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ABSTRACT

Background: Population-based estimates of traffic accidents
(TAs) are not readily available for developing countries. This study
examined the contribution of socioeconomic status (SES) to the
risk of TA among Iranian adults.

Methods: A total of 64,200people aged =18years were identified
from 2008 Urban Health Equity Assessment and Response Tool
(Urban HEART) survey. 22,128 households were interviewed to
estimate the overall annual incidence, severity and socioeconomic
determinants of TAs for males and females in Iranian capital
over the preceding year. Wealth index and house value index were
constructed for economic measurement. Weighted estimates were
computed adjusting for complex survey design. Logistic regression
models were used to examine individual and SES measures as
potential determinants of TAs in adults.

Results: The overall incidence of traffic accident was 17.3(95%
CI 16.0, 18.7) per 1000 per year. TA rate in men and women was
22.6(95% CI 20.6, 24.8) and 11.8(95% CI 10.4, 13.2), respectively.
The overall TA mortality rate was 26.6(95% CI 13.4, 39.8) per
100,000 person-years, which was almost three times higher in
men than that for women (40.4 vs. 12.1 per 100,000person-years).
Lower economic level was associated with increased incidence
and mortality of TA. Association between SES and incidence, and
severity and mortality of TA were identified.

Conclusion: TAs occur more in lower socioeconomic layers of
the society. This should be taken seriously into consideration by
policy makers, so that preventive programs aimed at behavioral
modifications in the society are promoted to decrease the health
and economic burden imposed by TAs.
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INTRODUCTION

Traffic accidents (TAs) represent a leading and increasing
contributor to regional and global disease burden.l!! Traffic
injuries are a leading cause of death, killing nearly 1.3 million
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people annually. Unless action is taken urgently,
the number of road traffic injuries and deaths is
likely to continue to rise in most regions of the
world as motorization increases. Indeed, if current
trends continue unabated, road traffic injuries
are predicted to rise from their current position
as the ninth leading cause of death to become
the fifth leading cause of death by 2030.2! Most
of the projected increase in TAs will occur in
low- and middle-income regions of the world
due to the rapid growth in motor vehicle numbers
increasing the exposure to risk factors such as
speed and alcohol, and exacerbated by inadequate
enforcement of traffic safety regulations and public
health infrastructure.P® Overall, 14.9% of all deaths
with 26.9% of years of lost life were from injuries in
Iran and deaths from traffic injuries (30.0/100,000)
are the highest in the world.™

Socioeconomic status (SES) 1is generally
recognized as an important predictor of various
health conditions, although its influence on many
specific aspects of the health of populations is
not fully understood. Injury is one area that is not
well understood with respect to socioeconomic
determinants, especially in developing countries.
Injury is a leading acute health problem as shown
by the magnitude and burden of the problem, but
the potential for primary prevention does exist.
The identification of socioeconomic gradients in
risk for injury through a descriptive study may
provide opportunities for targeting of preventive
interventions to high-risk groups.?

Despite the high burden, developing countries
have just begun to systematically address injury
control in policies and programs./ This lack of
programmatic and policy response to injury is in
part due to lack of population-based and national
estimates of injuries in developing countries.!”
Hospital-based statistics and police records are
the common sources of information for injuries
in developing countries. However, these sources
underestimate the burden.?® Iran lacks knowledge
about the socioeconomic distribution of TAs.
Nevertheless, scattered evidence, mainly from
mortality statistics, reveal that socioeconomic
differences with regard to all injuries, and to traffic
injuries in particular, are considerable.**!

In this paper, we use the “Urban Health Equity
Assessment and Response tool” (Urban HEART
Survey) of Tehran. We present the annual incidence
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estimates of traffic injuries in Tehran, which have
the heaviest traffic in Iran, to guide future research
and policy action regarding injury in the country.
Additionally, the survey provides annual incidence
estimates for all types of TAs, socioeconomic
differences in TAs and for any given type of traffic
injury modified by socioeconomic factors.

