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Background and Purpose: Trauma is considered to be one of the main causes of death in
the world and the number of deaths caused by traumatic incidents has experienced an annual
increase of 15%. Despite this fact that comprehensive information on the incidence of pulmonary
complications in traumatic patients, the patients’ fate in the country and factors affecting it is not
available, the present study was conducted to determine the incidence of these complications and
the main factors causing them in patients with traumatic injuries visiting the emergency room
of the largest medical, educational, and research center in the province, which is considered to
be the most important transfer center for traumatic patients from other medical centers in the
region. Methods: This is a cross-sectional prospective study conducted on the injured people
who visited the emergency room of Imam Reza Hospital in Tabriz in 2015. The incidence
of pulmonary complications and factors affecting them were recorded in a valid and reliable
researcher-developed checklist that included demographic information and information related
to the incident. The significance level was set at p < 0.05. Results: Of all the 482 traumatic
patients, 63.5% were men with a mean age of 41.6±15.4, with pulmonary complications reported
in 48.1% of them. Pneumonia was the most common complication among these patients which
was reported in 161 (33.4%) patients, and pneumothorax and ARDS were the second and third
most common complications with the frequencies 41 (8.5%) and 39 (8.1%), respectively. The
main causes of the incidence of pulmonary complications were reported to be an age of above 45
(p < 0.001), reduced consciousness level based on GCS criterion (p = 0.01), single trauma to the
chest (p < 0.001), synchronous trauma to the chest and other organs (p < 0.001), hospitalizations
of longer than one week (p < 0.001), intubation (p < 0.001) and finally transfer of the patient
to the operation room (p < 0.001). It should be noted that a pulse rate of more than 100 beats
in a minute was accompanied by a decrease in the incidence of pulmonary complications
(p = 0.01). In the evaluation of the patients’ fate, it was found out that only 15 (3.1%) patients
were discharged from the emergency room. Finally, 34 patients (7.05%) died during the study,
with the age group 15-29 years accounting for one third of the patients investigated. Pneumonia
(33.4%) was the most common pulmonary complication. For 152 patients (34.8%) the duration
of hospitalization was longer than seven days. Conclusion: The fact that the incidence of
pulmonary complications in traumatic patients visiting the Location of research was 48.1%
highlights the need for further attention to and proper management of complications in these
patients. Delayed pulmonary complications are more common among traumatic patients, since
the most common complication in this study was reported to be delayed pneumonia. Therefore,
given the significance of such a high incidence, further studies and taking effective preventive
and medical measures are strongly suggested.
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INTRODUCTION
Trauma has been defined by the World Health Organization
as any acute exposure to mechanical or thermal energy, electricity, chemical substances, and ionizing radiation (1) and
is considered one of the main causes of death in the world.
Every year, around 1.2 million people die in car accidents
(1-4). The rate of accidents in Iran is very high, and the rate

