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Abstract
Purpose Obesity is a risk factor for the development of acute kidney injury but its effect on the need for dialysis in trauma 
has not been elucidated. Additionally, the contribution that obesity has towards risk of mortality in trauma is unclear. We 
hypothesized that patients with a higher body mass index (BMI) will have a higher risk for need of dialysis and mortality 
after trauma.
Methods This is a retrospective analysis using the National Trauma Data Bank. All patients ≥ 8 years old were grouped 
based on BMI: normal (18.5–24.99 kg/m2), obese (30–34.99 kg/m2), severely obese (35–39.99 kg/m2) and morbidly obese 
(≥ 40 kg/m2). The primary outcome was hemodialysis initiation. The secondary outcome was mortality during the index 
hospitalization.
Results From 988,988 trauma patients, 571,507 (57.8%) had a normal BMI, 233,340 (23.6%) were obese, 94,708 (9.6%) 
were severely obese, and 89,433 (9.0%) were morbidly obese. The overall rate of hemodialysis was 0.3%. After adjusting for 
covariates, we found that obese (OR 1.36, CI 1.22–1.52, p < 0.001), severely obese (OR 1.89, CI 1.66–2.15, p < 0.001) and 
morbidly obese (OR 2.04, CI 1.82–2.29, p < 0.001) patients had a stepwise increased need for hemodialysis after trauma. 
Obese patients had decreased (OR 0.92, CI 0.88–0.95, p < 0.001), severely obese had similar (OR 1.02, CI 0.97–1.08, 
p = 0.50) and morbidly obese patients had increased (OR 1.06, CI 1.01–1.12, p = 0.011) risk of mortality after trauma.
Conclusions Obesity was associated with an increased risk for dialysis after trauma. Mortality risk was reduced in obese, 
similar in severely obese, and increased in morbidly obese trauma patients suggesting an inflection threshold BMI for risk 
of mortality in trauma.
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Introduction

Nearly 40% of adults in the United States are obese and, if 
current trends continue, over 50% will be obese by 2030 [1, 
2]. Previous reports have shown that obesity is associated 
with an increased risk for mortality in trauma patients [3, 4] 
but this has not been consistently reported in the literature 
[5, 6]. However, the sole systematic review on this topic by 
Liu et al. [7] found that obesity was strongly associated with 
an increased risk of mortality following trauma.

Obesity increases the risk of developing diabetes (DM) 
and hypertension (HTN) which are the leading causes of 
end-stage renal disease (ESRD) [8, 9]. Obesity is also a risk 
factor for the development of acute kidney injury (AKI), 
which, if severe enough, requires dialysis [10]. Multiple 
modalities of dialysis exist including intermittent hemodi-
alysis, peritoneal dialysis, and continuous renal replacement 
therapy (CRRT) [11].

The rate of AKI after trauma ranges between 6 and 37% 
and the rate of dialysis after trauma is as high as 8% depend-
ing on the severity of injuries [12–18]. Hypovolemia/hem-
orrhagic shock, severe sepsis, and comorbidities such as 
HTN, DM, and pre-existing renal impairment are the most 
common risk factors implicated in the development of AKI 
requiring dialysis [19–21]. As much as one-third of the cases 
of renal failure in the trauma population may be the result 
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of inadequate resuscitation leading to poor renal perfusion 
[22, 23].

Shashaty et al. [24] found that a BMI ≥ 30 kg/m2 is asso-
ciated with a nearly fivefold increased risk for AKI in a pop-
ulation of trauma patients. However, the association of BMI 
and need for dialysis in trauma patients remains unclear. 
We hypothesized that patients with a higher BMI will have 
a higher risk for need of dialysis, as well as mortality after 
trauma.

