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ABSTRACT
BACKGROUND: As in the rest of the world, the prevalence of obesity in Turkey has been increasing in recent years and has become
a major public health issue. Although many trials have been conducted to study the effects of obesity on internal diseases, there are
few studies investigating the effects of obesity on prognosis of trauma patients. The present study analyzed the effects of body mass
index (BMI) on trauma severity and prognosis in trauma patients.
METHODS: This study was prospectively conducted with trauma patients older than 15 years of age who presented at the Dicle
University Faculty of Medicine emergency medicine department trauma unit between June 1, 2013 and May 31, 2014. Patients were
grouped into high-energy trauma and low-energy trauma groups based on trauma severity. In addition, 4 groups were made according
to BMI value (kg/m2). Group I was defined as BMI <25 (normal weight). Group II patients had BMI of 25–29.9 (overweight). Group III
had BMI of 30–34.9 (obese), and Group IV was made up of patients with BMI ≥35 (morbidly obese).
RESULTS: Comparison of whole patient population for inter-group differences showed significant differences between rate of head
injury, thoracic injury, extremity injury, multitrauma, clinic admission rate, and mortality rate (p<0.001). No significant difference was
observed between groups in abdominal injury rate (p=0.347).
CONCLUSION: Clinic admission rate, length of intensive care unit stay, mortality rate, multitrauma rate, and injury severity score
increased in proportion to greater BMI.
Keywords: Body mass index; obesity; trauma severity indices.

INTRODUCTION
The prevalence of obesity has recently increased and become
a major public health concern. Obese patients are at especially higher risk for certain disorders such as cancer, hypertension, heart disease, diabetes mellitus (DM), hyperlipidemia,
insulin resistance, and arthritis. In addition, they also have
higher risk of mortality.[1] Numerous studies have demonstrated the relationship between obesity and the above-mentioned disorders. Obesity is directly or indirectly linked to 7
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among the 10 most common causes of death (heart disease,
malignancy, stroke, chronic obstructive respiratory disease,
DM, influenza, and pneumonia).[2,3]
Although the association of obesity with various internal
disorders has been widely studied, the number of studies
investigating the effect of obesity on prognosis of trauma patients is rather limited. Some studies have demonstrated that
obesity is an independent risk factor for mortality in highenergy blunt traumas.[4] Obesity has been identified as a risk
factor for adverse outcomes after trauma in adult patients,
and mortality and morbidity rates, length of hospital stay, and
injury severity score (ISS) have been found higher in obese
adolescents with traumatic injury compared to their normalweight counterparts.[5,6]
The present study investigated whether or not body mass
index (BMI) had an incremental effect on trauma severity in
trauma patients, and we sought to answer the following questions: (a) Is there any difference between prognosis, clinical
admission, need for intensive care, mortality rate, and dura457
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tion of hospital stay between obese or overweight patients
and normal-weight patients in high-energy (HET) (e.g., motor
vehicle accidents, fall from a height) and low-energy traumas
(LET)? (b) Is there a relationship between BMI and ISS score?

MATERIALS AND METHODS
This study was prospectively conducted with trauma patients
older than 15 years of age who presented to the Dicle University Faculty of Medicine trauma unit in the department of
emergency medicine between June 1, 2013 and May 31, 2014.
It was approved by the Dicle University medical faculty ethics committee for non-interventional studies. Motor vehicle
accidents and falls from a height were included in the HET
category, while simple falls (e.g., fall while walking) were considered LET.[7] Firearm injuries, sharp object injuries, simple
cuts as a result of assault or accident, and patients younger
than 15 years of age were excluded.
BMI (kg/m2) values were calculated for all patients; those with
insufficient weight and height information were excluded. Participants were clustered into 4 groups according to BMI value:
Group I: BMI <25 (normal-weight), Group II: BMI 25–29.9
(overweight), Group III: BMI 30–34.9 (obese), and Group IV:
BMI ≥35 (morbidly obese). Demographic characteristics at admission (age, sex, trauma mode, weight, height, chronic disorders, Glasgow Coma Scale (GCS), blood pressure, pulse rate,
respiratory rate, injury sites, and ISS score), length of stay in
intensive care unit (ICU), therapies applied on hospital admission, discharge reports, and death reports were recorded.
Outcomes were compared between BMI groups among HET
patients, LET patients, and all trauma patients.

