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ABSTRACT:
OBJECTIVE: To identify which is a better predictor for post-operative morbidity of major gastrointestinal surgery for malignancy 
METHODOLOGY: A prospective descriptive single-center study conducted in patients who underwent major gastrointestinal surgery for malignancy from September 2014 to September 2015. The body mass index (BMI) was derived from height and weight of the patient taken on admission, waist to hip circumference ratio (WHR) was derived from hip and waist circumferences measured pre-operatively, and waist to height ratio (WHtR) was derived from waist circumference and height measured pre-operatively.  
RESULTS: A total of 27 patients were included in the study comprising mostly of male (59.3%). Majority of the patients underwent elective surgery for colorectal malignancy (59.3%). For every increase unit of  BMI, WHR and WHtR, there is an increased risk for surgical site infection and hospital acquired infection but did not reach significance for the outcomes, and with no noted predictive value for length of hospital stay, anastomotic leak, re-operation nor readmission.
CONCLUSION: The BMI, WHR and WHtR has low predictive value for post-operative morbidy in patients who underwent elective major gastrointestinal surgeries for malignancy




INTRODUCTION:
	Post-operative morbidity has been one of the major healthcare concerns which has a great impact on the patient’s quality of life and cost of care. Different pre-operative assessment tools have been presented in the literature which is being used as predictive factors for risk stratification in major surgeries in predicting post-operative morbidity. Based on literature, it has been taught that obesity imposes increased post-operative morbidity and death. A study done by Smith et al (2004) showed obesity as one of the independent factors correlated with increase rate of surgical site infection in patients who underwent colorectal surgery. Myles et al (2002) and Postlethwait (1972) also showed increased rate in surgical site infections in obese patients after a cesarean section and surgery for duodenal ulcer disease, accordingly. According to Anaya et al (2006), obesity is a surrogate for other known risk factors such as diabetes mellitus and other cardiovascular risks. It has been shown that obesity increases surgical site infection since these patients have tissue hypoperfusion with greater risk of tissue ischemia/necrosis with suboptimal neutrophil oxidative killing thus predisposing the tissues to surgical site infection. A study done by Mullen et al (2008), noted increase in wound complications after major elective abdominal surgery in obese patients with BMI >30kg/m2 while underweight patients were noted to have fivefold increased risk of post-operative mortality. Body mass index (BMI) has been used to define obesity in multiple studies for post-operative complications after major colorectal surgeries. Several studies in the literature said that central type of fat distribution provides a higher health risks as compared to those with increase total body fat. Kartheuser et al (2014) showed that BMI may not be an inappropriate measure of obesity in patients who underwent elective major colorectal surgeries. This study showed abdominal obesity, which was measured as waist circumference (WC) and Waist to Hip Circumference ration (WHR) is a better predictor of adverse outcomes post-abdominal surgery. It was noted that body mass index approximates total body fat percentage or general adiposity, and recent literatures postulate that measurement of obesity should reflect body fat distribution especially abdominal adiposity. Body mass index (BMI) has been used for several years but this measurement cannot differentiate between an overweight or obese individual from a highly muscular individual. Central or abdominal obesity is measured by waist circumference as well as waist to hip circumference ratio. A study done by Ashwell (2005), suggested that waist to height ratio (WHtR) compared to body mass index (BMI) as a simple and rapid screening tool to identify abdominal obesity and with increased health risks. In China, Wu et al (2009), determined that waist to height ratio (WHtR) was a better predictor for abdominal fat in comparison to the other indices such as waist circumference, waist to hip circumference ratio and body mass index. Ho et al (2003), Hsieh (2003) and Tseng (2005) Wustudies showed that patients with higher WHtR have increased risk for metabolic diseases as compared to other anthropometric indices.    
[bookmark: _GoBack]	Obesity has been noted to rapidly increasing worldwide, and in the Philippines, prevalence was noted to have double from 16.6% in 1993 to 31.1% in 2013 based on the FNRI-DOST National Nutritional Survey 2015. It was also noted that there was higher prevalence of high waist circumferences as well as higher waist to hip ratio among females than males.
	Studies previously done compared BMI versus WHR, and WHR versus WHtR but no studies have been done to compare BMI versus WHR versus WHtR in determining post-operative morbidity. There have been no previous studies done in our locality, even with increasing prevalence of obese surgical patients in the Philippines. Also, it is noted that there is a higher prevalence of poorer nutritional status is seen in patients with malignancy and it is more prevalent in those patients with gastrointestinal malignancies. The aim of the study was to prospectively compare anthropometric measurements such as body mass index, (BMI), waist to hip circumference ratio (WHR) and waist circumference to height ratio (WHtR) which is a better predictive risk factor for post-operative morbidity in Filipino patients who underwent major gastrointestinal surgery for malignancy.