Methods

A retrospective analysis using the National Trauma Data 
Bank (NTBD) was performed. Since patient height and 
body weight were included in the NTDB beginning in 2013, 
we analyzed data from January 1, 2013 to December 31, 
2015. All patients > 18 years old were included. Patients 
were grouped based on their BMI: normal (18.5–24.99 kg/
m2), obese (30–34.99 kg/m2), severely obese (35–39.99 kg/
m2) and morbidly obese (> 40 kg/m2). Patients with his-
tory of chronic renal failure were excluded from the logistic 
regression analysis since the NTDB defines these patients as 
requiring periodic peritoneal dialysis, hemodialysis, hemo-
filtration, or hemodiafiltration. The primary outcome was the 
need for new in-hospital hemodialysis, defined by interna-
tional classification of diseases (ICD) version-9 procedure 
code 39.95. The secondary outcome was in-hospital mortal-
ity. Demographic variables collected included age, gender, 
race, and comorbidities. The injury profile included injury 
severity score (ISS), mechanism of injury, and associated 
injuries such as traumatic brain injury (TBI), kidney trauma 
(i.e. laceration, parenchymal injury and renal hilum injury), 
pelvis fracture, and upper/lower extremity fractures. The rate 
of nephrectomy and other urological procedures were col-
lected as well. These were defined by the appropriate ICD-9 
diagnosis and procedure codes.

All variables were coded as present or absent. Descrip-
tive statistics were performed for all variables. A 
Mann–Whitney U test was used to compare continuous 
variables and chi square was used to compare categori-
cal variables. Categorical data were reported as percent-
ages, and continuous data were reported as medians with 
interquartile range or means with standard deviation. 
The magnitude of the association between predictor vari-
ables and need for new dialysis was first measured using 
a univariable logistic regression model. Covariates for 
dialysis were chosen based on a review of the literature 
and included age, ISS, Trauma and Injury Severity Score 
(TRISS), Glasgow Coma Scale (GCS) score on admission, 
severe lower extremity injury with Abbreviated Injury 
Score (AIS) > 3, crush injury, burn injury, and history of 
alcohol abuse, HTN, congestive heart failure (CHF), and 

DM [15, 25–29]. Covariates for mortality were also chosen 
based on a review of the literature and included age, ISS, 
TRISS, GCS, and history of HTN, CHF, DM, and TBI 
[29–33]. Covariates with statistical significance (p < 0.20) 
were included in the hierarchical multivariable logistic 
regression models and the adjusted risks for dialysis and 
mortality were reported with odds ratios (OR) and 95% 
confidence intervals (CI). The reference group used in our 
analyses included trauma patients with a normal BMI. We 
excluded patients with direct renal trauma and those that 
underwent nephrectomy in the analysis for risk of new 
dialysis. All p values were two sided, with a statistical 
significance level of < 0.05. All analyses were performed 
with IBM SPSS Statistics for Windows (Version 24, IBM 
Corp., Armonk, NY).