METHODS

This was a population-based cross-sectional
survey of a representative sample residing in Tehran
metropolitan (total population around 8,171,000
inhabitants). The analysis was based on the Urban
Health Equity Assessment and Response Tool
(Urban HEART) from April through June 2008.
Urban HEART is a collaborative cross-sectional
study facilitated by the World Health Organization
for identifying differences in health opportunities
between people living in various parts of Tehran
and belonging to different socioeconomic
groups.!'” Ethical committee of Tehran University
of Medical Sciences reviewed and approved
the study following the guidelines of Helsinki
Declaration.

The survey sample had a three-stage stratified
design. All 22 districts of Tehran (according
to 2006 population census) were taken as
strata. Based on the master sampling frame,
residence blocks were taken randomly as primary
sampling units (PSUs), then eight families were
systematically selected within each block. There
were approximately 1000 households in any strata
which were sampled using a systematic sampling
in blocks. All residents of the 22,128 households
were included in the study. The information about
characteristics of each household member was
collected by interviewing the head of family, after
taking the informed consent. Household interviews
were conducted using trained and standardized
procedures for data collection. The interviews were
conducted at different times and in all days of the
week.['] For the purpose of this study, the analysis
was restricted to 64,200 adults aged 18 years and
older, a population at high risk for injury.

The age was categorized based on publication
of the World Health Organization (WHO) for
prevention of TA, the second year of driving
experience: graduates (18-24 years inclusive),
more experienced drivers and with less risky
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behavior in traffic (from 25 to 44 years) and drivers
who have safer profile for the direction (45 years
and over).[?

The socio-demographic variables were age, sex,
educational attainment, self-reported ethnicity,
marital status, occupation/employment status,
dwelling duration and family size. People who had
a fixed wage with work were classified as employed
and those without work were grouped as pensioner.
Economic variables in the Iranian society were
complex, especially with large differences in a job
and in self-reporting questionnaire. This study
used two indices as proxy measure of economic
status: (1) wealth index and (2) house value. We
constructed wealth index by possession of durable
assets (television, freezer, PC), and ownership
of house, car and motorcycle (personal use of
motorcycle and car not for job) and house area,
which were assigned a weight or factor score
generated through principle component analysis. !
Principal component is a technique for extracting
from a set of variables those few orthogonal linear
combinations of the variables that capture the most
common information successfully. Intuitively, the
first principal component of a set of variables is
the linear index of all the variables that capture the
largest amount of information which are common
to all the variables. The resulting scores were
distributed normally with mean 0 and standard
deviation 1. People were ranked according to
their scores and divided into four quintiles to
understand the economic inequality. The “house
value index” was constructed according to the
high difference in house value in the districts of
Tehran and the general concept of getting a better
house proportional to wealth. The building area
value was taken as per the former valuation of
management of real estate transactions, Statistical
Center of Iran (August 2008). Information on area
value was multiplied by house area to provide the
indicator. For this analysis, information on the
value of the household property was combined
with housing tenure to provide an indicator with
five groupings. Tenure house formed the reference
category, and those in owner-occupier households
were grouped into four quartiles depending on the
house value.['¥

The outcome variables included: (1) TA
occurrences queried as, “Have you had any traffic
accidents in the past 12 months?”’; (2) Incidence
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rate of any type of TA (pedestrian, bike,
motorcycle and car); (3) severity of TA which
displayed by traffic accident hospitalization rate.
A standardized definition of the nature of the TA
was read by the interviewer for all participants: It
is run over any traffic accident, collision between
vehicles, bicycle and motorcycle accidents, that
occur on streets or roads and make person to have
at least one day off from work.["! In this research,
we have not included train, tram and subway
accidents. We draw attention to the fact that a TA
may be more or less severe and people can get hurt
or not. If any person in the family was dead in the
past 12 years, the information was obtained from
the family.

Analysis was done using SPSS 13 and Stata 8
software. Weighted analysis was performed. The
survey frequency and survey logistic options were
used to adjust for design effect of the survey and
get valid estimates. Accident incidence rates were
calculated based on 1000 persons.

