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Abstract

Background: The first cause of death and disability constituting to the burden of disease in Iran has been acci-
dent and injury incidents. Young people are more at risk, these accidents have a negative effect on the national
gross domestic product (GDP), on the one hand, and they increase the costs of the health system on the other
hand. Therefore, this study aimed to analyze the costs and epidemiological pattern of accidents.

Methods: The study variables in the first 8 months of 2016 included from Tehran Province, Iran; age, sex, how
to transfer to the hospital, consequences of an accident, the injured area, and costs. Overall, 400 cases were in-
vestigated by referring to the patients’ files and deriving the intended data. SPSS software used to analyze the
data and statistical tests of t-test and ANOVA were applied.

Results: Most accidents have happened in summer months of Jun, Jul and Aug. Most of the files (48%) were
related to the age group of 16-30. The mean cost was 9024.82 dollar. In total, 39% of the road accidents had
occurred by motorcycle and 90.8% of the patients discharged from the hospital.

Conclusion: Since about half of the traffic accidents were related to the age of 16 to 30 who were the active
population of a community, therefore, any disability or death in these groups could cause an economic burden
on the community and increase DALY. Thus, it appears essential to develop proper programs such as education
for appropriate driving and strict rules for giving driving license to these ages.
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Introduction

Although vehicles have created relative prosperity
for human beings, it has brought a new problem
which is road traffic accident. Nowadays, road
traffic accident is considered as one of the three
risk factors in terms of economic, social and
health grounds throughout the world (1) and
Road Accident Injuries (RAIs) indicator have
been a public health dilemma all over the world

2)-
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Injuries have resulted in almost five million
deaths and 25-50 million disabilities each year
which comprises 16% of the total burden of dis-
ease. More than 90% of these mortality and disa-
bility rates occur in middle-income and low-
income countries, bearing the fact that they have
almost 54% of the world's vehicle and their injury
control system has been weak (3-4) and if no
special action is taken, accidents will be the sev-
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enth cause of death by 2030 (5). Cost of their
services is more than 160 billion dollars per year.
Almost 60% of the deaths were caused by traffic
accidents occurring among people aged 15 to 44
and it is unfortunate that this mortality has been
rising (6).

There is a need to spend a great amount of ex-
penditure on the costs for hospital treatments
including trauma care. Direct and indirect costs,
as well as productivity losses, have had a range of
1.3% to 3% of GDP loss/impact (7). Incidence
rate of traffic accidents in Iran has been 26.5 in
100.000 people per year (8). Noting that middle-
income countries have the highest mortality rate
caused by road traffic accidents (20.1 in 100.000)
(9), vital importance to reduce mortality rate
from the accidents in these countries so that total
burden of the mortality rate reduces as well (9).
Poor people in low- and middle-income countries
are more exposed to traumas showing an asym-
metric distribution of injuries. In general, 90% of
road traffic injuries have occurred in these envi-
ronments and the burden had an increasing trend
due to rapid growth of urban and motorization
without improvements in vehicle safety design
and road and traffic safety (10, 11). In Sep 2015,
Sustainable Development Goals (SDGs) were
presented worldwide by managers and experts
including two relevant goals to road safety. First,
SDG 3 (goal no. 3) indicated assurance of good
health and promoting well-being in all ages, espe-
cially by reducing all deaths relating to traffic ac-
cident by half until 2020. Secondly, SDG 11 (goal
no. 11) suggested making cities sustainable, resili-
ent and safe for all (12).

In Tehran, the economic burden of road traffic
accidents has been estimated to be 0.3% to 0.4%
of GDP (1), while the total economic burden of
road traffic accidents in Iran has been estimated
to be 2.19% of GDP (13). RAIs caused economic
losses of about 6 billion dollars per year in Iran
(14) and in the scope the world, 16 thousand
people die every day because of wounds and inju-
ries (2)

The mean hospitalization cost for each patient
was estimated to be 1622 dollars (15). Moreover,
there were costs of traffic accidents even after
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discharge from hospital. There are 74.8% more
costs for traffic accidents in a year after dis-
charge, comparing to a year before the traffic ac-
cident (16). Many studies have been carried out
about accidents in Iran but still, the costs of acci-
dents are not separated based on demographic
variables (17-21). Therefore, considering high
costs relating to road accident injuries, appropri-
ate strategies are required for the injuries as well
as analysis and evaluation of the injuries from
economic perspective which could be an im-
portant step in implementation of preventive
programs. In this regard, we aimed to analyze the
costs based on demographic variables in order to
determine the groups at risk and their costs.

