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Background: Today, global attention has been directed towards differences in
the health of different Socioeconomy of society (SES) groups. Trauma is one
of the categories where SES determinants are not well understood, especially
in developing countries. This study aims to determine the annual incidence of
traumabased on SES in people over 15 years old in Kashan.

Methods: This was a population-based cross-sectional studyusing a household
survey .Data were collected through stratified-cluster sampling during 2018-
2019 for over 15-year in Kashan. The researchers conducted univariate and
multivariate analyses to evaluate trauma during and the past year rgarding SES
of individuals using Principal Components Analysis (PCA).

Results: The incidence of trauma was 70.6 (62. 6-78. 7) in 1000 annually, the
risk of trauma in low SES was 1.06 (0.82-1.38), in moderate SES , 0.87
(0.69-1.10), and in high SES, it was 1.13 (0.84-1.52). Among different SES
groups, mechanisms of injury were different (P-value = 0.09); also, the annual
incidence of trauma in different SES groups was different based on the place of
trauma (P-value = 0.02), the number of injuries (P-value = 0.00), treatment (P-
value = 0.02), and the time to return to work (P-value = 0.00).

Conclusions: Annual incidence of trauma in different SES groups was
different based on the place of trauma, the number of injuries, treatment, and
time to return to work. The relationship between SES status and incidence of
trauma is important to provide preventive services.

Keywords: Incidence, Epidemiology, Population-Based Study, Socioeconomic
Status, Traumatic Injuries.
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Introductions

Intentional or unintentional traumas have
detrimental effects on individual and health
budgets (Murray CJ. 2013). Trauma is a leading
cause of early death, morbidity and disability,
imposing a huge burden on public health in these
aspects of lost years of life and social costs. The
burden of trauma is not equally distributed across
all groups of society and often disproportionately
affects some groups, including the young and poor
population (Gad MA. 2012). In recent years, global
attention has been on the differences in the health
of different socioeconomic status (SES) of society
(Marmot M. 2007) . Today, there are economic,
gender, and racial differences in the field of health,
throughout the world (Barreto ML. 2017).
Understanding different characteristics of various
classes of society to change goal setting is crucial,
and health executives need to know to what extent
their current or planned policies are sensitive to
SES disparities to address them (Gauld R. 2012).

SES does not just encompass income but also
education, occupation, and social class. SES can
encompass quality of life attributes as well as the
opportunities and privileges afforded to people
within society. Poverty, specifically, is not the
result of a single factor; it is characterized by
multiple physical and psychosocial stressors (Lago
S. 2018, Saif-Ur-Rahman KM. 2018).

Trauma is one of the categories where SES
determinants are not well understood, especially in
developing countries. ldentifying high-risk SES
factors for injury can provide an opportunity to
implement preventive interventions in high-risk
individuals (Gauld R. 2012, Lago S. 2018).

About 90% of the burden of trauma pertains to
low and middle-income countries. Moreover,
trauma is the most common cause of death among
people in age range of 15-59 (Sehat Z. 2022).

In Europe, people living in middle or low-
income countries are 3.6 times more likely to die
from trauma than those living in high-income
countries. There is a difference regarding all
specific causes of injury (Lillini R. 2019, Zoni AC.
2016). In Iran, injuries are of higher importance;
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following ischemic heart diseases (9.1%) and low
back pain (9%), injuries specialty RTIs (7.3%), are
considered the third major contributor to disability-
adjusted life years (DALYS). Similar to the global
status, in this country, injuries are the first cause of
mortality among 15-49 year-old population in both
genders (Hashemi E. 2018, Sadeghi-Bazargani H.
2016, Forouzanfar MH. 2014). The burden of
trauma is not equally distributed among all groups
of societies, and it often disproportionately affects
young and poor populations (Gauld R. 2012),
resulting in socioeconomic inequalities in health
(Sehat Z. 2022). Remarkably, injury has also
imposed a lot of direct and indirect economic and
social costs on society, which has led health care
policymakers to adopt key measures to identify
risk factors (Perel P. 2004, Sadeghi-Bazargani H.
2012). Reducing the mortality rate and SES
burden, and improving the severely injured
patients are the benefits of these policies in
different countries (Radjou AN. 2018). Further
developments in this area require information
gathering, planning, and formulation of new
strategies. People's daily living conditions and SES
affecting health have a decisive role in traumatic
injuries and their consequences. They can be very
useful in preventing trauma and its complications
(Lehtola S. 2006, Reihani H. 2017). Considering
the relationship and different prevalence of trauma
in different socio-economic levels and even the
type of trauma injuries, this study aims to describe
the pattern of annual incidence of non- fatal
injuries in people over 15 based on SES in Kashan,
Iran.