Univariate analysis was performed exploring
relationships between TA and socio-demographic
and economic variables. Multivariate analysis was
performed to get adjusted odds ratios, controlling
for all SES variables that significantly contributed
(P<0.05) to the models included in multivariate
analysis. Confidence intervals were reported at
95% level throughout this study.

RESULTS

In the study, there were 64,200 people aged
>18 years living in Tehran, of whom 50.8%
were males [Table 1]. Age and sex distribution
of participants were like the general population
according to the national survey, 2006. There were
1059 self-reported TAs in the past year. Pedestrian
and bike accidents constituted 13.7% and 1.3% of
all TAs, respectively. The most frequent accidents
were motorcycle (29.3%) and car accidents
(55.7%). The overall annual incidence of TA was
estimated at 17.3 (95% CI 17.3) per 1000 per year.
Overall, TA rate in men was 22.6 per 1000, two
times higher than in females [Table 2]. Applied
to the current population,!'® this implies a total
burden of 141,000 TAs per year for adults in
Tehran.

The percentage distribution of TA and its types
according to socio-demographic variables are
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Table 1: Distribution % (standard errors) of social variables in traffic accident according to types

Variables All respondents Traffic Types of traffic accidents
(SE) accident Pedestrian Bicycler Motorcycle Car

Sex

Male 50.8 (0.20) 66.7 (1.6) 53.8 (4.7) 75.2 (12.9) 73.9 (2.4) 66.0 (2.2)

Female 49.2 (0.20) 33.3(1.6) 46.2 (4.7) 24.8 (12.9) 26.1(2.4) 34.0(2.2)
Age Mean (SD) 38.0 (0.10) 34.4 (0.45) 39.9 (1.6) 29.1 (3.0) 31.2 (0.81) 34.8 (0.61)

18-25 28.5(0.30) 39.7 (1.7) 29.4 (4.4) 63.9 (0.14) 48.2 (3.6) 37.2(2.4)

26-45 44.1 (0.34) 39.9 (1.6) 354 4.5) 23.4 (12.4) 39.0(3.3) 41.9 (2.4)

>45 27.4(0.24) 20.34 (1.3) 35.2(4.3) 12.7 (8.6) 12.8 (1.9) 20.9 (1.7)
Education

Illiterate 6.2 (0.21) 5.3 (0.69) 14.8 (3.4) - 5.0(1.2) 3.2(0.74)

<Diploma 29.7 (0.57) 33.4(1.9) 25.9 (3.9) 19.0 (12.5) 445 (3.2) 29.9 (2.3)

Diploma 38.3 (0.30) 38.3(1.7) 41.8 (4.7) 44.5 (15.0) 36.9 (3.1) 38.0(2.3)

>Diploma 25.8 (0.66) 23.0 (1.5) 17.5(3.9) 36.5 (14.9) 13.6 (2.1) 28.9 (2.3)
Job

Employed 37.3(0.22) 47.3 (1.6) 36.3 (4.9) 60.6 (14.9) 51.0(3.3) 47.7(1.9)

Unemployed 8.7 (0.15) 13.2(1.2) 10.9 (3.0) 22.6 (12.4) 15.6 (2.5) 12.4 (1.7)

Retired 10.8 (0.18) 9.8 (1.0) 20.8 (3.6) - 6.8 (1.4) 8.8 (1.3)

Student 12.8 (0.23) 11.4 (1.1) 9.3 (2.6) - 12.5(2.3) 11.6 (1.4)

Housewife 30.4 (0.25) 18.3 (1.3) 22.7(3.8) 16.8 (11.4) 14.1 (2.1) 19.5(1.9)
Marital status

Married 60.2 (0.27) 52.1(1.7) 51.7 (4.5) 17.7.(9.7) 43.8 (2.9) 57.4(2.4)

Divorced and 5.5(0.10) 5.1(0.70) 11.9 (3.0) - 4.2 (1.1) 4.0 (0.84)

widowed

Single 34.3(0.22) 42.8 (1.6) 36.4 (4.6) 82.3(9.8) 52.0 (3.0) 38.6 (2.4)
Ethnicity

Farsi 61.1 (0.80) 60.2 (2.1) 64.7 (4.4) 33.8 (14.6) 59.1 (3.6) 60.4 (2.7)

