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ABSTRACT

INTRODUCTION

The study aims to measure the prevalence of normal-weight
central obesity, to measure its association with cardiovascular
risks and diseases and to compare it across the different
subtypes of obesity among Filipinos.

METHODS

The participants were Filipinos age 20 years old above who had
participated and completed the desired data in the National
Nutrition Survey Il. The participants were categorized into the
following groups: normal weight (BMI 18.5-24.9 kg/m?) and no
central obesity; normal weight with central obesity (WC > 80cm or
WHR > 0.85 for females, WC > 90cm or WHR > 0.90 for males);
overweight (BMI >25-29.9kg/m?); overweight with central obesity;
obese (BMI >30kg/m?) and obese with central obesity (OBCO).
A Binary logistic regression was utilized to determine the odds
ratio (OR) and 95% confidence intervals (ClI) for hypertension,
diabetes, and dyslipidemia.

RESULTS

A total of 5,920 participants (2,883 men and 3,037 women) were
analyzed. The prevalence of normal weight central obesity was
39.3%. In comparison to normal weight, the ORs for hypertension
(OR=1.84, p=0.001), diabetes (OR=2.1, p=.001), dyslipidemia
(OR=1.3, p=.002), in Obese with central obesity for hypertension
(OR=2.2, p=.001), diabetes (OR=2.7, p=.001), dyslipidemia
(OR=1.29, p=.10) and in Overweight with central obesity
hypertension (OR=1.65, p=.001), diabetes (OR=1.58, p=.001),
dyslipidemia (OR 1.28, p=.004) were significantly higher in
Normal weight central obesity.

CONCLUSION

Normal weight central obesity is a common finding among
Filipinos and is associated with greater cardiovascular risks of
hypertension, diabetes, or dyslipidemia in comparison with obese
and overweight.
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INTRODUCTION

Obesity is a modifiable risk factor that is defined as excess
body fat associated with increased morbidity and mortality.’

Itis a public health problem that needs attention and early
identification. There have been several efforts to measure
obesity and its application to screening large populations.

The most widely used are body mass index (BMI) and central
obesity (CO). Traditionally the correlation is positive, the higher
the BMI and CO the greater the risk of cardiovascular disease
and death.2®456.7|n a local study done by Sy. et al, using the
National Nutrition and Health survey last 2008, obesity among
Filipinos had a prevalence of 4.9% when measured by BMI while
COis 10.2% in men and 65.6% in women when measured by
the waist-hip ratio (WHR).? There has been conflicting data, that
suggests the obesity paradox, showing that some overweight or
obese patients have lower cardiovascular risk while others with
normal BMI have increased risk.®® The possible explanation is
the concept of normal weight central obesity (NWCQO), in which
certain ethnicity like Asians tend to have increased fat mass
compared to low lean mass with the same BMI and that CO is

a better predictor for cardiovascular morbidity and mortality.

" In light of this, many countries have done prevalence studies
regarding NWCO, taking into account the BMI and CO using
waist circumference (WC), waist to hip ratio (WHR), or waist to
height ratio to raise awareness regarding its higher association
with hypertension, diabetes, dyslipidemia, and coronary artery
disease.’? 13141516 New studies have also found that NWCO may
confer the highest long-term risk of major adverse clinical events
leading to mortality in patients with hypertension and coronary
artery disease.'” 18 19.20

The study aims to measure the prevalence of normal normal-
weight central obesity, its association with cardiovascular risk
and to compare it across the different subtypes of obesity among
Filipinos. The information would be useful to raise awareness and
plan potential interventions.

OBJECTIVES

1. To determine the prevalence of Filipinos with normal weight
central obesity

2. To compare the associated cardiovascular risks of Filipinos
with and without central obesity

3. To compare the associated cardiovascular risks of Filipinos
with normal weight central obesity and across the different
subtypes of obesity
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METHODOLOGY

We conducted a cross-sectional study using the data from the
National Nutrition and Health Survey in 2008 (NNHeS II). It was
obtained from The Department of Science and Technology-
Food and Nutrition Research Institute (DOST-FNRI). The NNHeS
Il employed a stratified multistage sampling that covered

the entire Philippine population of adults aged 20 years old

and above. Sampling was done at the barangay/community,
enumeration areas, and household levels from the 17 regions of
the country. The population that represented the whole country
was generated by sampling 25% of those households. The data
requested are measures of blood pressure, anthropometrics

of height, weight, WC, WHR, BMI, the medical information of
cardiovascular diseases of hypertension, diabetes, dyslipidemia,
coronary artery disease, cerebrovascular disease, and
peripheral arterial disease. The participants with complete

data as stated were used, categorized, and analyzed. This
study has been approved by the DOST-FNRI and Institutional
Ethical Review Board of The Philippine Heart Center. A detailed
description of the survey design and procedures has been
published last 2012.7

Operational definitions’

1. Body mass index — calculated as the weight in kilograms
divided by the square of the height in meters, categories
are: underweight (<18.5 kg/m?), normal (18.5-24.9 kg/m?),
overweight (25-29.9 kg/m?), obese (>/=30 kg/m?).