Methods

This was a population-based cross- sectional
study on individuals over 15 residing in Kashan
during 2018-2019 using stratified-cluster sampling.
The city of Kashan was divided into five regions
based on Municipal division mapS, and 25 people
from each area were surveyed. All clusters of all
areas were identified in the map of Kashan city and
were numbered; then, the authors randomly
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selected clusters between numbered areas. Twenty-
five households were examined in each cluster.
The researcher was randomly referred to each of
the households, and in each household, randomly
one person over 15 was chosen using Kish Grid
tables to interview and complete the questionnaire
after obtaining informed consent (Khosrozadeh H.
2015). In the absence of randomly selected person
or failure to cooperate for the first time, interviews
were referred to this person three times to collect
information and if she/he did not cooperate, the
participant was replaced with the neighboring
home. Household surveys were conducted in
native language of Kashan (Persian) by trained
research assistants from Kashan Medical Science
University.
Based on the following formula

2 X q
= —2—— Consideringd = 1.5,
Considering the prevalence of trauma at the
community status, the minimum number of
samples to assess the annual incidence of trauma,
was 32.3%, and the required sample size for the

293 _ 9981 :then, this number
32.2%

was multiplied by 1.5 in the design effect, and a
total of 3875 study samples were determined.
(Saadat S. 2011, O'Donnell ML. 2013).

In order to collect the required samples, the
authors referred to 4800 households: 4,200 of
which agreed to interview for the study (response
rate = 87.5%). one hundred and eighty cases were
incomplete and unusable, and 140 of the collected
data were , which were excluded from the study in
the monitoring and evaluation phase. In total, 3880
households were surveyed and collected data were
analyzed.

In this study, injury was defined as any
intentional or unintentional physical injury
following traumatic events. In addition, household
was defined as a group of people living together in
a dwelling with a separate outer door and a
separate kitchen (Barreto, M. L. 2017).

In data gathering phase, from each subject who
reported traumatic injury during the past year ,the

study was n =

follow-up questions were asked; they included
mechanism, type, number, place, the time of
traumatic injuries and hospitalization, treatment,
and return to work after trauma. In this study,
every participant, mental health and quality of life
and disability and Post-traumatic stress disorder
(PTSD) after trauma were surveyed.

The instruments used in this study were patient's
information questionnaire which consistedof the
following parts:

1-  Demographic variables: age, gender,
nationality, ethnicity, marital status, education,
occupation, insurance, residence, duration of
residence in Kashan, smoking, smoking Hookah,
drug addiction, and alcohol.

2-  SES data: To determine the economic
status of individuals, Principal Components
Analysis (PCA) method were used. In this method,
ten home items (homeownership type, residential
area, dishwasher, advanced TV, fridge freezer,
microwave oven, car, computer, lipstick and
internet access at home) and two cases of social
factors (job and education of the head of
household) were used to make new variable as
asset index. Then, asset index were calculated and
divided all the participants in study into three
groups with high, middle and low SES (Sehat Z.
2022, Ghobad M. 2018, Garmaroudi GR. 2010,
Mansouri A. 2018).

3-  Health status: This includes the history
of a specific illness, diabetes, hypertension, mental
disorder, family history of a specific illness,
congenital disease, medications used, surgical
history, history of treatment and hospitalization,
history of disabling diseases, type of health care
received, and type of insurance (Sehat Z. 2022).

4-  Trauma data: the history of trauma during
the past year, cause of trauma, type of trauma, time of
injury, location of the injury, number of injuries,
injury treatment, hospitalization, and return to work
and normal life (Mansouri A. 2018).

All the data analysis were performed using
SPSS 22 and STATA 12 software. The
Kolmogorov—Smirnov test was used for assessing
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data normality. Chi-square and Fisher's Exact tests
were used to examine differences between the two
variables. Logistic regression analysis was used to
examine the variables which were significantly
associated with trauma outcomes. The significance
level was considered less than 0.05, and univariate
analysis was used to investigate the relationship
between variables and trauma outcomes. Odds
ratios (OR) with a 95% confidence interval were
reported throughout this study.

