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Abstract

Introduction: Road traffic traumatic injuries are the leading cause of death especially among young men who
are mostly vulnerable victims. This catastrophe is more complicated in low to middle-income countries.
Objective: This study assessed the financial costs of traffic casualties in a level-1 trauma university hospital.
Method: One thousand trauma patients presenting to the emergency department of Shohaday-e-Tajrish
Hospital were included in the study. The prehospital and hospital costs as well as the expenses of
physiotherapy, rehabilitation, outpatient visits and further surgical interventions were considered as direct
expenses. The costs of productivity loss were estimated as indirect expenses.

Results: The direct and indirect costs were assessed 27.4% and 72.6% of total, respectively. The mean age of
permanent disability was 43 years old. The average expenses of temporary and permanent disabilities were
2934.4 million rials, equal to 106 thousand $ (nearly 4.2 million rials or 153 $ per patient) and 23.9 billion rials,
equal to 866.3 thousand $ (1.1 billion rials or 39.2 thousand $ per person), respectively.

Conclusion: The national burden of traffic injuries in Iran is significantly destructive as it consists of 2.19 % of
Gross Domestic Product annually. Besides, young men are involved in most of the traffic accidents representing
the need to establish rigorous preventive instructions and reduce human, and financial costs.
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Traffic casualties are one of the major leading
causes of mortality which impose sociocultural,
and economic consequences. According to the
World Health Organization (WHO) traffic accidents
result in a mortality of over 1.2 million people and
a morbidity of 20-50 million victims each year
mainly in low, and middle-income countries (1).
Moreover, nearly half of the traumatic deaths aged
15-43 years which clearly demonstrates the
economic burden on families and nations due to the
need for long-term healthcare or the economic
impact on family income resulting from a disabled,
or a lost member (2). The national healthcare is
directly influenced by road accidents regarding the
interacting factors of the injury, and post-injury
consequences. 6 main categories are discussed
analyzing the traffic costs: the property damage,
temporary traumatic injuries, time out of work,
psychological costs and grief, permanent
disabilities or death cost, and administrative
expenses (3). The global costs of road accident are
estimated to be 518 million $ annually (1).

Unfortunately, road accidents are considered the
second leading cause of death after cardiovascular
disease in Iran. The mortality and morbidity rate of
motor-vehicle crashes are estimated to be over 25
thousand and 100 thousand individuals each year,
respectively (4). It is crucial to ascertain the
traumatic traffic costs in order to plan for more
influential preventive measures. We analyzed the
costs of therapeutic interventions on traffic trauma
patients presenting to our hospital and tracked
patients over time to ascertain their work status
after hospital discharge.

Study design

This prospective cross-sectional study was
conducted at one of the main educational trauma
centers of Tehran, Iran. The protocol of study has
been reviewed and approved by Shahid Beheshti
University of Medical Sciences Institutional Review
Board, and ethical committee. Informed consent
was obtained from the participants.
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Participants

All traffic traumatic patients presenting to the
emergency department of Shohadaye Tajrish
Hospital, Tehran, Iran were included in the study
through convenience sampling. Itis a level [ trauma
center, with nearly an annual 40000 ED patient
visits, the great number of which were trauma
patients. Patients were excluded if they had
become lost to follow-up for any reason or there
was significant missing data.

Data Collection

Data was collected by an emergency medicine PGY-
2 resident by means of a questionnaire including
demographic characteristics (Patient’s age, sex,
educational degree, time and mechanism of injury,
the way of patient transfer to the emergency room,
length of hospital stay, time to return to work), as
well as analysis of costs in 2 more steps: First,
direct prehospital and hospital costs were obtained
from hospital’s records; second the information
including outpatient visits, surgery follow-ups,
physiotherapy, rehabilitation and also indirect
costs such as time out of work, financial loss due to
temporary or permanent disabilities or death were
asked in the follow-up stage via phone calls from
the patients or their families 6 months later and
filled out in the questionnaire. Patients were
excluded if phone calls were unsuccessful or
hospital data was unavailable.