Azari 24.0 (0.78) 24.4(1.8) 23.0 (3.8) 37.4 (15.1) 27.0 (3.3) 23.1(2.1)

Minorities 14.9 (0.37) 15.4(1.5) 12.3(3.2) 28.8 (13.3) 13.9 (2.5) 16.5(1.9)
Residency duration

<10 years 59.6 (0.56) 63.2 (18.7) 58.7 (4.6) 63.7 (14.3) 61.6 (3.5) 65.1 (2.4)

>10 years 40.4 (0.56) 36.8 (18.7) 41.3 (4.6) 36.3 (14.3) 38.4(3.5) 349 (2.4)
Family size

Single 14.7 (0.41) 2.2 (0.45) 7.4 (2.1) 7.2 (7.6) 0.20 (0.21) 1.8 (0.56)

2-5 83.9 (0.40) 84.2 (1.2) 77.0 (4.1) 84.9 (9.9) 86.2 (2.3) 84.8 (1.7)

>5 14.4 (0.41) 13.6 (1.2) 15.6 (3.6) 7.9 (6.9) 13.6 (2.3) 13.4(1.7)

Weighted estimates are given using statistical weights to adjust for unequal sampling probabilities of districts and make

estimates representative of Tehran population

presented in Table 1. Male to female ratio in TA was
2:1; a higher ratio was seen in bike and motorcycle
accidents and a lower ratio in pedestrian accidents.
Younger age groups were proportionately higher
among motorcycle and bike accidents. Pedestrians
had the least educational level in all TA types,
while this type of TA was the most common in
retired people.

We also examined the annual incidence rate of
TAs according to gender by socio-demographic
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variables [Table 2]. The incidence of TA decreased
with age and was highest among the 18-25 year age
group. TAs were more common among illiterate
women and among the men with a prediploma
education. TA rate was slightly higher among
unemployed and single men, but the incidence was
higher in widowed/divorced and retired women.
The TA rate was inversely reduced by an increase
in the family size. Similarly, TA decreased with
an increase in dwelling time. The TA rate was
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Table 2: Annual incidence of reported traffic accidents according to gender by socio-demographic variables

Variables Total Total Male Female
population TA Incidence 95% CI  Incidence 95% CI  Incidence 95% CI
freq per 1000 per 1000 per 1000
per year per year per year
All 64,200 1059 17.3 (16.0, 18.7) 22.6 (20.6, 24.8) 11.8 (10.4,13.2)
Age
18-25 16,057 376 24.5 (21.9,27.4) 31.8 (27.7,36.4) 16.7 (13.4,20.8)
2645 26,199 408 16.0 (14.4,17.8) 21.7 (19.1, 24.6) 10.2 (8.4,12.3)
>45 21,944 275 12.4 (10.7, 14.3) 15.2 (12.8,17.9) 9.5 (7.5,11.9)
Education
Illiterate 4961 72 15.5 (12.0, 20.0) 19.3 (13.9, 26.6) 13.4 (9.3,19.2)
<Diploma 20,665 366 19.2 (17.0,21.7) 26.4 (23.3,30.1) 10.3 (8.3,12.8)
Diploma 23,481 385 17.1 (15.3, 19.0) 21.7 (18.9, 24.9) 124 (10.4,,14.9)
>Diploma 15,023 222 15.2 (13.1, 17.6) 18.4 (15.5,21.8) 11.5 (9.1, 14.6)
Marital status
Married 40,120 584 14.9 (13.5,16.4) 19.1 (16.8,21.7) 10.7 9.4,12.2)
Widowed and divorced 3878 62 16.4 (12.6,21.3) 21.0 (11.8,36.9) 15.3 (11.4,20.6)
Unmarried 20,202 413 21.7 (19.4,24.1) 27.9 (24.6,31.8) 12.9 (10.4, 15.8)
Occupation
Employed 22,760 484 21.9 (19.8, 24.2) 23.3 (20.9, 25.9) 14.1 (10.3,19.2)
Job seeker 5248 130 26.2 (21.7,31.6) 30.9 (25.0, 38.1) 15.9 (10.2,24.7)
Pensioner 7817 118 15.6 (12.4, 19.6) 13.7 (10.7, 17.6) 19.3 (13.8,26.9)
Student 7056 108 15.3 (12.6, 18.6) 21.6 (16.6, 28.0) 9.5 (6.7, 13.7)
Housewife 20,104 194 10.4 (9.0, 12.0) 0 - 10.4 (9.0, 12.0)
Ethnicity
Farsi 37,235 608 17.2 (15.5,19.1) 22.1 (19.6, 24.9) 12.2 (104, 14.3)
Azari 17,116 280 17.5 (15.1,20.2) 23.7 (20.0, 28.0) 10.8 (8.3, 13.9)
Other minorities 9431 169 18.0 (14.9,21.8) 24.3 (19.4, 30.4) 11.3 (8.3,15.4)
Family size
Single 987 24 26.6 (17.7, 39.9) 34.5 (17.1, 68.5) 23.6 (14.1, 39.2)
2-5 53,382 889 17.3 (16.0, 18.9) 22.5 (20.3, 24.9) 12.0 (10.7, 13.5)
>5 9831 146 16.1 (13.5,19.2) 22.9 (18.9, 24.8) 8.4 (5.6, 12.6)
Resident duration
<10 years 37,072 652 18.5 (16.8, 20.3) 22.9 (20.3, 25.9) 13.8 (12.0, 15.9)
>10 years 27,104 406 15.6 (13.9, 18.7) 22.2 (19.4,25.4) 8.7 (7.1, 10.6)