Results

Demographics

There were 988,988 patients included in the study. Of 
these patients, 571,507 (57.8%) had a normal BMI, 
233,340 (23.6%) were obese (30–34.99 kg/m2), 94,708 
(9.6%) were severely obese (35–39.99  kg/m2), and 
89,433 (9.0%) were morbidly obese (> 40 kg/m2). Com-
pared to those with normal BMI (18.5–24.99  kg/m2), 
patients that were obese were older (median age, 53 
vs 52 years, p < 0.001) and more often male (63.9% vs 
58.0%, p < 0.001). Obese patients also had higher rates of 
DM (18.1% vs 8.2%, p < 0.001), HTN (38.1% vs 27.6%, 
p < 0.001), and kidney injury (1.4% vs 1.2%, p < 0.001) but 
less TBI (27.6% vs 30.5%, p < 0.001) and a similar rate of 
nephrectomy (0.1% vs 0.1%, p = 0.87) and median ISS (9 
vs 9, p = 0.35). Severely obese patients were of similar age 
(53 vs 52 years, p = 0.11) with less males (57.6% vs 58.0%, 
p < 0.001) when compared to patients with a normal BMI. 
Additionally, severely obese patients had higher rates of 
DM (23.5% vs 8.2%, p < 0.001), HTN (42.5% vs 27.6%, 
p < 0.001), and kidney injury (1.4% vs 1.2%, p < 0.001), 
lower rate of TBI (25.4% vs 30.5%, p < 0.001) and median 
ISS (8 vs 9, p < 0.001), and a similar rate of nephrectomy 
(0.1% vs 0.1%, p = 0.29). Morbidly obese patients were 
of similar age (52 vs 52, p = 0.14) and less often male 
(51.8% vs 58.0%, p < 0.001) compared to patients with 
a normal BMI. Rates of DM (24.7% vs 8.2%, p < 0.001), 
HTN (42.3% vs 27.6%, p < 0.001), and kidney injury (1.4% 
vs 1.2%, p < 0.001) were all higher in morbidly obese 
patients. However, the morbidly obese group had less TBI 
(24.1% vs 30.5%, p < 0.001), lower median ISS (8 vs 9, 
p < 0.001), and a similar rate of nephrectomy (0.1% vs 
0.1%, p = 0.14) (Table 1).
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Primary outcomes

Compared to those with a normal BMI, patients in the 
obese (0.3% vs 0.2%, p < 0.001), severely obese (0.5% 
vs 0.2%, p < 0.001), and morbidly obese groups (0.6% vs 
0.2%, p < 0.001) all required dialysis at a higher rate. In 
a univariable logistic regression model, BMI ≥ 35 kg/m2 
was associated with a greater need for dialysis (OR 3.03, 
CI 2.72–3.38, p < 0.001). The strongest variable associated 
with a need for dialysis was severe sepsis (OR 44.78, CI 
40.85–49.07, p < 0.001) followed by ARDS (OR 26.85, 
CI 24.44–29.51, p < 0.001) (Table 2). After adjusting for 
covariates in a multivariable logistic regression model, 
obese (OR 1.36, CI 1.22–1.52, p < 0.001), severely obese 
(OR 1.89, CI 1.66–2.15, p < 0.001), and morbidly obese 
(OR 2.04, CI 1.82–2.29, p < 0.001) patients had a stepwise 
increased risk for dialysis (Table 3).

Other clinical outcomes in trauma patients stratified 
by BMI

After adjusting for covariates in a multivariable logis-
tic regression model for mortality, obese (OR 0.92, CI 
0.88–0.95, p < 0.001), severely obese (OR 1.02, CI 
0.97–1.08, p = 0.49) and morbidly obese (OR 1.06, CI 
1.01–1.08, p = 0.011) patients had decreased, similar, 
and increased risks of mortality after trauma, respec-
tively, compared to those with a normal BMI (Table 4). 
Obese (median days, 4.0 vs 3.0, p < 0.001), severely 
obese (median days, 4.0 vs 3.0, p < 0.001), and morbidly 
obese patients (median days, 4.0 vs 3.0, p < 0.001) all had 
a longer hospital LOS when compared to patients with 
a normal BMI. However, none of the groups had a sig-
nificantly longer ICU LOS (p > 0.05). A higher rate of 
obese (0.7% vs 0.5%, p < 0.001), severely obese (1.1% 

Table 1  Demographics of adult trauma patients stratified by body mass index

Normal: BMI 18.5–24.99 kg/m2, obese: BMI 30–34.99 kg/m2, severely obese: BMI 35–39.99 kg/m2, morbidly obese: BMI ≥ 40 kg/m2

BMI body mass index, IQR interquartile range, CHF congestive heart failure, ISS injury severity score, TBI traumatic brain injury
a Reference group

Characteristics Normala (n = 571,507) Obese (n = 233,340) p values Severely obese 
(n = 94,708)

p values Morbidly obese 
(n = 89,433)

p values

Age (years), median 
(IQR)

