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Abstract

Background: Accidents were just one of the general health problems. According to WHO forecasts (2013),
deaths from road accidents will become the fifth-highest cause of death in the world by 2030. Therefore, we
have attempted the application of non-parametric count models for modeling female’s accident rates.

Methods: All accidents in Hamadan Province, western Iran are referred to as one of the emergency centers
located in the hospitals. Data regarding the accidents were obtained from 21 emergency centers across Hama-
dan for the period 2009-2016. To assess the trend and pattern of the accidents, the Generalized Additive Model
for the accident rate has been utilized.

Results: The MeantSD age of the females in study was 31.23£12.88 yr old. For each of the three kinds of road
accidents (car accidents, motor accidents and pedestrian crashes), the accident rates in the “residential urban”
areas ate lesser than in the “non-residential” area (P=<0.001) and in "public and sports grounds" and "great
roads, avenues and streets" are more than in "others". For the three kinds of accidents, the functional effect in
the monthly trend of the accidents was signification (P=<0.001).

Conclusion: The rates for all three kinds of accidents decreased. The increase in accident rates from the begin-
ning of 2014 to Mar 2016 maybe due to the generalization of insurances in Iran and the increase in the number
of accident victims being referred to the hospitals, which was the same with the results of other studies.
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Introduction

According to WHO, an accident is an unex-
pected, unplanned, and non-historical event that
usually results in injuries, deaths, or special inju-
ries that are unwanted and recognizable. Studies
on accident prevention constitute an important
part of applied research, and they can be im-
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portant to the formulation of the country plans
(1). Universal time (daily) injuries and accidents
will become the third most critical cause of death
after diseases and infections in Asia, especially in
Central Asia (1). At the beginning of the 21st
century, road accidents were just one of the gen-
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eral health problems. According to WHO, road
accidents caused 1.3 million deaths and about
20-50 million injuries in 2013 (2). In 2004, road
accidents were the ninth highest cause of death in
the world. According to WHO forecasts (2013),
deaths from road accidents will become the fifth-
highest cause of death in the world by 2030. In
addition, the highest incidence rate of road acci-
dents is among people aged between 15 to 29
yr—this shows that the problem is quite serious
2).

Injuries and deaths resulting from motorcycle
accidents are quite common; they account for
about 1.24 million deaths and around 20-50 mil-
lion injuries across the world every year (3). The
safety of motorcyclists is a major issue in devel-
oping countries. In some of these countries, acci-
dents caused by motorcycles comprise 60% of
the total road accidents in a specific year (4). The
number of motorcycle passenger fatalities totaled
332 or seven percent of all motorcycle fatalities
including both riders and passengers. Based upon
a ten-year average from 1996 to 2007, women
motorcycle passengers account for ninety percent
of women motorcycle injuries (5). Motor vehicle
traffic crashes accounted for approximately 33%
in 0-4 yr, 50% in 5-14 yr and 75% in 15-19 yr age
of all unintentional injury deaths (6). In Sweden,
approximately 12,000 people are hospitalized an-
nually due to motorcycle accidents (3). Pedestri-
ans are the most vulnerable victims of traffic ac-
cidents. In 2012, about 21% and 10% of the total
fatal accidents in an undisclosed union and
America respectively were among pedestrians (7).
In 2013, 13,000 pedestrians were involved in road
accidents in Taiwan that resulted in 415 deaths.
In addition, about 13% of the total deaths were
due to traffic accidents in Taiwan (8). In Spain,
the formal statistics for the year 2011 reveals that
about 10,865 pedestrians were injured and 380
people killed due to road accidents. Here 18% of
the total mortality could be attributed to traffic
accidents (9).

In Iran, the mortality rate due to road accidents is
a critical concern. In recent years, the govern-
ment has been more aware of this. In Iran, about
22,918 people were killed in 2008 because of
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road accidents. According to this report, Iran has
most mortality among 22 countries in eastern
Mediterranean, Iran is accounted for 30% of the
total mortality. Iran is the third most crowded
country in the Middle East and 32% of the re-
gion’s automobiles are in Iran. The mortality rate
due to road accidents across the world and in the
Middle East are 18.8% and 32.2% per 100,000
people respectively. In Iran, it is 35.8% per
100,000 people (10).

