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Abstract

Background: Trauma is the first leading cause of death and disability in the active population in developing countries. In Iran,
traumatic injuries are the second leading cause of death after cardiovascular disease and also the leading cause of years of life lost (YLL).
Population-based surveys can estimate all types of injuries. This study aimed to estimate the annual incidence of nonfatal injuries in
adults older than 15 years in Kashan.

Methods: In a cross-sectional population-based study, people older than 15 years who were living in Kashan during 2018-2019 were
studied. A cluster stratified sampling method was used. Data analysis was performed using SPSS 22 software. Chi-square and t tests
and ANOVA were used to analyze the data. Significance level was set as P <.05 and confidence interval (CI) at 95%.

Results: In this study, which included 3880 households residing in Kashan during 2018-2019, the incidence of all injuries was
estimated to be 70.61(62.60-78.70) per 1000 people in 1 year. For traffic accidents, the incidence was estimated at 36.08 (30.20-42.00)
per 1000 in 1 year. Also, 231 (77.7%) of people with trauma were male, 137 (50.0%) aged 20 to 39 years, and 191 (69.7) were married.
The most common cause of injuries (n = 140; 51.1%) was related to traffic accidents, and among the traffic accidents, the highest cause
was motorcycle accident (n = 99; 70.71%).

Conclusion: The results of this study showed that the highest rate of injuries occurred among men, younger ages, married, and those
with primary education. Also, the results showed the most common causes of trauma were injured hand and foot and head, and the most
common location in which trauma occurred was street. The findings of this study are important to better explain the epidemiology aspects
of injuries in Kashan.
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Introduction

Trauma is one of the most important public health prob-
lems worldwide, and it has a considerable portion of burden
of disease, especially in young adults. Also, it is the first
leading cause of death and disability in the active popula-
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tion in developing countries (1, 2). More than 90% of in-
jury-related deaths occur in developing countries. The high
burden of these types of injuries is evidence that trauma oc-
curs more fre quently in the young population, where they

1What is “already known” in this topic:

Traumatic injury occurs with different distributions in sex, age,
education, marital status, occupation, nationality, race, location,
and hour and season of trauma. In Iran, traumatic injuries are the
second leading cause of death and also the leading cause of years
of life lost.

— What this article adds:
This study was conducted to provide more accurate and

complete data on injuries. We hope that the findings of this study
be useful for taking effective preventive measures for trauma.
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are at their maximum reproductive potential and social ac-
tivity (3-6). Between 1990 and 2010, annually, more than
5.1 million deaths resulted in all kinds of trauma, including
road traffic crashes, falls, burns, violence, homicide, sui-
cide, and work injury (7). In 2013, a total of 973 million
injured people received health care and 4.8 million people
died from injuries (4). Around the world, 1 out of 10 deaths
event is related to trauma, accounting for 11% of disability-
adjusted life years (DALY) (8, 9). In Iran, traumatic inju-
ries are the second leading cause of death and also the lead-
ing cause of years of life lost (YLL) (9, 10).

The associated mortality, morbidity, and epidemiology of
various mechanisms of injury have been studied in Iran,
and mortality and morbidity data are available at the na-
tional level (11). Although this information has mainly
been generated through hospital-based statistics and patient
records studies, population-based household studies con-
sidering injuries of the different cases are uncommon (11-
13). However, only population-based studies can estimate
all types of nonfatal injuries. Comparable population-based
studies on the prevalence, incidence, and severity of inju-
ries can be a useful aid for preventive programs in develop-
ing countries (14-16).

Kashan is a city located in Isfahan province and is in the
central part of the Islamic Republic of Iran. The area of
Kashan (which is among the crowded cities of Iran) is about
9647 km?. It has a population of 448 063 and includes 132
101 families (17). Kashan’s neighbor from north and north-
west is Qom, from the east and northeast a desert plain,
from the southeast Ardestan, and from south Natanz.

This study aimed to estimate the annual incidence of non-
fatal injuries in the population of older than 15 years in
Kashan during 2018-2019. This study was conducted to
provide more accurate and complete data on injuries.