Materials and Methods

A retrospective descriptive study was used and
addressed residences in Tehran Province. The
study population were injured traffic accident
people transferred to Emergency Department by
ambulances, by their own cars, by police and oth-
er ways between Mar and Nov 2016, in Tehran,
Iran. The injured areas were divided into four
categories: hand and foot, head, chest and abdo-
men and back, and other tissues that could be.
The accident result was divided into four catego-
ries: discharging, death, discharge against medical
advice, and others. Others might vary like trans-
ferring to another hospital and etcetera. The total
cost is all hospital costs, including medicine, op-
erating room, laboratory, hospital, etc. Tehran as
the capital of Iran with estimated population of
12, million residences has three medical sciences
universities including Tehran, Iran and Shahid
Beheshti which cover 16, 46, 43 hospitals, respec-
tively. As inclusion critetia, governmental/public
hospitals and hospitals with more than 100 medi-
cal records were selected for our study; and non-
governmental/private hospitals and hospital with
less than 100 medical records were excluded
from the study. To maximized the sample size,
the value of p and q was 0/5 and the value of d
was 5% and Zi.,2was 1/96. The sample size was
384. In the next step, the number of records for
each university and hospital was selected ran-
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domly based on proportionate stratified random
sampling. Overall, 45,525 cases were selected and
the share of Tehran University of Medical Sci-
ences, Iran and Shahid Beheshti were 6903,
21040, and 17582, respectively. Using propor-
tionate stratified random sampling, the contribu-
tion of each university was estimated at 58, 178
and 148, respectively. The sampling was done for
hospitals, and then the sample size for Tehran,
Iran and Shahid Beheshti Medical Sciences Uni-
versities reached 63, 182 and 148, respectively.
The data were collected through Center of Medi-
cal Documents assessment. The studied variables
were: age; sex; the month of occurrence; universi-
ty; hospital; transfer to hospital, region of injury;
outcome; total cost.

Statistical analysis was done by "SPSS 20 software
at descriptive and analytical levels.

Results

The study comprised an investigation of 400
medical records of the RTIs patients. According
to inclusion and exclusion criteria 182, 155, 63
medical records were selected through stratified
sampling and evaluated for Iran, Shahid Beheshti
and Tehran universities of medical science, re-
spectively. Considering stratified sampling, medi-
cal record distribution for hospitals were ob-
tained (Table 1) and no significant differences
were revealed among hospitals and universities.

Table 1: Distribution of accidents according to hospitals and universities

University Hospital Number of medical P-value P-value
records (among hospitals)  (among universities)
Iran  University of Haft-e Tir 83 0.296 0.18
Medical Sciences Firouzgar 38
Rasoul-e-Akram 24
Hazrat-e-Fatemeh 20
Emam Sajad 15
Shafa Yahyaeian 2
Total 182
Shahid Beheshti Uni- logman 56 0.263
versity of Medical Emam Hosein 33
Sciences Akhtar 16
Shohadaye Tajrish 15
Taleqani 9
Sha'ban 8
Mofatteh 5
Firouzkouh 5
Be'sat 4
Panzdah-e khordad 2
Za eem pakdasht 2
Total 155
Tehran University of Sina 20 0.849
Medical Sciences Ziaeyan 11
Emam khomeini 10
Shariati 9
Amir alam 6
Baharlou 4
Emam reza 3
Total 63