In similar studies that have been used to model
road accident data, parametric models such as
Poisson regression and negative binomial regres-
sion have been used; the negative binomial re-
gression was used on the data on road accidents
that occurred in Singapore during 1992-1999
(11). The semi-parametric negative binomial
model was used for the data regarding car crash-
es, medium daily traffic, and numerically designed
data from 1995-1999 (12). The generalized addi-
tive model (GAM) has been used to investigate
the trend in data with counting responses such as
count of rotten, felled, and put out teeth and the
weather and emergency call data. The general ad-
ditive model was used on the data about cesarean
sections performed in Hamadan's hospitals (13).
In another study, a zero-inflated multilevel semi-
parametric model used with overdispersion
DMFT (count of rotten, felled, and put out teeth)
data (14-15). Feng Chen et al. used the general
additive linear model on the weather and emer-
gency call data in Hong Kong(16). Because the
accident rates have changed over time with an
unknown function, the nonparametric GAMs are
more appropriate than the parametric models to
identify the trend of female’s accident rates and
effective factors.

Therefore, in this study, we attempted to use the
non-parametric count models for modeling fe-
male accident rates in Hamadan province during
2009-2016.

Materials and Methods

All accidents in Hamadan province are referred
to one of the emergency centers located in the
hospitals. In this retrospective study, the data re-
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garding the accidents were obtained from 21
Hamadan Province hospital emergency centers
for the period between Mar 2009 and Mar 2016.
Hamadan Province is located to the west of Iran.
According to the scale of 2011, the population of
Hamadan Province was 12, and according to the
census of 2016, the population of Hamadan
Province was 10. Based on the 2011 census, the
population of Hamadan is 1,758,268 and Based
on the 2016 census, the population of Hamadan
is 1,738,234 (17).

To assess the trend and pattern of the accidents,
the GAM for the accident rate has been utilized.
The response variable in this study is the rate of
admission of female accident victims in each of
the hospitals.

The dataset also included the variables affecting
the accidents: age (The average age of people re-
ferring to a hospital in a month), the type of ven-
ue of the accident ("public and sports grounds",
"great road, avenue, and street”" and "workplace,
school, and educational place," and "others"), and
the type of the accident areas ("urban residential
area", '"rural residential area", and '"non-
residential area").

In statistics, an additive model is a regression
model in which the response variable depends
linearly on the unknown smooth functions of
certain predictor variables. The Poisson additive
model is a GAM for counting data, defined as
follows:

log(y) =ZiB+ (%) + f, (%) +...+ F,(Xy)
(1]

Y, ~ Poisson(x;)

ECV)=w  And  Var(Y;) =g

Where Y; is the outcome variable for subject i, Z;
is a row of the design matrix for any parametric
covariates and B is the regression coefficients
vector. The functions f are smooth functions of
the nonparametric covariates x; that are to be
estimated.

In the Poisson additive model for calculating the
rate, an offset should be added to the right-hand
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side of the equation, as shown in Eq. 1. The off-
set for the data for this study is defined as the
natural logarithm of the unit population.

The negative binomial additive model is also ap-
propriate for generating count data models. The
negative binomial model is usually used when
overdispersion exists. Empirically, it has often
been found that count data exhibits overdisper-
sion when the variance is larger than the mean.

In the negative binomial additive model, the re-
sponse variable Y; has a negative binomial distri-
bution. The mean of these distribution models
such as [1] with mean and variance as below:
E(Y)=4 And Var(y) = 1+
Where 1 is called the overdispersion parameter.
Mixed models are especially useful in longitudinal
studies where repeated measurements are made
on the same statistical units, or in settings where
measurements are made on clusters of related
statistical units. Owing to their advantage in han-
dling missing values, mixed models are often pre-
ferred over traditional approaches, such as the
repeated measures model (18).