52.0 (45) 53.0 (32) < 0.001 53.0 (29) 0.11 52.0 (30) 0.14

Sex (male), n (%) 331,257 (58.0%) 148,943 (63.9%) < 0.001 54,565 (57.6%) < 0.05 46,272 (51.8%) < 0.001
Race, n (%)
 White 418,887 (73.3%) 171,956 (73.7%) < 0.001 69,682 (73.6%) 0.07 64,908 (72.6%) < 0.001
 Asian 13,683 (2.4%) 1953 (0.837%) < 0.001 561 (0.592%) < 0.001 559 (0.625%) < 0.001
 Black 79,927 (14.0%) 30,874 (13.2%) < 0.001 13,929 (14.7%) < 0.001 13,798 (15.4%) < 0.001

Comorbidities, n (%)
 Diabetes 47,059 (8.2%) 42,232 (18.1%) < 0.001 22,275 (23.5%) < 0.001 22,076 (24.7%) < 0.001
 Hypertension 157,736 (27.6%) 88,983 (38.1%) < 0.001 40,293 (42.5%) < 0.001 37,860 (42.3%) < 0.001
 CHF 18,103 (3.2%) 8665 (3.7%) < 0.001 4384 (4.6%) < 0.001 5153 (5.8%) < 0.001
 Alcohol abuse 55,191 (9.7%) 15,676 (6.7%) < 0.001 5026 (5.3%) < 0.001 4838 (5.4%) < 0.001
 ISS, median (IQR) 9.0 (8) 9.0 (8) 0.35 8.0 (7) < 0.001 8.0 (7) < 0.001
 Blunt mechanism, 

n (%)
478,642 (83.7%) 195,520 (83.8%) < 0.001 79,792 (84.2%) < 0.001 76,046 (85.0%) < 0.001

Injuries, n (%)
 TBI 174,568 (30.5%) 64,460 (27.6%) < 0.001 24,036 (25.4%) < 0.001 21,568 (24.1%) < 0.001
 Kidney injury 6831 (1.2%) 3280 (1.4%) < 0.001 1355 (1.4%) < 0.001 1283 (1.4%) < 0.001
 Pelvic fracture 42,691 (7.5%) 14,758 (6.3%) < 0.001 5965 (6.3%) < 0.001 5867 (6.6%) < 0.001
 Upper extremity 

fracture
97,839 (17.1%) 46,030 (19.7%) < 0.001 18,958 (20.0%) < 0.001 17,336 (19.4%) < 0.001

 Lower extremity 
fracture

141,727 (24.8%) 60,765 (26.0%) < 0.001 27,086 (28.6%) < 0.001 27,845 (31.1%) < 0.001

Procedure, n (%)
 Nephrectomy 398 (0.1%) 182 (0.1%) 0.87 63 (0.1%) 0.29 75 (0.1%) 0.14
 Other urological 

operations
39,949 (7.0%) 17,370 (7.4%) < 0.001 7041 (7.4%) 0.003 10,981 (12.3%) < 0.001
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vs 0.5%, p < 0.001), and morbidly obese (1.1% vs 0.5%, 
p < 0.001) patients developed AKI, compared to those with 
normal BMI. The rate of mortality was lower in obese 
(2.8% vs 3.0%, p < 0.001) and severely obese (2.9% vs 
3.0%, p = 0.02) patients compared to those with a normal 
BMI. Morbidly obese patients had similar rates of mor-
tality (3.1% vs 3.0%, p = 0.08) compared to normal BMI 
patients (Table 5).