17.5 (%) patients were admitted to emergency
department between 01:00 am and 06:00 am; 15.5
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(%) between 07:00 am and 12:00 pm; 25 (%) be-
tween 13:00 and 18:00; and 33.8 (%) between 19
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and 24:00; and 8.3% were missing. Statistical dif-
ferences were revealed when costs of the injured
men versus women were compared (Table 2).
The studied patients were 309 (77.25%) male and
91 (22.75%) female with a mean age of
31.57+0.77 (range 1-94). High incidence was seen
in the months of Aug (16.3%), Jun (15.8%), Jul
(14.8%) and low numbers were in Mar (5.8%),
Apr (9.8%) and Oct (11.5%) (Table 3). The costs
of 400 patients in this study were evaluated and
the mean cost was 9024.82 USD. Minimum and
maximum were 38 USD and 529596 USD, re-

spectively. The patient costs for each month are
given in Table 3 and there is no significant differ-
ence among the months. The highest frequency
for age was observed between 16 and 30 yr old
(48%) patients and the mean costs had signifi-
cance difference among 46-60 age group with the
others exception >61 years old (Table 4). There
were significant differences among patient out-
comes and they were between Death and Dis-
charge, DAMA (Discharge against Medical Ad-
vice) (Table 4).

Table 2: Distribution of the accident according to gender, mean cost and significance level

Gender Number Percentage Mean (USD) P-value
Male 309 10342.43 0.017
Female 91 4550.73

Total 400 9024.82

Table 3: Distribution of accidents according to months

Month Number(n) Percentage Mean (USD) F P-value
March 23 5.8 22767 10572 0.142
April 39 9.8 7340

May 50 12.5 4642

June 63 15.8 4972

July 59 14.8 2161

August 65 16.3 6524

September 55 13.8 5671

October 45 11.5 19544

Total 400 100 9024.82

Table 4: Distribution of accident according to age and outcome

Variable Age (yr) Number(n) Percent F P-value
<15 36 9 3.145 0.015
16-30 192 48
% 31-45 99 24.8
£ 46-60 51 12.8
2 >61 22 5.5
< Total 400 100
Discharge 363 90.8 41.776 0.000
R Death 7 1.8
5§ DAMA* 20 5.0
O o Other 10 25

* Discharge against medical advice
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According to the kind of vehicle in the patient
records, 156 (39%) accidents associated with mo-
torcycle accident. The results according to type of
vehicle are given in Table 5. Mortality occurred in
seven patients (1.8%) and no significant differ-
ence was found among the types of accident or
vehicle (Table 5). The most frequent injury was
observed in hand and foot trauma (47%), while

other traumas were in head (27%), thorax and
abdomen (8.3%) and others (17%).

Differences among the areas of injury were not
observed (Table 5). The most frequent type of
transfer to hospital was by ambulance and there
was no significant difference among different
types of transfer with respect to cost of care (Ta-

ble 5).

Table 5: Distribution of accidents according to kind of vehicle and significancy level

Variable Kind of vehicle Number(n) Percentage P-value

= Motorcylce 156 39 0.965
Pedestrian 120 30

- ﬁ Car 104 26

.s < Other 20 5

=P Total 400 100

= Hand and foot 191 47.7 0.136

Head 108 27

5 B Thorax and abdomen 33 8.3

P32 Other 68 17

~ 8 Total 400 100

~ Ambulance 340 85 0.821

=

£

S

‘% Own means 49 12.3

g Other 11 27

= Total 400 100

Discussion men and 10541 pounds for women (23). Because

First, all the costs of traffic accidents in Iran are
paid by the government and all the health ser-
vices are provided by public hospitals for the in-
jured person in order to reduce the financial bur-
den of the accident. In this study, among all in-
vestigated files, 77.25% of them were for males
and 22.75% were for female. Considering the
country's transportation system in which men
have a greater share than women, the number of
accidents in men was higher than women. In ad-
dition, the cost difference between the two
groups was significant. The cost in females was
4550.73USD and for males was 10,342.43. In Pa-
tel’s study, 92.5% of the participants in the study
were male (5), while in another study, 75% of
them were male and 25% female (22). The aver-
age cost has been reported as 9,580 pounds for
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of higher accident costs of men, it may be likely
that men drive more recklessly than women,
therefore, they have more severe and costly acci-
dents. Considering the cultural conditions of the
country, men play a greater and more important
role in the national economy, per capita income
and gross national product related to the welfare
of the community. Damage to this stratum im-
poses irreparable financial and economic crises to
the community and creates unpredictable and
excessive social effects.