1-  Using PCAmethod, the new asset index
was calculated on ten homeowners and two social
factors and divided into three groups with high,
middle, and low social status based on the mean of
the variables and the three percentiles of the
community. In the PCA method, 12 SES factors in
the model of factors having a weighting value
above 1, they are used to calculate the asset index
and then the sum of SES factors based on the
weighting of the first factor. Asset index is created.
The higher the weighting value of a variable, the
greater would be the value of that variable in
society to different SES groups (Sehat Z. 2022,
Ghobad M. 2018, Garmaroudi GR. 2010, Mansouri
A. 2018, Love JR. 20109).

In this study, factors such as Internet access,
microwave oven, residential area, laptop, car, and
household education had weighed more than one

value, and overall, 71.2% of the variance of
variables were covered.

This study was being approved by ethical
committee of Kashan Medical Science
Uuniversity, Kashan, Iran (Code of Ethics
(1397,094)).

Results

The Kolmogorove-Smirnov test revealed that
the variables did not have a normal distribution.
The association between categorical variables
(such as gender and educational status)
continuous variables (such as age), and the
outcome of SES was examined through chi-square
and the ManneWhitney U tests, respectively.

In this study, 3880 people were studied. Based
on SES factors, the subjects were divided into
three groups with low, moderate, and high SES.
Most of the subjects had moderate SES. Among all
populations of study, incidence of trauma was 70.6
(62.6-78.7) in 1000 annually. A low incidence of
trauma was observed in the high SES; in low SES,
the incidence of trauma was more, and in the
moderate SES, the highest rate of trauma was
observed. Table 1 shows the number (%) of
participants in the three SES groups and the
incidence of trauma per year in each group.

Table 1. incidence of trauma among the participants over 15 with different SES

SES Total? Trauma in the past year ®  Risk ratio C195% P-value °
Lower Upper
Low 1068 (27.5%) 72 (6.7%) 1.06 0.82 1.38 0.06
Moderate 1996 (51.4%) 150 (7.5%) 0.876 0.69 1.10 0.2
High 816 (21%) 52 (6.4%) 1

a N(Percent) b Chi-square test ¢ logistic regression

In all SES groups, men and women had similar
distribution; however, in the group with high SES,
women showed a higher percentage of trauma than
the other two groups. In all SESgroups, people
with injury were mostly in the age group of 30-59.
In the moderate SES group, the number of people
with injury aged 15 to 29 was higher than the other
two groups , and in the low SES, number of
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traumatized cases over 60 was more than the other
groups. In all the three SES groups, the rate of
married people was higher than single ones, and
statistical tests showed that this relationship was
significant (P-value = 0.00).

In all SES groups, the Persian race experienced
the highest numbers of trauma, other races were in
the low SES group.
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In this study, people with low SES showed the
highest rate of smoking. Furthermore, the rate of
hookah smoking among the low SES group was
higher than the other two groups . Drug addiction

Table 2. Demographic characteristics of people over 15 with and without traumaregarding SES
SES status *

History of

and alcohol abuse were reported in both groups of
low and moderate SES. Table 2, shows the
univariate associations of SES characteristics and
demographics for traumatic injury.