Discussion

This retrospective analysis using 3 years of data from the 
NTDB was the first to demonstrate a stepwise increased 
risk in the need for dialysis after trauma with increasing 
BMI while controlling for many well-known risk factors 
for acute renal failure. Also, obese, severely obese, and 
morbidly obese patients had a decreased, similar, and 
increased risk of mortality, respectively, compared to those 

Table 2  Univariate logistic 
regression analysis for need for 
dialysis in trauma victims 18 
years of age and older

BMI body mass index (units kg/m2), CHF congestive heart failure, ISS injury severity score, AIS abbrevi-
ated injury score, ARDS adult respiratory distress syndrome
a Severe (grade > 3)

Predictors Odds ratio Confidence interval p value

BMI > 35 3.03 2.72–3.38 < 0.001
Age > 65 years 1.72 1.62–1.84 < 0.001
Ventilatory days > 2 22.61 21.27–24.04 < 0.001
Required exploratory laparotomy 10.13 9.33–11.00 < 0.001
Comorbidities
 Alcohol abuse 1.42 1.28–1.57 < 0.001
 Hypertension 2.12 2.00–2.25 < 0.001
 CHF 4.06 3.70–4.44 < 0.001
 Diabetes 3.84 3.60–4.10 < 0.001

Injuries
 ISS > 25 6.81 6.35–7.31 < 0.001
 Kidney injury 6.19 5.50–6.96 < 0.001
 AIS-lower  extremitya 14.03 8.98–21.94 < 0.001
 Crush injury 1.81 1.21–2.70 < 0.05
 Burn injury 2.58 2.27–2.92 < 0.001

Complications
 Compartment syndrome 14.45 11.89–17.56 < 0.001
 ARDS 26.85 24.44–29.51 < 0.001
 Severe sepsis 44.78 40.85–49.07 < 0.001

Table 3  Adjusted analysis for need for dialysis in trauma victims 18 
years of age and older stratified by body mass index (BMI)

Controlled for age, alcohol use, history of hypertension, congestive 
heart failure, diabetes, severe abbreviated injury score-lower extrem-
ity grade (> 3), crush injury, burn injury, injury severity score, heart 
rate, systolic blood pressure, respiratory rate and Glasgow Coma 
Scale score on admission
Patients with direct renal trauma (i.e. laceration, parenchymal injury, 
renal hilum injury) and those that underwent nephrectomy excluded
Obese: BMI 30–34.99 kg/m2, severely obese: BMI 35–39.99 kg/m2, 
morbidly obese: BMI ≥ 40 kg/m2

a Reference group includes patients with normal BMI (18.5–24.99 kg/
m2)

BMIa Odds ratio Confidence interval p value

Obese 1.36 1.22–1.52 < 0.001
Severely obese 1.89 1.66–2.15 < 0.001
Morbidly obese 2.04 1.82–2.29 < 0.001

Table 4  Adjusted analysis for mortality in trauma victims 18 years of 
age and older stratified by body mass index (BMI)

Controlled for age, history of hypertension, congestive heart failure, 
diabetes, injury severity score, traumatic brain injury, heart rate, sys-
tolic blood pressure, respiratory rate and Glasgow Coma Scale score 
on admission
Obese: BMI 30–34.99 kg/m2, severely obese: BMI 35–39.99 kg/m2, 
morbidly obese: BMI ≥ 40 kg/m2

a Reference group includes patients with normal BMI (18.5–24.99 kg/
m2)

BMIa Odds ratio Confidence interval p value

Obese 0.92 0.88–0.95 < 0.001
Severely obese 1.02 0.97–1.08 0.50
Morbidly obese 1.06 1.01–1.12 0.011
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with a normal BMI while controlling for many well-known 
risk factors for death in trauma patients.

