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OBJECTIVES The study determined the 8-year incidence of diabetes mellitus and the 2006 prevalence ofDM, IFG, 
IGT, stroke, and CAD among respondents of the 1998 Food and Nutrition Research Institute 5'1, 
National Nutrition Survey in the National Capital Region (NCR), Region 3, and Region 4 .  

DESIGN This was a descriptive cohort study. 

SETTING This was a community-based study including all previous respondents of the 1998 FNRI-NNS survey 
in NCR, Region 3, and Region 4. 

PARTICIPANTS Out of the previous 1,316 individuals in the 3 areas of the 1998 FNRI-NNS data, a total of 1,099 
respondents were included in the 2006 Philippine Cardiovascular Outcome Study (PhilCOS) with a 
dropout rate of 15%. 

MAIN OUTCOME The smdy determined the 8-years incidence rate ofDM, the 2006 prevalence rare of DM, 
MEASURE impaired fasting glucose (IFG), impaired glucose tolerance (!Gn, stroke, and coronary artery disease 

(CAD) of the cohort. 

RESUIJS The 8-years incidence ofDM using FBG was 12%. The prevalence ofDM was 18% (combined FBG, 
2H PG, and interview); 12% by FBG, 10% by 2H PG, and 9% by interview alone, from a previous 
of 4% based on FBG alone in the 1998 FNRI-NNS survey. The prevalence rare of impaired fasting 
glucose (IFG) also increased from 2% in 1998 to 10% in 2006. Both surveys used JFG 11 O- l 25mg/ 
dL. However, the prevalence of [FG increased to 31 % upon using the newer cur-off level of I 00-
125mg/dL. The prevalence ofIGT is 26%. The prevalence of stroke and CAD were both 5%. 

CONCLUSIONS The PhilCOS-DM has reported the first 8-year incidence rate ofDM in our country. Alarmingly, 
Phi!COS-DM also determined significant increases in the prevalence rates for DM, IFG, and IGT 
among Filipinos char warrant early aggressive intervention for prevention and management . 
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In January, 2007 the European Society of Cardiology 

(ESC) and the European Association for the Study of 

Diabetes (EASD) joined forces to develop an evidence

based "harmonious" guideline to address the, growing 

phenomenon of diabetic patients aggravated by Coronary 

Artery Disease on one hand, and Diabetes Mellitus 

considered as a major CAD risk equivalent on the other. 

"The cardio-diabetologic approach not only is of utmost 

importance for the sake of those patients, but also 

instrumental for further progress in the fields of cardiology 

and diabetology. " 1 

In the new millennium, diabetes mellitus (OM) has 

a dramatic impact on the outcomes and long-term 

prognosis of patients with unstable angina and myocardial 

infarction (MI) by significantly increasing mortality and 

incidence of new MI and heart failure2
·
3
• OM increases 

the risk of heart failure two to five times more than non

diabetics4 . 

Aside from myocardial infarction and heart failure, 

people with diabetes have an increased prevalence of 

atherosclerosis and coronary heart disease (CHD)5·6.

Atherosclerosis ·of "1:he coronary, cerebral, and peripheral 

arteries account for approximately 80% mortality and 75% 

in hospitalizat ions among patient with diabetes7
•· 

Moreover, atherosclerosis in the diabetic occurs 

prematurely at an accelerated phase, it affects younger 
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patients, it progresses with age, and it is the most serious 

complication and commonest cause of death in diabetics. 

Dyslipidemia , obesity, and hypertension consist a 

clustering of cardiovascular risk factors commonly seen in 

diabetics that, not surprisingly, contribute substantially 

to the overall burden of diabetes mellitus . 

The incidence and prevalence of OM are increasing 

worldwide. In 2000, 171 million people worldwide were 

affected with diabetes8
. In 2001, the prevalence of OM in 

the United States increased to 7.9 from a previous of 7.3% 

in 2000, and an increase of 61 % since 1990 (4.9%). This 

number is expected to double by 2030, mainly as a 

consequence of population aging and urbanization9
·
10

. 

During the early 1990s, an article by Crisostomo 

already predicted that among non-Caucasian populations 

particularly among Asians and peoples in the Pacific 

region, an estimated number of 80 million sufferers of 

OM will be expected to _double by the year 2000 

including developing countries 11-1\ Certain ethnic groups 

in Asia which have experienced rapid modernization of 

lifesty le during the latter part of the 20 1
" cenrury 

demonstrate an increase in the prevalence of OM to more 

than 20% with increasing age caused by lifestyle factors, 

obesity, physical inactivity, and aging 15•17• 

In our country, nationwide surveys on the prevalence 

of OM were conducted since 1983.The previous report 

on the prevalence of OM in the year 1998 19 was based 

only on single FBG determination. In the 1983 and 1998 

survey, they both reported a prevalence rate of 4%. In rhe 

latest 2003 National Nutrition and Health Survey 

(NNHeS), the prevalence of diabetes mellitus was slighcly 

increased to 4.6% based on FBG and interview1.o _ 

In 2006, the Philippine Cardiovascular Outcome 

Study (PhilCOS) was conducted to determine the current 

health status of the respondents in 3 selected regions of 

the 1998 Food and Nutrition Research Institute 5'" 

National Nutrition Survey (FNRI-NNS). This report 

which we call PhilCOS-DM focused on diabetes mellicus, 

its spectrum of impaired fasting glucose and impaired 

glucose tolerance, and the prevalence of stroke and CAD 

in relation to OM. Ocher outcomes, including mortality 

and other cardiovascular morbidities, will be reported in 

the main PhilCOS. 

