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Abstract

Introduction

 Overweight and obesity are defined as abnormal or 
excessive fat accumulation that may be deleterious to one’s 
health. This is due to an imbalance between the calories 
consumed and the calories expended. An increase in the 
intake of high-fat food and a sedentary lifestyle have been 
the main contributory factors.1-2

 The body mass index (BMI) is used to classify adults as 
being underweight, normal weight, overweight or obese. 
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This is calculated by dividing the person’s weight in kilograms 
by the square of his height. The World Health Organisation 
(WHO) classifies overweight as having a BMI of >25 kg/m2 
and obesity as those having a BMI of >30 kg/m2 which are 
linked to the development of diabetes mellitus, ischemic 
heart disease, cancer, and osteoarthritis.1 

 In 2016, the WHO reported more than 1.9 billion adults, 
18 years and older, to be overweight. Of these, obesity was 
reported in more than 650 million.1 In the past decade, there 
was also a significant rise in the trend of obesity from 10 to 40% 
in most European countries.2 Both overweight and obesity 
are linked to more deaths worldwide than underweight. 
Approximately 3.4 million adults die each year as a result of 
this.1 The burgeoning incidence of obesity is alarming since 
it translates to higher health care costs.1-2

 There have been no prior studies on obesity in our 
institution. Its prevalence among the patients in our institution 

The PHILIPPINE JOURNAL OF INTERNAL MEDICINE is a peer reviewed journal and a copyrighted publication of the Philippine College of Physicians Volume 58 Number 1 Jan - Mar., 2020     1

Introduction: Obesity has been linked to the development of 
type 2 diabetes mellitus (T2DM) and cardiovascular diseases. 
This study primarily aims to determine the prevalence of 
obesity among the Filipino patients in our institution since 
there have been no previous studies on this subset of 
patients.

Methods: A cross-sectional analytical study of 2,078 patients 
at the Primary Preventive Cardiology Out-Patient Clinic of 
the Philippine Heart Center (PHC) was done from January 1, 
2002 to December 31, 2017. The prevalence of obesity was 
determined using the World Health Organization (WHO) and 
Asian classification. Factors associated with obesity were 
determined using binary logistic regression analysis.

Results: A majority of the patients were females (1499, 
71.14%) with a higher mean age compared to the male 
patients (57.67±10.5 vs 55.66±11.8, p<0.001). Hypertension 
(68.5%), coronary artery disease (37.1%) and T2DM (20.3%) 
were the most common co-morbid illnesses in both genders. 
The mean body mass index (BMI) was 25.8±4.3 kg/m2 for the 
female patients while it was 25.2±4.1 kg/m2  for the male 
patients (p<0.001). The prevalence of obesity using the 

WHO and Asian classifications was 15% (n=312). Compared 
to the Asian criteria, there were significantly more patients 
classified as having normal weight (44.09% vs 24.95%, 
p<0.001) and overweight (37.98% vs 19.13%, p<0.001) using 
the WHO classification. Pre-obesity, an additional criterion 
of the Asian classification which was not adopted by WHO 
was seen in 37.98% of the patients. On multivariate analysis, 
female gender (OR 1.31, 95% CI [1.08-1.59)] p=0.006) and 
T2DM (OR 1.25, 95% CI [1.01-1.56], p=0.42) were significant 
factors associated with obesity while age (OR 0.98, 95% CI 
[0.98-0.99], p<0.001) was protective of obesity.

Conclusion: The prevalence of obesity in our cohort was 
consistent with the worldwide prevalence reported by the 
WHO which underscores the need for effective weight 
management programs and primary preventive strategies 
to lower the prevalence and obviate the development of 
complications related to obesity. Female gender and T2DM 
were significant factors associated with obesity, while age 
was a significant protective factor of obesity.
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is not known. This study primarily aims to determine the 
prevalence of obesity, including its associated factors, 
among the patients in our primary preventive cardiology 
out-patient clinic, in an effort to strengthen our primary and 
secondary preventive approaches to address obesity.

Methods

 A cross-sectional analytical study was done at the 
primary preventive cardiology out-patient clinic of the 
Philippine Heart Center (PHC) from January 1, 2002 to 
December 31, 2017. This study was conducted in compliance 
with the ethical principles outlined in the Declaration 
of Helsinki. Prior to the study initiation, the protocol was 
reviewed and approved by the Institutional Ethics Review 
Board of our institution.

 All new walk-in patients who were 19 years old and 
above seeking consultation at the Primary Preventive 
Cardiology Clinic for the first time was included. Patients 
who went to the clinic for follow-up were excluded.