I e S ) S
Weighted estimates are given using statistical weights to adjust for unequal sampling probabilities of districts and make
estimates representative of Tehran population

nearly the same in various ethnicities. The overall
TA mortality rate was 26.6 (95% CI 13.4, 39.8)
per 100,000 person-years. This rate for men was
almost three times higher than that for women
(40.4 vs. 12.1 per 10,000 person-years) (data not
shown).

Table 3 contains the incidence rate of TAs in
each quartile of economic indices. The highest
incidence of TA was seen in tenants, and with the
increase of house value, TA rate decreased. The
TA rate in the reference group was about 1.5 times
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more than that of the richest group (£<0.001 for the
trend). The lowest economic level (first quartile) in
house value index showed the highest incidence in
TA. This difference was largely unchanged after
adjustment for education, marital status, gender
and age. Likewise, the lowest quartile of wealth
index had the highest rate of TA. The overall TA
rate of the poorest people was 56% more that of the
richest group. This association slightly decreased
after adjustment (41%). Mortality of TA in the
tenant house category was 15.5 per 100,000 which
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Table 3: Annual incidence of reported traffic accident by economic variables

Variables Total TA Incidence per 95% Odds ratio  Odds ratio Odds ratio**
population freq 1000 per year CI TA incidence® TA death® (P value)
House value index
Tenant 20,718 416 21.5 (19.1,24.2) 1 1
Lowest (<80,712)F 10,817 175 16.5 (14.1, 19.3) 0.72% 5.4% 0.90 (<0.0001)
Medium (80,712-120,560) 10,798 180 18.3 (15.4,22.0) .86 2.6
High (120,561-196,700) 10,962 149 13.5 (10.7, 17.2) 0.65* 1.0
Very high (>196,700) 15,922 206 13.0 (10.7,15.8) 0.69%* -
Wealth index
Lowest (<-0.68) 15,879 309 21.4 (18.6,24.7) 1 1 0.89 (0.005)
Medium (—0.068 to 0.108) 16,053 278 18.3 (16.1, 20.8) 0.90 .68
High (0.109 to 0.842) 15,874 250 16.2 (13.7,19.1) 0.81 5
Very high (>0.842) 15,931 217 13.9 (11.5,16.7) 0.71% 42

I ey )
Weighted estimates are given using statistical weights to adjust for unequal sampling probabilities of districts and make
estimates representative of Tehran population; *P<0.05; **P<0.001; ***SVY Logistic regression odds ratio for trend; 71000

Rials; “Adjusted for social variables

suddenly increased to 83.1 per 100,000 in the
lowest group of house owners, and as the house
value increased, the mortality rate decreased (data
not shown).