Statistical Analysis
Data were analyzed with SPSS statistical software (version
18.0; SPSS Inc., Chicago, IL, USA). Data are presented as
mean±SD for continuous variables and as percentage for
categorical variables. Data were compared across the 4 BMI
groups using chi-square test for categorical variables and
analysis of variance (ANOVA) for continuous variables. For
univariate analysis, means of continuous variables among BMI
groups were compared using multi-group ANOVA with Bonferroni method used for post hoc analysis. P value of <0.05
was considered a statistically significant result. Mortality,
hospital admission rate, ICU admission rate, frequency of injury by body region, length of ICU stay, and ISS scores were
provided using cross tables. To assess impact of BMI on outcome, multivariate logistic regression analysis was performed
with hospital mortality as target variable. Odds ratios with
95% confidence intervals are reported.

RESULTS
During the 1-year period of study, a total of 4328 trauma
patients presented to the emergency service trauma unit. Of
458

these, 1588 patients with HET and LET formed the study
group, and 1398 of those patients had the necessary height
and weight data and met the study criteria. Mean BMI of
whole patient population was 26.49±4.33 (range: 19–43). In
the entire patient population, 42.2% (n=591) were normoweight, 36.7% (n=513) were overweight, 17.1% (n=240) were
obese, and 3.8% (n=54) were morbidly obese. The number
of male patients was 840 (60.1%), and mean age of the whole
patient population was 38.09±18.61 years (range: 15–91
years). Men had a mean age of 35.76±17.85 years, and women
had a mean age of 41.61±19.30 years.
Patients were studied in 2 groups based on trauma severity:
HET and LET. Among the study population, 65.4% (n=915)
were subjected to HET, and 34.6% (n=483) to LET. Of the
patients who experienced HET, 41.3% (n=378) were normoweight, 39.7% (n=363) were overweight, 14.4% (n=132) were
obese, and 4.5% (n=42) were morbidly obese. Of the patients
who were exposed to LET, 44.1% (n=213) were normoweight, 31.1% (n=150) were overweight, 22.3% (n=108) were
obese, and 2.5% (n=12) were morbidly obese. Comparison of
male:female ratio between groups revealed that while male
gender predominated in normoweight and overweight patients, female gender predominated in obese patients. There
were an equal number of men and women in the morbidly
obese group.
Analysis of the whole patient population for inter-group differences in rates of injury by body region showed significant
differences in frequency of head injury, thoracic injury, extremity injury, and multitrauma (p<0.001). No significant difference was observed between groups in terms of abdominal
injury rate (p=0.347). Additionally, analysis of results indicated a significant difference between groups with respect to
clinic admission rate and mortality rate (p<0.001), whereas
no significant difference was observed in terms of ICU admission rate (p=0.052) (Table 1).
Data on inter-group differences in length of ICU stay and
ISS scores showed significant differences between mean ISS
scores and length of ICU stay (days) of the entire patient
population compared to HET and LET groups (p<0.001)
(Table 2).
When all patients were analyzed as a whole, it was observed
that clinic admission rate, length of ICU stay, mortality rate,
multitrauma rate, and ISS score increased in proportion to increase in BMI (Table 3). Clinic admission rate was significantly
lower in Group I compared to Groups II, III, and IV (p<0.001).
Length of ICU stay and mortality rate were higher in both
Group III and Group IV (obese groups) compared to both
Group I and Group II. ISS scores were higher in Group II, III,
and IV than Group I. In the comparison of groups in terms
of injury region, no significant difference was observed with
respect to the rate of abdominal trauma, although Group IV
had a striking increase in trauma rates in all body regions, parUlus Travma Acil Cerrahi Derg, September 2016, Vol. 22, No. 5
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Table 1.