- b
Variables trauma Low Moderate High Total P-value
Male Injured 55(25.8%) 125 (58.6%) 33 (15.4%) 213 (100%)
Totoal © 422 (23.39%) 1031 (57.1%) 351 (19.4%) 1804 (100%)
Gender Injured 17 (27.8%)  25(40.9%) 19 (31.1%) 61 (100%) 0.01
Female Total 646 (31.1%) 965 (46.4%) 465 (22.39% ) 2076 (100%)
15.29 Injured 14 (16.6%) 56 (66.6%) 14 (16.6%) 84 (100%)
Total 236 (23.2%) 553 (54.3%) 228 (22.4%) 1017 (100%)
30-59 Injured 40 (25.9%) 81 (52.6%) 33 (21.4%) 154 (100%)
Age Total 559 (24%) 1206 (51.8%) 562 (24.1%) 2327 (100%)  0.04
Injured 18(50%)  13(36.1%)  5(13.8%) 36 (100%)
> 60 Total 273 (50.9%) 237 (44.2%) 26 (4.8%) 536 (100%)
Single Injured 23(27.7%) 53(63.8%)  7(8.4%) 83 (100%)
_ Total 310 (32.2%) 488 (50.7%) 163 (16.9%) 961 (100%)
marital status _ Injured 49 (25.6%) 97 (50.7%)  45(23.5%) 191 (100%) 0.00
Married Total 758 (25.7%) 1508 (51.3%) 672 (22.8%) 2938 (100%)
Persian Injured 53(22.4%) 137 (58%) 46 (19.4%) 236 (100%)
Total 865 (24.6%) 1877 (53.4%) 770 (21.9%) 3512 (100%)
Race Injured 19 (20.6%) 13 (14.13%) 60 (65.2%) 92 (100%) 0.00
Otherraces  Total 203 (57.1%) 119(33.5%)  33(9.2%) 355 (100%)
< High school  Injured 63 (42.2%) 79 (53%) 7(46%) 149 (100%)
_ graduate Total 988 (35.3%) 1532 (54.8%) 271 (9.7%) 2791 (100%)
Education High school  Injured 9 (7.2%) 71(56.8%)  45(36%)  125(100%)  0.000
graduate Total 80 (7.34%) 464 (42.6%) 545 (50%) 1089 (100%)
Unemploymentiured 6 (8.4%) 21 (14%) 1(1.9%) 28 (100%)
Employment Total 58 (17.3%) 221(66.1%) 55 (16.4%) 334 (100%)
status Injured 66 (91.6%) 129 (86%) 51(98%) 246 (100%)  0.000
Employment  Totq) 1010 (28.4%) 1775 (50%) 761 (21.4%) 3546 (100%)
_ _ Injured 17 (26.5%) 37 (57.8%) 10 (15.6%) 64 (100%)
Particular diseases Total 318 (37.6%) 438 (51.8%) 89 (10.5%) 845(100%)  0.003
Insurance _Ilpjured 45(22%) 114 (55.8%)  45(22%) 204 (100%) oo
otal 836 (26.3%) 1612 (50.7%) 728 (22.9%) 3176 (100%)

a N(Percent), b Chi-square test, ¢ Total population in study, d Uneducated people f, educated people
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Table 3 demonstrates the results of multivariate
analysis examining demographic and

socioeconomic variables associated with traumatic
injury .

Table 3. The results of multivariate analysis examining demographic and socioeconomic variables associated with

traumatic injury

Unadjusted model Fully adjusted model Final model
(N =3857) (N =3365) (N =3857)
0, p] 0, 0,
OR Cl (95%) vglue OR Cl (95%) > value OR Cl (95%) >-valut
Lower Upper Lower Upper Lower Upper
Male 212 154 291 .000 213 152 297 .000 235 175 3.15 .000
Gender Female 1
o Iranian 087 071 016 .81 038 056 0.15 .52
Nationality  Others 1
) Single 669 .478 936 .019 .602 430 .844 .003 .743 543 1.018 .064
Marital status narried 1
Persian 1170 977 1.400 .087 1.245 1.036 1497 .020 190 1.47 3.84 .078
Race Others 1
) <Highschool .737 539 1.007 .055 .769 .552 1.071 .120
Education > High school 1
Employment 1530 .905 2588 .112 1.020 .509 2.044 .956
Job Unemployment ¢
15-29 185 171 295 .000 1.65 155 275 .004 193 185 233 .019
Age > 30 1
Yes 879 633 1.220 440 .811 .580 1.134 .221
Insurance No 1
diseases No 1
Moderate 1.232 984 1543 .069 1413 1.331 251 .000 194 .773 2.48 .055
SES Others 1

a Significance: P-value < 0.05

Among the three groups classified according to
SES, different trauma mechanisms were more
common in the moderate group. But burn injuries
and family disputes were more common in people
with high SES.