Objectives 

The 8-year incidence of diabetes mellitus and the 

2006 prevalence of other cardiovascular outcomes 

among respondents of the Food and Nutrition 

Research Institute 5th National Nutrition 1998 Survey 

in the National Capital Region (NCR), Region 3, 

and Region 4. 

Specific Objectives 

1 . to determine the 8-year incidence rate of diabetes 

mellitus among the respondents of the NCR, 

Region 3 and Region 4 based on fasting blood 

glucose (FBG) from capillary blood samples and 

interview, 

2. to determine the 2006 prevalence rate of diabetes

mellitus, impaired fasting glucose (IFG), and

impaired glucose tolerance (!GT) among the

respondents of the NCR, Region 3 and Region 4

based on fasting blood glucose and 2-hours post

glucose load (2H PG) from capillary blood

samples,

3. to determine the 2006 prevalence rate of stroke

and coronary artery disease based on interview.

METHODS 

A. Study Design: Descriptive cohort study

B. Selection of Subjects:

Inclusion criteria

All respondents of the 1998 FNRI-NNS survey 

in NCR, Region 3 and Region 4 who gave their 

written informed consent 

Exclusion criteria 

Respondents of the 1998 FNRI-NNS survey in 

NCR, Region 3 and Region 4 whose whereabouts 

cannot be determined and who did not give their 

written informed consent. 

Sample size 

All of the respondents of the 1998 FNRI-NNS 

survey of the National Capital Region, Region 3 and 

Region 4 were included (a total of 1,099 respondents 

were gathered from the previous 1,316 individuals, 

an actual drop out rate of 15%). We determined a 

drop-out rate of less than 25% as acceptable. 

C. Validation of capillary blood glucose (CBG) meter

("OneTouch Ultra'' glucose meter) used in the study:

(please see appendix)

The FBG using the "One Touch Ultra" glucometer 

correlated well with the fasting plasma glucose in our 

validation study. We therefore concluded that we can 

use the CBG "One Touch" glucometer to determine 
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FBG when fasting plasma glucose cannot be obtained. 
D. Diabetes Mellitus Determination (based on blood

samples)
All of the respondents who have given written 

informed consent underwent determination for OM 

via blood sampling. They were instructed tO have no 
prior food nor drink for 8-10 hours before FBG 

extraction. The 75 gm oral glucose solution ("Medic 
Orange") was taken right after FBG extraction. The 

post-glucose load samples were extracted 2 hours after 
intake of 75gm oral glucose solution. 

Capillary FBG and 2h- PG samples were 

measured using "OneTouch Ultra" glucose meter. 
The criteria used for the diagnosis of diabetes 

mellitus in this study was based on the 2004 American 

Diabetes Association (ADA) criteria as follows: (1) 

fasting plasma glucose �126 mg/dL, and/or (2) 2 
hour- post glucose �200 mg/dL 2-hours after intake 

of 75gm anhydrous glucose dissolved in water. As we 
have mentioned in our validation study, we deemed 
our determination of blood sugar with capillary 
samples as good as plasma samples. Patients with an 

FBS of� 200 mg/dL may not need to proceed with 
the 2h-PGL, and were necessarily included among 
diabetics. 

All respondents who had a baseline FBS of 100-
125 mg/dL were diagnosed as having impaired fasting 

glucose (IFG). 
All respondents with 2-hour PGL blood sugar of 

140-199 mg/dL were diagnosed as having impaired

glucose tolerance (IGT).
E. Data Collection and Diabetes Mellitus, Stroke, and

CAD Determination (based on interview)
The FNRI-DOH-HDL Study covered all the 

provinces in the country and employed a two-stage 

stratified sampling design. The barangay and their 

individual members comprised the first and second 
stages of selection, respectively. Barangays were 
weighted by population size and selected by systematic 
random sampling. From the sampled barangays, six 
subjects were drawn by systematic random sampling 
from a frame of individuals 20 years and above. A 
total of 4,541 individuals aged 20 and above comprised 
the entire sampled population all over the country. 