of incidents leading to death has been reported to be 23 cases
in each 100,000 people (5). The studies conducted in this
area indicate an annual 15 percent increase in the number
of deaths caused by these incidents (6). Therefore, given the
high rate of such incidents, further studies and taking effective preventive and medical measures in managing these incidents is strongly suggested.
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Despite the fact that pulmonary complications are
important consequent complications of trauma, an epidemiology of its risk factors has not yet been conducted in an appropriate way (7). Pneumonia, plural effusion, emphysema,
respiratory distress syndrome, pulmonary edema, pulmonary
embolism, and pneumothorax and delayed hemothorax are
the most common complications that happen in patients with
trauma (8-12). There complications are also seen in chest
trauma and trauma in other organs (13). It should be noted
that the incidence of these complications varies considerably
from one society to another (13-17).
The prevalence of pulmonary complications depends on
various factors. As results, the published articles have reported different findings. The amount of plasma transfusion
products and the Injury Severity Score (ISS) have been suggested as predicting factors of respiratory failure in patients
with trauma (18). Furthermore, aspiration, the presence of
pulmonary nontusioc, pneumonia, inhalation injuries, lung
injuries associated with ventilators, lung injuries associated
with blood transfusion, pancreatitis, sepsis, and traumatic
brain injury have been reported to be the main factors for
causing pulmonary complications (19). Given the variety of
trauma-related injuries that cause physical and psychological damages and death (20-22), the researchers in the present
study considering the importance of the issue, conducted this
study to find a way to reduce the pulmonary complications
caused by trauma and, as a results, decrease mortality and
morbidity rates so that they can reduce the number of deaths
by identifying those patients who are exposed to pulmonary complications, and to fill the gap created by a lack of
comprehensive information on the incidence of pulmonary
complications in patients with trauma and the main factors
causing them, a lack of published information on pulmonary
complications in traumatic injuries in patients visiting the
hospitals in the region and the patients’ fate.
MATERIALS AND METHODS
A cross-sectional prospective study that was conducted with
a one year follow-up of the issue from April 2015 to March
2016 in Imam Reza Hospital in Tabriz, which is the reference
hospital for transferred and traumatic patients. The investigated population included all the injured people in incidents
with any injury severity score who visited the emergency
room of the above-mentioned hospital during the course of
the study. It should be noted that patients who had a history
of sever pulmonary diseases like lung cancer, chronic lung
obstruction in advanced stages, and patients with a history of
heart and respiratory failure, and traumatic patients with drug
poisoning were excluded from the study as these diseases are
considered to be contaminating factors. The data were collected using a valid and reliable researcher-developed checklist. This checklist included two sections: a section gathering
demographic information, and another section on information relating to the incident, including details of the mechanisms of the damage, the type of the damage, the location and
severity of the damage, he type of the vehicle involved in the
incident, vital signs, the patients’ level of consciousness at the
time they were admitted to the hospital, the clinical measure
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taken in pre-hospital emergency and in the emergency room
of the hospital, patients admission conditions, patients’ hospitalization conditions, duration of their hospitalization, hospitalization in the intensive care unit, need for intubation, the
pulmonary complication cause by the incident, complications
caused during hospitalization, and the final consequences.
The pulmonary complications were investigated in
the two groups of complications related to traumatic injuries to the chest (rupture of airways due to trauma, pneumothorax, hemothorax, pulmonary enzymes, respiratory
distress syndrome, pneumonia) and delayed complications
(24 hours after the incident) related to trauma in other organs
(non-traumatic pneumonia, pneumothorax, hemothorax, delayed contusion, delayed ARDS and other complications).
Collecting the data was done confidentially and without
mentioning the patients’ names after the study was approved
in the research ethics committee of Tabriz University of Medical Sciences (as thesis number 93/3-5/11). The data were
recorded in SPSS 16 software and were analyzed using the
statistical software STATA 11.0. Quantitative and qualitative
data were summarized as mean, standard deviation, and percentage, respectively. Finally, pulmonary complications were
combined, and the patients were divided intro the two groups
of with and without pulmonary complications. The incidence
of the complications was reported in terms of the type of
complication both numerically and graphically. Also, the incidence of pulmonary complications following the incident
were evaluated in terms of demographic, basic, and clinical
variables. Then, the relationship among each of the variables
related to the presence or not of the complications in patients
were investigated using independent t-tests, Mann Whitney,
Chi Square, and Fisher’s exact test. Multivariate step-by-step
logistic regression test was used to eliminate contaminating
factors. In all the statistical analyses, the mean SOFA (Sequential Organ Failure Assessment) score, p < 0.05 was considered as the level of statistical significance.
RESULTS
Of 482 traumatic patients entered the study of whom 305 patients (63%) were men and around 80% of the patients were
people residing in the region. The mean age of the patients
was 41.6±15.4 ranging from 15 to 95 years old. It should be
noted that the age group 15-29 years old with a frequency of
136 patients (28.2%) and the education level of diploma with
220 patients (46%) comprised the highest number of patients
in the investigated population. Three main trauma mechanisms were having an accident in the driver or the passenger mode in a car (146 patients; 30.7%), falling from a high
place (139 patients; 29.2%), and pedestrian accident with
vehicles (81 patients; 17%). The mean GCS for the investigated patients was reported to be 12.9±3.4 (the lowest being
3 and the highest 15). 285 patients (59.1%) had a GCS level
of 15. This criterion was 13-14 for 68 patients (14.1%), 9-13
for 54 patients (11.2%), and 3-8 for 75 patients (15.5%). The
means for the items related to the vital signs of the patients
are shown in Table 1.
Traumatic and non-traumatic injuries to the chest are reported in Table 2.
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Table 1. Mean and standard deviation of the vital signs for the patients in the study
Vital signs