In all the three groups, the number of people
with multiple injuries was more than those with
one injury. 1 to 7 days' of hospitalization showed
the highest rate of traumaticpatients. In groups
with different SES, the number of patients who
received non-surgical treatment was more than
those who underwent surgical treatment. The
highest number of surgeries occurred in the
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moderate group with the highest number of
traumas compared to the other two groups. Chi-
square test showed no significant relationship
between SES and the type of treatment. The lowest
and highest rates of return to work after trauma
belonged to thelow SES. People with a low- and
moderate SES experienced the highest number of
trauma incidents in the street, and as for the highest
SES, most of the incidents occurred at home. The
chi-square test showed a significant relationship
between SES and location of injury. Table 4 shows
the different variables of trauma based on SES.
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Table 4. Different variables of trauma based on SES in People Over 15 in Kashan

SES Total
Variables Low ? Moderate High N = 274 P-value °
N =72 N = 150 N =52

Fall 16 (1.4%) 26 (1.3%) 16 (23.5%) 58 (21.16%)

Suicide 2(0.18%) 1 (0.05%) 0 3 (1.09%)

Work injuries 6 (0.56%) 13 (0.65%) 3(0.48%) 22 (8.02%)
Mechanisms Traffic injuries 34 (47.2%) 87 (58%) 19 (36.5%) 140 (51.9%)
of trauma Burn 1(0.09%)  4(0.2%)  6(0.73%) 11(4.01%) 0.09

Conflict and violence 1 (0.09%) 3(0.15%) 2(0.21%) 6 (2.48%)

Injury during sports 4 (0.37%) 7 (0.35%) 0 11 (4.01%)

Others 8(0.74%)  9(0.49%) 6(0.73%) 23 (38.9%)

Street 35(48.6%)  75(50%) 17 (32.6%) 127 (46.3%)

_ Road or highway 4(54%)  21(13.9%) 3(5.7%) 28(10.1%)
Locations Home 14 (19.4%) 16 (10.6%) 21 (40.3%) 51(18.6%) 02
of trauma Educational / sports 5 (6.9%) 12 (7.9%) 7 (13.4%) 24 (8.6%)

Other places 14 (19.4%) 26 (17.3%) 4 (7.6%) 41 (14.9%)
Number One 29 (40.2%) 36 (24%) 20 (38.4%) 85 (31%)
of injuries Multiple © 43 (59.7%) 114 (76%) 32 (61.5%) 189 (69%)  0.00
1-7 57 (86.3%) 124 (81.5%) 37 (90.2%) 218 (84.1%)
hospitalization days 8-15 9(136%) 17(11.1%) 2(48%) 28(10.8%) 006
>15 0 11 (7.2%) 2 (4.8%) 13 (5%)
Surgical treatment 26 (36.1%) 70 (46.6%) 18 (34.6%) 114 (41.6%) 0.02
1-6 days 9(14.2%)  15(10.9%) 8(16%) 32 (12.8%)
. 7-14 days 5 (7.9%) 8 (5.7%) 7 (14%) 20 (8%)
Time to return o work 5 9 ays 27 (42.8%) 66 (48.1%) 22 (44%) 115(a6%) OO0
> 30 days 22 (34.8%) 48 (34.9%) 13 (26%) 83 (33.3%)

a Data are presented as No. (%) b ,Chi-square test, ¢ More than one injury

In different SES groups regarding the low SES,
the highest number of traumas occurred in April
and February; for the moderate group, they
occurred in May and July, and for the high SES,
the largest number of traumas occurred in June and
January. Chi-square test showed a significant
relationship between SES and the time of injury.

Discussion

This population survey suggested that the
incidence of injury in Iran was higher than the
estimates extracted from hospital-based studies. In
contrast, this research assessed the annual
incidence rates of non-fatal injuries. This was
because all the injuries are not admitted to
hospitals, some cases are referred to peripheral
clinics, and some even do not seek medical
services.

In this project, 3880 people were studied.

Among the three groups of SES, the annual
incidence of trauma in the moderate SES group
was higher than other groups. In addition, the
frequency of injuries was higher in males than the
females. But in the high SES group, women with
trauma accounted for a higher percentage of people
than the other two groups. Many studies in Iran
and other countries (Azami-Aghdash S. 2017,
Bahadori M. 2015) have mention several factors
that may be applicable to most Low- and Middle-
income Countries (LMICs). Males are more
vulnerable to injury risks due to the special socio-
cultural context (more driving, more occupational
threats, violence-induced injuries and so on). But,
some types of injuries such as those that occur at
home may be seen more in females than males due
to females’ gender roles or the nature of their
duties(Azami-Aghdash S. 2017, Bahadori M.
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2015).

