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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 |, 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/m?). Group | was defined as BMI <25 (normal weight). Group Il patients had BMI of 25-29.9 (overweight). Group llI
had BMI of 30-34.9 (obese), and Group IV was made up of patients with BMI 235 (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.
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among the 10 most common causes of death (heart disease,
malignancy, stroke, chronic obstructive respiratory disease,
DM, influenza, and pneumonia).*3

INTRODUCTION

The prevalence of obesity has recently increased and become
a major public health concern. Obese patients are at especial-

ly higher risk for certain disorders such as cancer, hyperten-  Ajthough the association of obesity with various internal

sion, heart disease, diabetes mellitus (DM), hyperlipidemia,
insulin resistance, and arthritis. In addition, they also have
higher risk of mortality.l'! Numerous studies have demon-
strated the relationship between obesity and the above-men-
tioned disorders. Obesity is directly or indirectly linked to 7
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disorders has been widely studied, the number of studies
investigating the effect of obesity on prognosis of trauma pa-
tients is rather limited. Some studies have demonstrated that
obesity is an independent risk factor for mortality in high-
energy blunt traumas.!! 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 normal-
weight counterparts.[>¢

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 ques-
tions: (a) Is there any difference between prognosis, clinical
admission, need for intensive care, mortality rate, and dura-
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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 |5 years of age who presented to the Dicle Uni-
versity Faculty of Medicine trauma unit in the department of
emergency medicine between June |, 2013 and May 31, 2014.
It was approved by the Dicle University medical faculty eth-
ics 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 con-
sidered LET."! Firearm injuries, sharp object injuries, simple
cuts as a result of assault or accident, and patients younger
than |5 years of age were excluded.

BMI (kg/m?) values were calculated for all patients; those with
insufficient weight and height information were excluded. Par-
ticipants were clustered into 4 groups according to BMI value:
Group |: BMI <25 (normal-weight), Group Il: BMI 25-29.9
(overweight), Group Ill: BMI 30-34.9 (obese), and Group IV:
BMI 235 (morbidly obese). Demographic characteristics at ad-
mission (age, sex, trauma mode, weight, height, chronic disor-
ders, 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 admis-
sion, 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
meanzSD 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 Bon-
ferroni 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 in-
jury by body region, length of ICU stay, and ISS scores were
provided using cross tables. To assess impact of BMI on out-
come, multivariate logistic regression analysis was performed
with hospital mortality as target variable. Odds ratios with
95% confidence intervals are reported.

RESULTS

During the |-year period of study, a total of 4328 trauma
patients presented to the emergency service trauma unit. Of
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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 normo-
weight, 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: 15-9I
years). Men had a mean age of 35.76+17.85 years, and women
had a mean age of 41.6119.30 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 normo-
weight, 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 normo-
weight, 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 pa-
tients, 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 dif-
ferences in rates of injury by body region showed significant
differences in frequency of head injury, thoracic injury, ex-
tremity injury, and multitrauma (p<0.001). No significant dif-
ference was observed between groups in terms of abdominal
injury rate (p=0.347). Additionally, analysis of results indicat-
ed 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 admis-
sion rate (p=0.052) (Table I).

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 in-
crease in BMI (Table 3). Clinic admission rate was significantly
lower in Group | compared to Groups Il, Ill, and IV (p<0.001).
Length of ICU stay and mortality rate were higher in both
Group Il and Group IV (obese groups) compared to both
Group | and Group Il. ISS scores were higher in Group I, |l
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, par-
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Table I. Inter-group differences in type of injury. clinic and intensive care admission rate, and mortality rate
Group | Group I Group Il Group IV P
n % n % n % n %
Head injury 291 49.2 249 48.5 105 43.6 39 722 <0.001
Thoracic injury 126 21.3 93 18.1 66 274 21 389 <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 =177 345 =114 47.5 =33 6l.1 <0.001
Clinical admission =153 259 =207 40.4 =99 41.2 =27 50 <0.001
ICU admission =69 1.7 =78 152 =45 18.8 =9 16.7 0.052
Mortality =6 I =12 23 =9 38 =6 1.1 <0.001
ICU: Intensive care unit;
Table 2. Mean injury severity score and length of intensive care unit stay by group
Group | Group Il Group Il Group IV P
Mean1SD MeantSD MeanSD MeanSD
All patients’ mean ISS scores 9.46x11.93 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 5.16x+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 com-
mon in Group IV than the other groups; it was more frequent
particularly in Group Ill and Group IV, the obese groups,
compared to Group |. Thoracic trauma was more common in
Group lll and Group IV than in Group | and Group Il. No sig-
nificant difference was observed between groups with regard
to rate of abdominal trauma. The rate of extremity trauma
was higher in Groups |, llI, and IV than in Group Il. The mul-
titrauma rate increased as BMI increased, and it was higher in
the obese groups., i.e., Group Ill and Group IV, than in Group
| and Group Il