This corollary study tO the main Phi!COS was 
conducted by the barangay health workers previously 

involved in the 1998 FNRI survey, or if no longer 
available, by the current barangay health workers. An 

orientation and workshop of all the barangay health 
workers was conducted, including skills for capillary 

glucose determination and procedures for the 2H post 

glucose load test. 
A written informed consent was obtained thereby 

ensuring chat respondents understood the risks and 
benefits of participating in the study. If previous 1998 
respondents have already died, we extracted data from 
their nearest of kin, short of getting anthropometric 
and glucose determination measures. At baseline, the 

following information was collected: name, age, sex, 
address and contact number. Details of the 
questionnaire and its validation were discussed in 
depth in the main PhilCOS protocol. 

A diagnosis of OM, stroke or CAD by interview 
was documented by a declaration of the respondent, 

or if dead, as testified by nearest of kin. We also 
attempted to verify diagnoses with a medical certificate 
or a previous confirmatory laboracory test, if available. 

F Detinicion ofTerms 
I. Based on the American Diabetes Association
Clinical Practice Recommendation , 2004, the
following definitions for the spectrum of plasma

glucose derangements were followed in this study, 
even if capillary blood sugar was used:
a. Fasting Plasma Glucose (FPG) < 100 mg/dL

= normal fasting glucose
b. Fasting Plasma Glucose (FPG) I 00-125 rng/dL

= impaired fasting glucose (IFG)
c. Fasting Plasma Glucose (FPG) �126 mg/dL

= diagnosis of diabetes
d. 2-h postload glucose <140 mg/dL = normal

glucose tolerance

e. 2-h poscload glucose 140-199 mg/dL=

impaired glucose tolerance (IGT)
f. 2-h posrload glucose � 200 mg/dL= diagnosis

of diabetes
2. Stroke - infarct or hemorrhagic cerebrovascular
(CVD) event, documented by a previous CTscan,
MRI, or with a medical certificate from the attending
physician.
3. Coronary artery disease - documented by a

previous coronary angiogram, electrocardiogram, 2-
di mensional echocardiogram, or with a medical
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certificate from the attending physician. 

4. Diabetes Mellirus - documented by: 1)

declaration upon interview of a previous diagnosis

by a physician, or 2) capillary FBG > 125mg/dL

done in the present study, or 3) an elevated 2-

hours post glucose load (2H PG) .2, 200mg/dL

done in the present study, or 4) with a medical

certificate from the attending physician.

5. Coronary Heart Disease - The original

Framingham Heart Study has defined as its "hard

outcome" CHD deaths as, "caused by coronary

deaths and myocardial infarction." For our study

to be internationally consistent with other FPSS 

validation studies, we have adapted CHD 

especially when relating to the Framingham Point 

Scoring System. 

G. Data Processing and Analysis:

Prior to data analysis, editing of the codes and 

validation and consistency check system for the 

encoded data was strictly followed. A special 

program utilizing Microsoft access was used for 

encoding. Data were stored using MS Excel XP, 

and data analysis was done with SPSS v.12 for 

Windows. 

RESUUS 

Out of the previous 1,316 individuals in 1998 FNRI-

5th NNS data from the cohort consisting of NCR, Region 

3 and Region 4, there were a total of 1,099 records of 

individuals (alive and dead), 538 males and 561 females, 

included in the 2006 PhilCOS. We were able to include 

174 interview data of kin of those previous 1998 

respondents who have died by the time of Phil COS 2006. 

There were 925 living respondents (427 males and 498 

females) for the interview. Some of the respondents were 

interviewed, but refused blood extraction. Only 875 

respondents had blood extraction for FBG and 808 

respondents for the 2hr post glucose load determination. 

Based on OM questionnaire/interview alone (925 

respondents), the prevalence of diabetes was 9% in 2006. 

The prevalence rate increased to 12% when FBG (875 

respondents) was used. DM by 2hour post-glucose loading 

test was 10%. When OM diagnosis by FBS was combined 

with OM questionnaire and 2H PG load, the total 

prevalence of 18% was obtained. There were more males 

diagnosed with OM by FBG, but were less aware of their 

diabetes than their female counterparts. 

In Table 4, based on FBG alone, the distribution of 

normal, IFG, and OM patients was 57%, 31% (10% 

using the previous IFG cut-off), and 12% respectively. 

The distribution of normal, IGT, and OM patients based 

on 2h post-glucose load was 64%, 26%, and 10% 

respectively. 

In this study, the prevalence of IFG was noted to 

increase from 2% in the 1998 FNRI-NNS to 10% in the 

2006 Phil COS, using the previous IFG cut-off of 110-

125 mg/dL, and 31 o/o with the new cut-off of FBG 100-

125 mg/dL. 

The PhilCOS gave us a new prevalence data of 

Impaired Glucose Tolerance (IGT) of 26%. 

Among the 875 respondents who consented to have 

blood glucose determination in the 2006 PhilCOS study, 

we subtracted 46 previously diagnosed OM since 1998 

to compute for the 8-years incidence rate of OM. 

Therefore, the incidence rate of DM based on FBG was 

12%. In this cohort, the incidence of OM was higher 

among males (14%), compared to females (10%). 