Table 4 presents the odds ratios for
socio-demographic variables independently and
adjusted odds from a multivariate model. Overall,
they were 45% more common among males
than females, controlling for the other variables.
Multivariate analysis continues to show strong
association with age and TA, with the younger age
group (18-25 years) being 2.5 times more likely to
have TA than the older group (>45 years). The risk
of TA among illiterates was 1.8 times more than
that for people with higher education (college) in the
adjusted model. Marital status did not significantly
change the risk of accident in multivariate model.
The same situation was seen for ethnicity and
dwelling duration. Overall hospitalization rate for
illiterate people was proportionately 2.24 times
higher than for those with higher education.

DISCUSSION

TheUrbanHEART studywasacommunity-based
survey to measure the inequalities in health
outcomes and social determinants of health
including annual incidence of TAs in Tehran.
Generally, there are very few studies in Iran
regarding the effects of socioeconomic factors on
trauma, especially TAs.

In our study, annual TA rate in Tehran was
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17.3 (95% CI 16.0, 18.7) per 1000 people per year,
whereas according to the Ministry of Health report
(2007), the figure was estimated to be 5.3 per 1000
people per year.'” This difference is probably due
to fewer TA reports to the national registry and
its sole reliance on hospital reports, limiting its
findings. In the same report, death rates were also
noticeably underestimated, reported to be 4.58 per
100,000 people which is nearly one-fifth of the
estimated figure in our study. The WHO estimated
the incidence and mortality rate of TAs to be 9.6
per 1000 and 32.2 per 100,000, respectively.!’®!
Naghavi estimated national urban mortality rate of
TA to be 45.8 per 100,000. This study was hospital
based and conducted in 12 provinces of Iran in
a limited period of time in 2005.) It seems our
study has a more precise estimation due to its large
sample size and community-based information as
well as taking different layers of the society into
consideration.

Males were twice likely to have accidents than
females. This ratio was higher for motorcycle and
bicycle accidents. The highest percent among
women was seen in the pedestrian involved
accidents. These findings are consistent with
the findings of other studies from developing
countries.®1%201 This relates to the gender roles of
males and females and also with women’s social
limitations regarding riding motorcycles and
bicycles. Men are more likely to be involved in
work outside homes and on the street/roads than
women in Iran. It is estimated that only 12.5%
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Table 4: Univariate and multivariable analysis using adjusted odds ratio of reported traffic accidents by demographic and
socioeconomic variables