Mean

Standard deviation

Minimum

Maximum

Pulse rate

98.3

Percentage of arterial oxygen saturation

89.1

16.8

50

140

10.6

Unmeasurable

99

Respiratory rate

17.1

6.2

5

66

Body temperature

36.8

0.7

30

37

Systolic blood pressure

113.8

22.2

50

175

Diastolic blood pressure

70.6

12.2

25

90

Injury severity score (ISS)

27.6

11.9

11

96

Table 2. Frequency and percentage of traumatic and
Non‑traumatic damage to the chest
Traumatic damage to the
chest

frequency

percentage

Pneumothorax

85

17.6

Contusion

76

15.8

Hemothorax

58

12

Gear fracture

51

10.6

Scapular fracture

8

1.7

Sternum fracture

6

1.2

Flail chest

4

0.8

Subcutaneous emphysema

2

0.4

frequency

percentage

Brain

122

25.3

Lower limb

119

24.7

Abdomen

60

12.4

Spinal cord

55

11.5

Upper limb

42

8.7

Face

40

8.3

Pelvis

30

6.2

Traumatic damage to
organs other than the chest

In evaluating the final fate of the patients, of the 482 investigated patients, in 135 patients (2%) blood transfusion
was performed, with the administration being less than 5 to
6 units in 92 patients (74.2%) and more than 6 units in 32 patients (25.8%).
It should be noted that only 15 patients (3.1%) were discharge from the emergency room. 308 patients (63.9%) were
admitted to the hospitalization section, 83 patients (17.2%)
to the ICU, and 149 patients (30.9%) were directly sent to
the operation room before hospitalization.
Intubation was performed on 157 patients (32.6%).
The intubation location was before transferring the patient
for 32 patients (20.4%), in the emergency room for 95 patients (60.5%), in the hospitalization sections for 16 patients
(10.2%), and in the intensive care unit for 14 patients (8.9%).
It should be noted that 10 patients (2.1%) died in the emergency room.
A follow-up of the patients showed that 83 patients
(17.2%) were hospitalized in the ICU (directly from the
emergency room or after being hospitalized in the sec-