In the 2006 PhilCOS, we attempted to review all 

patients with FBG between 110-125 mg/di in 1998 and 

determined whether they became diabetics, remained 

IFG's, or reverted to normal fasting glucose (NFG). Out 

of 25 patients with FBG between 110-125 mg/di, there 

were 12 (48%) subjects who developed overt diabetes, 4 

(I 6%) remained in that blood glucose range (now defined 

within the spectrum of IFG), and 9 (36%) reverted to a 

normal glucose tolerance state. 

Among NFG patients in 1998, 81 o/o remained NFG, 

10% became IFG's, and 9% developed OM in the 2006 

PhilCOS. 

In Table 8 and in Figure 1, the prevalence of diabetes 

was not significantly different with different combinations 

or permutations among patients with both FBG and 2H 

PG samples. The sensitivity of the FBG at 4% was slightly 

lower than the 6% of the 2H PG in this cohort. 
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Table 1. Demographics for Var iables of the 1998 FNRI-NNS data in NCR, Region 3, and Region 4. 

Variables Male (n=633) Female (n= 683) p value Tora! N 

Mean±SD Mean±SD MvsF 

Age (y) 49.94 ± 16.86 48.319± 16.17 0.0753 1316 

FBG (mg/dL) 94.06 ± 35.30 94.05 .±. 36 0.9946 1316 

T cholesterol (mg/dL) 167.09 ± 42.31 174.90 .±. 43.58 0.0010 1316 

Triglyceride (mg/dL) 130.70 ± 73.93 114.74 .±. 58.36 0.000 l 1316 

HDL-C (mg/dL) 32.04 ± 13.39 34.02 .±. 14.64 0.01 1315 

LDL-C (mg/dL) I 09.23 ± 38. 16 118.15±38.0 0.0001 1315 

Systolic BP (mmHg) 128.15 ± 22.90 121.95 ± 24.37 0.0001 1315 

Diastolic BP (mmHg) 82.0 I :ti 3.09 78.42 ± 13.02 (l.0001 1315 

WEIGHT (kg) 58.43 ±11.39 81.71 ±. I 0.62 0.0001 1302 

HEIGHT(m) I 62.34 ± 6.43 150.46 ± 5.51 0.0001 1302 

B MI (kg/m2) 22.11 ± 3,71 22.81 ±4.40 0.0018 1302 

Waist (cm) 80.07 ±10.75 75.37 .±. I 0.32 0.0001 1315 

Hip (cm) 87.18 ± 7.12 89.86 ± 9.52 0.000 I 1315 

Among the variables, the most significant abnormality in the 1998 FNR!-NNS 1vas the low HDL-C level among Filipinos. 

Table 2. Demographics of the 2006 PhilCOS data in NCR, Region 3, and Region 4. 

Variables Total 2006 Male (n=427) Female (n=498) 
Mean±,SD Mean±SD 

Age (y) 55.55 +· I 5.87 55.44 +- 15.93 55.64+-15.83 

FBG (mg/dL) 105.75 +· 40.96 108.75 +- 44.83 103.24+-37.28 

Systolic BP (mmHg) 124.14 +- 21.99 126.73 +- 21.24 121.96 +- 22.39 

Diastolic BP (mmHg) 81.96 +· 11.46 83.25 +- 10.86 80.87 +-11.84 

Waist (cm) 80.08 +· 11.61 81.33 +-l 1.03 79.02 +-11.99 

Anti-hypertens use 177 (19%) 79 (19%) 98 (20%) 

Self-reported diabetes 86 (9%; 31 (7%) 55(11%) 

Self-reported CAD/ Angina 55.55 +· I 5.87 23 (5%) 25 (5%) 

Self-reported Stroke 105.75 +· 40.96 26 (6%) 25 (5%) 

PJC Vol. 35, No. 1 
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Tora! P opulation 
Mean±SD 

49 ± 17 
94 ± 36 
171 ± 43 
122 ± 67 
33 ±. 14 
114 ± 38 
125 .±. 24 
80 ± 13 
55 ± 11 
I 56 ± 8 
22 ± 4 
78 ± 11 
89 ±. 9 

p value 
M v F 2006 

0.8419 
0.051 
0.001 
0.002 
0.003 
0.6499 
0.0471 
0.8023 
0.4777 

Among respondents of the 2006 Phi/COS, the males have higher FBG, while more femrllcs were using anti-hypertensive medict1tions, although mean systolic and 
diastolic blood pressures wae relatively controlled for both males and females. 

Table 3. The 2006 Prevalence of Diabetes Mellitus (DM) based on Fasting Blood Glucose (FBG), 2H Post Glucose Load, Diabetic 
Questionnaire, and Combination in the NCR, Region 3 and Region 4. 