Individual level Traffic Injury Traffic accident Injury
socioeconomic status accident hospitalization adjusted hospitalization
adjusted
OR (95% CI) OR (95% CI) OR (95% CI) OR 95% CI)
Sex
Female 1 1 1
Male 1.95 (1.69, 2.25) 0.91 (0.73, 1.13) 1.45 (1.14, 1.83) 1.09 (0.73, 1.64)
Age (years)
18-25 2.00 (1.68, 2.39) 0.68 (0.51,0.92) 2.54 (1.85, 3.47) 0.77 (0.47, 1.26)
26-45 1.30 (1.10, 1.53) 1.41 (0.51,0.79) 1.30 (1.03, 1.65) 0.91 (0.62, 1.33)
>45 1 1 1 1
Education
Illiterate 1.02 (0.95, 1.33) 2.57 (1.62, 4.09) 1.83 (1.31,2.57) 2.24 (1.28,3.91)
<diploma 1.27 (1.05, 1.53) 2.02 (1.51,2.72) 1.40 (1.11, 1.77) 2.00 (1.38,2.92)
Diploma 1.13 (0.78, 1.32) 1.45 (1.06, 1.98) 1.08 (0.88, 1.33) 1.52 (1.05,2.22)
>Diploma 1 1 1 1
Marital status
Married 1 1 1 1
Widowed and 1.10 (0.83, 1.46) 1.67 (1.03, 2.70) 1.34 (0.92, 1.94) 1.05 (0.58,1.91)
divorced
Unmarried 1.46 (1.28, 1.68) 1.12 (0.89, 1.42) 1.03 (0.81, 1.30) 1.47 (0.97,2.22)
Occupation
Employed 2.12 (1.78, 2.53) 0.77 (0.56, 1.04) 1.78 (1.32, 2.40) 0.65 (0.36, 1.19)
Job seeker 2.56 (2.01, 3.26) 0.96 (0.63, 1.44) 1.72 (1.17, 2.53) 0.70 (0.33, 1.46)
Pensioner 1.50 (1.14, 1.98) 1.30 (0.85,2.01) 1.89 (1.29, 2.78) 0.99 (0.54, 1.80)
Student 1.48 (1.16, 1.88) 0.75 (0.50, 1.12) 1.00 (0.70, 1.44) 0.62 (0.31, 1.24)
Housewife 1 1 1 1
Ethnicity
Farsi 1 1 1 1
Azari 1.02 (0.84, 1.22) 1.1 (0.82, 1.48) .90 (0.72,1.13) 1.23 (0.85, 1.78)
Other minorities 1.05 (0.83,1.32) 0.94 (0.66, 1.36) .96 (0.74, 1.26) 0.99 (0.65, 1.51)
Family size
Single 1.67 (1.07, 2.62) 0.94 (0.45, 1.96) 2.04 (1.20, 3.48) 0.48 (0.20, 1.16)
2-5 1.08 (0.89, 2.62) 0.68 (0.47,99) 1.14 (0.89, 1.46) 0.74 (0.43,1.25)
>5 1 1 1 1 1
Resident duration
<10 years 1.18 (1.02, 1.38) 0.76 (0.60, 0.96) 1.08 (0.89, 1.30) 0.97 (0.72, 1.30)
>10 years 1 1 1 1

I e S
Weighted estimates are given using statistical weights to adjust for unequal sampling probabilities of districts and make

estimates representative of Tehran population

of women were employed outside of their homes the middle-aged group constituted a major part of
in Tehran.?! After adjustment of job, educational car accidents and the proportion of young people in
level or other socioeconomic determinants, bike and motorcycle accidents was prominent while
this ratio remained 1.5 and it can be related to the pedestrian involved accidents had people of older
gender. age. The effect of age increased after adjustment

The majority of trauma cases were young people. for socioeconomic factors. Several possible reasons
Previous studies have also indicated that young men for this have been proposed including the greater
are at the highest risk for trauma.?>?’! We found that risky behavior in young people or more exposure
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to high-risk positions. Although the severity of
trauma increased 1.5-fold with the increase in age
group, this ratio became insignificant in the adjusted
model. Other studies have also reported the peak
age for trauma severity to be in the second and third
decades of life 21!, The incidence of TA in singles
was 1.5 times that of married people, especially
in men, but these gradients were little attenuated
by adjustment for socioeconomic factors. This
result is qualitatively consistent with the previous
reports?2?! and some specially unadjusted studies
have reported contrasting results.?® If the observed
association between marital status and driver
injury risk was causal, it might reflect a generally
greater willingness by single people to take risks
while driving. This tendency has been observed
for some established risk factors for vehicle related
fatality, including dangerous driving and not using
a seatbelt. While adjustment was made for usual
socioeconomic variables, the odds ratio for never
married people was attenuated in this study.

The highest TA was in people with less than
12 years of education, and TA rates declined as
the education level rose notably to the extent
that people of the prediploma group were found
to be 27% more likely to have suffered a TA in
comparison to highly educated people. Though the
illiterates had a low TA rate which might be due to
their limited facing of predisposing situations, in
the adjusted model, the figure for the illiterates rose
to 1.8 times more than that of the highly educated
people. The association of TA and education was
increased in the multivariate analysis (80%). This
may indicate the direct effect of education on TA
after removing other socioeconomic variables,
which is in agreement with other studies.?’28! Also,
in some studies, correlation of education with
TA was insignificant.) There was also a clear
correlation between the level of education and the
severity of trauma and the rates of severe trauma
among the illiterates were more than twice the rate
in the highly educated group.