In this study, the data was gathered on a monthly
basis (from Mar 2009 to Mar 2016); therefore,
the additive mixed model for the rate is as fol-
lows:

log(es) =ZB+ f,(¢) + (%) +...+ F,(x,) +offset+v,

Where V; is considered as the hospital-specific

effects (random effects) whose values have a
normal distribution with the mean 0 and variance

o

In this study, we have employed a generalized
additive mixed model (GAMM) under the Pois-
son and the negative binomial distribution for the
count data of the accidents. The functions and
parameters of the model are estimated by using
the packages “gamm4”, “mgcv” and “Ime4” in
the software R (ver. 3.2.2).

Ethical approval

The data from this research was collected from
Hamadan Deputy of Health Services. Code of
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ethics for collecting data is
IR.UMSHA.REC.1396.57.

Results

The total number of females involved in road
accidents in three kinds of accident were 18,525
(car accidents: 12,910 (69.69%), motor accidents:
2,122 (11.45%), and pedestrian crashes: 3,493
(18.86%)) from Mar 2009 tll Mar 2016. The
mean age of the females in this study was 31.23 £
12.88 yr old.

At first, we applied the statistical models (Poisson
model, mixed Poisson model, negative binomial
model, and mixed negative binomial model) and
then determined which model to use according to
Akaike Information Criteria (AIC). For car acci-

dents, the AIC=1662.261; for motor vehicles ac-
cident, the AIC=2275.830. The mixed negative
binomial model had the least AIC, while the AIC
was 2093.160for pedestrian crashes. The mixed
Poisson model showed the least AIC. According
to Table 1, the rate (exp(f)) of accident areas
"Urban residential" to "non-residential area" was
equal to 0.967 (P=<0.001) and the rate of acci-
dent place "public and sports grounds" to "Oth-
er" was equal to 1.092 (P=<0.001) and the rate
(exp(B) of "Great road, avenue, and street" to
"Othet" was equal to 1.878(P=<0.001) were sig-
nificant. In this estimate, the trend of the non-
parametric model during the time (month) was 2
degrees (edf=2.518) and showed a significant re-
lation (P=0.005).

Table 1: Parameter estimates and standard errors for mixed negative binomial regression models for car accidents

Parameter Estimate 8 Standard error Statistical t P-value
Intercept -9.913 0.174 -56.951 <0.001
Accident area
Rural residential 0.003 0.007 0.482 0.630
Utrban residential -0.034 0.003 -11.585 <0.001
non-residential area
Accident place
Public and sports grounds 0.088 0.006 14.754 <0.001
Great road, avenue and street 0.630 0.003 20.943 <0.001
Work place, school and educa- -0.084 0.227 -0.368 0.713
tional place
Other
Non-parametric part

DF estimate Statistical F P-value

S(Month) 2.518 4.875 0.005
AIC Adj R? Log likelihood
1662.261 -16100 -821.130

Figure 1 demonstrates the monthly trend of car
accidents. The plot shows the change of the
function of duration with regards to duration and
confident interval. From Mar 2009 to Sep 2010,
the rate of accidents increased at a decreasing
rate. Between September 2010 and Sep 2014, the
rate of accidents decreased at a first with increas-
ing rate and then with decreasing rate, and then,
between Sep 2014 and Mar 2010, the rate of ac-
cidents increased at an increasing rate.
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According to the results demonstrated in Table 2,
the rate (exp(B))of accident areas "Rural residen-
tial" to "non-residential area" was equal to 1.284
(P=<0.001) and the rate (exp(B)) of "Urban resi-
dential" to "non-residential area" was equal to
0.859 (P=<0.001), the rate (exp(B))of accident
place" public and sports grounds" to "Other" was
equal to 1.459 (P=<0.001) and the rate
(exp(B))of "Great road, avenue and street" to
"Other" was equal to 1.292 (P=<0.001) were sig-
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nificant. In this estimate, the trend of the non- 3degrees (edf=2.959), and showed a significant
parametric model during the time (month) was relation (P=<0.001).
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Fig. 1: Regression spline functions depicting an estimate of the monthly trend of cars accident