OM QUEST IONNAIRE FBG 2HPG FBG FBGORDMQ 

>125 mg/dL .?.200mg/dL >125 ORDMQ OR2HPG 

NCR 33 (9%) 32 (12%) 23 (10%) 47 (18%) 49 (20%) 
MALE 12 (4%) 16(15%) 12(12)% 21 (19%) 23 (22%) 
FEMALE 21 (13%) 16 (10%) 11 (8%) 26 (17%) 26 (18%) 

REG3 25 (10%) 32 (13%) 21 (10%) 42 (I 7%) 35 (16%) 
MALE 12(10%) 20 (17%) 5 (5%) 21 (18%) II (12%) 

FEMALE 13 (10%) 12 (9%) 16 (14%) 21 (16%) 24 (21 %) 
'REG4 28 (8%) 42(12%) 36 (10%) 57 (16%) 60 (18%) 

MALE 14 (8%) 22 ( 13'¾>) 17 (10%) 29 (17%) 30 (18%) 
FEMALE 14 (7%) 20(11%) 19 (11%) 21 (16%) 30 (17%) 

T OT AL 86 (9%) 106 (12)% 80 (10%) 146 (17% ) 144 (I 8%) 
MALE 31 (7%) 58 (14%) 34 (9%) 71 (18%) 64 (18%) 

FEMALE 55 (11%) 48 (10%) 46 (10%) 75 (16%) 80 (18%) 
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Table 4. The 2006 Prevalence of Impaired Fasting Glucose (IFG}, Impaired Glucose Tolerance (IGT}, and Diabetes Mellitus (OM},

based on FBG and 2H-PG: Distribution of FBG and 2 hour response to standard oral glucose load in the NCR, Region 3 and

Region 4. 

FBG FBG FBG 
<100 mg/dL 100-125 mg/dL l 10-125mg/dL

(Normal } (IFG) (pr evious 
IFG cut-off) 

NCR 141 (54%) 87 (34%) 23 (9%) 
MALE 50 (46%) 42 (39%) 9 (8%) 
FEM 91 (60%) 45 (30%) 14 (9%) 

REG3 130 (52%) 89 (35%) 33 (I 3% ) 
MALE 60 (52%) 36 (31%) 16 (14%) 
FEM 70 (52%) 53 (39%) 17(13%) 

REG4 227 (62%) 95 (26%) 34 (9%) 
MALE I 05 (60%) 48 (27%) 17(10%) 
FEM 122 (65%) 47 (25%) 17 (13%) 

TOTAL 548 (57%) 271 (31 %) 90 (I 0%) 
MALE 215 (54%) 126 (32%) 42 (10%) 
FEM 283 (60%) 145 (30%) 48 (10%) 

Table 5. The 8-years Incidence of OM using FBG in NCR, 
Region 3 and Region 4. 

FBS>125 mg/dL 

NCR 29 (12%) 
MALE 15 (14%) 
FEMALE 14 (10 %) 

REGION3 29 (12%) 
MALE 18 (16%} 
FEMALE I I (8%) 

REGION4 40(12%) 
MALE 20(12%) 
FEMALE 20 (11 %) 

TOTAL 98 (12%) 
MALE 53 (14%) 
FEMALE /45 (10%) 

FBG 2HPG iHPG 2HPG 
>125 mg/dL <140mg/dL I 40-199mg/dL �200mg/dL 

(DM) (Normal) (IGT} (DM) 

32 (12%) 166 (66%) 62 (24%) 23 (10%) 
16 (15%) 69 (66'¼1) 23 (22%) 12 (12%) 
16 (10%) 97 (66%) 39 (26%) I 1 (8%) 
32(13%) 137 (65%) 54 (25.5%) 21 (10'¼>) 
20 (17%) 71 (74%) 20 (21 %) 5 (5%) 
12(9%) 66 (60%) 34 (29%) 16 (14%) 

42 (12%) 216 (63%) 93 (27%) 36(10%) 
22 (13%) 107 (65%) 41 (25%) 17(10%) 
20 (I 1 %) 109 (61 %1) 52 (29%} 19(11%) 

106 (12%) 519 (64%1) 209 (26%) 80 (10%) 
58 (14%) 247 (68%) 84 (23%) 34 (9%) 
48(10%) 272 (61 %) 125 (28%) 46(10'1/u) 

Table 6. Spectrum of glucose homeostasis: From 1998 IFG to 
OM, IFG, and NFG in the 2006 PhilCOS. 

1998 IFG definition 
(I 10-125 mg/dL) 

N=25 

2 0 0 6  DATA 

A. OM ( FBG � 126): n = 12 ➔ 48%
B.IFG(ll0-125): n=4 ➔ 16% 
C. NFG ( <1 10) : n = 9 ➔ 36% 

Table 7. Spectrum of glucose homeostasis: from 1998 NFG to 
OM, IFG, and NFG in the 2006 PhilCOS. 