Inter-group differences in type of injury. clinic and intensive care admission rate, and mortality rate
Group I

Group II

Group III

Group IV

p

n

%

n

%

n

%

n

%

Head injury

291

49.2

249

48.5

105

43.6

39

72.2

<0.001

Thoracic injury

126

21.3

93

18.1

66

27.4

21

38.9

<0.001

Abdominal injury

45

7.6

33

6.4

24

10

3

5.6

0.347

Extremity injury

363

61.4

270

52.6

163

67.6

36

66.7

<0.001

Multitrauma

=192

33

=177

34.5

=114

47.5

=33

61.1

<0.001

Clinical admission

=153

25.9

=207

40.4

=99

41.2

=27

50

<0.001

ICU admission

=69

11.7

=78

15.2

=45

18.8

=9

16.7

0.052

Mortality

=6

1

=12

2.3

=9

3.8

=6

11.1

<0.001

ICU: Intensive care unit;

Table 2.

Mean injury severity score and length of intensive care unit stay by group
Group I

Group II

Group III

Group IV

p

Mean±SD

Mean±SD

Mean±SD

Mean±SD

All patients’ mean ISS scores

9.46±11.93

14.93±14.46

59±14.73

16.22±9.51

<0.001

All patients’ length of ICU stay

3.84±2.98

6.12±4.78

10.98±9.98

13.22±7.36

<0.001

HET patients’ mean ISS score

12.63±13.60

18.97±15.21

25.52±14.66

19.29±8.47

<0.001

LET patients’ mean ISS scores

3.82±4.19

5.16±4.61

7.89±7.02

5.50±2.71

<0.001

HET: High-energy trauma; ICU: Intensive care unit; ISS: Injury severity score; LET: Low-energy trauma; SD: Standard deviation.

ticularly the multitrauma rate. Head trauma was more common in Group IV than the other groups; it was more frequent
particularly in Group III and Group IV, the obese groups,
compared to Group I. Thoracic trauma was more common in
Group III and Group IV than in Group I and Group II. No significant difference was observed between groups with regard
to rate of abdominal trauma. The rate of extremity trauma
was higher in Groups I, III, and IV than in Group II. The multitrauma rate increased as BMI increased, and it was higher in
the obese groups., i.e., Group III and Group IV, than in Group
I and Group II.
Analysis of only patients presenting with HET revealed greater length of ICU stay, mortality rate, ISS score, and multitrauma rate in proportion to increase in BMI (Table 4). The clinic
admission rate was higher in Groups II and IV than in Group
I, and higher in Group IV than in Group III. Length of ICU stay
was greater in Group III and Group IV (the obese groups)
than in Group I and Group II. Mortality rate, as was length
of ICU stay, was higher in Group III and Group IV than in
Group I and Group II. Furthermore, mortality rates of Group
II, Group III, and Group IV were higher than that of Group I,
and mortality rate of Group IV was higher than that of Group
III. ISS scores were significantly higher in Group II, Group III,
and Group IV than those of Group I. In addition, ISS score of
Ulus Travma Acil Cerrahi Derg, September 2016, Vol. 22, No. 5

Group III was higher than that of Group II. Comparison of
groups with respect to injury regions revealed no significant
difference with regard to rate of abdominal trauma, while the
rate of head trauma was markedly higher in Group IV than
the other groups. Rate of thoracic trauma and multitrauma
rate were significantly higher in Group III and Group IV than
in Group I and Group II. The rate of extremity injury was
higher in Group III and Group I than in Group II.
When only patients presenting with LET were analyzed, it
was noted that no patient was admitted to ICU. While no
mortality was observed in Group I, Group III, or Group IV,
2 patients in Group II died in the emergency service due to
severe head trauma. In addition, clinic admission rate and ISS
score increased in proportion to BMI increase in groups other than Group IV. Comparison of groups by injury region was
only performed between Group I, Group II, and Group III for
injury regions other than extremities because 12 patients in
Group IV only had extremity trauma. Although rate of head
trauma was higher in Group I than in Group II and Group III,
only the difference found in Group II was statistically significant. No significant difference existed between groups with
respect to rate of thoracic trauma. Since no abdominal trauma existed in Group I or Group IV, a statistical comparison
could not be done. Rate of extremity trauma was higher in
459