tions). The duration of hospitalization was less than 3 days
for 23 patients (5.3%), between 3 to 7 days for 262 patients
(60.0%), and more than 7 days for 152 patients (34.8%). It
should be noted that 34 patients (4.05%) finally died during
the course of the study (10 patients in the emergency room
and 24 patients during the hospitalization period).
The mean SOFA score for these patients was 7.6±2.8% (a
minimum of 4 and a maximum of 15).
Finally, the incidence of pulmonary complications in all
the investigated patients was 232 cases (48.1%), with pneumonia being the most common complication (161 cases;
33.4%). Pneumothorax (41 cases; 8.5%), ARDS (39 cases;
8.1%), hemothorax (37 cases; 7.7%), contusion (34 cases;
7%), thromboembolism (5 cases; 1%), and other complications (8 cases; 1.7%) were respectively the next common
complications.
In investigating the factors causing pulmonary complications in patients, the patients were divided into two general
groups of with and without pulmonary complications, and
the relationship between demographic and clinical factors
and these complications was investigated. In investigating
the relationship between demographic factors and pulmonary complications in the patients, it was revealed that the
age of the patients in the group with complications was significantly higher (p < 0.001) than the group without complications. The mean age was 38.8±13.7 for the group without
complications and 44.8±16.5 for the group with pulmonary
complications. However, there was not a significant relationship between the patients sex and the presence or not of pulmonary complications (p = 0.38). It should also be noted that
there was not a significant relationship between pulmonary
complications and education level (p = 0.08), residence address (p = 0.13), and the mechanism of trauma (p = 0.84) in
the patients (Table 3).
In investigating the relationship between the vital signs
and the clinical findings for the patients with pulmonary
complications, the consciousness level of the patients in the
group with pulmonary complications was significantly lower
than the group without these complications (p < 0.001). Furthermore, the level of arterial oxygen saturation and systolic
and diastolic blood pressure in the group with pulmonary
complications was significantly lower. Pulse rate and ISS
were also significantly related to the incidence of pulmonary
complications (Table 4).
In investigating the relationship between the location
of the injury and pulmonary complications, it was found
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crease the incidence of pulmonary complications. However,
pulmonary complications are less common in trauma to the
spine, and injuries to the lower limb and the upper limb than
other patients (Table 6).
In investigating the relationship between therapeutic
measures and the incidence of pulmonary complications,
blood transfusion was not significantly related to pulmonary
complications (p = 0.1). However, injecting more than 5 to
6 units of blood causes an increase in the incidence of pulmonary complications in the patients to some extent (68.8
versus 48.9; p = 0.05).

out that there was a significant relationship between the
location of trauma and the incidence of pulmonary complications. As shown in Table 5, the incidence of pulmonary complications in patients with simultaneous damage
to the chest and other organs was significantly higher than
in patients with damage only to other organs (p < 0.001). It
should be noted that single injury to the chest also caused
more pulmonary complications than injury to other organs
(p < 0.001).
Furthermore, hemothorax, pneumothorax, contusion and
other traumatic chest injuries and traumatic head injury in-

Table 3. The relationship between basic and demographic factors of the patients and the incidence of pulmonary
complication
Demographic factor

Without complication

With complication

p‑value

38.8±13.7

44.8±16.5

< 0.001

Man

153 (50.2)

152 (40.8)

0.38

woman

95 (54.3)

80 (45.7)

Age (Mean and standard deviation)
Sex

Education level
Under diploma

68 (46.3)

79 (53.7)

Diploma

117 (53.2)

103 (46.8)

Bachelor’s

57 (55.9)

45 (44.1)

Higher than bachelor’s

6 (66.7)

3 (33.3)

Native

201 (52.8)

180 (47.2)

Nonnative

39 (43.8)

50 (56.2)

Pedestrian

44 (54.3)

37 (45.7)

Falling

71 (51.1)

68 (48.9)

Motorcycle

41 (51.2)

39 (48.8)

Car

72 (49.3)

74 (50.7)

Other

18 (60.0)

12 (40.0)

0.08*

Residence place
0.13

Trauma mechanism

Table 4. The relationship between vital signs, consciousness level, and the severity of the injury in the patients and the
incidence of pulmonary complications
Factor

Without complications

With complications

p

GCS level

14.2±2.2

11.5±3.9

< 0.001

Arterial oxygen saturation level

90.2±13.3

87.8±6.1

0.0098

Pulse rate

96.0±17.0

100.6±16.2

0.003

Respiratory rate

17.1±2.9

17.0±8.5

0.98

Body temperature

36.8±0.8

36.8±0.6

0.71

Systolic blood pressure

118.5±21.4

108.9±21.8

< 0.001

Diastolic blood pressure

72.3±12.1

68.7±12.1

0.002

Severity of the injury (ISS)

23.9±10.0

31.7±12.6

< 0.001

Table 5. The relationship between the location of the injury and the incidence of pulmonary complications
Location of the injury

Without complications

With complications

p‑value

Chest

36 (43.4)