1998 Normal 
definition of FBG 

(<110 mg/dL) 
N= 804 

2 0 0 6  DATA 

A. OM ( FBG > 126): n = 74 ➔ 9%
B .IFG(ll0-125): ll= 81 ➔ 10%
C. NFG(<110): n=649➔81%
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Table 8. Prevalence of OM using combination of FBG and 2H PG: a.) FBG� 126 mg/dl and 2H PG�200 mg/dl, b.) FBG� 126 mg/dl 
and 2H PG< 200 mg/dL, and c) FBG< 126 mg/dL and 2H PG � 200 mg/dL in the NCR, Region 3, and Region 4. 

N FBG �126 mg/dL FBG � 126 mg/dL FBG< 126mg/dL 

AND 2H PG �200 AND 2H PG<200 AND 2H PG� 200 

NCR 251 12 (5%) 14 (6%) 11 (4%) 

MALE 104 6(6%) 7(7%) 6 (6%) 

FEMALE 147 6 (4%) 7(5%) 5 (3%) 

REGION 3 212 8 (4%) 8 (4%) 13 (6%) 

MALE 96 4 (4%) 5 (5%) I (1%) 

FEMALE 116 4 (3%) 3 (3%) 12 (10%) 

REGION 4 345 16 (5%) 15 (5%) 20 (6%) 

MALE 165 6(4%) 9 (6%) 11 (7%) 

FEMALE 180 10 (6%) 6(3%) 9 {5%) 

TOTAL 808 36 (4%) 37 {5%) 44 (6%) 

MALE 365 16 (4%) 21 (6%) 18 (5%) 

FEMALE 443 20 (4%) 16 (4%) 26 (6%) 

Figure1. Prevalence of OM using FBG � 126 mg/dl or 2 hour PG �200 mg/dl or in combination in NCR, Region 3 and Region 4. 

FBG :::126 (9%) 2H-PGL:::200 (10%) 

Table 9. The 2006 Prevalence of Stroke, CAD, and OM (based on interview) of the NCR, Reg3, and Reg4 stratified by regions. 

TOTAL COHORT 

Outcomes NCR Reg 3 Reg4 Male Female TOTAL 

N(o/o) N(o/o) N(o/o) N(o/o) N(o/o) N (%) 

Su-oke 22 (8%) 10 (4%) 19 (9%) 26 (6%) 25 (5%) 51 (5%) 

16 (5%) 9 (4%) 23 (6%) 23 (5%) 25 (5%) 48 (5%) 

DM 29 (10%) 28 (11%) 30 (8%) 32 (7%) 55(11%) 87 (9%) 
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DISCUSSION 

In 1998, the group of Sy, RG, et. al., started the first 

randomized nationwide health survey on the prevalence 

of common cardiovascular risk factors for atherosclerosis 

in the Philippines during the 5,1, FNRI-NNS survcy 19
• 

Since then, enthusiasm for nationwide determination of 

prevalent risk factors and the diseases correlated to these 

factors cook place in our country. Succeeding surveys, 

published and unpublished researches were conceived not 

only to identify the more common risk factors but also for 

prevention of their sequelae20
·
21

• 

After 8 years, we revisited a cohort from the 1998 

survey consisting of the National Capital Region (NCR), 

region 3, and region 4, to determine the occurrence of 

diabetes and other cardiovascular outcomes as discussed 

in the 2006 Philippine Cardiovascular Outcome Study 

(PhilCOS). Cardiovascular outcomes obtained were CHO 

deaths, stroke, CAD, and diabetes (as CAD equivalent). 

"Recenr esrimates suggest that 195 million people 

throughout the world have diabetes. This number will 

increase to 330, maybe even to 500 million, by 2030. Up 

co 50% of all patients with type 2 diabetes are 

undiagnosed since they remain asymptomatic for many 

years. Detecting these patients is important for public 

health and everyday clinical practice. Mass screening for 

asymptomatic diabetes has not been recommended 

pending evidence chat rhe prognosis of such patients will 

improve by early detection and treatment. Indirect 

evidence suggests that screening m ighr be beneficial, 

improving possibilities for the prevention of cardiovascular 

complications." 

"Three general approaches for early detection exist: 

(i) measuring blood glucose to explicitly determine

prevalent impaired glucose homeostasis (IGH), a srraregy

chat will detect undiagnosed diabetes as well; (ii) using

demographic and clinical characteristics and previous

laboratory tests to determine the likelihood of future

incident diabetes, a strategy that leaves current glycacmic

state ambiguous; (iii) collecting questionnaire-based

information on factors that provide information about the

presence and extent of a number of aetiological factors for

rype 2 diabetes, a strategy chat also leaves the current

glycaemic state ambiguous. The two latter approaches can

serve as primary and cost-efficient screening tools ,

identifying a subgroup of the population in whom

glycaemic resting may be targeted with a particular yield.

Glycaemic resting is necessary as a secondary step 1n all 

three approaches to accurately define IGH, since the initial 

screening step is not diagnostic." 