Analysis of only patients presenting with HET revealed great-
er length of ICU stay, mortality rate, ISS score, and multitrau-
ma rate in proportion to increase in BMI (Table 4). The clinic
admission rate was higher in Groups Il and IV than in Group
I, and higher in Group IV than in Group lll. Length of ICU stay
was greater in Group Ill and Group IV (the obese groups)
than in Group | and Group Il. Mortality rate, as was length
of ICU stay, was higher in Group lll and Group IV than in
Group | and Group II. Furthermore, mortality rates of Group
I, Group Ill, and Group IV were higher than that of Group |,
and mortality rate of Group IV was higher than that of Group
1. ISS scores were significantly higher in Group Il, Group llI,
and Group IV than those of Group I. In addition, ISS score of
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Group Il was higher than that of Group Il. 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 Il and Group IV than
in Group | and Group Il. The rate of extremity injury was
higher in Group Ill and Group | 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 |, Group lll, or Group IV,
2 patients in Group Il 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 oth-
er than Group IV. Comparison of groups by injury region was
only performed between Group |, Group Il, and Group Ill 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 | than in Group Il and Group lII,
only the difference found in Group Il was statistically signifi-
cant. No significant difference existed between groups with
respect to rate of thoracic trauma. Since no abdominal trau-
ma existed in Group | or Group |V, a statistical comparison
could not be done. Rate of extremity trauma was higher in
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Table 3. Analysis of body mass index groups in the whole patient population with respect to injury severity score and injury region