Table 2: Parameter estimates and standard errors for mixed negative binomial regression models for motor acci-

dents

Parameter Estimate 8 Standard error Statistical t P-value

Intercept -11.718 0.107 -109.168 <0.001

Accident area

Rural residential 0.250 0.050 5.040 <0.001

Utrban residential -0.152 0.031 -4.967 <0.001

non-residential area

Accident place

Public and sports 0.378 0.049 7.683 <0.001

grounds

Great road, avenue 0.256 0.037 7.000 <0.001

and street

Work place, school 0.332 0.338 0.983 0.326

and educational

place

Other

Non-parametric part
DF estimate Statistical F P-value
S(Month) 2.959 17.300 <0.001
AIC Adj R? Log likelihood
2275.830 -3.1e+09 -1127.915

Figure 2 demonstrates the monthly trend of car creasing rate and then with decreasing rate be-
accidents. From beginning of study to Sep 2013, tween Sep 2013 and Mar 2016, the rate of acci-
the rate of accidents decreased at a first within dents increased at an increasing rate.
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Fig. 2: Regression spline functions depicting an estimate of the monthly trend of motors accident

According to the results demonstrated in Table 3,
the rate (exp(p))of accident areas "Rural residen-
tial" to "non-residential area" was equal to 1.074
(P=<0.001)and the rate (exp(f))of "Urban resi-
dential" to "non-residential area" was equal to
0.974 (P=0.002), the rate (exp(f))of accident
place "public and sports grounds" to "Other" was
equal to 1.075 (P=<0.001), the rate (exp(f)) of

"Great road, avenue and street”" to "Othetr" was
equal to 1.067 (P=<0.001) and the rate
(exp(B))of "workplace, school, and educational
place" to "Other" was equal to 1.130 (P =<0.001)
were significant. In this estimate, the trend of the
non-parametric model during the time (month)
was 3 degrees (df=2.944), and showed a signifi-
cant relation (P=<0.001).

Table 3: Parameter estimates and standard errors for mixed poison regression models for pedestrian accidents

Parameter Estimate Standard error Statistical t P-value
Intercept -11.031 0.253 -43.527 <0.001
Accident area
Rural residential 0.071 0.014 5.064 <0.001
Urban residential -0.026 0.008 -3.084 0.002
non-residential area
Accident place
Public and sports 0.073 0.013 5.758 <0.001
grounds
Great road, avenue 0.065 0.009 7.408 <0.001
and street
Work place, school 0.122 0.032 3.821 <0.001
and educational
place
Other
None-parametric part
DF estimate Statistical F P-value
S(Month) 2.944 22.83 <0.001
AIC Adj R? Log likelihood
2093.160 0.861 -1036.580

Figure 3 demonstrates the monthly trend of car
accidents. From beginning of study to Sep 2013,
the rate of accidents decreased at a first with in-
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creasing rate and then with decreasing rate, be-
tween Sep 2013 and Mar 2016, the rate of acci-
dents increased at an increasing rate.
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Fig. 3: Regression spline functions depicting an estimate of the monthly trend of pedestrian crashes

Discussion

In this study, we applied the GAMs of Poisson
and negative binomial regression to examine the
main factors responsible for traffic accidents
among females in Iran’s Hamadan Province.
GAMs involve clustered or repeated measure-
ments of the same subject over time with a flexi-
ble function of time. Since the additive model
does not require a specific functional form, the
GAM is often preferred over more traditional
approaches, such as the General Linear Model
(GLM) (19).

From this study, the rates of accidents were as
follows: car accident=69.69%; pedestrian acci-
dents=18.86%, and motorcycle acci-
dents=11.45%. In this study, it was unclear
whether women were themselves, drivers or oc-
cupants. The data was only a breakdown of the
car rider, motorcyclist, or pedestrian accident.
The highest accident rates were for motorcycle
accidents at 55.7%, followed by car accidents at
18.8%, and last were pedestrian accidents at
18.8% (20).

The mean age of the subjects in this study was
about 31 yr old. According to the WHO report,
about 60% of all deaths caused due to road acci-
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dents are related to the people aged between 15—
44 yr (21). Therefore, this productive class of so-
ciety should be directed by the authorities toward
attending the accident reduction programs.