Unemployed men and pensioner women
showed higher incidence of TA. This association in
unemployed persons decreased after removing the
effect of socioeconomic factors and high incidence
was seen in pensioners and employed people. It can
be explained by exposure to daily traffic on the way
to the workplace or finding their necessities. These
findings are consistent with other reports.!?%%

188

Trauma incidence in single member families
was 1.7 times more than in families with over
five members and the correlation was even
more significant after excluding factors such as
age, education level, marital status and other
socioeconomic factors. The Mexico study showed
pedestrian trauma in children increased in relation
to an increase in the number of family members
to an extent where being three siblings increased
the trauma rates fourfold in comparison to
families with a single child. In addition, living
in families without parents also increased the
trauma incidence. However, in the Mexico study,
socioeconomic factors were not fully included and
yet again trauma was only studied in children and
it seems that children are more influenced by the
effect of the number of family members.!

Minorities had the highest rate of accidents;
however, in the adjusted model, this relation was
not significant. Therefore, it does not seem that
ethnicity is an important factor in the incidence or
the severity of trauma in Tehran. A study in Florida
found no association of ethnicity and race with the
outcome of traffic traumal® and some studies have
reported contrasting results.*3 Less than 10 years
residence in a neighborhood was associated with
a higher rate of traffic trauma and the difference
was more prominent among women. However,
in the adjusted model, no correlation was found.
Therefore, it seems that if migration has a role in
TAs, it is effective through socioeconomic factors.
A study in Peru focused on the risk factors in
child pedestrian accidents. and after excluding the
environmental factors, the duration of residency
in one area was found to act as a protective factor
regarding traffic trauma.®*!

This study confirms the generally accepted
view of a TA gradient between renters and owner
occupiers. It also shows a gradient, of similar
magnitude, within owner occupiers, between the
lowest- and highest-valued houses. These gradients
were little attenuated by adjustment for age, sex,
education and marital status. Mortality rate of TA
related to the level of house value and it was low
in both extremes and the highest mortality rate was
seen in lower group of house owners; perhaps the
increased exposure and improving of accessibility
with less appropriate traffic culture can explain this
trend. Similarly, in wealth index, there was up to 54%
decline in traffic trauma as the index level increased;
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after adjustment, this relation decreased but was
significant statistically. The highest mortality rate of
TAs was seen in lowest valued house owners; this
suggests that people residing in cheaper houses in
this study (low socioeconomic group) had either
worse access to resources (including healthcare
facilities) or more exposure to TAs reminiscent of
worse traffic culture, although this should be taken
cautiously due to the inadequate sample size of
traffic deaths in various economic levels. These
findings are consistent with other studies.*>3¢ In a
study conducted in Canada, severe vehicle accident
trauma rates and the consequent hospital admission
in the rich and poor areas were nearly the same.
However, their rates were higher than what was seen
in the middle-income category. In contrast, bicycle
trauma and pedestrian trauma increased fourfold as
the economic level declined.?”

This study has a number of limitations, among
which TAs’ “a year recall period” might have led
to a lower estimation of the number of accidents.
However, serious accidents are not forgotten in a
year period.®¥ Therefore, we do not believe that
this has deterred the socioeconomic results of this
study. Multiple traumas during the 1-year period
in individuals were not taken into consideration
and this could have led to a lower estimate of our
results. Population-based estimates of injuries from
developing countries are still uncommon and any
reliable comparison cannot be made because of
various definitions used in the surveys. Finally, we
have no information about differential exposures
across socioeconomic groups in terms of duration,
environment at risk, quality of vehicle used and
age of vehicle.

Overall, it can be concluded that TA rates in
Iran’s capital are much higher than that previously
announced based on hospital reports. Most TAs
occur among the lower socioeconomic layers of the
society. Socioeconomic factors have a noticeable
correlation with accident incidence, and if taken
seriously into consideration by policy makers, it can
lead to preventive programs aimed at behavioral
modifications in the society and decrease the health
and economic burden imposed by accidents. An
interesting question for future research concerns the
extent to which differences in individual risks are
modified by differences between the places where
people live.
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