"There will be a trade-off between sensitivity and 

specificity among the strategies. False labeling may be a 

problem in the First approach only, since rhe two ocher 

deal with elevated risk factors chat are less sensitive to 

misclassification, and by their own right already should 

lead to lifestyle advice. Including more glycaemic tests 

will contribute more explicit information on the glycaemic 

starus, whereas fewer tests result in more uncertainty. If a 

strategy does not incorporate an OGTT at any stage, 

individual glucose tolerance cannot be determined. Fasting 

glucose and HbA I c will nor reveal information about 

glucose excursions after meals or a glucose load." 1 

In our cohort study, the prevalence of diabetes was 

not obtained solely on fasting blood glucose, but combined 

with data on "awareness of being diagnosed as diabetic" 

by questionnaire or interview, and by a 2 hour pose-glucose 

loading test. "In 1998, the American Diabetes Association 

accepted a clinical diagnosis of diabetes with casual 

symptoms of diabetes and a casual plasma glucose 

concentration � 11.1 mmol/L or a fasting plasma glucose 

�7 mmol/L or 2 hour plasma glucose �11.1 mmol/L during 

a standard 75 g. oral glucose tolerance test. "22 

"The World Health Organization (WHO) Study 

Group gave both fasting and 2 hour glucose criteria for 

the diagnosis, but for epidemiological and screening 

purposes they stared chat the 2 hour value could be used 

alone, a recommendation followed in most cpidcmiologic 

studies. Unfortunately, the discrepancies of the two criteria 

lead to a high degree of disagreement in the classification 

of diabetes. "22 

According to the 2007 joint guideline of the ESC 

and EASD cited earlier, the currently valid clinical 

classification criteria, issued by the WHO and ADA, are 

currently under review by the WHO. Updared criteria 

will be introduced soon. "The WHO recommendations 

for glucometabolic classification are based 011 measuring 

both fasting and 2 h pose-load glucose concentrations and 

recommend chat a standardized 75 g OGTT should be 

performed in the absence of overt hyperglycaemia. The 

cutpoints for diabetes on fasting and 2 h postload glucose 

values were primarily determined by the values where rhe 

prevalence of diabetic retinopathy, which is a specific 

complication of hyperglycaemia, stares to increase. Even 
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though macrovascular diseases are major causes of death 
in patients with type 2 diabetes and !GT, macrovascular 
disease has not been considered in the classification. The 
National Diabetes Data Group and the WHO coined the 
term IGT, an intermediate category between normal 
glucose tolerance and diabetes. The ADA and the WHO 
Consultation proposed some changes to the diagnostic 
criteria for diabetes and introduced a new category called 
impaired fasting glucose/glycaemia (IFG). The ADA 
recently decreased the lower cutoff point for IFG from 
6.1 to 5.6 mmol/L, but this has been criticized and has 
not yet been adopted by the WHO expert group, which 
recommends keeping the previous cutpoints as shown in 
the WHO consultation report in 1999. These criteria were 
reviewed by a new WHO expert group in 2005." 1 

The PhilCOS-DM presumed we were dealing with a 
cohort derived from the general population, since we 
extracted our list of subjects from the previous 1998 FNRI
NNS. Consistent with the recommendation presented by 
the 2007 joint ESC and EASO guideline, the study group, 
therefore, decided and accepted that the most accurate 
prevalence rate of diabetes was the combination of the 
OM questionnaire with FBG and 2H PG load, which was 
18%. 

The previous 1998 FNRI-NNS reported a prevalence 
rate of 4% based on FBG alone. The 2003 NNHeS 
reported a prevalence of 4.6%.20 The increase by almost 
4-fold from the previous two data was quite alarming.
Even if we use the PhilCOS-OM data on FBG alone, the
prevalence rate of 12% was still significantly higher than
the previous two surveys. The 2003 NNHeS plans to go
back to their cohort in 2008. We hope our figures can be
proven consistent even with another randomized larger
and more general population.

The PhilCOS-DM was also a landmark study since it 
documented the 8-years incidence rate of 12% of diabetes 
mellitus in our country. Finally, we have a Filipino 
incidence rate which we can include in a worldwide project 
of mapping diabetes incidences throughout the world 
initiated by the IDF (International Diabetes Federation). 

The DECODE study22 has shown that any mortality 

risk in people with elevated FPG is related to a concomitant 
elevated 2 h post-load glucose. Thus, the current cutoff 
point for diabetes based on a 2 h post-load glucose level 
of �11.1 mmol/L may be too high. It has been noted 

I 

that, although an FPG level �7.0 mmol/L and a 2 h post-

load glucose level of �I I. 1 mmol/L sometimes identify 
the same individuals, often they may not coincide. In the 
DECODE study, recruiting patients �i�h diabetes by 
either criterion alone or their combination, only 28% met 
both, 40% met the fasting, and 3 I% the 2 h post-load 
glucose criterion only. Among those who met the 2 h pose
load glucose criterion, 52% did not meet the fasting 
criterion, and 59% of those who met the fasting criterion 
did not meet the 2 h post-load glucose criterion. 1 

The PhilCOS-DM had 808 individuals with both 
FBG and 2h PG. We observed almost the same sensitivity 
for diagnosing OM diagnosis by both criteria and their 
combination. Patients with diabetes by either criterion 
alone or by combination showed: 4% met both criteria, 
5% met the FBG criterion, and 6% met the 2h PG 
criterion. It  would be interesting to observe any change 
in distribution if we have a larger population or sample 
size as in the DECODE study. 