Cost Analysis

Prehospital costs: Patients are transported to
hospitals in Iran either by emergency medical
service (EMS) or by their own on public transport
or private taxi. EMS transport missions are free in
Iran; however, each transportation cost for
Ministry of Health was estimated to be about 1
million rials (the currency in Iran), equal to 36.3 $
and the mean cost of private transport was 150
thousand rials or 5.4 $ according to the mean fare
of each taxi transfer in 2015. At the time of this
study, one dollar was equal to 27,577 rials in 2015.
Hospital Costs: In this study hospital expenses
included inpatient and outpatient costs as well as
medications, patient visits, diagnostic and
therapeutic interventions, hospital food, etc. These
costs were subjected to the Government approved
costs of the Ministry of Health and Medical
Education in Iran.

Costs of disabilities: Patients were asked about
income when they received the follow-up phone
calls. The costs of temporary disabilities were
estimated by the days off from work multiplied by
the age-related patient’'s wage each month.
Additionally, the Central Bank Annual Inflation rate
was considered in patient income and was also

added. Costs of permanent disabilities were
seemingly calculated based on patient income
multiplied by days off from work regarding life
expectancy in those years and the added sum of the
Central Bank Annual Inflation rate.

Costs of death: Generally, dead patients are not
transferred to the hospital and declare dead by
prehospital emergency medical technicians in the
field. The costs of deceased patients in the hospital
were estimated for cardiopulmonary resuscitation
and other resuscitative measures as well as the
costs of financial loss regarding life expectancy for
the rest of life. Life expectancy was derived from
the World Health Organization report of health
statistics in 2015 to be 75.5 years (5). Finally, the
deceased patients revealed in the follow-up phone
calls, whom the leading cause of death was related
to the trauma disability, were considered and the
costs were assessed according to their life-
expectancy, time off from work and Bank Annual
Inflation rate.

The formula below was used for cost calculation of
permanent disability and death:

n
capita
(I +71)t
t=1

t: “Mean age of dead victims” subtracted from the
“Mean age of life expectancy in 2015 in Iran” (75.5
years)

r: Bank rate in 2015 (18%)

capita: The per capita income for the Iranian
population according to the International
Monetary Fund in 2015 (166.7 million rials or
6044.9 3).

Statistical analysis

Data were analyzed using SPSS software version
21. Quantitative data were reported as mean and
standard deviation, and qualitative data were
reported as frequency and percentage.

Baseline characteristics

One thousand patients aged 34 + 16 years were
included, of which 62.1% were male. Table 1 shows
demographic data of the study patients. The most
frequent mechanisms of injury were motor vehicle
collisions and vehicle pedestrian collisions, 22%,
and 21.1% respectively. Most of the accidents
occurred from 14:00 to 24:00 and mostly were
transported by EMS. The average length of hospital
stay was 3.31 * 6 (1-116) days. Figure 1 depicts
flow of the study participants.

Copyright © 2019 Tehran University of Medical Sciences

This open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial 4.0 License (CC BY-NC 4.0).



Rahmati et al

1000 Traffic injured patients enrolled

307 Lost during the study due to:

Withdrawal from the study
Left the ED

v

693 Patients continued

A 4

81 Patients lost to follow up due to:

Unsuccesstul phone calls

612 Patients remained

A4

217 Patients required outpatient service

Flow of the participants in the study

Costs
The total expenses of the study patients were
estimated 47.3 billion rials, equal to 1.7 million §$,
of which the direct and indirect costs were 12.9
billion and 34.4 billion rials, 1.2 million and 0.47
million §, respectively.

e Direct Expenses
The prehospital and hospital costs were computed
808.7 million and 10221.7 million rials that
averaged 14.7 million rials, equal to 29.3 thousand
$ and 370.6 thousand $, averaged 535.6 $ for each
patient. Almost 97% of the total costs was covered
by insurance services and the rest was paid by
patients due to discharge against medical advice in
order to transfer to nonpublic hospitals, certain
laboratory studies in centers other than the
university hospitals, etc. Finally, the average paid
expenses per patient were estimated 0.4 million
rials, equal to 15.9 $. Table 2 shows hospital costs
in detail. The direct expenses were analyzed for
study patients including further surgical
interventions, hospital outpatient visits, and
physiotherapy (Table 3). Outpatient visits were the
most frequent service involved whereas further
surgical interventions were the costliest.