47 (56.6)

< 0.001

Other organs

196 (63.4)

113 (36.6)

Simultaneous injury to the chest and other organs

18 (20.0)

72 (80.0)
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Performing intubation, the location of the intubation, the
hospitalization of the patient in hospital sections or sending
the patients to the operation room, admission to the ICU, and
the SOFA score were all accompanied by an increase in the
incidence of pulmonary complications in traumatic patients
(Table 7).
In order to evaluate the independent factors affecting
the incidence of pulmonary complications and to eliminate contaminating factors and the accompanying factors,
a multivariate logistic regression model was explained
in which all the significant factors in univariate analyses
mentioned in the previous section and the status of the in-

cidence of pulmonary complications in patients were entered into the model. The results of this analysis are shown
I Table 8. As can be seen, an age of above 45 years old,
a level of consciousness lower than 15 based on the GCS
criterion, single trauma to the chest, simultaneous trauma
to the chest and other organs, hospitalizations of longer
than one week, intubation, and finally sending the patient
to the operation room are the main factors that increase the
likelihood of the incidence of pulmonary complications.
However, a heartbeat rate of higher than 100 per minute
decreases the likelihood of the incidence of pulmonary
complications (p = 0.01).

Table 6. The relationship between the location of the injury by organ and the incidence of pulmonary complications
Injury location

Without complications (%)

With complications (%)

p‑value

Hemothorax

12 (20.7)

46 (79.3)

< 0.001

Pneumothorax

28 (32.9)

57 (67.1)

< 0.001

Pulmonary contusion

21 (27.6)

55 (72.4)

< 0.001

Gear fracture

20 (39.2)

31 (60.8)

0.06

Other organs in the chest

20 (31.8)

43 (68.2)

0.001

Damage to the head

40 (34.2)

77 (65.8)

< 0.001

Damage to the face

22 (55.0)

18 (45.0)

0.68

Damage to the abdomen

27 (45.0)

33 (55.0)

0.25

Damage to the spinal cord

40 (72.7)

15 (27.3)

0.001

Damage to the upper limb

39 (92.9)

3 (7.6)

< 0.001

Damage to the lower limb

74 (62.2)

45 (37.8)

0.009

Damage to the pelvis

12 (40.0)

18 (60.0)

0.18

Chest

Other organs

Table 7. The treatments administered in the emergency room and its relationship with the fate the patients
Therapeutic measures

Without complications (%)

With complications (%)

p‑value

62 (45.9)

73 (54.1)

0.1

Less than 5‑6 unit

47 (51.1)

45 (48.9)

0.05

More than 5‑6 units

10 (31.2)

22 (68.8)

26 (16.6)

131 (83.4)

Before transferring

6 (18.8)

26 (81.2)

Emergency room

Blood transfusion
Blood volume

Intubation

< 0.001

Intubation place
20 (21.0)

75 (79.0)

Hospitalization sections

0 (0.0)

16 (100.0)

ICU

0 (0.0)

14 (100.0)

Discharge from the emergency room

14 (93.3)

1 (6.7)

Hospitalization

168 (54.6)

140 (45.4)

Operation room

66 (44.3)

83 (55.7)

Yes

228 (57.1)

171 (42.9)

No

22 (26.5)

61 (73.5)

6.0±0.1

7±2.6

0.046

Decision made about the patient

Admission to the ICU

SOFA score

0.001

1
< 0.00
0.004
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Table 8. Independent factors affecting the incidence of pulmonary complications in traumatic patients
Factor

The ratio of the chance

Confidence interval 95%

p‑value

Age of above 45 years

3.2

1.7‑5.9

< 0.001

Reduced consciousness (GCS <15)