2. Hypertension - systolic BP (SBP) of 140 mm Hg or higher,
diastolic BP (DBP) of 90 mm Hg or higher while using the
mean of 3 measurements during a single visit, a previous
diagnosis of hypertension, or use of antihypertensive
medication

3. Diabetes Mellitus - fasting plasma glucose level of 7.0
mmol/L (126 mg/dL) or higher, or a history of diabetes, with
or without the use of oral antihyperglycemic medication or
insulin.

4. Dyslipidemia — any abnormalities from the lipid profile as
high total cholesterol >/=6.20mmol/L (240 mg/dL), high
LDL-C >/=4.14 mmol/L (160 mg/dL), high TG and >/=2.26
mmol/L (200 mg/dL), Low HDL-C </= 1.08 mmol/L (40 mg/
dL) (20), with or without the use of anti dyslipidemia
medications.

5. Coronary artery disease (CAD) — previous heart attack, or
documented ischemia or coronary artery occlusive disease
diagnosed by a medical doctor or a nurse

6. Cerebrovascular accident (CVA) — previous stroke or
transient ischemic attack diagnosed by a medical doctor or a
nurse

7. Peripheral arterial disease (PAD) — previously diagnosed
occlusive disease by a medical doctor or a nurse

8. Waist circumference - measured at the midpoint between
the lowest rib and the iliac crest by a field worker with
comprehensive training

9. Hip circumference measured at the greater trochanter or
widest diameter of the hips by a field worker with
comprehensive training

10. Central Obesity — waist-hip ratio (WHR) >/= 0.85 women,
>/=0.90 men or waist circumference (WC) >/= 80 women
and >/= 90 men

Data organization, editing, processing, and analysis

The data obtained were checked for completeness and
categorized into 8 subtypes using Microsoft Excel (version
16.30): 1. Underweight (UW), 2. Underweight with central obesity
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(UWCO), 3. Normal weight (NW), 4. NWCO, 5. Overweight (OW),
6. Overweight with central obesity (OWCQO), 7. Obese (OB) and
8. Obese with central obesity (OBCO). The rechecking of data
was done twice to ensure correctness and validity.

Statistical Analysis

All analyses were performed using the Statistical Package for the
Social Sciences (version 20, with license) and MEDCALC version
10 (with license). The univariate analysis includes independent
samples T-test for continuous variables and Chi-Square for
categorical outcomes. Binary logistic regression using forward
technique was utilized to determine the significant correlates

for each risk factor/cardiovascular outcome. Odds ratios above
1, with p-values less than 05 indicated an association with

the outcome. Adjustment for potential confounding variables
was done using the Mantel-Haenszel test. Mean differences
were determined using an independent T-test between obesity
categories. Precision estimates were pegged at 95% confidence
level.

RESULTS

The analysis included a total of 5,920 adult individuals with
desired variables as screened from the National Nutrition and
Health Survey II. Their baseline clinical characteristics are
summarized. (Table-1). The mean age was 43.5 (+ 15.2) years,
with slight female predominance (51.3% versus 48.7%). As to

Table 1. Baseline Clinical Characteristics of Adults Screened in
the NNHeS II, 2008

Characteristic N % (SD)
Mean Age (SD) 43.5 15.2
Sex
Male 2,883 48.7
Female 3,037 1.8
BMI Classification
Underweight 684 11.6
Normal 3,710 62.7
Overweight 1,247 211
Obese 279 4.7
Central Obesity
With 3,973 67.1
Without 1,947 329
Mean Weight in kg (SD) 54.7 11.4
Mean Height in cm (SD) 157.8 40.8
Mean Waist circumference (SD) 77.9 17.9
Mean Hip circumference (SD) 86.7 8.1
Mean Waist-Hip ratio (SD) 0.89 .06
Mean SBP (SD) 123 20.8
Mean DBP (SD) 79.7 12.3
Mean FBS (SD) 86.9 32.1
Mean HDL (SD) 40 6.8
Mean LDL (SD) 117.2 43.2
Triglyceride 141.1 82.4
Cardiovascular disease
Dyslipidemia 4,365 73.7
Hypertension 2,062 34.8
Diabetes 375 6.3
Coronary artery disease 72 1.2
Peripheral arterial disease 68 1.2
Cerebrovascular accident 62 1.0
Current Smoking history 1,831 81.5
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Body Mass Index classification, 11.6% were categorized as
underweight, 62.7% as normal, 21.1% as overweight and 4.7%
as obese. The occurrence of central obesity across the BMI
categories is also depicted. (See also Table-2) The average
values for height, weight, systolic and diastolic pressures, lipid
profile (HDL, LDL, and triglycerides) are recorded.