 A retrospective review of the actual medical records of 
all new patients at the primary preventive cardiology out-
patient clinic from January 1, 2002 to December 31, 2017 
was done. There were a total of 2,088 patients seen at the 
primary preventive cardiology out-patient clinic from 2002 
to 2017. 10 patients were excluded in the final analysis due 
to the lack of anthropometric measurements during their 
initial consult. There were 2,078 patients included in the final 
analysis.

  The following data were collected: age, gender, marital 
status, educational attainment, employment status, co-
morbid illnesses, family history, social history, weight, height, 
waist circumference and waist-to-hip ratio during their first 
consult. Their body mass indices were then computed. All 
data were encoded in password-protected Numbers v5.1 
spreadsheets. A code number was to be assigned to each 
patient. To maintain anonymity, a separate spreadsheet that 
linked the study code to the patient’s name was made. Only 
the investigators had access to this file.

Definition of terms
1. Body mass index - this is derived by dividing the person’s 
weight in kilograms by the square of his height to classify 
adults as underweight, normal weight, overweight or 
obesity.1(Table I) Source: WHO/IASO/IOTF
2. Obesity - based on the definition given by the WHO, an 

adult whose BMI is >30 kg/m2 is considered as obese.1

 Using Epi Info v 7.0, the minimum required sample size 
was 169 based on 12.5% prevalence of obesity using the 
Asian criteria, with a margin of error of 5% and a confidence 
interval of 95%.7

 Descriptive statistics were used to summarize the 
demographic and clinical characteristics of the patients. 
Frequency and percentage were used for categorical 
variables. Mean and standard deviation were used for 
normally distributed continuous variables. Independent 
Sample T-test, Mann-Whitney U test and Fisher’s Exact/Chi-
square test were used to determine the difference in the 
prevalence of obesity using the WHO and Asian criteria. All 
statistical tests were two-tailed test. Shapiro-Wilk was used 
to test the normality of the continuous variables. Factors 
associated with obesity were determined using binary logistic 
regression analysis. Missing variables were neither replaced 
nor estimated. Null hypotheses were rejected at 0.05 α-level 
of significance. STATA 13.1 was used for data analysis.

Results

 Baseline characteristics of the patients in our study are 
shown in Table II. There were 2,078 patients with a female 
predominance (1,499, 71.14%). Female patients were 
significantly older compared to male patients (57.67±10.5 
vs 55.66±11.8, p<0.001). Most of the patients were married 
(1401, 67.4%). There were more unemployed female patients 
than men (1,135, 75.2% vs 263, 45.1%, p<0.001). Hypertension 
was the most common co-morbid illness (68.5%) in both 
genders followed by coronary artery disease (37.1%) and 
T2DM (20.3%). There were more male cigarette smokers 
than women who either stopped smoking (74, 12.9% vs 33, 
2.2%, p<0.001) or continued to smoke (249, 43.6% vs 85, 5.6%, 
p<0.001). There were more male alcoholic-beverage drinkers 
than women (133, 23.2% vs 45, 3%, p<0.001). (Table II)

 Male patients significantly weighed more than the 
female patients (67.6±11.9 vs 59±10/9, p<0.001). Furthermore, 
the male patients in our cohort also had larger waist 
circumferences compared to the females (88.4±10.8 vs 
84.8±10.2, p<0.001). Their hip circumferences were also 
larger than the women (96.8±8.6 vs 94.6±8.6, p<0.001). 
Consequently, a higher waist-to-hip ratio was observed in 
the male patients than in their female counterparts (0.92 
vs 0.90, p<0.001). The mean body mass index (BMI) of the 
female patients was 25.8 + 4.3 kg/m2 while it was 25.2 + 4.1 
kg/m2 for the male patients (p<0.001). (Table III)

 Using the WHO and “Asian” classification, there were no 
significant differences in the BMI in both genders as seen in 
Table III. However, there was a moderate agreement with a 
Kappa coefficient of 0.7055 between the two classifications 
when compared for underweight, normal weight, overweight 
and obesity. As shown in Figure 1, with the WHO classification, 
there were more patients classified as having normal weight 
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Table I. Body mass index

WHO (1998) Asian (2000)
Underweight <18.5 kg/m2 <18.5 kg/m2

Normal 18.5 to 24.9 kg/m2 18.5 to 22.9 kg/m2

Overweight 25 to 29.9 kg/m2 23.0 - 24.9 kg/m2

Pre-obese - 25.0 - 29.9 kg/m2

Obese > 30 kg/m2 > 30 kg/m2
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(44.09% vs 24.95%, p<0.001) and overweight (37.98% vs 
19.13%, p<0.001). Pre-obesity, an additional criterion of the 
“Asian” classification which was not adopted by WHO, was 
seen in 37.98% of the patients. The number of obese patients 
remain equal for both classifications.