e Indirect Expenses
From 693 patients at this stage, 15.6% suffered

temporary disabilities. The average period of
disability was 13.5 + 53 (0 - 730) days and the
average expenses of temporary disability were
estimated 2934.4 million rials, equal to 106.4
thousand $ (nearly 4.2 million rials or 153.3 $ per
patient). The permanent disability rate was
reported 3.2 % with the mean age of 43 years old
and the final costs of this factor was estimated 23.9
billion rials that was equal to 866.3 thousand $ (1.1
billion rials or 39.2 thousand $ per person). 6
patients died which imposed 7.6 billion rials, equal
to 275.6 thousand $ (mean of 1.3 billion rials or
45.7 thousand $) on the National Health Service.

The total costs for injured patients of road traffic
accident presenting to Shohaday-e-Tajrish
Hospital was measured 47.3 billion rials that was
equal to 1.7 million $ in 2015 out of which, 27.4%
and 72.6% were related to direct, and indirect
expenses, respectively. Moreover, this study shows
that the imposed expenses of disability on injured
employees and their employers were higher than
the medical costs imposed on the government.

Most of the developing countries estimate traffic
accident costs with regard to the healthcare
financing (6-9). According to the report of World
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Demographic and basic clinical information of studied
patients
Variables Number (%)
Gender
Male 621 (62.1)
Female 379 (37.9)
Age (Year)
25> 179 (17.9)
34-25 374 (37.4)
44-35 201 (20.1)
45 < 246 (24.6)
Level of Education
Up to Diploma 567 (56.7)
Bachelor’s Degree 399 (39.9)
Master’s Degree 34 (3.4)
Mechanism of Injury
Motor-pedestrian 29 (2.9)
Vehicle-pedestrian 211 (21.1)
Motorcycle Rollover 60 (6.0)
Vehicle Rollover 179 (17.9)
Motor-vehicle 220 (22.0)
Auto Accidents 106 (10.6)
Others 195 (19.5)
Time of Day Traffic Accident (Hour)
14-8 280 (28.0)
24-14 604 (60.4)
8-24 116 (11.6)
Patient Transport to the Hospital
Emergency Medical Service 775 (77.5)
Private 225 (22.5)
Length of Stay (Day)
1 486 (48.6)
2-7 409 (40.9)
>7 105 (10.5)
Patient Outcome
Temporary disability 108 (15.6)
Permanent Disability 22 (3.2)
Death 6 (0.8)

Health Organization, the annual costs of road traffic
accidents in low and middle income countries
include 1-2% of Gross Domestic Product (1). It was
estimated that the road accidents’ costs in Egypt
was 10 billion pounds in 2008 which specified 1%
of Gross Domestic Product (10). Additionally, this
measure was assessed as 0.45% of Gross Domestic
Product in Vietnam in 2005 (11). However, traffic
collisions serve as a more crucial national problem
in Iran consisting of 2.19% of Gross Domestic
Product (12). Rezaei et al. reported that the
hospital costs of injured patients in Iran was 11.18
million rials (1.1 thousand $) in 2009 (4). Some
other studies assessed the cost of road-traffic
injuries with various methods in Iran (13-15).
Gender

Most traffic injured patients were male (62.1 %).
Sehat et al. reported that men represented the

majority of injured and dead victims in road
crashes and were 3 times more likely to die than
women (16). This finding has been reported in
other studies (17-19). It is thought that men
are more often involved inrisky driving, and
motorcycle riding.

Age

In the present study, 57.5% of patients aged 25-45.
Sehat et al. showed that the older the age, the less
probable the road traffic accidents. The injured
patients aged mostly 18-25 (16). Mohaymany et al.
also reported that most venturesome patients for
urban road collisions were 18-28 years-old (20).
Besides, in the Anantharaman study, 90% were
aged 18-59 and in another study by Kanchan et al.
patients of the third decade of life were at
increased risk for road crashes (21, 22). In a study
by Yazan et al. age was the most important factor in
traffic injuries as 60% of road collisions occurred
in patients under 30 years-old and only 4% of
accidents were attributed to people of over 50
years (23). Thus, it is suggested that the youth has
an increased risk of road traffic accidents due to
their risky behaviors.