Durgun et al. The effect of body mass index on trauma severity and prognosis in trauma patients

Table 3.

Analysis of body mass index groups in the whole patient population with respect to injury severity score and injury region

Parameters
Clinical admission, % (n)

Groups
Group II 40.4 (207)

<0.001

Group III 41.2 (99)

<0.001

Group IV 50 (27)

<0.001

Group III 41.2 (99)

0.812

Group IV 50 (27)

0.192

Group III 41.2 (99)

Group IV 50 (27)

0.287

Group I 3.84±2.98

Group II 6.12±4.78

0.143

Group III 10.98±9.98

<0.001

Group IV 13.22±7.36

<0.001

Group III 10.98±9.98

<0.001

Group IV 13.22±7.36

0.006

Group III 10.98±9.98

Group IV 13.22±7.36

1.000

Group I 1 (6)

Group II 2.3 (12)

0.067

Group III 3.8 (9)

0.017

Group IV 11.1 (6)

0.001

Group III 3.8 (9)

0.341

Group IV 11.1 (6)

0.004

Group III 3.8 (9)

Group IV 11.1 (6)

0.038

Group I 9.46±11.93

Group II 14.93±14.46

0.001

Group III 59±14.73

0.001

Group IV 16.22±9.51

0.002

Group III 59±14.73

0.066

Group IV 16.22±9.51

1.000

Group III 59±14.73

Group IV 16.22±9.51

0.100

Group I 49.2 (291)

Group II 48.5 (249)

0.816

Group III 43.6 (105)

0.150

Group IV 72.2 (39)

0.001

Group III 43.6 (105)

0.220

Group I 25.9 (153)

Group II 40.4 (207)

Length of intensive care unit stay
(days; Mean±SD)

Group II 6.12±4.78

Mortality, % (n)

Group II 2.3 (12)

Injury severity score (Mean±SD)

Group II 14.93±14.46

Head injury, % (n)

Group II 48.5 (249)

Thoracic injury, % (n)

Group IV 72.2 (39)

0.001

Group III 43.6 (105)

Group IV 72.2 (39)

<0.001

Group I 21.3 (126)

Group II 18.1 (93)

0.185

Group III 27.4 (66)

0.084

Group IV 38.9 (21)

0.003

Group III 27.4 (66)

0.003

Group IV 38.9 (21)

0.001

Group III 27.4 (66)

Group IV 38.9 (21)

0.098

Group I 7.6 (45)

Group II 6.4 (33)

0.445

Group III 10 (24)

0.229

Group IV 5.6 (3)

0.581

Group III 10 (24)

0.085

Group IV 5.6 (3)

1.000

Group III 10 (24)

Group IV 5.6 (3)

0.307

Group I 61.4 (363)

Group II 52.6 (270)

0.003

Group III 67.6 (163)

0.308

Group IV 66.7 (36)

0.447

Group III 67.6 (163)

0.001

Group IV 66.7 (36)

0.049

Group III 67.6 (163)

Group IV 66.7 (36)

0.906

Group I 33 (192)

Group II 34.5 (177)

0.479

Group III 47.5 (114)

0.001

Group IV 61.1 (33)

0.001

Group III 47.5 (114)

0.001

Group IV 61.1 (33)

0.001

Group IV 61.1 (33)

0.071

Group II 18.1 (93)

Abdominal injury, % (n)

Group II 6.4 (33)

Extremity injury, % (n)

Group II 52.6 (270)

Multitrauma, % (n)

Group II 34.5 (177)
Group III 47.5 (114)

460
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Table 4.