METHODOLOGY:
	A prospective descriptive single center study was conducted between September 2014 to September 2015 involving patients who underwent elective major gastrointestinal surgery either open or laparoscopic approach for hepatobiliary, gastric and colorectal malignancies which involved major resection and anastomosis, and are considered as No/Low Risk and Moderate Risk from the Philippine College of Surgeon Surgical Nutrition Risk Assessment Form (SNRAF). Excluded patients include the following: Filipino patients less than 18 years of age, patients who are considered as severe risk from the Philippine College of Surgeon Surgical Nutrition Risk Assessment Form (SNRAF), emergency abdominal surgeries for obstruction or peritonitis, conditions with increased abdominal girth such as pregnancy, presence of massive ascites, presence of large palpable abdominal mass (>20cm) and hernia. 
	Patient demographics were taken during data gathering during history taking process.	On admission, patient’s height and weight will be measured at the emergency room using standard weighing scale in kilograms and height is measured using a standard scale in centimeters. 
Waist and Hip circumferences were taken pre-operatively and measured using a standard tape measure taken in centimeters. Waist and hip circumferences were measured with the patient standing with an unclothed abdomen. Waist circumference is defined as the abdominal circumference in between the lower costal margin and highest point of the iliac crest while hip circumference is defined as the greatest circumference over the buttocks. Circumferences were taken by two (2) observers and measured three times in which the average is taken as final measurement.  
Body mass index (BMI) is calculated by dividing weight (W) in kgs by height (H) in meters squared. The World health organization classification was used to classified patient’s BMI to as follow: BMI of less than 18.5 is considered underweight, BMI of 18.5 to 24.9 as normal, BMI of 25 to 30 as overweight, BMI of 30 to 34.9 as Obese I, BMI of 35 to 39.9 as Obese II and BMI of 40 or more as Obese III. 
Waist circumference (WC) to Hip Circumference (HC) ratio is calculated by dividing the WC (cms) with HC (cms). Waist circumference to Height ratio (WHtR) is calculated by dividing WC (cms) with H (cms). Abdominal obesity is defined as WHR of 1.0 in men and 0.85 in women, and WHtR of >0.5
Patients are the followed up post-operatively until 30 days after discharge, and the following morbidities or outcomes were observed: presence of anastomotic leak, surgical site infection, wound dehiscence, Hospital Acquired infections (pneumonia and catheter related infections), length of hospital stay, re-operation within 30 days and readmission within 30 days.
	Statistical analysis used in the study is odd ratio, logistic regression with continuous quantitative independent variables to show correlation of the variable with expected outcome measures.





RESULT
There were a total of 27 patients enrolled in the study.  The mean age was 60.1 years ranging from 32 to 86 years of age.  Male patients comprise more (59.3%) than female patients ((40.7%).  Surgical procedure were mostly colon (59.3%) while others are small bowel (18.5%), gastric (14.8%) and hepatobiliary (7.4%).  On the average, the length of hospital stay is 9.9 days.  The mortality rate among these patients is 7.4%.  Specifically, the morbidity data are SSI (25.9%), infection (37.0%), anastomotic leak (7.4%), re-operation (11.1%), and re-admission (7.4%).  The anthropometric measurement would indicate that the mean height is 160.3cms, mean weight is 61.1 kg and mean hip circumference is 94.2 cms. The mean BMI of the patients is 23.3 kg/m2.  The mean WHR is 1.0 and mean WHt is 0.6 (Table 1).
For every unit increase in the BMI there is 1.052 times increase in the risk of having SSI however it is not a significant predictor having p-value greater than 0.05. The variables WHR and WHT does not contribute to the prediction of having SSI having p-values greater than 0.05 (Table 2).
For every unit increase in BMI there is an increase in the risk of having infection but not statistically significant predictor of Infection having p-value greater than 0.05. In every unit increase of WHR there is a decrease risk of having infection but not statistically significant having p-value greater than 0.05. Lastly, in every unit increase of WHT there is a decrease in the risk of having infection but not statistically significant (Table 3).
The three variables do not create a good prediction on the presence of Anastomotic Leak. All independent variables have p-values greater the 0.05 (Table 4). 

Based on the significance level, the three variables are not good predictors of the event of re-operation. All variables have p-values greater than 0.05 (Table 5).
Based on the significance level, the three variables are not significant predictors of the event of re-operation. All of the variables have p-values greater than 0.05 (Table 6).



