Parameters Groups P
Clinical admission, % (n) Group | 25.9 (153) Group 11 40.4 (207) <0.001
Group 11 41.2 (99) <0.001
Group IV 50 (27) <0.001
Group 11 40.4 (207) Group IIl 41.2 (99) 0.812
Group IV 50 (27) 0.192
Group 11l 41.2 (99) Group IV 50 (27) 0.287
Length of intensive care unit stay Group | 3.84+2.98 Group Il 6.12+4.78 0.143
(days; Mean+SD) Group 1l 10.98+£9.98 <0.001
Group IV 13.22+7.36 <0.001
Group 11 6.12+4.78 Group Il 10.98+9.98 <0.001
Group IV 13.22+7.36 0.006
Group Il 10.98+9.98 Group IV 13.2247.36 1.000
Mortality, % (n) Group | 1 (6) Group 1123 (12) 0.067
Group 111 3.8 (9) 0.017
Group IV 11.1 (6) 0.001
Group 1123 (12) Group 11l 3.8 (9) 0.341
Group IV I 1.1 (6) 0.004
Group 11 3.8 (9) Group IV I'1.1 (6) 0.038
Injury severity score (MeantSD) Group | 9.46£11.93 Group Il 14.93+14.46 0.001
Group Il 59£14.73 0.001
Group IV 16.22+9.51 0.002
Group Il 14.93+14.46 Group Ill 59+14.73 0.066
Group IV 16.22+9.51 1.000
Group IIl 59£14.73 Group IV 16.2249.51 0.100
Head injury, % (n) Group |1 49.2 (291) Group 11 48.5 (249) 0.816
Group 11l 43.6 (105) 0.150
Group IV 72.2 (39) 0.001
Group |1 48.5 (249) Group 11l 43.6 (105) 0.220
Group IV 72.2 (39) 0.001
Group 1l 43.6 (105) Group IV 72.2 (39) <0.001
Thoracic injury, % (n) Group | 21.3 (126) Group I1 18.1 (93) 0.185
Group Il 27.4 (66) 0.084
Group IV 389 (21) 0.003
Group Il 18.1 (93) Group Il 27.4 (66) 0.003
Group IV 38.9 (21) 0.001
Group Il 27.4 (66) Group IV 38.9 (21) 0.098
Abdominal injury, % (n) Group | 7.6 (45) Group Il 6.4 (33) 0.445
Group IIl 10 (24) 0.229
Group IV 5.6 (3) 0.581
Group Il 6.4 (33) Group Il 10 (24) 0.085
Group IV 5.6 (3) 1.000
Group Il 10 (24) Group IV 5.6 (3) 0.307
Extremity injury, % (n) Group | 61.4 (363) Group Il 52.6 (270) 0.003
Group IIl 67.6 (163) 0.308
Group IV 66.7 (36) 0.447
Group Il 52.6 (270) Group Il 67.6 (163) 0.001
Group IV 66.7 (36) 0.049
Group IIl 67.6 (163) Group IV 66.7 (36) 0.906
Multitrauma, % (n) Group |33 (192) Group Il 34.5 (177) 0.479
Group 111 47.5 (114) 0.001
Group IV 61.1 (33) 0.001
Group Il 34.5 (177) Group 111 47.5 (114) 0.001
Group IV 61.1 (33) 0.001
Group 111 47.5 (114) Group IV 61.1 (33) 0.071
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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 Groups p
Clinical admission, % (n) Group | 28.6 (108) Group 1143 (156) <0.001
Group Il 36.4 (48) 0.094
Group IV 57.1 (24) <0.001
Group 1143.0 (156) Group Il 36.4 (48) 0.186
Group IV 57.1 (24) 0.080
Group Il 36.4 (48) Group IV 57.1 (24) 0.017
Length of intensive care unit stay Group | 3.84£2.98 Group 1 6.12+4.78 0.143
(days; Mean+SD) Group Il 10.98+9.98 <0.001
Group IV 13.2247.36 <0.001
Group Il 6.12+4.78 Group Il 10.98+9.98 <0.001
Group IV 13.2247.36 0.006
Group 11l 10.98+9.98 Group IV 13.2247.36 1.000
Mortality, % (n) Group | 1.6 (6) Group 11 2.5 (9) 0.389
Group Il 6.8 (9) 0.002
Group IV 14.3 (6) <0.001
Group I12.5 (9) Group 11 6.8 (9) 0.023
Group IV 14.3 (6) <0.001
Group 11l 6.8 (9) Group IV 143 (6) 0.133
Injury severity score (Mean+SD) Group | 12.63£13.60 Group Il 18.97+15.21 <0.001
Group Il 25.52+14.66 <0.001