Analysis of body mass index groups in terms of prognosis, injury severity score, and injury
region among patients who were exposed to high-energy trauma

Parameters
Clinical admission, % (n)

Groups
Group I 28.6 (108)

0.094
<0.001

Group III 36.4 (48)

0.186

Group IV 57.1 (24)

0.080

Group III 36.4 (48)

Group IV 57.1 (24)

0.017

Group I 3.84±2.98

Group II 6.12±4.78

0.143

Group III 10.98±9.98

<0.001

Group IV 13.22±7.36

<0.001

Group III 10.98±9.98

<0.001

Group IV 13.22±7.36

0.006

Group III 10.98±9.98

Group IV 13.22±7.36

1.000

Group I 1.6 (6)

Group II 2.5 (9)

0.389

Group II 6.12±4.78

Group II 2.5 (9)

Injury severity score (Mean±SD)

0.023

Group IV 14.3 (6)

<0.001
0.133
<0.001

Group III 25.52±14.66

<0.001

Group IV 19.29±8.47

0.025

Group III 25.52±14.66

<0.001

Group IV 19.29±8.47

1.000

Group III 25.52±14.66

Group IV 19.29±8.47

0.081

Group I 55.6 (210)

Group II 58.7 (213)

0.391

Group III 52.3 (69)

0.514

Group IV 92.9 (39)

<0.001

Group III 52.3 (69)

0.203

Group IV 92.9 (39)

<0.001

Group III 52.3 (69)

Group IV 92.9 (39)

<0.001

Group I 30.2 (114)

Group II 24.8 (90)

0.102

Group III 47.7 (63)

<0.001

Group IV 50 (21)

0.009

Group III 47.7 (63)

<0.001

Group IV 50 (21)

0.001

Group III 47.7 (63)

Group IV 50 (21)

0.797

Group I 11.9 (45)

Group II 8.3 (30)

0.101

Group III 8.3 (30)

0.603

Group IV 7.1 (3)

0.357

Group III 8.3 (30)

0.074

Group IV 7.1 (3)

0.801

Group III 8.3 (30)

Group IV 7.1 (3)

0.261

Group I 62.7 (237)

Group II 46.3 (168)

<0.001

Group III 61.4 (81)

0.785

Group IV 57.1 (24)

0.481

Group III 61.4 (81)

0.003

Group IV 57.1 (24)

0.182

Group III 61.4 (81)

Group IV 57.1 (24)

0.626

Group I 46.8 (177)

Group II 47.1 (171)

0.939

Group III 72.7 (96)

<0.001

Group IV 78.6 (33)

<0.001

Group III 72.7 (96)

<0.001

Group IV 78.6 (33)

<0.001

Group IV 78.6 (33)

0.451

Group II 46.3 (168)

Multitrauma, % (n)

Group III 6.8 (9)

Group II 18.97±15.21

Group II 8.3 (30)

Extremity injury, % (n)

<0.001

Group IV 14.3 (6)

Group II 24.8 (90)

Abdominal injury, % (n)

0.002

Group IV 14.3 (6)

Group I 12.63±13.60

Group II 58.7 (213)

Thoracic injury, % (n)

Group III 6.8 (9)

Group III 6.8 (9)

Group II 18.97±15.21

Head injury, % (n)

<0.001

Group IV 57.1 (24)

(days; Mean±SD)

Mortality, % (n)

Group II 43 (156)
Group III 36.4 (48)

Group II 43.0 (156)

Length of intensive care unit stay

p

Group II 47.1 (171)
Group III 72.7 (96)
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Table 5.