Methods

Study Design and Population

This cross-sectional study was conducted on people over
15 years who were residing in Kashan during 2018-2019.
This study had a 2-stage stratified cluster design. In the pri-
mary stage stratified sampling, Kashan was divided into 5
regions based on socioeconomic status. In the second stage,
clusters (n = 320) were defined on the map based on the
geographical map of Kashan. According to the population
of each area, the sample size was determined in 5 regions.
All clusters in each area were numbered, and the clusters
were randomly selected. In each cluster, 1 household from
the 5 houses on the right was randomly selected and the
next 25 houses were systematically checked and 1 person
aged 15 years and older were randomly selected for an in-
terview; and first the study consent form was filled out for
that person (18).

If the selected person was not present or not cooperative
for the first time, the interviewer referred 3 times to com-
plete the information. If the selected person did not cooper-
ate or was absent even then, the first house to the right was
replaced.

Sample Size
According to the annual incidence of all injuries P was
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assumed to be about 25 per 1000 person-years in 2013 (19),
and the following formula was used to estimate the mini-
mum needed sample size. Considering d = 1.5
2
Zi_a 1, XPXq
dZ

Due to the incidence of trauma of 32.3%, the required
2% — 2981 ;then, this

32.2%
number was multiplied by 1.5 in the design effect, and a

total of 3875 study samples were determined (19, 20).

n =

sample size for the study was n =

Data Collection

Interviewers were divided into 5 groups, with each in-
cluding 2 people who received the necessary training dur-
ing the 3 days’ workshop. They were provided with a 7
pages’ guideline providing a full description of the inter-
viewers for their potential future referrals.

During the data collected by the interviewers, the super-
visory team oversaw data collection. Ten percent of the
data collected from any interviewers was checked by the
supervisor for the safety of data. If more than 10% of data
was inaccurate after a random check, the information com-
pleted by that interviewer was deleted, and the competence
of that interviewer was reevaluated.

In this study, the interviewers asked about any injury that
had occurred during the past year, and injury was defined
as any intentional or unintentional physical injury that
needs medical service whether received or not and with or
without intervention. Also, we categorized injury into mi-
nor (<30 days of disability) or major (>30 days of disabil-
ity), and 2 annual incidences were estimated from each
mechanism of injury. Also, in this study disability was de-
fined as any condition that restricts everyday activities.

Data Analysis

In this study, all data analysis was performed using SPSS
22 and Stata 12 software. The student s t test and ANOVA
were used to analyze continuous variables, and the chi-
square test was used to analyze categorical variables. Fre-
quency and survey logistic option were used to adjust for
design effect and calculation valid estimates. Injury inci-
dences are present as incidence per 1000 population and
95% confidence interval (CI) was calculated for point esti-
mates of incidences using Poisson or binomial distribution
assumptions accordingly. The significance level was con-
sidered less than 0.05.

Results

In this study, to collect the required samples we referred
to 4800 households: of these, 4200 people agreed to be in-
terviewed (response rate = 87.5%). A total of 180 of the
collected data were incomplete and unusable, and 140 of
the collected data were incorrect, which were excluded
from the study in the monitoring and evaluation phase of
the study. In total, 3880 households were surveyed and their
data were analyzed. Of the total people interviewed in the
study, 1804 (46.5%) were male and 2076 (53.5%) were fe-
male. To calculate the annual incidence of injuries, we used
data on the 274 (7.06%) people who reported injuries dur-
ing the past year, with 161 minor injuries (123 males; 38
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Male: No. 123 (76.3%)

274 people

Minor injuries 161 (58.7%)

reported trauma
in1vyear

Female: No. 38 (23.7%)

Major injuries 113 (41.3%)

Male: No. 90 (79.7%)

Female: No. 23 (20.3%)

Fig. 1. Distribution of Injuries Based on Severity

females) and 113 major injuries (90 males; 23 females), and
data on all injuries were used to provide descriptive details
of the mechanisms of injury. Figure | shows the distribu-
tion of injuries based on severity.