For each of the three kinds of road accidents (car
accidents, motor accidents, and pedestrian crash-
es), the accident rates in the “residential urban”
areas are lesser than in the “non-residential” area.
For motor and pedestrian accidents, the rates in
"residential rural" areas are more than those in
the "non-residential” areas. For each of the three
kinds of road accidents, the rates in "public and
sports grounds" and "great roads, avenues and
streets" are more than in "others" and for pedes-
trian accidents, "workplaces, schools and educa-
tional places" are more than "others".

In this investigation, for the three kinds of acci-
dents, the functional effect in the monthly trend
of the accidents was significant. Between Mar
2009 and Sep 2010, the rate of car accidents in-
creased with a decreasing rate. Between Sep 2014
and Mar 2016, the rate of car accidents again in-
creased. In addition, at the beginning of 2014, the
rate of motor vehicles and pedestrian accidents
increased at first and then decreased.

According to the accident reports from 2009 to
2014, the rates for all three kinds of accidents
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decreased. This finding is in line with the results
of another study (22). This can be attributed to
certain factors such as changes in the traffic laws
since the police have grown more stringent in
recent years. The increase in accident rates from
the beginning of 2014 to Mar 2016 could be due
to the generalization of insurances in Iran and the
increase in the number of accident victims being
referred to the hospitals.

the time series method was used to investigate
automobile accidents in the province of Hama-
dan from 2010 to 2016 in Fars City. According to
the results of this study, the mortality followed an
ascending trend in this study. Among male pa-
tients, mortality trend was relatively fixed, but
showed an increasing slope in some months of
the year. However, this trend increased continu-
ously in females (23). The author sees increased
inclination toward women's work and activities in
society and the need for personal cars due to the
increasing incidence of driving in women (24,
25).

The specific involvement of the female popula-
tion in road accidents has not been extensively
studied in Iran as well as in other countries.
Hence, we could not perform a significant com-
parison of our results with other studies.

Rural children and youth in Alberta, Canada were
three times more likely to be admitted to hospital
following a motor vehicle crash from 1997 to
2002. These increases in risk (rural versus urban)
were consistent across age groups and sex (0).

An increased risk of fatal and severe motor vehi-
cle crash injuries among children and youth in
rural (versus urban) environments has been pre-
viously documented (26). A Nevada study exam-
ining severe motor vehicle crash injuries (27)
showed that rates among children (0—14 yr) were
three times higher in rural areas, compared with
urban areas. In contrast, howevet, to the two- to
three-fold increased risk of fatal crash involve-
ment in rural (versus urban) areas reported by
others (26) we observed a five-fold increase in
risk.

The rural drivers, compared with urban drivers,
spend more time on the road and drive longer
distances (28). In an ecologic analysis of United
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States Federal Highway Administration data, es-
timates of vehicle miles traveled per capita (in
thousands) ranged from 10.0 to 52.5 in rural are-
as (median of 15.0) and from 5.3 to 12.2 in urban
areas (median of 8.0) (29).

The logistical difficulties and financial constraints
faced by police agencies responsible for enforcing
traffic laws on low volume rural roads may con-
tribute to these urban-rural differences in unsafe
driving behaviors. For example, despite a lower
self-reported prevalence of speeding in urban
areas, urban drivers in Australia were more likely
than rural drivers (20% versus 15%) to have re-
ceived a citation for speeding in the previous two
years (6).

In Gillan, northern Iran major accidents had oc-
curred in the urban areas (50.3%) (30). A survey
was conducted on the country’s motorcycle acci-
dents in 2013. In this study, the major accidents
had occurred in the city (54.80%), while the high-
est rate of motor vehicle accidents was found in
summer (64.30%). However, motor vehicles ac-
cidents were the lowest in winter (19.45%) (31).
In Fars, the mortality rate was investigated be-
tween the years 2004 and 2010. They used linear
regression and chi-scour for data analysis by con-
sidering the factor that the mortality rates among
females has increased (32).

Among the limitations of this study, some of
these accidents were for women traveled to the
cities of Hamadan, and these women were con-
sidered as citizens of Hamadan, or the Hamadan
women who crashed in other cities were not in-
cluded in the study. This study was conducted
only in women of Hamadan province. More
comprehensive research could be conducted
throughout the country to determine the traffic
accidents in women throughout the country.