Analysis of body mass index groups with respect to prognosis, injury severity score, and injury
region among patients who were exposed to low-energy trauma

Parameters
Clinical admission, % (n)

Groups
Group II 34 (51)

0.006

Group III 47.2 (51)

<0.001

Group IV 25 (3)

0.750

Group III 47.2 (51)

0.032

Group IV 25 (3)

0.525

Group III 47.2 (51)

Group IV 25 (3)

0.142

Group I 0 (0)

Group II 2 (3)

0.038

Group III 0 (0)

–

Group I 21.1 (45)

Group II 34 (51)

Mortality, % (n)

Group II 2 (3)

Injury severity score (Mean±SD)

0.139

Group IV 0 (0)

0.621

Group II 5.16±4.61

0.081

Group III 7.89±7.02

<0.001

Group IV 5.50±2.71

1.000

Group III 7.89±7.02

<0.001

Group IV 5.50±2.71

1.000

Group III 7.89±7.02

Group IV 5.50±2.71

0.730

Group I 38 (81)

Group II 24 (36)

0.005

Group III 33.3 (36)

0.409

Group IV 0 (0)

0.008

Group III 33.3 (36)

0.099

Group IV 0 (0)

0.054

Group III 33.3 (36)

Group IV 0 (0)

0.017

Group I 5.6 (12)

Group II 2 (3)

0.087

Group III 2.8 (3)

0.252

Group IV 0 (0)

0.398

Group III 2.8 (3)

0.683

Group IV 0 (0)

0.621

Group III 2.8 (3)

Group IV 0 (0)

0.559

Group I 0 (0)

Group II 2 (3)

0.038

Group III 5.6 (6)

0.001

Group IV 0 (0)
Group II 2 (3)

Extremity injury, % (n)

0.125

Group IV 0 (0)

0.621

Group IV 0 (0)

0.402

Group I 59 (126)

Group II 68 (102)

0.086

Group III 75 (81)

0.005

Group IV 100 (12)

0.005

Group III 75 (81)

0.222

Group IV 100 (12)

0.019

Group III 75 (81)

Group IV 100 (12)

0.049

Group I 7 (15)

Group II 4 (6)

0.222

Group III 16.7 (18)

0.007

Group IV 0 (0)

0.341

Group III 16.7 (18)

0.001

Group IV 0 (0)

0.480

Group IV 0 (0)

0.125

Group II 4 (6)
Group III 16.7 (18)

Group III and Group IV than in Group I, and higher in Group
IV than in Groups I, II, and III (Table 5).
In the prediction of death, multiple logistic regression mod462

–

Group III 5.6 (6)

Group III 5.6 (6)

Group II 68 (102)

Multitrauma, % (n)

–

Group I 3.82±4.19

Group II 2 (n=3)

Abdominal injury, % (n)

–

Group III 0 (0)
Group IV 0 (0)

Group II 24 (36)

Thoracic injur, % (n)

Group IV 0 (0)

Group III 0 (0)

Group II 5.16±4.61

Head injury, % (n)

p

els revealed that overweight, obese, and morbidly obese patients have increased odds of death. It was also seen that
mortality rate increased in parallel with increasing BMI values (Table 6).
Ulus Travma Acil Cerrahi Derg, September 2016, Vol. 22, No. 5
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Table 6.

Logistic regression analysis of body mass index
groups with respect to exitus

Groups

Exp (B)

95% CI for EXP (B)

Significant

Group I

9.377

4.514–19.480

<0.001

Group II

21.898

10.541–45.492

<0.001

Group III

35.620

17.146–73.999

<0.001

Group IV

114.280

55.009–237.413

<0.001

CI: Confidence interval.