In this study, 274 (7.06%) reported injuries that occurred
during the past year, 213 (77.73%) of people with injury
were male. In other words, the male-to-female ratio with
injury was 3.4 (2.13/61). In this study, 11.8% (213/1804)
of the male population reported injury, and 2.93%
(61/2076) of the total female population reported injury.
People reported trauma mostly aged 21 to 39 years and 137
(50.0%) and 7.65% (21/823) of people aged 21 to 29 years
and 8.05% (74/919) of people aged 30 to 39 reported injury
during the past year.

In this study, 943 (24.3%) of the total people were single
and 83 (8.7%) of them experienced trauma; 2937 (75.7%)
were married, and 191 (6.5%) of the married population re-
ported injuries during the past year.

The total injury rate in Persian race in Kashan was 7.02%
(263/3743) during the past year, and in non-Persian race
was 8.02% (11/137). According to the result of this study,

the highest rate of injury had occurred in people with pri-
mary education 136 (49.6%). Table 1 shows the demo-
graphic characteristics of the study population-based
trauma injury during the past year.

Mechanism and incidence for injuries in this study are
shown in Table 2. About the mechanism of the injuries, the
most common cause (n = 140; 51%) was related to traffic
accidents, and among the traffic accidents, the highest
cause was motorcycle (n = 99; 70.71%). The second lead-
ing cause of injuries was fall (n = 58), with 21.2% of the
causes of the trauma. The number of occupational injuries
was 22 (8.01%). Injury severity was also reflected by the
number of disability days. In men, based on incidence
alone, most major injuries were related to motorcycle acci-
dent (63.3%; (57/90); also, in women, most major injuries
were associated with motorcycle accident (30.4; 7/23) and
fall (30.4; 7/23).

In this study, the incidence of traumatic injuries was es-
timated to be 70.61(62.60-78.70) per 1000 people. And for
traffic accidents, the incidence was estimated at 36.08
(30.20-42.00) per 1000. Figure 2 shows the incidence rate
of different incidents per 1000 people in the city of Kashan

Table 1. Demographic Characteristics of the Study Population Based on Trauma Injury During the Past Year a

Demographic Characteristics Trauma During 2018-2019 * P
Male Female Total
Age group 15-20 16 (7.5%) 5(8.2%) 21 (7.7%) 0.046
21-29 47 (22.1%) 16 (26.2%) 63 (23%)
30-39 57 (26.8%) 17 (27.9%) 74 (27%)
40-49 40 (18.8%) 1 (1.6%) 41 (15%)
50-59 29 (13.6%) 10(16.4%) 39 (14.2%)
60> 24 (11.2%)  12(19.7%) 36 (13.1%)
Marital status Single 67 (31.5%) 16(26.2%) 83 (30.3%)  0.091
Married 146 (68.5%) 45 (73.8%) 191 (69.7%)
Education Illiterate 7 (3.3%) 6 (9.8%) 13 (4.7%) 0.033
Primary 116 (54.5%) 20 (32.8%) 136 (49.6%)
Diploma 46 (21.6%)  16(26.3%) 62 (22.6%)
Academic 44 (20.6%) 19 (31.1%) 63 (23.4%)
Occupation Unemployed 5(2.4%) 0 5(1.8%) 0.001
Household 0 45 (73.8%) 50 (18.2%)
Government employee 92 (43.1%) 8 (13.1%) 82 (36.5%)
Non- government employee 75 (36.05%) 1 (1.6%) 76 (27.7%)
Retired 20 (9.6%) 0 20 (7.3%)
Student 16 (7.6%) 7 (11.5%) 23 (8.5%)
Nationality and race Fars 182 (85.4%) 54 (88.5%) 236 (86.1%) 0.004
Turk 13 (6.1%) 0 13 (4.7%)
Kurd 2 (0.9%) 2 (3.3%) 4 (1.5%)
Lure 7 (3.3%) 0 7 (2.6%)
Gilak 2 (0.9%) 0 2 (0.7%)
Arab 0 1(1.6%) 1 (0.4%)
Non Persian 7 (3.3%) 4 (6.6%) 11 (4.0%)
Total 213 (100%) 61 (100%) 274 (100%)
? Data are presented as n (%) unless otherwise indicated.
http://mjiri.iums.ac.ir
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Table 2. The Frequency (%) and Incidence of the Mechanism of Injury in Males and Females During 2018-2019