Conclusion

As discussed above, in the years after 2014, the
incidence of accidents occurred in all three events
for women in Hamadan Province that may be
because in recent years the number of certificates
for women has increased, which should be ad-
dressed to the authorities. Moreover, for data on
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driving accidents, the subjects are correlated with
each individual and the results indicate that the
model is appropriate.

Ethical considerations

Ethical issues (Including plagiarism, informed
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission,
redundancy, etc.) have been completely observed
by the authors.

Acknowledgements

The study was funded by Vice-chancellor for Re-
search and Technology, Hamadan University of
Medical Sciences (Grant No0.960115369).This
study was adapted from a MSc thesis at Hamadan
University of Medical Sciences.

Conflict of interests

The authors declare that there is no conflict of

interests.

References

771

Park JE, PK (1991). Park's textbook of preventive and

social medicine. 13th ed. Jabalpur: banarsidas
Bhanot, pp.: 265-9.

2. Hirose FH, Ferraz ACP, Romao MNPV, Simoes

AdSA (2016). Analysis of road accident rates
following performed actions associated to
engineering, education and enforcement:
Araraquara, Franca, Matdo, Ribeirdo Preto
and Sao Catlos. 17th  International
Conference Road Safety On Five Continents
(RS5C 2016), Rio de Janeiro, Brazil, 17-19
May 2016.

3. Airosa F, Arman M, Sundberg T, Ohlén G,

Falkenberg T (2016). Caring touch as a bodily
anchor for patients after sustaining a motor
vehicle accident with minor or no physical
injuries-a mixed methods study. BMC
Complement Altern Med, 16(1):1006.

4.  Esmael MO, Sasaki K, Nishii K (2013). Road

traffic accident trend in developing countries-

10.

11.

12.

13.

14.

15.

the policy implications. Journal of the Eastern
Asia Society for Transportation Studies.10:1978-90.

Bucher GL (2015). Women motorcycle
passengers: the view from the backseat.
Indiana University of Pennsylvania,5-8.

Kmet I, Macarthur C (2006). Utrban—rtural
differences in motor vehicle crash fatality and
hospitalization rates among children and
youth. Accid Anal Prev, 38(1):122-7.

Olszewski P, Szagala P, Wolanski M, Zieliiska A
(2015). Pedestrian fatality risk in accidents at
unsignalized zebra crosswalks in Poland. Aid
Abnal Prev, 84:83-91.

Chen PL, Jou RC, Saleh W, Pai CW (2016).
Accidents involving pedestrians with their
backs to traffic or facing traffic: an evaluation
of crash characteristics and injuties. Joummnal of
Adpanced Transportation, 50(5):736-51.

Hetrero-Fernandez D, Macia-Guertero P,
Silvano-Chapatrro L, Merino L, Jenchura EC
(2016). Risky behavior in young adult
pedestrians:  personality  determinants,
correlates with risk perception, and gender
differences. Transportation research part F: trajfic
psychology and bebaviour36:14-24.

Sori H (2007). Epidemiology Approach in
Traffic Injuries Prevention. sixth Iranian
Epidemiological Congress proceeding.

Chin HC, Quddus MA (2003). Applying the
random effect negative binomial model to
examine traffic accident occurrence at
signalized intersections. Awid Anal  Prey,
35(2):253-9.

Shirazi M, Lotd D, Dhavala SS, Geedipally SR
(2016). A semiparametric negative binomial
generalized linear model for modeling over-
dispersed count data with a heavy tail:
Characteristics and applications to crash data.
Accid Anal Prev, 91:10-8.

Mahmoodi M, Moghimbeigi A, Faradmal ],
Ghahramani M (2016). Detecting Rates,
Trends and Determinants of Cesarean
Section Deliveries in Iran Using Generalized
Additive Mixed Models. Epidemiol Biostat
Public Health13(3):1-7.

Mahmoodi M, Moghimbeigi A, Mohammad K,
Faradmal ] (2016). Semiparametric models for
multilevel overdispersed count data with extra
zeros. Stat Methods Med Res, 27(4):1187-201.