2.7

1.2‑6.0

0.01

Diastolic blood pressure lower than 60 mm Hg

1.03

1.002‑1.07

0.03

Single trauma to the chest

12.4

5.4‑28.5

< 0.001

Simultaneous trauma to the chest and other organs

39.8

13.9‑114.0

< 0.001

Intubation

14.5

4.9‑43.4

< 0.001

Hospitalizations longer than one week

5.0

2.4‑10.3

< 0.001

Sending the patient to the operation room

9.2

3.9‑21.6

< 0.001

DISCUSSION
The present study was an attempt to determine the incidence
of pulmonary complications and the main causes of them in
traumatic patients visiting the emergency room. Incidents,
as one of the main factors threatening life, cause the death
of more than 5 million people in a year or 16,000 people in
a day. Previous studies have shown that among the 15 main
factors causing death in people aged 15-29, 5 factors are
related to unintentional incidents including road accidents,
drowning, burning, poisoning, and falling from high places
(23,24). In the present study, the age group 15-29 years old
comprised the highest number of patients in the investigated
population, too. Trauma usually affects young age groups of
society and can disable the active and productive population
of society (25). Furthermore, trauma incurs enormous financial costs to the patients and their families and also to health
centers and insuring organizations, and leaves destructive
psychological and social effects on the individual and the
society (26-28).
In a cross-sectional study by Geiger on patients with severe trauma, pulmonary failure was reported to be the main
pulmonary complications. It was also shown that age, base
excess, the number of injected units of FFP, and the injury
severity score (ISS) are predictors of respiratory failure in
traumatic patients (18). In a general review, Bakowitz et al.
also mentioned factors like aspiration, the presence of lung
cantiguide, pneumonia, inhalation injuries, lung injuries associated with the ventilator, lung injuries associated with
blood transfusion, pancreatitis, sepsis, and traumatic brain
injury as the main factors causing the incidence of pulmonary complications (19). In the study by Miller et al. on 4397
injured patients, 4.5% of the patients had respiratory distress
syndrome. This study showed that an age of above 65 years
old, an ISS of above 25, The presence of hypotension at the
time of admission to the hospital, administering more than
10 units of blood during the first 24 hours, and the presence
of pulmonary canine are the main risk factors for causing respiratory failure (29). In a study investigating the risk factors
causing acute respiratory distress syndrome in 693 patients
with severe traumatic injuries, femoral fracture, traumatic
injury to the chest and blood administration are the factors
that increase the chances of the incidence of respiratory failure (30). The incidence of ARDS was reported to be 14% in
another study. The severity of the injury based on ISS, the
administration of plasma in the operation room, and the vol-