DISCUSSION OF RESULT
This prospective, single-center study of patient who underwent major gastrointestinal surgery for malignancy showed that body mass index (BMI), Waist to hip circumference ratio (WHR) and Waist to height ratio (WHtR) have low predictive value in determining post-operative morbidity which included surgical site infection, hospital acquired infections, anastomotic leaks, re-operation, re-admission and length of hospital stay. 
Previous studies showed that obesity increases the risk of post-operative complications especially on surgical site infection but most of these studies used body mass index (BMI) alone as the measurable predictive risk factor, in which was observed in this study. New studies now show that pattern of fat distribution is more important than total body fat in predicting risk factors for cardiovascular events, diabetes and post-operative morbidity. Waist to hip circumference ratio has been observe to have a better predictive value than BMI in predicting wound complications  in patients who underwent colorectal surgeries, which is an observation supported by this study but was not clinically significant. Waist to height ratio has been seen as a better measurement of central or abdominal obesity than Waist to hip circumference ratio and has a higher predictive value for cardiovascular disease and diabetes mellitus. To the knowledge of the researchers, there has been no study comparing the three variables namely, body mass index (BMI), waist to hip circumference ratio (WHR) and waist to height ratio (WHtR) in predicting post-operative morbidities in patients who underwent elective major gastrointestinal surgeries for malignancies.  
	Although BMI has been found to be an independent predictor influencing post-operative complication such as wound infection but the data in this study is very limited thus it did not show that BMI-identified obesity’s clinical significance. Also, the data this study showed that majority of the patients accrued in the study fall within only in the normal to mildly obese category based on BMI as well as ratios of hip to waist, and waist to height are within the normal ratio. 
	Our findings also indicated that WHR and WHtR are not a good predictor of post-operative morbidity but showed a little increase in surgical site infection and hospital acquired infection, though the difference was not significant.  
	In this respect, the greatest limitation of this study is the number of sample size included in the data gathering from 2014-2015. 















CONCLUSION
	This study demonstrated that body mass index (BMI), Waist to hip circumference ratio (WHR) and Waist to height ratio (WHtR) are poor predictors for post-operative morbidity in elective major gastrointestinal surgery for malignancy.	

RECOMMENDATION
For future researchers, this study will need to be confirmed and validated with further studies using a large series of data.
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APPENDICES
Table 1.  Profile of the Patients (n=27)
	Profile
	Value

	Age (Mean ± SD)
	60.1 ± 13.1

	Sex (n,%)
	

	   Male
	16 (59.3)

	   Female
	11 (40.7)

	Surgery (n,%)
	

	   Colon
	16 (59.3)

	   Small bowel
	5 (18.5)

	   Gastric
	4 (14.8)

	   Hepatobiliary
	2 (7.4)

	Hospital stay
	9.9 ± 4.5

	Mortality (n,%)
	2 (7.4)

	SSI (n,%)
	7 (25.9)

	Infection (n,%)
	10 (37.0)

	Anastomotic leak (n,%)
	2 (7.4)

	Re-operation (n,%)
	3 (11.1)

	Re-admission (n,%)
	2 (7.4)

	Height (Mean ± SD)
	160.3 ± 9.8

	Weight (Mean ± SD)
	61.1 ± 13.0

	Waist (Mean ± SD)
	96.9 ± 16.4

	Hip (Mean ± SD)
	94.2 ± 13.8

	BMI (Mean ± SD)
	23.3 ± 3.8

	WHR (Mean ± SD)
	1.0±0.1 

	W/Ht (Mean ± SD)
	0.6 ± 0.1



Table 2. Predictors of SSI
	Independent Variables
	Odds Ratio
	P-value

	BMI
	1.052
	.756

	WHR
	0.000
	.077

	WHT
	0.000
	0.251



Table 3. Predictors of Infection
	Independent Variables
	Odds Ratio
	P-value

	BMI
	0.931
	0.540

	WHR
	0.089
	0.719

	WHT
	0.211
	0.765



Table 4.  Anastomotic Leak
	Independent Variables
	Odds Ratio
	P-value

	BMI
	0.001
	0.999

	WHR
	0.000
	1.000

	WHT
	11458.009
	1.000



Table 5. Re-Operation
	Independent Variables
	Odds Ratio
	P-value

	BMI
	0.000
	0.988

	WHR
	0.000
	0.991

	WHT
	-
	0.993



Table 6. Re-Admission
	Independent Variables
	Odds Ratio
	P-value

	BMI
	0.943
	0.801

	WHR
	0.000
	0.213

	WHT
	0.134
	0.867