Moghimbeigi A, Eshraghian MR, Mohammad
K, McArdle B (2009). A score test for zero-

Available at:  http://ijph.tums.ac.ir


http://ijph.tums.ac.ir/

16.

17.

18.

19.

20.

21.

22.

23.

Available at:

Eghbalian et al.: The Application of Non-Parametric Count Models for the ...

inflation in multilevel count data. Comput Stat
Data Anal, 53(4):1239-48.

Chen F, Yip PSF (2015). The influence of cold
weather on the usage of emergency link calls:
a case study in Hong Kong. BMC Med Inform
Decis Mak, 13;15:60.

Population and Housing Census of Iran (2016).
General result of Population and Housing
Censuses of Iran. Statistical Center of Iran
Publications. Available from:
https:/ /www.amar.org.it/english/Population
-and-Housing-Censuses/Census-2016-
General-Results

Hedeker D, Gibbons RD (2006). Longitudinal data
analysis. 1 ed. John Wiley & Sons.

Guisan A, Edwards TC, Hastie T (2002).
Generalized linear and generalized additive
models in studies of species distributions:
setting the scene. Ecological modelling157(2):89-
100.

Zarei E, Dormohammadi A (2015). Accidents
analysis in a Disaster and Emergency Medical
Management Center. | Saf Promot 1nj Prev,
3(3):191-98.

WHO (2013). Global Status Report on Road
Safety 2013: Supporting a Decade of Action.
Geneva: WHO.

Hamzeh B, Najafi F, Karamimatin B,
Ahmadijouybati T, Salari A, Moradinazar M
(2016). Epidemiology of traffic crash
mortality in west of Iran in a 9 year period.
Chin | Tranmatol, 19(2):70-4.

Ghaem H, Hajipour M, Tabatabace HR,
Yadollahi M, Izanloo F (2017). Time Seties
Analysis of Mortalities Resulting from Car
Accidents in the Injured Individuals
Hospitalized in Shiraz Shahid Rajace Hospital

http://ijph.tums.ac.ir

24.

25.

26.

27.

28.

29.

30.

31.

32.

During  2010-2016.  Tramma — Monthb,
23(1):el3573.

Afshar H (2005). Women and politics in the third
world. 3 ed. Routledge: pp.: 1979-95.

Sedghi H (2007). Women and politics in Iran: 1 eiling,
unveiling, and reveiling. Cambridge University
Press, pp. 229-32.

Hwang HC, Stallones L, Keefe TJ] (1997).
Childhood injury deaths: rural and urban
differences, Colorado 1980-8. Lnjury Prevention,
3(1):35-7.

Niemcryk §J, Kaufmann CR, Brawley M, Yount
SI (1997). Motor vehicle crashes, restraint use,
and severity of injury in children in Nevada.
Am ] Prev Med, 13(2):109-14.

Chipman ML, MacGregor CG, Smiley AM, Lee-
Gosselin M (1993). The role of exposure in
comparisons of crash risk among different
drivers and driving environments. ~Accid Anal
Prev, 25(2):207-11.

Clark DE, Cushing BM (2004). Rural and urban
traffic fatalities, vehicle miles, and population
density. Accid Anal Prev, 36(6):967-72.

Mohtasham-Amiri  Z, Dastgiri S, Davoudi-
Kiakalyeh A, Imani A, Mollarahimi K (2016).
An epidemiological study of road traffic
accidents in Guilan Province, Notthern Iran
in 2012. Bull Emerg Trauma, 4(4):230-235.

Khorshidi A, Ainy E, Soori H (2016).
Epidemiological Pattern of Road Traffic
Injuries among Iranian Motorcyclist in 2012.
Journal of Safety Promotion and Injury Prevention,
4(1):47-54.

Hasanzadeh |, Moradinazar M, Najafi F,
Ahmadi-Jouybary T (2014). Trends of
mortality of road traffic accidents in Fars
Province, Southern Iran, 2004-2010. Iran |
Public Health, 43(9):1259-1265.

772


http://ijph.tums.ac.ir/