Among the cardiovascular disease risk and diseases,
dyslipidemia was present in 73.7%, followed by hypertension
(34.8%), diabetes (6.3%), coronary artery disease (1.2%),
peripheral arterial occlusive disease (1.2%) and cerebrovascular
disease (1.0%). Current smokers at the time of the study were
reported in 31.5%.

The prevalence of central obesity (regardless of BMI category)
was 67.1% (3,973 out of 5,920) while the prevalence of normal
weight central obesity in this study was 39.2% (or 2,325 out of
5,920). Those who were obese had the highest prevalence of
central obesity (98.9%) followed by those who were overweight
(93.3%). The prevalence of central weight obesity among those
with “normal BMI” is 62.7% (2,325 out of 3,710) which was
statistically higher among the underweight (30.1%) (p<.001)
(Table-2).

Table 2. Overall Prevalence of Central Obesity Across BMI
Categories, NNHeS II, 2008

BMI Category | Central Obesity | No Central Obesity | Total
N % N %
Underweight 206 30.1 478 69.9 684
Normal 2,325 62.7 1,385 37.3 3,710
Overweight 1,163 93.3 84 6.7 1,247
Obese 276 98.9 3 1.1 279
Total 3,970 67.1* 1,950 32.9 5,920

*Overall prevalence, Chi value=819, p<.001, Percentages reflect
horizontal sum
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COMPARISON OF CARDIOVASCULAR DISEASE AND
RISK FACTORS IN CENTRAL OBESITY ACROSS BMI
CATEGORIES

ACROSS ALL BMI CATEGORIES

Table-3 displays the overall comparison of risk factors and
cardiovascular conditions among those with and without central
obesity across all BMI categories. Adjusting for age and sex,
those with central obesity were at high risk for hypertension
(OR 2.1,95% CI 1.8,2.3, p<.001), thrice the risk for diabetes
(OR 2.6, 95% CI 1.9-3.4, p<.001) and almost twice the risk for
dyslipidemia (OR 1.45, 95% CI 1.2-1.6, p<.001).

NORMAL WEIGHT CATEGORY

Those with normal weight with central obesity were at higher risk
for hypertension (OR=1.84, 95% ClI, 1.58-2.1, p=.001); a higher
risk for diabetes (OR=2.1, 95% CI 1.5-3.0, p=.001); higher risk
for dyslipidemia (OR=1.3, 95% CI 1.1-1.5, p=.002) compared to
those who had normal weight without central obesity. (Table-4)

OVERWEIGHT CATEGORY

Those who were overweight with central obesity had twice the
risk for hypertension when compared to their counterparts without
central obesity (OR-1.93, 95% CI 1.2-3.1, p=.006). (Table-5).

COMPARISON OF CLINICAL CHARACTERISTICS
ACROSS DIFFERENT SUBTYPES OF OBESITY

Normal Weight Central Obesity versus Obese with Central
Obesity

After adjusting for age and sex, adults with normal weight central
obesity had a two-fold risk of hypertension (OR=2.2, 95% CI
1.7,2.8, p<.001), almost thrice the risk for diabetes (OR 2.7,

95% Cl 1.8,3.9, p<.001). There was no difference in the risk for
dyslipidemia. (Table-6).

