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ABSTRACT 
 
The study aimed to determine if waist –height ratio (WHtR) can be used to 
determine the risk to cardiovascular disease (CVD).  Data on weight, height, WC, 
WHR, fasting blood glucose, blood lipids and blood pressure were taken from the 
7th National Nutrition Survey. Means and proportion of adults by level of BMI, 
WC, WHR and WHtR  were generated together with the classification into the 
cut-off levels of each CVD risk factor. Correlations were done between 
anthropometric indices and blood glucose, lipids and blood pressure. Sensitivity 
of each anthropometric indicator as predictor of CVD risk factor was determined 
using area under the curve (AUC) . Results showed that the proportion of 
females above the cut-off of BMI was higher than the males (29% vs 21.9%, 
respectively). Similarly, with WC (19% vs 3.1%),  WHR (65.5% vs 11.1%), and 
WHtR (58.1% vs 40.2%), more females were above the cut off than males. Using 
WHtR, more males were classified as normal than the females (57% vs 39.9%, 
respectively) as well as those who were underweight (2.7% vs 2%, respectively). 
Also, more females were overweight than males (43.1% vs 33.7%) as well as 
those who were obese (15% vs 6.5%). The highest proportion of adults above 
the cut off of WHtR was at age 40 years and above. The proportion of Filipinos 
with elevated WHtR increased with age. NCR recorded the highest proportion of 
high WHtR for both genders. BMI, WC, WHR and WHtR were significant risk 
factors for blood glucose, blood lipids, hypertension and metabolic syndrome 
(OR >1.0). The area under the curve (AUC) for WHtR was 0.6103 for high LDL ,  
0.6103 for low LDL,  0.6078 for low HDL and 0.6400 for metabolic syndrome 
which is considered as fair  accuracy (0.60 – 0.70).  Sensitivity of anthropometric 
indices for high WHtR against low  HDL level was 83.2% and for high BMI,  
81.7% .  The sensitivity of WHtR to detect metabolic syndrome was low at 36.5% 
as also  with WHR (31.8%). However,  higher sensitivity was noted with 
increased  BMI (63%) and WC (71.9 %). The four obesity indices: BMI, WC, 
WHR and WHtR were found to have fair to good accuracy to  predict risk to 
metabolic syndrome, but WC  rather than WHtR gave the highest predictive 
ability among these indices.  
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INTRODUCTION 
 
 
Obesity is considered as a risk factor to many diseases including heart and blood 
vessels, diabetes and cancer among a few.  Obesity can be measured in 
different ways ranging from the more expensive to the more practical tools such 
as anthropometric indices.  The most common obesity indices are body mass 
index (BMI), waist circumference (WC) and waist-hip ratio (WHR) which measure  
excess body fat or fat distribution.   A recent measure of adiposity is waist-height 
ratio (WHtR) which is calculated using a person’s waist circumference divided by 
the height. A WHtR value of less than 0.5 is considered low risk while above 0.5 
classifies a person to be at increased risk. Findings of different countries 
revealed that WHtR is better in terms of discriminating a person’s risk to different 
cardiovascular events. However, the usefulness of waist-height-ratio (WHtR) has 
not been examined from data in the Philippines. A study, therefore, was done to 
determine its usefulness in predicting risk to cardiovascular disease (CVD). 
Specifically, it aimed to determine the proportion of overweight and obese adults 
using WHtR and other obesity indices;  to correlate WHtR with CVD risk factors 
and determine the predictive ability of WHtR  to the different CVD risk factors.  
 
 
METHODS 
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RESULTS 
 

 
 

 The proportion of females above the cut-off of BMI, WC, WHR, and WHtR 
was higher than the males (BMI, 29% vs 21.9%; WC, 19% vs 3.1%; WHR, 
65.5% vs 11.1%, WHtR, 58.1% vs 40.2%). 

 About six in ten adult females were at increased risk based on the Waist-
Hip and Waist-Height Ratio 

 
 

 
 In all adult males, NCR had the highest number of individuals with WHtR > 

0.5 . About four in ten adult males have high WHtR in Regions I, III, IV-A, 
VII, CAR and CARAGA.  
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 Caraga Region showed to have the highest proportion  (65.1%) above the  
risk cut-off for females. About six in ten female adults have WHtR > 0.5 in 
Regions III, IV-A, VII, IX, X, XI, CAR and CARAGA. Four to five in ten 
females have high WHtR in all other regions of the Philippines. 

 

 
 

 More males than females had normal  level of WHtR but more females 
were overweight and obese.   

 The proportion of adult females with high WHtR increase with age. The 
highest proportion of females above the cut-off of WHtR were from age 40 
years and over. 

 

 
 

 All four obesity indices  were found as predictors of risk to cardiovascular  
disease (OR>1.00 ) but not for  hypertension.  The magnitude of risk to 
Metabolic Syndrome (MS) was highest using waist circumference as the 
indicator. 
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 Area under the curve (AUC) was highest and with fair to good accuracy of 
prediction for Metabolic Syndrome (MS) using WC, BMI and WHtR. 

 The four obesity indices were sensitive but not specific in detecting low 
HDL among Filipinos.  

 WC rather than WHtR showed higher OR, AUC value, sensitivity and 
specificity for Metabolic Syndrome. 

 
 
CONCLUSIONS AND RECOMMENDATION 
 

 About half of male and female adult Filipinos are classified under 
increased risk using the WHtR cut off of  > 0.5. The proportion of adults 
above the cut-off of WHtR is higher among females and in older age 
groups. Using BMI as indicator, one in four Filipino adults is overweight or 
obese. 

 
 BMI, WC, WHR AND WHtR  are risk factors to CVD but WC has the 

highest predictive ability to determine the risk to Metabolic Syndrome. 
 

 Using recommended cut-off levels and the data collected, WhtR is inferior 
to WC  in predicting Metabolic Syndrome among adult Filipinos. 

 
It is recommended that: 

 Further study among different age groups such as school children and 
elderly be conducted to compare WHtR with other adiposity indices in 
determining  risk to obesity-related diseases. 