Age of the patients ranged from one to 94 yr old,
and the mean age was 31.5. In Patel's study, the
mean age was reported 30.4; moreover, the high-
est frequency in the study (48% of the accidents)
happened in the age group of 16 to 30 yr (5).
About 36% of the accidents were related to the
age group of 18 to 29 yr which means that young
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people were included (22). Damage to this age
group not only imposes a cost on the health sys-
tem (such as medical cost) but also leads to a very
high loss of human resources, especially young
and active human resources. Therefore, a solu-
tion should be provided to prevent the damage.
A high number of these events can be attributed
to the facts that more people work in this age
range and they are not experienced enough and
perhaps ignorant of the rules. All of these matters
require training for the people, especially the
younger age group. Among driving mistakes, ig-
noring rules was the most important cause of
road traffic accident caused due to exceeding
speed limit (24). This could be the result of sev-
eral factors including the young age of the popu-
lation and urge for driving with a high speed
which puts them at risk of accidents (24). In this
study, 40.5% of the road traffic accidents have
occurred on day and 51.2% at night and 8.3% of
them have no reported time. Moreover, about a
third of the accidents occur between the hours of
19 and 24. This could be due to poor lighting and
darkness of roads and highways. The highest
number of the accidents occurred between the
hours of 12 and 16; this is a time when people go
to their home from work, therefore, there would
be a high volume of commuting with vehicles
and as a result, there would be more traffic acci-
dent during these hours(24). According to the
present research, most accidents have been oc-
curred by motorcycle (39%) and there has not
been significant difference in cost between dif-
ferent types of vehicles. In Patel's study, the
highest number of traffic-related accidents oc-
curred by car (43.8%) (6); however, in another
study, most accidents (73.4%) happened by mo-
torcycles (20). According to Iranian studies, acci-
dents were more common with a motorcycle
than a cat, which can be due to more carelessness
and ignorance of the rules by motorists (25).
Based on a study by distal lower extremity is a
part of body which most accidents (44%) oc-
curred in them (22). Moreover, the most com-
mon RAIs were the upper and lower extremity
(57%) (19); in the present study, 47.7% of the
RAIs were related to hands and legs, and 27% to
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head. In terms of anatomical position, hands,
feet, and head were the most endangered organs
and the possibility of injury to these organs was
more than other organs. Due to the sensitivity of
head as well as more possibility of giving exten-
sive treatment services in cases of brain and spi-
nal cord injuries, this percent can be considered
as a high percent. In some cases, there is more
possibility of death and most of the costs are in-
cluded in this part (26). In our study, 85% of the
patients were transferred by ambulance to hospi-
tal and there was no significant difference be-
tween the hospitals regarding how the patients
had been transferred. In another study, 70.83%
of the injured persons were transferred by ambu-
lance, 23.61% by the person, and 5.56% by other
people (27). As indicated before, the most com-
mon way of transferring patients to the hospital
is an ambulance. After admission and treatment
of the patients in the hospital, 90.8% of the pa-
tients were discharged, 5% were discharged
against medical advice (DAMA), 1.8% died, and
2.5% were not specified like cases transferred to
other centers. The cost difference between the
groups was significant (P=0.00); this significant
difference was due to Death and other outcomes
(Table 4). 5.6% of the admitted patients died in
the emergency medicine ward and 94.4% of them
survived (16). 72.5% of the patients were dis-
charged, 12.7% were discharged as DAMA,
10.2% were admitted to their related ward, and
4.7 % died (28). Statistically, Tuckey test revealed
a significant difference between death and other
outcomes. It can be due to motre intensive care,
and even longer, such as the operating room, an-
esthetic, ICU, and so on. The results of other
studies showed a number of risk factors from
traffic accidents including being a male, having
good vehicles, unsafe road conditions, high traf-
fic volume, low light at night, and driving during
weekends. These risk factors not only increased
the possibility of loss of life but they are also
considered as higher risk for the severity of traf-
fic accidents. Moreover, individuals with less than
two years of history of driving were considered
to have a higher risk of traffic loss (29). Addi-
tionally, level of education can be effective in the
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number of traffic accidents. Higher level of edu-
cation may lead to lower possibility of traffic ac-
cidents (24).