ume of the fluids taken during the first 23 hours are factors
that play a role in the creation of ARDS (17). In a prospective cohort study, 35% of the patients got ARDS. The main
factors predicting this respiratory complication are PACHE
II, the severity of the injury, the presence of the blunt damage, pulmonary cantigium, injecting high volumes of fluids,
and the presence of flail chest (16).
The incidence of pulmonary complications in the present study was 43.1%, which is a very high rate. However,
the incidence of pulmonary complications in patients with
multiple trauma was 60% in the study by Saltzher et al. (15).
Hoyt et al. also showed that pulmonary complications make
up one third of the complications caused by trauma (14). In
a cohort study on 217 patients with ARDS, Estenssoro et al
showed that 11% of acute respiratory distress syndrome cases happen in traumatic patients, being the third main factors
causing the syndrome after sepsis and shock (31). 6.5% of
traumatic patients who remain under mechanical ventilation
for more than 48 hours acquire acute respiratory distress
syndrome, of whom 50% acquire pneumonia and 19% die
as a result of these complications (32). In an investigation of
the relationship between brain traumatic injury and traumatic pulmonary complications, it was shown that pulmonary
complications happen as an independent damage in addition
to brain injuries and also can threaten the life the patient as a
secondary complication to the brain injuries due to defective
airway protection (33).
Pulmonary problems are among the most important complications in patients injured in accidents, and it seems that
they are more common in traumatic injuries to the chest.
However, the present study showed that delayed traumatic
complications that follow the trauma are more common than
the acute complications caused as a results of the trauma itself. For example, delayed pneumonia was the most common
pulmonary complication in the present study with an incidence of 28.8%, while acute pneumonia caused by the direct
damage to the chest was reported in 5.8% of the cases. These
findings can indicate that hospitalization and taking measures
like intubation and mechanical ventilation can cause the incidence of pulmonary complications. Several studies have
emphasized the need for paying more attention to the pneumonia following intubation and mechanical ventilation, and
they have also emphasized that the incidence of these complications need to be decreased by taking such preventive measures as prophylaxis antibiotics (34-37). In the present study,
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too, intubation and long periods of hospitalization were two
important and independent factors that caused the incidence
of pulmonary complications following trauma.
In the present study, an age of above 45 years old, a consciousness level of lower than 15 based on the GCS criterion
at the time of admission to the hospital, single trauma to the
chest, simultaneous trauma to the chest and other organs, hospitalizations of longer than one week, intubation, and finally
sending the patient to the operation room were the most important factors that increased the chances of the incidence of
pulmonary complications. In fact, there are some contradictions in the results reported by different studies on the factors
causing pulmonary complications. For example, in one study
it was shown that factors such as age, base excess, the number of injected units of FFP, and injury severity score (ISS)
are predictors of respiratory failure in traumatic patients (18).
In a review study on the causes and common treatments of
ARDS, Bakowitz et al. explained a list risk factors for this
syndrome in traumatic patients that included aspiration, lung
cantiguide, pneumonia, inhalation damages, lung damages
associated with the ventilators, lung damages associated with
blood transfusion, pancreatitis, sepsis, and traumatic brain
injuries (19). Direct trauma to the lung, previous history of
the disease, sex, ttransfusions more than 10 units of blood,
decreased level of consciousness, and increased severity of
the injury were the most important factors that increase the
chances of the incidence of pulmonary complications following severe trauma (18). These contradictions in results may
be due to the investigated populations of traumatic patients.
For example, in the study by Geiger et al. only patients with
severe traumatic injuries entered the study, while in the present study all traumatic patients entered the study.
This study showed that most of traumatic patients in accidents are men and young people, and accidents with vehicles are the main cause of these accidents. In confirmation of
these findings, yousefzadeh et al. showed that around 50%
of traumatic patients were in the age group 20 to 44 years
of old and the number of men was 3.6 times the number of
women. The highest number of patients were motorcycle
riders and finally 5.2% died as a result of the traumatic injuries (38). The incidence of accidents in men is reported three
time more than women (39), and in one study 89.9% of the
patients were men, of whom 56.8% were aged 16 to 25 years
old (40). In another cross-sectional descriptive study, too,
most of the victims of the accidents were aged 21 to 30 years
old (41). Saaki et al, pointing to the fact that most of the
victims who die in accidents are men, also showed that most
of the victims are illiterate and in the age range 21-40 years
(42). Barzegar et al. showed that 80.2% of traffic accidents
were men and their mean age was 39.8 years old (43).
CONCLUSION
The incidence of pulmonary complications in the investigated traumatic patients was 48.1%. In the end, it should be
noted that delayed pulmonary complications are much more
common in traumatic patients, because delayed pneumonia
was the most important complication in the present study.
This preventable complication can be decreased by adopting
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appropriate action. Therefore, given the significance of such
a high incidence, further studies and taking effective preventive and medical measures are strongly suggested.
Suggestions
It is suggested that the probability of the incidence of pulmonary complications be taken into account in patients with the
risk factors an age of above 45 years old, a reduced GCS criterion lower than 15 at the time of admission to the hospital, single trauma to the chest, simultaneous trauma to the chest and
other organs, hospitalizations of longer than one week, and
airway intubation. Triple prevention levels like reducing the
incidence of accidents, especially road accidents, by training,
safety training to prevent falling from high places, improving
protective measure in the workplace, initial and immediate
care at the accident site, using prophylaxis, and rehabilitation
services are useful measures that can be very effective in preventing the incidence of pulmonary complications.
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