 On both univariate and multivariate analysis, female 
gender was a significant factor associated with obesity, 
while age was a significant protective factor of obesity 
(Table III). After adjusting for age and T2DM, female patients 
were 31.23% more likely to have obesity. After adjusting for 

gender and T2DM, the odds of obesity decreased by 1.5% 
for every year increase in the age of the patient. On the 
other hand, T2DM was a significant factor associated with 
obesity after adjusting for age and female gender. These 
subset of patients were 25.29% more likely to have obesity. 
(Table IV)

Discussion
 
 The prevalence of adults who were obese in our 
study was 15% which is comparable to the worldwide 13% 

Table II. Clinical characteristics of patients seen at the primary preventive cardiology out-patient department from January 1, 2002 to December 31, 2017
Total (N=2,078) Female (n=1,499) Male (n=571) P-valueFrequency (%); Mean + SD

Age 57.12±10.9 57.67±10.5 55.66±11.8 <0.001
Marital Status
Single 255 (12.3) 186 (12.3) 69 (12.1)

< 0.001Married 1401 (67.4) 933 (61.8) 468 (81.8)
Separated 52 (2.5) 41 (2.7) 11 (1.9)

Employment Status
Employed 544 (26.2) 294 (19.5) 250 (43.8) < 0.001Unemployed 1, 398 (67.3) 1, 135 (75.2) 263 (45.1)

Educational Attainment
Grade school 255 (12.3) 180 (11.9) 45 (7.9)

< 0.001High school 547 (26.3) 402 (26.6) 145 (25.4)
College graduate 613 (29.5) 412 (27.3) 201 (35.2)

Comorbid illnesses
Hypertension 1424 (68.5) 1035 (68.6) 389 (68.1) 0.542
Coronary artery disease 772 (37.1) 571 (37.8) 201 (35.2) 0.230
Type 2 diabetes mellitus 422 (20.3) 299 (19.8) 123 (21.5) 0.437

Smoking history
Former smoker 107 (5.1) 33 (2.2) 74 (12.9) <0.001Current smoker 334 (16.1) 85 (5.6) 249 (43.6)
Alcoholic drinker 178 (8.6) 45 (3.0) 133 (23.3) < 0.001

Table III. Weight, height and body mass index of patients seen at the primary preventive cardiology out-patient department from January 1, 2002 to 
December 31, 2017

Total (N= 2,078) Female (n=1,499) Male (n= 571) P-valueFrequency (%); Mean + SD
Weight (kg) 61.4 + 11.8 59 + 10.9 67.6 + 11.9 < 0.001
Height (m) 1.6 + 0.1 1.51 + 0.1 1.64 + 0.1 < 0.001
Waist circumference (cm) 85.8 + 10.5 84.8 + 10.2 88.4 + 10.8 <0.001
Hip circumference (cm) 95.2 + 8.6 94.6 + 8.6 96.8 + 8.6 <0.001
Waist:Hip ratio 0.90 0.90 0.92 <0.001
Body mass index (kg/m2) 25.6 + 4.3 25.8 + 4.3 25.2 + 4.1 < 0.001
Body Mass Index
WHO Criteria

Underweight 60 (2.9%) 43 (2.9%) 17 (3%)
0.098Normal weight 916 (44.1%) 640 (42.5%) 276 (48.2%)

Overweight 790 (38%) 580 (38.5%) 210 (36.7%)
Obese 312 (15%) 238 (16%) 74 (13%)

“Asian” Criteria
Underweight 60 (2.9%) 43 (2.9%) 17 (3%)

0.09
Normal weight 518 (24.9%) 353 (23.5%) 165 (28.8%)
Overweight 398 (19.1%) 287 (19.1%) 111 (19.4%)
Pre-obese 790 (38%) 580 (38.5%) 210 (36.7%)
Obese 312 (15%) 238 (16%) 74 (13%)
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prevalence of obesity reported by the WHO in 2017.1 This is 
also similar to the prevalence reported in one local study 
which was 11.7% to 12.4%.3 Compared to the proportions 
of overweight/obese Filipino adults reported by the Food 
and Nutrition Research Institute of our country in 2013, our 
results are significantly lower (15% vs 31.1%).4 The mean age 
of our cohort was 57 years old with a female predominance 
similar to the study of Al-Kandari among Kuwaiti women5 