DISCUSSION
Trauma-induced injuries are among the most common reasons for emergency service admission. Multitrauma is usually seen in young people and male gender.[8] In a study on
patients with blunt multitrauma, Altuncı et al. reported
male:female ratio of 5:2.[9] According to 2012 statistics of
Turkish Statistical Institute (TÜİK), 17.2% of the population
aged 15 years or older was obese, 34.8% were overweight,
44.2% were normoweight, and 3.9% were underweight. According to these data, 52% of the Turkish population is above
normal weight. The analysis of the available data in terms of
gender revealed that 20.9% of Turkish women are obese and
30.4% are overweight, while 13.7% of men are obese and 39%
are overweight. The predominance of female gender among
obese persons is particularly striking.[10] In the present study,
the male:female ratio was 3:2 in the whole study population.
When analyzed by BMI, there was female gender predominance among obese persons and male predominance in the
categories of overweight and normoweight, corresponding
to TÜİK data. Among morbidly obese patients, number of
men and women was equal, probably due to a limited sample
size. When obese and morbidly obese patients were analyzed
together, however, the ratio was in agreement with the literature data. This difference between overweight and obese patients may originate from higher rate of obesity among women due to the fact that majority of women living in our region
are housewives, have a high fertility rate, have a tendency for
obesity, and are less active than men in their daily lives.
Studies investigating the cause and effect relationship between trauma and obesity have observed that obesity increased mortality and morbidity rates independently of injury
severity when obese persons were exposed to severe blunt
trauma.[11–13] Xiang et al. called attention to high injury risk
in persons older than 18 years of age who had BMI ≥35.[14]
Smith-Choban et al. showed that in patients who were exposed to blunt trauma, mortality rate was higher in patients
having BMI >31 than in normoweight subjects, mortality rate
increased in proportion to BMI increase, and that BMI was a
poor prognostic factor in trauma.[15] In the 2012 TÜİK data,
analysis of deaths occurring within 1 year (n=320967) demonstrated that rate of death from traffic accidents and falls
Ulus Travma Acil Cerrahi Derg, September 2016, Vol. 22, No. 5

was 2.12% (6820), and male:female ratio was approximately
2:1.[16] In the present study, male:female ratio was 2:1, similar
to that reported by TÜİK. In addition, similar to previous
reports, mortality rate, clinic admission rate, ICU admission
rate, and ISS increased in parallel with BMI increase, with
mortality rate in first place. This increase, especially in morbid obesity, is the most striking aspect of the present study.
In the opinion of the authors, this occurred because obese
persons are exposed to greater force due to their greater
weight, and thus sustain more severe injuries than normoweight persons in crash injuries. Furthermore, high incidence
of comorbid conditions accompanying obesity such as DM,
insulin resistance, chronic obstructive pulmonary disease,
hypertension, hyperlipidemia, coronary artery disease, and
other vascular diseases, as well as lower physiological reserve
in obese persons may contribute to deterioration of general
condition of these patients.[17]
Studies investigating the poor prognostic impact of obesity
in trauma cases showed that head trauma was less common
and extremity trauma was more common in obese persons
than normoweight persons.[6,17,18] It has been demonstrated
that rate of extremity injury was higher and rate of abdominal
injury was lower.[6] Boulanger et al. demonstrated that rates
of thoracic, lower extremity, and pelvic injuries were higher,
and rate of head trauma was lower in obese persons who
were exposed to HET. The authors explained higher rate of
lower extremity fractures in HET with increased burden on
lower extremities of greater body mass.[18] Arbabi et al. found
high rate of lower extremity fracture in motor vehicle accidents,[19] and Gabriel et al. showed an increased rate of extremity trauma in overweight persons suffering motor vehicle
accidents.[17] The present study had results similar in many
aspects to those of previous studies. Finding of higher rate of
injuries involving all regions except head in obese and morbid
obese patients was compatible with previous literature findings. However, similar rates of head trauma in patient groups
except morbidly obese group, which had a significantly higher
rate, contradicts previous reports. We think that this difference in the present study originated as a result of smaller
number of morbidly obese patients than other patients. The
finding of higher rates of extremity trauma, thoracic trauma,
and especially multitrauma in obese and morbidly obese patients compared to normoweight and overweight patients
supports the findings of earlier studies.
Another noteworthy point in the present study was that clinic
admission rate, length of ICU stay, and ISS score were significantly greater in obese and morbidly obese patients than
normoweight and overweight patients, and they increased in
proportion to BMI increase when patients who experienced
HET were analyzed separately. Clinic admission rate, mortality
rate, and length of ICU stay were significantly higher in morbidly obese group than in other groups. Although the finding of higher rate of head trauma in morbidly obese patients
compared to other groups contradicted literature data, higher
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rates of thoracic trauma and multitrauma were in agreement
with the literature. We think that this disagreement in head
trauma data was due to fact that traffic accidents are more
common among HET patients, and there is a lack of awareness and appreciation about the need to take safety measures
such as fastening seat belt that originates in the socioeconomic level of our region. The results indicated that increased
BMI was a poor prognostic factor in cases of HET.
It was observed that rate of extremity trauma increased
in proportion to BMI increase. All morbidly obese patients
who presented with LET such as simple falls only had extremity trauma. This can be explained by excessive burden
of increased body mass upon extremities as BMI increases.
and the difficulty that these patients experience in balanced
walking.