Mechanism of injury a Sex Total ¢ Annual Incidence
Men® Female M/ Per 1000 Person d
injury F
Minor Major Minor Major
Fall 20 (55.6%) 16 (44.4%) 15 (68.2%) 7 (31.8%) 1.6 58 (21.2%) 14.94 (1.11-1.88)
Drowning 1 (100%) 0 0 0 1 1(0.4%) 0.25 (0.03-0.92)
Suicide attempt 3 (100%) 0 0 0 3 3 (1.1%) 0.77 (0.15-2.47)
Occupation injury 17 (81%) 4 (19%) 1 (100%) 0 21 22 (8.01%) 5.67 (0.62-15.26)
Motorcycle 31 (352%) 57 (64.8%) 4 (36.4%) 7 (63.6%) 8 99 (70.71%)  25.51(6.37-94.49)
Types of acci- Car 15 (60%) 10 (40%) 3 (42.9%) 4(57.1%) 3.5 32 (22.85%) 8.24 (1.72-35.50)
dents pedestrian 2 (100%) 0 3 (75%) 1 (25%) 0.5 6 (4.2%) 1.54 (1.05-9.45)
Bicycle 2 (100%) 0 0 1 (100%) 2 3(2.14%) 0.77 (0.36-5.77)
Burn 6 (75%) 2 (25%) 3 (100%) 0 2.6 11 (4.0%) 2.83 (0.46-1.80)
Assault and violence 4 (100%) 0 0 2 (100%) 2 6 (2.2%) 1.54 (0.15-1.39)
Bites or animal attack 1 (100%) 0 2 (100%) 0 0.5 3(1.1%) 0.77 (0.15-2.47)
Injury during exercise 8 (100%) 0 2 (66.7% 1(33.3%) 2.6 11 (4%) 2.83(0.93-3.61)
Sharp objects 13 (92.9%) 1(7.1%) 5 (100%) 0 2.8 19 (6.9%) 4.89 (2.43-6.38)
Total 123 90 (42.3%) 38 (62.3%) 23 3.4 274 (100%) 70.61 (6.26-7.87)
(57.7%) (37.7%)

P value =0.00f

a Injury that needed any medical care.

® Data are presented as n (%).

¢ Percent of total injuries.

d Incidence per 1000 person-year (95% CI).
fStudent's t test.
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Fig. 2. The Incidence Rate of Trauma in Males and Females per 1000 People Annually

in 1 year.

In 1 day, the lowest incidence of trauma (n = 8; 2.9%)
occurred between 1 AM to 6 AM, and between 7 AM to 12
noon, and 91 (33.3%) of the total trauma occurred between
1 PM to18 PM, and 92 (33.6%) between hours 7 PM to 12
midnight (n = 83; 30.3%). Most of the place that trauma
occurred was street 127 (46.35%) and then in second place
at home 51(18.61%) and work (14.96) and then elsewhere.
The highest incidence of trauma occurred in May (n =
38;13.9%) and April (n = 37; 13.5%). Figure 3 shows the
distribution of the time, location, and season of trauma.
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Among trauma patients, the most injuries were in the up-
per and lower limbs (hand: 74; 17.28%; foot: 88; 20.56%).
The rate of head and skull injury was 45 (10.51%) and ab-
dominal injuries accounted for 22 (5.14%) of the total inju-
ries. Figure 4 shows the distribution of injury according to
the body organs.

In the total number of injuries that occurred in body or-
gans, 153 (46.7%) were fractures, 66 (19.87%) ruptures, 9
(2.75%) burn injuries, and 14 (4.28%) head injuries. Table
3 shows the distribution of various injuries.