Table 3. Univariate Analysis of Cardiovascular Risk & Diseases in Persons with and Without Central Obesity Across All

BMI Categories, NNHES II, 2008

Characteristic Central Obesity No Central Obesity OR‘/ Mean difference 95% ClI p-value*
Total Patients N=3,973 (%) N=1,947 (%)

Coronary artery disease 56 (77.8) 16 (22.2) 1.76 0.98-3.01 .055
Cerebrovascular accident 46 (74.2) 16 (25.8) 1.4 0.79-2.5 .23
Peripheral arterial disease 45 (66.2) 23 (33.8) 0.95 0.57-1.58 .95
Hypertension 1587 (77) 475 (23) 2.1 1.8-2.3 .001*
Diabetes 313(83.5) 62 (16.5) 2.6 1.9-34 .001*
Dyslipidemia 3,027 (69.3) 1,338 (30.7) 1.45 1.2-1.6 .001*

*OR- Odds ratio adjusted for age and sex, *Significant if p-value is <.05, %-reflect horizontal sum

Table 4. Univariate Analysis of Cardiovascular Risk & Diseases among Normal Weight Adults with and Without Central

Obesity, NNHeS i, 2008

Characteristic Central Obesity No Central Obesity OR*/ Mean difference 95% CI p-value*
Total Patients N=2,325 (%) N=1,385 (%)

Coronary artery disease 30 (71.4) 12 (28.6) 1.49 76-29 24
Cerebrovascular accident 30 (76.9) 9(23.1) 1.9 0.94-4.2 .07
Peripheral arterial disease 24 (64.9) 13 (35.1) 1.01 0.55-2.1 .78
Hypertension 829 (72.1) 320 (27.9) 1.84 1.58 - 2.1 .001*
Diabetes 148 (77.5) 43 (2.5) 2.1 1.5-3.0 .001*
Dyslipidemia 1,749 (64.2) 977 (35.8) 1.3 1.1-15 .002*

*OR- Odds ratio adjusted for age and sex, *Significant if p-value is <.05, %-reflect horizontal sum
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Table 5. Univariate Analysis of Cardiovascular Risk & Diseases among Overweight Adults with and Without Central
Obesity, NNHeS II, 2008

Characteristic Central Obesity No Central Obesity OR*/ Mean difference 95% ClI p-value*
Total Patients N=1,163 (%) N=84 (%)

Coronary artery disease 18 (100) 0 - - -
Cerebrovascular accident 13 (86.7) 2(13.3) 0.46 0.1-2.1 .31
Peripheral arterial disease 16 (94.1) 1(5.9) 1.2 0.1-8.8 .88
Hypertension 556 (95.4) 27 (4.6) 1.93 1.2-3.1 .006*
Diabetes 113 (95.8) 5(4.2) 1.7 0.67-4.2 .26
Dyslipidemia 926 (93.9) 60 (6.1) 1.56 0.95-2.5 .07

+*OR- Odds ratio adjusted for age and sex, *Significant if p-value is <.05,
-- Empty cells indicate HR calculation is not possible because of categories

Table 6. Regression Analysis of Cardiovascular Risk Factors in Normal Weight Central Obesity versus Obese with
Central Obesity, NNHeS Il, 2008

Conditions Normal-Weight Obese with OR*/ Mean difference 95% CI p-value*
Central Obesity Central Obesity

Total Patients N=2,324 (%) N=276 (%)

Coronary artery disease 30 (88.2) 4(11.8) 1.1 .39-3.2 .83

Cerebrovascular accident 30 (90.9) 3(9.1) .84 25-2.7 77

Peripheral arterial disease 24 (92.3) 2(7.7) .70 .16-2.9 .62

Hypertension 829 (84.4) 153 (15.6) 2.2 1.7-2.8 .001*

Diabetes 148 (77.5) 43 (22.5) 2.7 1.8-3.9 .001*

Dyslipidemia 1,748 (88.8) 220 (11.2) 1.29 0.29-1.76 .10

*OR- Odds ratio adjusted for age and sex, *Significant if p-value is <.05

Table 7. Regression Analysis of Cardiovascular Risk Factors in Normal Weight Central Obesity versus Overweight
Central Obesity, NNHeS II, 2008

Conditions Normal-Weight Obese with OR*/ Mean difference 95% ClI p-value*
Central Obesity Central Obesity

Total Patients N=2,324 (%) N=1,163 (%)
Coronary artery disease 30 (62.5) 18 (37.5) 1.20 0.66-2.1 .54
Cerebrovascular accident 30 (69.8) 13 (30.2) 0.86 0.45-1.6 .66
Peripheral arterial disease 24 (60) 16 (40) 1.34 0.70-2.5 .37
Hypertension 829 (59.9) 556 (40.1) 1.65 1.43-1.9 .001*
Diabetes 148 (56.7) 113 (43.3) 1.58 1.2-2.0 .001*
Dyslipidemia 1,749 (65.4) 926 (34.6) 1.28 1.1-15 .004*
*OR- Odds ratio adjusted for age and sex, *Significant if p-value is <.05

Normal Weight Central Obesity versus Overweight Central DISCUSSION

Obesity

When compared to those who were overweight with central
obesity, patients who were with normal weight with central
obesity had almost twice the risk of hypertension (OR=1.65, 95%
Cl 1.43-1.9, p=.001) and diabetes (OR=1.58, 95% CI 1.2-2.0,
p=.001) were dyslipidemia (OR 1.28, 95% CI 1.1-1.5, p=.004).
(Table-7).