Direct costs in healthcare have been estimated to
be 80 million dollars (522 euro per person) and
about 18% of the costs were due to rehabilita-
tion. Motre costs for traffic accident allocated to
men, older patients, severer injuries (3075 €),
blood vessels injuries (2688), and brain trauma
injuries (30). These results were consistent with
our results because, in the first place, our study
showed that the costs of men were higher than
women; secondly, in terms of costs, patients with
death outcome had a significant difference with
other outcomes in which the death occurred be-
cause of severe injuries. Finally, the present study
showed that there was a significant difference in
the costs of patients in the ages of 46 to 60 and
the other age groups. There is more need for
longtime care in this range of age, these results
could be assumed logical.

Conclusion

Traffic accidents have high financial burden in
GDP in Iran. More than one-fourth of the traffic
accidents have occurred in head and the highest
frequency of accidents have been among motor-
cyclists. Given the necessity of using helmets for
riding motorcycles, current rules had not been
effective enough. Therefore, more effective rules
should be enacted with regard to use of helmets
for motorcycling. On the other hand, since about
half of the traffic accidents were related to the
age of 16 to 30 who were the active population
of a community, therefore, any disability or death
in these groups could cause an economic burden
on the community and increase DALY. Thus, it
appears essential to develop proper programs
such as education for appropriate driving and
strict rules for giving driving license to these ages.

Ethical considerations

Ethical issues (Including plagiarism, informed
consent, misconduct, data fabrication and/or fal-

1352

sification, double publication and/or submission,
redundancy, etc.) have been completely observed
by the authors.

Acknowledgements
This study did not have financial sources.
Conflict of interest

The authors declare that there is no conflict of
interest.

References

1. Rezaei S, Akbarisari A, Arab M, Ghasempour S
(2013). Economic burden of road traffic
crashes in Tehran province, Iran in 2009.
Health Information Management, 10(3): 498-509
[persian]

2. Tlemissov AS, Dauletyarova MA, Bulegenov TA
et al (2016). Epidemiology of getiatric trauma
in an urban Kazakhstani setting. Iran | Public
Health, 45(11):1411-1419.

3. Kim WC, Byiringiro JC, Ntakiyiruta G et al
(2016). Vital statistics: estimating injury
mortality in Kigali, Rwanda. World | Surg,
40(1):6-13.

4. Stewart BT, Yankson IK, Afukaar F et al (2016).
Road traffic and other unintentional injuries
amonyg travelers to developing countries. Med
Clin North Am, 100(2):331-43.

5. Wortld Health Organization (2017). Road traffic
injuries: Wortld health organization; 2017.

6. Alam K, Mahal A (2016). The economic burden
of road traffic injuries on households in South
Asta. PLoS One, 11(10):e0164362.

7. Ainy E, Soori H, Ganjali M et al (2014).
Estimating cost of road traffic injuries in Iran
using willingness to pay (WIP) method. PLoS
One, 9(12):e112721.

8. Patel A, Krebs E, Andrade L et al (2016). The
epidemiology of road traffic injury hotspots in
Kigali, Rwanda from police data. BMC Public
Health, 16:697.

9. He H, Paichadze N, Hyder AA, Bishai D (2015).
Economic development and road traffic
fatalities in Russia: analysis of federal regions
2004-2011. Ij Epidemsiol, 2(1):19.

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



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

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Available at:

Hashempour et al.: Cost Analysis of Accidents According to Demographic ...

Peden M, Scurfield R, Sleet D et al (2004). Wotld
report on road traffic injury prevention.
Wortld Health Organization, Geneva.

Nantulya VM, Reich MR (2003). Equity
dimensions of road traffic injuries in low-and
middle-income countties. Iy Control Saf
Promor,10(1-2):13-20.

Murray CJ (2015). Shifting to Sustainable
Development Goals--Implications for Global
Health. N Engl ] Med, 373(15):1390-1393.

Rezaei S, Arab M, Matin BK, Sari AA (2014).
Extent, consequences and economic burden
of road traffic crashes in Iran. | Inj VViolence
Res, 6(2):57-63.

Afzali S, Saleh A, Rabiei MAS, Taheri K (2013).
Frequency of alcohol and substance abuse
observed in drivers killed in traffic accidents
in Hamadan, Iran. Arh Iran Med, 16(4):240-
242,

Manouchehrifar M,  Hatamabadi  HR,
Derakhshandeh N (2014). Treatment Costs
of Traffic Accident Casualties in a Third-level
Hospital in Iran; a Preliminary Study. Ewmerg
(Tebran), 2(1):40-42.