Of those with trauma in this study,189 (68.9%) had mul-
tiple injuries. Among the various mechanisms of trauma,
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3-1 Time of trauma 3-2 Location of trauma

Fig. 3. Time, Place, and Season of Traumatic Injuries
 The value is the percentage of each category

motorcycle accidents had the highest number of multitrau-
matic events (87%; 77/99) and mechanisms such as falls
(37.2%; 22/58), work trauma (63.3%; 14/22), and sharp ob-
jects (14; 73%) resulted in single trauma. Figure 5 shows
the number of injuries due to the mechanism of injury.

In this study, of people with trauma during the past year,
89 (32.48%) had less than 24 hours’ hospital stay, and 185
(67%) had more than 24 hours’ hospitalization due to
trauma. Among hospitalized patients,114 (41.40%) re-
ceived surgical treatment and 160 (58.39%) received non-
surgical treatment. Also, 48 (17.5%) of people with trauma
in this study reported a history of severe trauma in their
lifetime.

Head 10.5%
Face 6.7%

——| Shoulder 2.8%

Neck 7.2%

Stomach 5.2%

Waist 3.7%
Basin 3.2%

Hand 17.2%

Finger 1.6%

Knee 5.1%
Foot 20.5%

Fig. 4. Distribution of Injury According to the Body Organs (The
values represent the percentage of all trauma.)

3-3 Season of trauma

Discussion

This study aimed to estimate the annual incidence of in-
juries in the urban population of Kashan with a population
of 448 063. We referred to the households residing in
Kashan during 2018-2019 and asked them about all their
injuries during the past year. The injury incidence rate in
the urban community under study was 70.6 in 1000 people
annually.

To avoid the underestimation of injury incidence, we
used a household survey. Hospital-based data could be mis-
leading when they are used to estimate nonfatal injuries be-
cause all those with injuries have not been admitted to hos-
pitals. Also, admission to hospitals is influenced by several
factors such as severity of injury, health system structure,
and access to services (19).

In this study, most people with injuries were males aged
20 to 39 years. The male to female ratio was 3.4. The rate
of trauma among men was 11.8%, and in women was
2.93%, respectively. This finding is consistent with that of
previous studies (20-22). In developing countries, the male
to female ratio is significantly high, which can be attributed
to social status, the differences in attitudes, daily activities,
cultural factors, behavioral/physical differences, differ-
ences in exposure to road traffic, and a higher rate of men’s
travels than women. It can also be attributed to high-risk
behaviors of men when driving and passing through streets,
and women’s jobs, and fewer activities outside home (most
women are housewives). Also, 75.7% of people with
trauma were married. The highest rate of trauma (35%) oc-
curred in people with primary education; this finding is
consistent with the results of the studies conducted in Iran
and other counties in the Middle East (23, 24). The results
of this study showed that most of the traumatic events, es-
pecially traffic accidents, had occurred in March and April,
respectively. In February and March of each year Kashan
gets very crowded due to the annual rose water event. Also,
a large number of travelers visit this city in April and
March, and thus the rates of traffic accidents are high dur-
ing this time. These findings are consistent with a previous
study in Iran (25), as this period is a vacation time of the
year, and most accidents occurred due to the increasing
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Table 3. The Frequency (%) and the Incidence of Various Injuries During 2018-2019

Type of Injury Minor Injury a Major Injury Incidence®
Fracture 67(43.7%) 86(56.2%) 39.43
Spinal cord injury 0 2(100%) 0.51
Bleeding 1(50%) 1(50%) 0.51
Ligament rupture 3(100%) 0 0.77
Head injury 6(42.8%) 8(57.1%) 0.25
Amputation 0 2(100%) 0.51
Torsion limb 5(55.5%) 4(44.4%) 0.23
Stuffiness by gas 1(100%) 0 0.25
Chemical poisoning 1(100%) 0 0.25
Hearing loss 0 1(100%) 0.25
Speech disorders 3(100%) 0 0.77
Drug intoxication 2(100%) 0 0.51
Dislocation 4(20%) 16(80%) 5.15
Rupture 57(86.3%) 9(13.6%) 16.75
Burn 8(88.8%) 1(11.2%) 2.31
Total 161(58.7%) 113(41.2%) 73.96

a Data are presented as n (%).
b Incidence per 1000 person-year.
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Fig. 5. Number of Injuries due to the Mechanism of Injury

number of journeys and traveling.