There was no observable higher risk for coronary artery disease
(CAD), cerebrovascular disease (CVD) and peripheral arterial
disease between the two types of central obesity.

A total of 5,920 from 7,700 participants that have complete
variables were included and analyzed. This difference reflects
the slight variations in the prevalence of some of the outcomes
reported. In the previous study? that used the same NNHeS
2008 survey, the obese by BMI is 4.9% compared to 4.7%, CO
75.8% to 67.1% Hypertension 24.6% to 34.8%, Diabetes 5.2% to
6.3%, Dyslipidemia 72% to 73.1%, Smoker 31% to 31.5%, CAD
1.1% to 1.2%, CVA .9% to 1% and PAD 1.0% to 1.2% based on
our study. There were no associations seen in CAD, CVA, and
PAD probably because of the low event rates. The latest NHHeS
in our country done last 2013 showed an increasing trend of
overweight and obese combined using BMI of 31.1% from
25.8%, however, our study tallied a slightly higher prevalence of
central obesity of 67.1% from 63.2%.%
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The higher prevalence of central obesity with increasing BMI
can be partly explained by the percent of fat aside from lean
mass and bone mass® that comprise the total body weight.

Hence the observation of inverse prevalence of CO in the normal

weight and underweight group. In general, the study validated
a higher risk for hypertension, diabetes, and dyslipidemia in all
participants with CO specifically in NWCO compared to NW,

and higher risk for hypertension in OWCO compared to OW. The
result was consistent with previous studies showing the value of

CO as a clinical marker of risk.? 2526

This is the first local study among Filipinos that reported the

prevalence of NWCO which is 39.3% and is higher compared to
other cross-sectional studies done in different countries including

Chile 2.4%,' China 6.13%,'* USA 14.3%,'® Thailand 15.4%,
Japan 19.9%'® and South Africa 36.9%."” The difference in

prevalence may be due to genetic, dietary, and physical activity

variations. It is also important to note the possible contrasting

sampling size, methodology, and how the operational definitions

were used and measured.

The NWCO has a higher risk of hypertension and diabetes
when compared to OBCO and hypertension, diabetes, and

dyslipidemia when compared to OWCO. These results were also

seen in other studies and were correlated with an increased
risk of mortality in this group. Higher visceral fat and lower lean
mass maybe the reason in this group and are associated with
abnormalities in cardiometabolic such as insulin resistance,
dyslipidemia and inflammation. 18 19.23.24

This present study suggests that categorizing obesity using
the combination of BMI and CO and reporting NWCO would
help identify patients with cardiovascular risk factors. Those
with NWCO is a common finding and is associated with higher
cardiovascular risk compared to other subtypes. The screening
and identification of this group will increase awareness
regarding the risks associated such as hypertension, diabetes,
and dyslipidemia. A strategic approach of proper diet?”2¢ and

exercise® % to prevent central obesity as measured by WC and
WHR and to increase lean muscle mass to prevent NWCO, may

decrease cardiovascular risks.

LIMITATIONS & RECOMMENDATIONS

There are several limitations of this study first it is a retrospective

study that used the data done last 2008. A longitudinal study
with long-term follow up would be necessary to establish
if the cardiovascular risk seen in NWCO, will translate to

cardiovascular diseases such as CAD, CVA, PAD, and mortality.

Second, the category of a participant was based on a certain
point and may vary with time, these possible changes were not
accounted for. Third, an operational definition using the Asian
BMI cut off would have increased the prevalence of NWCO
and may be used in reporting for our national survey. Fourth,

obesity subtypes such as obese and overweight without central

obesity are uncommon which made the sample size small and
underpowered to generate any significant result. Finally, there

are other imaging modalities to accurately identify the amount of
visceral fat and lean muscle mass of a participant such as dual-

energy X-ray absorptiometry. However, this is not feasible for
mass screening and our lack of resources.

Normal Weigh Central Obesity among Filipinos

CONCLUSION

In conclusion, the present study showed that NWCO is a
common finding among Filipinos and is associated with greater
CVD risks such as hypertension, diabetes, and dyslipidemia in
comparison with obese and overweight.
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