Devos S, van Belleghem G, Van Lier T et al
(2017). Attributable health care costs of
traffic victims until 1 year after
hospitalisation. | Transp Health, 4:171-179.

Alinia S, Rezaei S, Daroudi R, Hadadi M, Akbari
Sari A (2013). Extent, nature and hospital
costs of fireworks-related injuries during the
Wednesday Eve festival in Iran. | I Violence
Res, 5(1):6-11.

18.Hejazi R, Shamsudin MN, Radam A et al
(2013). Estimation of traffic accident costs: a
prompted model. Int | Inj Contr Saf Promot,
20(2):152-157.

Kavosi Z, Jafari A, Hatam N, Enaami M (2015).
The economic burden of traumatic brain
injury due to fatal traffic accidents in shahid
rajael trauma hospital, shiraz, iran. Anb
Trauma Res, 4(1):e22594.

Mahdian M, Sehat M, Fazel MR et al (2015).
Epidemiology of Urban Traffic Accident
Victims Hospitalized More Than 24 Hours in
a Level III Trauma Center, Kashan County,

http://ijph.tums.ac.ir

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Iran, During 2012-2013. Awh Trawma Res,
4(2):¢284065.

Majdzadeh R, Eshraghian MR, Khalagi K et al
(2011). Crash-related factors associated with
the severity of road traffic injuties in Iran. [n#]
Inj Contr Saf Promot, 18(3):175-180.

Nguyen H, Ivers RQ, Jan S et al (2013). The
economic burden of road traffic injuries:
evidence from a provincial general hospital
in Vietnam. Inj Prev, 19(2):79-84.

Banstola A, Mytton ] (2017). Cost-effectiveness
of interventions to prevent troad traffic
injuries in low-and middle-income countries:
a literature review. Traffic Inj Pren,18(4):357-
362.

Moafian G, Aghabeigi MR, Heydari ST et al
(2013). An epidemiologic survey of road
traffic accidents in Iran: analysis of driver-
related factors. Chin | Tranmatol, 16(3):140-
144.

Torabi A, Tarrahi M, Mahmoudi G (2009). The
situation of motorcycle crashes and its
hospital costs in patients referred to
Khotramabad Hospital. Payesh, 8(3):253-62.
[persian]

Uziimctioglu Y, Ozkan T, Lajunen T et al (2016).
Life quality and rehabilitation after a road

traffic  crash: A literature  review.
Transportation research part F.  Trafc

Psychology Bebavionr, 40:1-13.

H'ljar M, Arredondo A, Catrillo C, Solérzano L
(2004). Road traffic injuries in an urban area
in Mexico: An epidemiological and cost
analysis. .Aewid Anal Prev, 36(1):37-42.

Omoke N, Chukwu C, Madubueze C,
Oyakhiolme O (2012). Outcome of road
traffic injuries received in the emergency
room of a teaching hospital, Southeast
Nigeria. Trgp Doct, 42(1):18-22.

Zhang G, Yau KK, Chen G (2013). Risk factors
associated with traffic violations and accident
severity in China. Aewid Anal Prev, 59:18-25.

Chini F, Farchi S, Camilloni L et al (2016).
Health care costs and functional outcomes of

road traffic injuries in the Lazio region of
Ttaly. Int | Inj Contr Saf Promot, 23(2):145-54.

1353


http://ijph.tums.ac.ir/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crash-related+factors+associated+with+the+severity+of+road+traffic+injuries+in+Iran
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crash-related+factors+associated+with+the+severity+of+road+traffic+injuries+in+Iran
https://www.ncbi.nlm.nih.gov/pubmed/27575954
https://www.ncbi.nlm.nih.gov/pubmed/?term=An+epidemiologic+survey+of+road+traffic+accidents+in+Iran%3A+analysis+of+driver-related+factors
https://www.ncbi.nlm.nih.gov/pubmed/14572825
https://www.ncbi.nlm.nih.gov/pubmed/23743298
https://www.ncbi.nlm.nih.gov/pubmed/?term=Health+care+costs+and+functional+outcomes+of+road+traffic+injuries+in+the+Lazio+region+of+Italy