The association of obesity and AKI has previously been 
established; however, the association of obesity and need for 
dialysis in trauma patients has remained unclear. Multiple 
studies have reported that shock commonly associated with 
major trauma leads to inadequate renal perfusion and subse-
quent AKI [22, 23]. Glance et al. demonstrated that severely 
obese trauma patients have a 2.5- to 4-fold higher risk of 
developing severe AKI compared to non-obese patients [34]. 
Our study expands on these findings by demonstrating an 
approximately 20–30% stepwise increase in need for dialysis 
with each subsequently more obese category. One possible 
explanation for this is that obese patients are proportionally 
under resuscitated. Nelson et al. found that obese trauma 
patients received significantly lower volumes of both crys-
talloid and colloid intravenous fluids after correcting for 
BMI when compared to their normal-weight counterparts 
[35]. Similarly, Adams et al. found that obese septic patients 
received significantly lower vasopressor and fluid doses by 
weight when compared to their non-obese counterparts 
[36]. Another possible explanation may be that the chronic 
inflammatory state seen in obese patients may increase the 
risk of AKI. Obese patients have higher baseline levels of 
pro-inflammatory mediators such as interleukin-6 which 
has been shown to increase the risk of developing AKI [20, 
37–39]. Additionally, obese patients are at a significantly 
higher risk of developing intra-abdominal hypertension 
(IAH) which also has been postulated as a potential expla-
nation for the increased risk of AKI in this group [40–43]. 
IAH can lead to renal venous congestion and an effective 

hypovolemic state due to decreased venous return thereby 
increasing the risk of developing AKI [40]. A final possible 
explanation is that obese patients are more likely to have 
undiagnosed pre-existing comorbidities that predispose them 
to AKI. Lai et al. suggested that pre-existing comorbidities 
including chronic kidney disease (CKD) may be the primary 
risk factor for AKI following trauma [19, 44]. According 
to a study done in 2017 by the Center for Disease Control 
and Prevention, 96% of adults in the United States with kid-
ney damage or mildly reduced kidney function are unaware 
of having CKD. Furthermore, 48% of those with severely 
reduced kidney function who are not on dialysis are also 
unaware of having CKD [45]. Obesity is a well-documented 
risk factor for kidney disease thus obese patients are more 
likely to have undiagnosed kidney damage thereby increas-
ing their risk of requiring dialysis [46]. Future studies that 
include pre-trauma data and on-admission renal function 
laboratory evaluations are needed to evaluate this and other 
factors that may lead to the increased risk for dialysis in 
obese trauma patients.

The relationship between obesity and mortality in 
trauma patients is unclear. Obese trauma patients have 
previously been reported to have 1.5- to 6-fold increased 
mortality compared to non-obese patients [4, 47–49]. 
A previous report showed that severely obese trauma 
patients were at least 30% more likely to die and approx-
imately twice as likely to have major complications 
when compared with non-obese patients [34]. A recent 
meta-analysis by Liu et  al. compared trauma patients 
with BMI > 30 kg/m2 to patients with BMI < 30 kg/m2 
and concluded that obesity was associated with 45% 

Table 5  Clinical outcomes of adult trauma patients stratified by body mass index

Normal: BMI 18.5–24.99 kg/m2, obese: BMI 30–34.99 kg/m2, severely obese: BMI 35–39.99 kg/m2, morbidly obese: BMI ≥ 40 kg/m2

LOS length of stay, IQR interquartile range, ICU intensive care unit, AKI acute kidney injury, ARDS acute respiratory distress syndrome
a Reference group

Outcome Normala (n = 571,507) Obese (n = 233,340) p values Severely obese 
n = 94,708

p values Morbidly obese 
(n = 89,433)

p values

LOS (days), median 
(IQR)

3.0 (4) 4.0 (4) < 0.001 4.0 (5) < 0.001 4.0 (5) < 0.001

ICU (days), median 
(IQR)

3.0 (3) 3.0 (4) 0.38 3.0 (5) 0.28 3.0 (4) 0.56

Ventilator days, median 
(IQR)

3.0 (6) 3.0 (7) 0.41 3.0 (8) 0.37 3.0 (8) 0.42

Required major surgery, 
n (%)

249,748 (43.7%) 109,844 (47.1%) < 0.001 46,018 (48.6%) < 0.001 44,619 (49.9%) < 0.001