According to this study, young people were a
large number of injury victims, in line with the
majority of studies conducted in this area. In the
middle SES , 15-29 individuals were more than the
other two groups (37.4%). As stated in the results
section, the largest number of people with trauma
belonged to the moderate SES group, and most
people with trauma were in the age group of 15 to
29. In the low-SES group,however, the percentage
of people over 60 suffered from more traumatic
incidences than the other groups (25%). The cause
of higher rate of trauma in this age group could be
to the fact that the number of people in this age
group was lower.

Age has always been a matter of interest in
injury research such that some age groups account
for the majority of the injuries. For example, traffic
injuries were reported to be the leading cause of
death in 15-29 age group (Hashemi E. 2018,
Nagata T. 2017). Moreover, the highest increase in
the total global rate of years of life with disabilities
(YLDs) were between the ages of 40 and 69
(Hashemi E. 2018, Al-Aamri AK. 2017).
According to the current study, different trauma
mechanisms were more common in the moderate
group. In different SES groups, the timing of
events were different, and the place of events was
different. This pattern was similar to many
previous studies (Hashemi E. 2018, Reihani H.
2017, Saadat S. 2011). Traffic accidents were the
majority of injuries which was consistent with the
results of most of the studies in this field (Sehat Z.
2022, Hashemi E. 2018, Reihani H. 2017). Iran
had the world’s highest Road Traffic Accident
(RTA) death rate (Hashemi E. 2018) . Despite the
advances in the prevention of RTA in recent years,
they were the primary cause of injuries and the
second greatest cause of mortality in Iran
(Bakhtiyari M. 2014, Ardalan A. 2014). Based on
the results, the rate of motorcycle accidents and
their injuries was higher among RTA cases, which
was consistent with the numbers obtained from
other studies. Also, Falls, poisonings, burns, and
road traffic injuries in urban Peruvian children and
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adolescents (Donroe J. 2007, Yongchaitrakul T.
2012, Hassanzadeh J. 2013) .

The majority of accidents occurred on roads.
Since RTAs were the main cause of injuries, roads
were the primary accident scene. According to a
2013 WHO report, the safety of Iran's roads has
improved slightly in the past few years (Toroyan
T. 2013) . But, more initiatives are needed in order
to achieve a satisfactory level (Hashemi E. 2018).
Poverty is associated with high risk of place of
living and residences such as flood-prone and
vulnerable home construction that cause prone
people to be aggravated to trauma. This increased
risk may become more exacerbated in the future.
Analyses of the impact of global warming suggest
that, worldwide, impoverished populations would
be the most impacted by natural hazards associated
with climate change by the year 2030 (Santiago
PN. 2013, Shahbazi F. 2019) .

limitation of this study was a population-based
study with many limitations. While the data were
randomly collected, it might not be a complete
indicator of the community. However, the data
didn’t completely match age and sex structure
estimates of Kashan. For comparison, the
researchers adjusted data based on sex and age,
considering that the incidence rate of population-
based study was different from a hospital base
study.

Households were reluctant to report certain
injuries with social implications or feared
consequences of reporting events such as self-
poisonings or suicidal behaviors and injuries from
family violence. For this problem, before starting
the interview, objectives of research were
described and the subjects were asured that their
information would remain confidential to the
researcher..

Significant recall bias, would lead to a
decreasing disability reported over time, as people
would tend to remember smaller injuries that
happened recently. Injured people in the nearly
time later are reporting many post-traumatic
disorders such as disabilities and stress less than
far months ago. To overcome this problem,
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standard test in this study was used.

Conclusion

In this study, being a 15-29 male employed, and
and identified as Persian, were characteristics
associated with a higher risk for non-fatal injury.
Individuals' SES data should be considered in
combination with area-level and country-level data
when developing evidence-based public health
policies.

One of the goals of a healthy society is
eliminating differences in service delivery across
different groups of people, such as differences in
gender, ethnicity, race, education, income,
disability, and geographic location. But, despite the
commitment of governments and health systems to
improve health indicators, there is still a significant
difference in the health status of different social
groups. The relationship between SES differences
and the consequences of trauma are important for
all countries, and understanding the determinants
of these differences can help provide preventive
services.
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