
K, et al. Pattern of road traffic injuries with Children Less than 5-year. 2015;4(2):¢28465.

in Lublin County, Poland. Cent Eur International Journal of Pediatrics. 20. Modarres SR, Shokrollahi MH,
J Public Health. 2012;20(2):116-20. 2016;4(5):1679-85. Yaserian M, Rahimi M, Amani N,
Wangdi C, Gurung MS. Burden, 14. Ayubi E, Mansori K, Soori H, Manouchehri A. Epidemiological
pattern and causes of road traffic Khazaei S, Gholami A, Rajabi A, et Characteristics of Fatal Traumatic
accidents in Bhutan, 2013-2014: a al. Population Attributable Risk of Accidents in Babol, Iran: A Hospital-
police record review. Int J Inj Contr Unintentional Poisoning in Iranian Based Survey. Bull Emerg Trauma.
Saf Promot. 2018;25(1):65-9. Children. International Journal of 2014;2(4):146-50.
Bahadorimonfared A, Soori H, Pediatrics. 2016;4(4):1655-62. 21. Khosravi Shadmani F, Soori H,
Mehrabi Y, Delpisheh A, Esmaili A, 15. Mohammadzadeh M, Paravar M, Karmi M, Zayeri F, Mehmandar M.

Salehi M, et al. Trends of fatal road
traffic injuries in Iran (2004-2011).
PLoS One. 2013;8(5):65198.

Mehmandar M, Soori H, Mehrabi Y.
Predicting and analyzing the trend

www.beat-journal.com

Mirzadeh AS, Mohammadzadeh J,
Mahdian S. Seat Belt Usage in Injured
Car Occupants: Injury Patterns,
Severity and Outcome After Two
Main Car Accident Mechanisms in

Estimating of population attributable
fraction of unauthorized speeding and
overtaking on rural roads of Iran.
Iranian Journal of Epidemiology.
2013;8(4):9-14.

237



Khazaei S et al.

22.

23.

Ghafari M. Epidemiological study of
domestic accidents in urban and rural
area of Shahrekord in 1999. Journal
of Shahrekord Uuniversity of Medical
Sciences. 2003;5.

Mohammadi R, Ekman R, Svanstrom
L, Gooya MM. Unintentional home-
related injuries in the Islamic Republic
of Iran: findings from the first year of
anational programme. Public Health.

24.

25.

2005;119(10):919-24.
Mohtasham-Amiri Z, Dastgiri S,
Davoudi-Kiakalyeh A, Imani A,
Mollarahimi K. An Epidemiological
Study of Road Traffic Accidents
in Guilan Province, Northern
Iran in 2012. Bull Emerg Trauma.
2016;4(4):230-5.

Paravar M, Hosseinpour M, Salehi
S, Mohammadzadeh M, Shojaee

26.

A, Akbari H, et al. Pre-hospital
trauma care in road traffic accidents
in kashan, iran. Arch Trauma Res.
2013;1(4):166-71.

Yu IT, Tse SL. Workshop 6--sources
of bias in cross-sectional studies;
summary on sources of bias for
different study designs. Hong Kong
Med J. 2012;18(3):226-7.

Open Access License
All articles published by Bulletin of Emergency And Trauma are fully open access: immediately freely available to read, download
and share. Bulletin of Emergency And Trauma articles are published under a Creative Commons license (CC-BY-NC).

238

Bull Emerg Trauma 2018;6(3)