Group IV 19.29+8.47 0.025
Group Il 18.97+15.21 Group Il 25.52+14.66 <0.001
Group IV 19.29+8.47 1.000
Group IIl 25.52+14.66 Group IV 19.29+8.47 0.081
Head injury, % (n) Group | 55.6 (210) Group |1 58.7 (213) 0.391
Group Il 52.3 (69) 0.514
Group IV 92.9 (39) <0.001
Group 11 58.7 (213) Group Il 52.3 (69) 0.203
Group IV 92.9 (39) <0.001
Group 11l 52.3 (69) Group IV 92.9 (39) <0.001
Thoracic injury, % (n) Group | 30.2 (114) Group |1 24.8 (90) 0.102
Group Il 47.7 (63) <0.001
Group IV 50 (21) 0.009
Group Il 24.8 (90) Group 11l 47.7 (63) <0.001
Group IV 50 (21) 0.001
Group Il 47.7 (63) Group IV 50 (21) 0.797
Abdominal injury, % (n) Group | 11.9 (45) Group 11 8.3 (30) 0.101
Group Il 8.3 (30) 0.603
Group IV 7.1 (3) 0.357
Group 1 8.3 (30) Group 111 8.3 (30) 0.074
Group IV7.1 (3) 0.801
Group 111 8.3 (30) Group IV7.1 (3) 0.261
Extremity injury, % (n) Group | 62.7 (237) Group 11 46.3 (168) <0.001
Group Ill 61.4 (81) 0.785
Group IV 57.1 (24) 0.481
Group 11 46.3 (168) Group Il 61.4 (81) 0.003
Group IV 57.1 (24) 0.182
Group Ill 61.4 (81) Group IV 57.1 (24) 0.626
Multitrauma, % (n) Group | 46.8 (177) Group 1147.1 (171) 0.939
Group IIl 72.7 (96) <0.001
Group IV 78.6 (33) <0.001
Group I147.1 (171) Group IIl 72.7 (96) <0.001
Group IV 78.6 (33) <0.001
Group IIl 72.7 (96) Group IV 78.6 (33) 0.451
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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 Groups p
Clinical admission, % (n) Group | 21.1 (45) Group 11 34 (51) 0.006
Group 111 47.2 (51) <0.001
Group IV 25 (3) 0.750
Group I1 34 (51) Group 111 47.2 (51) 0.032
Group IV 25 (3) 0.525
Group 111 47.2 (51) Group IV 25 (3) 0.142
Mortality, % (n) Group 1 0 (0) Group 112 (3) 0.038
Group 111 0 (0) =
Group IV 0 (0) =
Group 112 (3) Group 111 0 (0) 0.139
Group IV 0 (0) 0.621
Group 11 0 (0) Group IV 0 (0) =
Injury severity score (Mean+SD) Group | 3.82+4.19 Group I1 5.16+4.61 0.081
Group 11 7.89£7.02 <0.001
Group IV 5.50£2.71 1.000
Group I1 5.16+4.61 Group 11 7.89£7.02 <0.001
Group IV 5.50£2.71 1.000
Group Il 7.89+7.02 Group IV 5.50+2.71 0.730
Head injury, % (n) Group | 38 (81) Group 11 24 (36) 0.005
Group Il 33.3 (36) 0.409
Group IV 0 (0) 0.008
Group Il 24 (36) Group 1l 33.3 (36) 0.099
Group IV 0 (0) 0.054
Group 11 33.3 (36) Group IV 0 (0) 0.017
Thoracic injur; % (n) Group | 5.6 (12) Group 112 (3) 0.087
Group 111 2.8 (3) 0.252
Group IV 0 (0) 0.398
Group 112 (n=3) Group 111 2.8 (3) 0.683
Group IV 0 (0) 0.621
Group 111 2.8 (3) Group IV 0 (0) 0.559
Abdominal injury, % (n) Group 1 0 (0) Group 112 (3) 0.038
Group 11 5.6 (6) 0.001
Group IV 0 (0) =
Group 112 (3) Group 11 5.6 (6) 0.125
Group IV 0 (0) 0.621
Group Il 5.6 (6) Group IV 0 (0) 0.402
Extremity injury, % (n) Group | 59 (126) Group |1 68 (102) 0.086
Group 11 75 (81) 0.005
Group IV 100 (12) 0.005
Group I1 68 (102) Group Il 75 (81) 0.222
Group IV 100 (12) 0.019
Group I1l 75 (81) Group IV 100 (12) 0.049
Multitrauma, % (n) Group | 7 (15) Group 11 4 (6) 0.222
Group Il 16.7 (18) 0.007
Group IV 0 (0) 0.341
Group 11 4 (6) Group lIl 16.7 (18) 0.001
Group IV 0 (0) 0.480
Group IIl 16.7 (18) Group IV 0 (0) 0.125