and the study of Adair6 among Filipino women. A high 
prevalence of obesity was observed among Bengalee 
women than men (29.3% vs 9.7%).7 Although there were 
more obese women than men in our study (16% vs 13%), 
the difference was not statistically significant (p=0.098). In 
spite of this, female gender was positively associated with 
obesity on both univariate and multivariate analysis in our 
patients similar to the other studies.3-7 More obese females 
were also reported in the 8th National Nutrition Survey.4 The 
proportions of overweight and obesity combined almost 
doubled from 16.6% to 31.1% in the 20-year period from 
1993 to 2013 in the said survey.4 This female predominance 
was also highlighted in another study among adult female 
Filipinos wherein the prevalence of overweight and obesity 
in their study was reported to increase from 6% to 35% over 
a 16-year period.5 Adair reported the following factors to 
be associated with weight gain: increased dietary energy 
intake, urban residence, higher education, and improved 
socio-economic status.6 Whilst age was reported to be 
directly proportional to age among Kuwaiti women who 
were 60 years old and above,5 it was protective of obesity 
on both univariate and multivariate analysis in our cohort.

 There had been attempts to revise the classification 
of obesity for Asians using lower cut-off levels in the BMI 
based on data showing an increased risk of co-morbidities 

observed among those with lower BMIs.8 However, the WHO 
classification of BMI for adults still remains to be the present-
day recommendation.1,8 Similar to the study of Llido and 
Mirasol, our results also showed a normal “inverted bell” 
pattern with the WHO classification and a bimodal pattern 
with the Asian criteria representing the patients with normal 
weight and those who were classified as pre-obese.3 Since 
the findings in our study showed moderate agreement using 
the two classifications with a Kappa coefficient of 0.7055, 
this suggests that either criterion can be utilized in clinical 
practice. Nonetheless, the authors recommend the use of 
the WHO classification for standardization of results which 
will allow a head-to-head comparison with the other studies. 
One well-known clinical method of identifying abdominal 
fat accumulation is the waist:hip ratio (WHR) with a value of 
>0.85 and >1.0 considered as high among women and men 
respectively.8 A high mean WHR was noted in our female 
patients (mean WHR 0.90) compared to the men (mean WHR 
0.92) which is suggestive of more visceral adiposity among 
the women in our cohort.

 Obesity has been linked to the development of insulin 
resistance which in turn can lead to the development of 
T2DM.9-11 In one study, prevalence of overweight and obesity 
among those with T2DM was 44.9% and 40.1% respectively, 
which was significantly higher in women than in men (92.2% vs. 
69.2%; OR=5.10, 95% CI 2.22–11.05).10 It should be emphasized 
that obesity does not cause T2DM per se. It is the evolution of 
T2DM that causes obesity.11 Earlier onset of T2DM has been 
seen among those genetically predisposed individuals who 
have excessive carbohydrate consumption because of the 
inherent insulin resistance which in turn promotes increased 
hepatic glucose production and elevated insulin levels.11 
This subsequently causes an increase in fat production 
and storage which are considered hallmarks of T2DM.11 In 
our cohort, T2DM as a comorbid illness was a significant 
factor associated with obesity in multivariate analysis. This 
underscores the need for weight loss and control of blood 
glucose levels among those with T2DM and obesity to avert 
complications associated with these conditions. Among 
those with T2DM who are obese whose blood glucose could 
not be controlled with therapeutic lifestyle change and 
pharmacologic management, bariatric surgery has been 
recommended by the American Diabetes Association for 
patients.12

 The strength of our study lies in the large sample size 
that allowed the authors to provide a good estimate of the 
prevalence of obesity. The limitations of our study include 

Table IV. Univariate and multivariate analysis

Unadjusted OR
(95% CI) P-value Adjusted OR

(95% CI) P-value

Age 0.9963 (0.98-0.99) 0.001 0.9850 (0.98-0.99) <0.001
Female 1.2576 (1.04-1.52) 0.020 1.3123 (1.08-1.59) 0.006
Type 2 diabetes mellitus 1.2227 (0.99-1.52) 0.068 1.2529 (1.01-1.56) 0.042

Figure 1. Comparison of the BMI results of the patients seen at the primary preventive 
cardiology out-patient department, January 1, 2017 to December 31, 2017 using the WHO criteria 
and asian criteria (p<0.001)
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its retrospective study design and the single-center setting. 
The authors, therefore, recommend a prospective and 
multi-center study to address these limitations. Studying the 
dietary or eating patterns and lifestyle of these patients is 
also recommended to find ways to address this potential 
health threat. 

Conclusion

 The prevalence of obesity in our cohort was consistent 
with the worldwide prevalence reported by the WHO which 
underscores the need for effective weight management 
programs and primary preventive strategies to lower the 
prevalence and obviate the development of complications 
related to obesity. Female gender and T2DM were significant 
factors associated with obesity, while age was a significant 
protective of obesity.

Disclosure
 The authors did not receive any funding and have no 
conflicts of interest in conducting this study.
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