Level of Education

From injured patients, 56.7% were educated till
Diploma level. In addition, some other studies have
demonstrated an increase in traffic accident rate in
lower education levels (23). In this context, Sehat
et al. have noted that driver training programs can
reduce crashes and education influence may
positively reduce traffic violations (16).
Mechanism of Injury

Furthermore, the commonest injury mechanisms
were motor-vehicle and vehicle-pedestrian
crashes. These factors are assessed in some other
studies and they have reached similar results (6, 7,
24, 25). As a result, it seems that cultural and
educational organizations can play crucial part in
reducing traffic injuries by targeted driver training
(26).

Time of Day

Most road traffic casualties occurred between
14:00 to 24:00 when most traffic congestions are
experienced. According to Anantharaman et al. one
third of the accidents were reported between
18:00 to 24:00 (21). The time of day when most
crashes occur has been studied in other studies and
the time was compatible with our finding (8, 9, 27).
Kiran et al. have shown that most traffic accidents
occurred between 12:00 to 18:00 whereas the least
reported casualties have belonged to 24:00 to 6:00
(28). It is believed that traffic congestion and work
exhaustion may be the possible culprits.

Length of Stay
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m Hospital Expenses in details
. Mean cost | Total cost

Hospital Cost Type Percent of the total cost Iranian Rial (US Dollar)
Laboratory 3.3 490307 (17.7) 339293127 (12303.5)
Medications 15.1 2223781 (80.6) 1538856878 (55802.2)
Medical Equipment* 21.3 3145939 (114.1) 2176989796 (78942.2)
Radiology 19.3 2859981 (103.7) 19791072040 (717665.9)
Inpatient Medical Consults 0.7 105364 (3.8) 72912011 (2643.9)
Patient Transfer 0.2 29495 (1.1) 20411000 (740.1)
Procedures 1.4 199864 (7.2) 138306419 (5015.3)
Hoteling 17.9 2641598 (95.8) 1827986000 (66286.6)
Inpatient surgical Interventions 9.2 136171 (4.9) 94094437 (3412.1)
Inpatient Visits 5.1 750840 (27.2) 519581618 (18841.1)
Physician Service 5.4 796335 (28.9) 551064500 (19982.7)
Nursing Service 1.1 167949 (6.1) 116221054 (4214.4)

provide a continuation of care

* Equipment that provides diagnostic/therapeutic benefits to a patient; Patient transfer: transport to another Health Care Facility to

The costs related to further surgical interventions, outpatient visits, and physiotherapy
Direct Expenses Physiotherap Outpatielft .Follow-up Further Sul_"gical
y Visits Interventions
Number of patients (%) 59 (8.5) 134 (19.3) 24 (3.4)
Total costs in million Rials (thousand dollars) 9737 (353.1) 6711 (243.3) 38708 (1403.6)
Mean cost million Rials (thousand dollars) 165 (5.9) 50 (1.8) 1612 (58.4)
Percent of total direct costs 15.4 10.6 61.2

The estimated average length of stay in hospital
was 3.31 days. However, this measure varied
widely in several studies from 5.5 to 21.5 days (23,
28-31). This is probably due to the differences in
healthcare systems, study methodologies, injury
patterns, and failure to post-discharge follow-ups.

Limitations

It is recommended to assess the length of stay and
rehabilitation programs in better study settings to
decrease the number of lost to follow-up patients,
to evaluate the impact of transfers between
hospitals, reliance on recall and to estimate loss of
quality of life. The patients’ costs were analyzed
regarding the dollar cost at the time of the study.
The results of this study were obtained from a
level-1 trauma center university hospital and may
not be representative globally.

Healthcare costs for traffic injuries is rather higher
in Iran, especially the expenses related to the
medical treatment and temporary or permanent

disabilities for the families, and public health. Thus,
the greater burden of traffic injuries urges the need
for planning rigorous solutions, driver training,
and cultural education.
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