Group lll and Group IV than in Group |, and higher in Group

IV than in Groups |, I, and IlI (Table 5).

In the prediction of death, multiple logistic regression mod-
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els revealed that overweight, obese, and morbidly obese pa-
tients have increased odds of death. It was also seen that
mortality rate increased in parallel with increasing BMI val-
ues (Table 6).
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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 | 9.377 4.514-19.480 <0.001

Group Il 21.898 10.541-45.492 <0.001

Group I 35.620 17.146-73.999 <0.001

Group IV 114.280 55.009-237.413 <0.001

Cl: Confidence interval.

DISCUSSION

Trauma-induced injuries are among the most common rea-
sons for emergency service admission. Multitrauma is usu-
ally seen in young people and male gender.® In a study on
patients with blunt multitrauma, Altunci et al. reported
male:female ratio of 5:2.°! According to 2012 statistics of
Turkish Statistical Institute (TUIK), 17.2% of the population
aged |5 years or older was obese, 34.8% were overweight,
44.2% were normoweight, and 3.9% were underweight. Ac-
cording 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.'” In the present study,
the male:female ratio was 3:2 in the whole study population.
When analyzed by BMI, there was female gender predomi-
nance among obese persons and male predominance in the
categories of overweight and normoweight, corresponding
to TUIK 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 litera-
ture data. This difference between overweight and obese pa-
tients may originate from higher rate of obesity among wom-
en 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 be-
tween trauma and obesity have observed that obesity in-
creased mortality and morbidity rates independently of injury
severity when obese persons were exposed to severe blunt
trauma.l'"""%1 Xijang et al. called attention to high injury risk
in persons older than 18 years of age who had BMI 235.['4
Smith-Choban et al. showed that in patients who were ex-
posed 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.l'l In the 2012 TUIK data,
analysis of deaths occurring within | year (n=320967) dem-
onstrated that rate of death from traffic accidents and falls
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was 2.12% (6820), and male:female ratio was approximately
2:1.I' In the present study, male:female ratio was 2:1, similar
to that reported by TUIK. 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 mor-
bid 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 normo-
weight 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.['”]

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.[®'”'¥l |t has been demonstrated
that rate of extremity injury was higher and rate of abdominal
injury was lower.[! 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.['® Arbabi et al. found
high rate of lower extremity fracture in motor vehicle ac-
cidents,!'” and Gabriel et al. showed an increased rate of ex-
tremity trauma in overweight persons suffering motor vehicle
accidents.!'] 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 find-
ings. 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 differ-
ence 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 pa-
tients 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 sig-
nificantly 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 mor-
bidly obese group than in other groups. Although the find-
ing 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 aware-
ness and appreciation about the need to take safety measures
such as fastening seat belt that originates in the socioeco-
nomic 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 ex-
tremity 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 in-
jury, multitrauma, and death also increased. Serious extrem-
ity 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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ORIJINAL CALISMA - OZET

Travma hastalarinda viicut kitle indeksinin travma siddeti ve prognoza etkisi

Dr. Hasan Mansur Durgun,’ Dr. Recep Dursun,' Dr. Yilmaz Zengin,' Dr. Ayhan Ozhasenekler,?
Dr. Murat Orak,' Dr. Mehmet Ustiindag," Dr. Cahfer Giiloglu'

'Dicle Universitesi Tip Fakiiltesi, Acil Tip Anabilim Dali, Diyarbakir
2Y\ldinm Beyazit Universitesi Tip Fakiiltesi, Acil Tip Anabilim Dali, Ankara

AMAC: Son yillarda tiim dilinyada oldugu gibi Tiirkiye'de de obezite ¢ok ciddi bir toplum sorunu olacak sekilde giderek artmaktadir. Bugline kadar
obezitenin dahili hastaliklariyla ilgili birgok galisma yapilmasina ragmen travma hastalarinda obezitenin prognoz lizerindeki etkisini inceleyen gok az
caligma mevcuttur. Bu calismada travma hastalarinda viicut kitle indeksinin (VKI) travma siddeti ve prognoz iizerine etkilerini aragtirmayi amagladik.
GEREC VE YONTEM: Bu ileriye yonelik galismada O Haziran 2013 ile 31 Mayis 2014 tarihleri arasinda Dicle Universitesi Tip Fakiltesi Hastanesi
Acil Servisi Travma Unitesi’ne basvuran |5 yas Gstii travma hastalari incelendi. Hastalar maruz kaldiklari travmanin siddetine gére yiiksek enerjili
travma (YET) ve dislik enerjili travma (DET) olmak tizere iki gruba ayrildi. Hastalar BMI (kg/m?) degerlerine gore 4 gruba ayrildi: Grup |; BMI<25
(normal kilolu grup), Grup II; VKi 25-29.9 (kilo fazlaligi grubu), Grup I1I; VKi 30-34.9 (obez grup), Grup IV; VKi 235 (morbid obez grup).
BULGULAR: Tum hastalarin gruplar arasi farklari incelendiginde gruplar arasinda bag yaralanmasi, toraks yaralanmasi, ekstremite yaralanmasi, goklu
travma orani, klinik yatis orani ve mortalite agisindan belirgin fark saptandi (p<0.001). Karin yaralanmasi agisindan gruplar arasinda belirgin bir fark
goriilmedi (p=0.347).

TARTISMA: Travma hastalarinda VKI arttikca klinik yatis orani, yogun bakimda yatis siiresi, mortalite orani, multitravma orani ve ISS skoru artmak-
tadir.

Anahtar sézcikler: Travma, travma siddet skoru; viicut kitle indeksi.
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