The result of this study shows that 51% of the mechanism
of trauma was related to traffic accidents, and among the
traffic accidents, the highest cause was motorcycle
(70.71%). The second leading cause of trauma was fall
(21.2%).

Most injuries were to limbs (hand: 17.28%; foot:
20.56%). The rate of head injury was 10.51%. In this study,
46.7% reported fracture, 19.87% reported rupture, and
2.75% burn injury. Another study confirmed this result in
Kashan and other cities of Iran similar to this study in a
2009 study in Kermanshah, which was an epidemiologic
study of traumatic injury. The mean age of patients was
34.7 years, and the number of males, unemployed, and il-
literate patients predominated over other patients. Traffic
accidents’ crashes and personal conflicts were the most
common injury mechanisms. Among these, the highest
proportion were those affected by traffic accidents and pe-
destrians (19.22-24).
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Also, a cross-sectional study has been done in Kashan for
investigating the epidemiology of trauma in Shahid Be-
heshti hospital during 2007-2008. In this study, about 1004
patients were examined, most trauma patients were in the
age group of 21-30 years, most of the damage was caused
by motorcycle followed by car accidents, and the majority
of those affected were those with primary education (25).

A study in Tehran interviewed 22 128 households to de-
termine the prevalence of traffic accidents in Tehran. The
results showed that the incidence of traffic accidents was
17.3% out of every 1000 people per year. In this study, traf-
fic accidents were more frequent in men than in women.
This value was higher in men for motorcycle and bicycle
accidents and higher in pedestrians for women. This con-
cerns the gender role of men and women and that women
have social restrictions on driving motorcycles and bicy-
cles. Marital status and ethnicity had no significant effect
on the risk of trauma in Tehran; it was also found that traffic
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accidents are more common in younger age groups, motor-
ists, and pedestrians (26, 27). In another study in Pakistan
(which is a developing country and like Iran is located in
southeast Asia), in which sampling was done based on de-
mographic data and during the stratification of the society
based on economic and social levels, It was concluded that
the annual incidence of unintentional trauma is 45.9 per
1000 people over the age of 5, or about 6.16 million unin-
tentional trauma occur in Pakistan annually due to falls, an-
imal bites, and burns. In this study, the most common site
of damage was street and then roads (28).

Traffic accidents are one of the major public health prob-
lems in a developing country, and its continuous and effec-
tive prevention requires coordinated and comprehensive ef-
forts. Kashan is one of the cities in Iran with a high mortal-
ity rate, comprehensive studies on epidemiology and fac-
tors affecting the outcomes of traffic accidents can be con-
sidered an important step towards controlling the risk fac-
tors and reducing the burden of these incidents in the coun-

try.

Study Limitations

This population-based study had many limitations in any
1 stage. While the data were randomly collected, it might
not be a complete indicator of the community. However,
the data did not completely match the age and sex structure
estimates for Kashan.

In this type of study, households were reluctant to report
certain injuries with social implications or feared conse-
quences of reporting events such as self-poisonings or sui-
cidal behaviors and injuries of family violence.

A significant reminder bias that leads to a reduction in
disability is reported over time, as people are more likely to
remember minor injuries in the past. And people who have
been injured in recent months have reported fewer posttrau-
matic stress disorders than in previous months.

Conclusion

The results of this study showed that the highest inci-
dence of trauma was among men, younger age, married,
and those with primary education. Also, the result showed
that the most common causes of trauma were injured hand
and foot and head, and the most location that trauma oc-
curred was street. According to this study, the real inci-
dence of nonfatal injuries is more than the formal estimates
that are hospital-based.

It is recommended that some health policies be improved
to prevent trauma. Also, young people should be educated
about the dangers of the traffic accident, especially injury
caused by motorcycle accidents.
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