Needed dialysis, n (%) 1135 (0.2%) 786 (0.3%) < 0.001 454 (0.5%) < 0.001 548 (0.6%) < 0.001
Complications, n (%)
 AKI 2681 (0.5%) 1842 (0.7%) < 0.001 1049 (1.1%) < 0.001 1101 (1.1%) < 0.001
 ARDS 2939 (0.5%) 1686 (0.7%) < 0.001 738 (0.8%) < 0.001 776 (0.8%) < 0.001
 Severe sepsis 2153 (0.4%) 1166 (0.5%) < 0.001 547 (0.6%) < 0.001 541 (0.6%) < 0.001
 Mortality, n (%) 17,265 (3.0%) 6556 (2.8%) < 0.001 2728 (2.9%) 0.02 2797 (3.1%) 0.08
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increased odds of mortality when compared to patients 
who were not obese despite equivalent injury severity 
[7]. Our results augment these findings as we found 
that obese, severely obese, and morbidly obese patients 
have a decreased, similar, and increased risk of mortal-
ity after trauma, respectively, after controlling for well-
documented risk factors for death. This protective effect 
of obesity on mortality, which dissipates with increasing 
BMI, has been demonstrated in burn patients and other 
surgical fields such as vascular, colorectal, and cardiac 
surgery [50–54]. Some have suggested that patients with 
increased BMI are protected against severe injuries as the 
extra adipose tissue acts as a cushion and reduces damage 
to more vital structures [49, 55, 56]. As these studies did 
not differentiate among varying degrees of obesity, it is 
possible that this cushion effect is applicable to mildly 
obese patients and dissipates thereafter with the delete-
rious effects of severe or morbid obesity. Furthermore, 
the J-shaped relationship we reported between BMI and 
mortality may be attributed to the increased frequency 
of comorbidities and more complicated post-injury care 
inherent to patients with severe and morbid obesity [55, 
57, 58].

As a large retrospective database study, our study has 
many inherent limitations including reporting bias, cod-
ing errors, and missing data. In addition, the database 
lacks pertinent variables including the reason for dialysis 
initiation, timing of dialysis, number of dialysis treat-
ments, and long-term need for dialysis. For instance, 
it is possible a patient received one dialysis treatment 
and was categorized as requiring dialysis. Furthermore, 
there is a lack of standardized criteria for dialysis initia-
tion and, therefore, it is possible patients may have been 
placed on dialysis at one institution when they would not 
have required it at another. In addition, as there is no 
specific ICD-9 diagnosis code for CRRT, some patients 
who received CRRT may have been missed; although, 
with no alternative option, it is likely that these patients 
were included under ICD-9 39.95 (hemodialysis). Also, 
as mentioned previously there is a lack of data regarding 
pre-admission renal function as well as even on-arrival 
renal function such as a glomerular filtration rate and/
or baseline creatinine. Additionally, it is not possible to 
differentiate between inadequate resuscitation and refrac-
tory hypotension in trauma patients. Finally, as with all 
database studies, we cannot make definitive cause-and-
effect statements. Despite these limitations, our study is 
strengthened by the large number of patients and multiple 
trauma centers that were included which provides gener-
alizability to our findings. Furthermore, we are the first 
to demonstrate the association of obesity and need for 
dialysis in trauma patients.

Conclusion

After controlling for many well-known risk factors for death 
and ARF in trauma patients, obese patients had a decreased 
mortality compared to those with a normal BMI, despite 
a greater need for dialysis. Severely obese patients had a 
similar mortality compared to those with a normal BMI and 
an even greater need for dialysis. Finally, morbidly obese 
patients had an increased mortality compared to those with 
a normal BMI and had the greatest increased risk for dialy-
sis. Future research is needed to confirm these findings and 
determine if any interventions such as weight-based resus-
citation may help mitigate the increased risk for dialysis 
in obese trauma patients. There is also a need for a large 
prospective study to investigate the impact of obesity on 
mortality and complications such as need for dialysis, in 
trauma patients.
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