Conclusion
Obesity increases mortality and morbidity independently of
injury severity in trauma patients. As BMI increased, length of
hospital stay, rate and length of ICU stay, rate of extremity injury, multitrauma, and death also increased. Serious extremity traumas can be seen even in instances of LET in obese
patients, and this is particularly true for the morbidly obese.
Conflict of interest: None declared.
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Dicle Üniversitesi Tıp Fakültesi, Acil Tıp Anabilim Dalı, Diyarbakır
Yıldırım Beyazıt Üniversitesi Tıp Fakültesi, Acil Tıp Anabilim Dalı, Ankara

AMAÇ: Son yıllarda tüm dünyada olduğu gibi Türkiye’de de obezite çok ciddi bir toplum sorunu olacak şekilde giderek artmaktadır. Bugüne kadar
obezitenin dahili hastalıklarıyla ilgili birçok çalışma yapılmasına rağmen travma hastalarında obezitenin prognoz üzerindeki etkisini inceleyen çok az
çalışma mevcuttur. Bu çalışmada travma hastalarında vücut kitle indeksinin (VKİ) travma şiddeti ve prognoz üzerine etkilerini araştırmayı amaçladık.
GEREÇ VE YÖNTEM: Bu ileriye yönelik çalışmada 01 Haziran 2013 ile 31 Mayıs 2014 tarihleri arasında Dicle Üniversitesi Tıp Fakültesi Hastanesi
Acil Servisi Travma Ünitesi’ne başvuran 15 yaş üstü travma hastaları incelendi. Hastalar maruz kaldıkları travmanın şiddetine göre yüksek enerjili
travma (YET) ve düşük enerjili travma (DET) olmak üzere iki gruba ayrıldı. Hastalar BMI (kg/m2) değerlerine göre 4 gruba ayrıldı: Grup I; BMI<25
(normal kilolu grup), Grup II; VKİ 25–29.9 (kilo fazlalığı grubu), Grup III; VKİ 30–34.9 (obez grup), Grup IV; VKİ ≥35 (morbid obez grup).
BULGULAR: Tüm hastaların gruplar arası farkları incelendiğinde gruplar arasında baş yaralanması, toraks yaralanması, ekstremite yaralanması, çoklu
travma oranı, klinik yatış oranı ve mortalite açısından belirgin fark saptandı (p<0.001). Karın yaralanması açısından gruplar arasında belirgin bir fark
görülmedi (p=0.347).
TARTIŞMA: Travma hastalarında VKİ arttıkça klinik yatış oranı, yoğun bakımda yatış süresi, mortalite oranı, multitravma oranı ve ISS skoru artmaktadır.
Anahtar sözcükler: Travma, travma şiddet skoru; vücut kitle indeksi.
Ulus Travma Acil Cerrahi Derg 2016;22(5):457–465

doi: 10.5505/tjtes.2016.93385

Ulus Travma Acil Cerrahi Derg, September 2016, Vol. 22, No. 5

465