The PhilCOS-DM was the first Filipino mass-based 
cohort study co use the 2H-post glucose load in 
determining the prevalence of diabetes mellitus and 
impaired glucose tolerance (IGT), which were 10% and 
26%, respectively. Aside from the data's relevance in 
epidemiology, we have shown that the 2H PG can detect 
an additional 6% of diabetics that were not detected by 
FBG. Likewise, there was an additional 28% of IGT not 
defined as IFG. As stated in the 2007 joint guideline of 
the ESC and EASD, "people with IGT might benefit from 
lifestyle or pharmacological intervention to reduce or delay 
the progression to diabetes." 1 

One very interesting outcome from our data was the 
determination of overt diabetics, IFG's, and 
normoglycemics or those with normal fasting glucose 
(NFG) after 8 years among patients determined to have 
IFG in 1998. The natural history of both IFG and IGT is 
variable, with 25% progressing to diabetes, 50% remaining 
in rheir abnormal glycemic state, and 25% reverting to 
NFG over an observational period of 3-5 years. 24 But 
alarmingly again, the PhilCOS-DM cohort showed an 
uneven distribution of 48% who became diabetics (much 
more than expected), 16% who remained IFG's, and 36% 
who reverted co NFG. Individuals who are older, 
overweight, and have other diabetic risk factors are more 
likely to progress. Moreover, low insulin secretion and 
severe insulin resistance identify individuals more likely 
co progress to diabetes. Wi_th longer observation, the 
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majority of individuals with IFG or IGT appear to develop 
diabetes.24 Again, early identification and lifestyle 
intervention among these individuals may delay and 
hopefully prevent the onset of diabetes. 

Here in the Phi!COS-DM study, we would like to 
briefly comment on other cardiovascular outcomes such 
as the prevalence of stroke and CAD, now considered as 
cardiovascular disease (CVD) entities. Again, in the 2007 
joint guideline, it stated: "it is necessary to separate three 
different scenarios: (i) general population; (ii) subjects with 
assumed metabolic abnormalities, including those who 
are obese, hypertensive, or who have a family history of 
diabetes; and (iii) patients with prevalent cardiovascular 
disease (CVD). When patients with prevalent CVD have 
glucometabolic abnormalities, in most cases, it is the 2 h 
pose-load glucose value which is elevated, whereas fasting 
glucose is often normal. Thus, the measurement of fasting 
glucose alone should be avoided in such patients. Since 
patients with CVD by definition can be considered at 
high risk, there is no need to carry out a separate diabetes 
risk assessmem, bur an OGTT should be carried our in 
them. In the general population, the appropriate strategy 

,is to start with risk assessment as the primary screening 
tool combined with subsequent glucose testing of 
individuals identified co be at a high risk." 1 

In the PhilCOS study, we attempted to get prevalence 
rates for CVD outcomes by interview. Our study showed 
a prevalence of 5% both for stroke and CAD, with equal 
distribution among males and females. In the original 1998 
survey, stroke prevalence was reported at 6.0% and angina 
prevalence was reported at 12.9%. In the 2003 NNHeS 
survey, stroke prevalence was 1.9% while angina prevalence 
was 12.5%. The angina prevalence rates in 1998 and in 
2003 were similar but a lot higher than what we got for 
CAD prevalence mainly because the angina questionnaire 
was based mainly on "the presence of chest pain as 
perceived by the interviewee," while in the Phil COS study 
there was an attempt co verify CAD diagnosis by reviewing 
medical certificates or by documenting CAD with previous 
laboratory tests. It was difficult to explain the discrepancies 
in the stroke prevalence rates in 1998, 2003, and in 2006, 
even if the same items of rhe questionnaire were used. 
Further analysis will be made in chis area and will be 
incorporated in the main PhilCOS full report. 

There were several l imitations that should be 
acknowledged in our study. 1:"he main limitation was the 
use of capillary blood samples and the use of a glucose 
meter instead of the standard plasma glucose sampling in 
a standard hospital plasma glucose machine. However, 
there was a validation study for the glucose meter which 
was conducted prior to the survey. Another problem 
encountered were locating respondents since some 
respondents have moved co other provinces, or have 
migrated co other countries without forwarding addresses. 
Finally, we have been confronted with a restricted sample 
population that was previously generated by the FNRI
NNS in 1998. 

CONCLUSION 

The Phi!COS-DM study has reported the first 8-years 
incidence rate of diabetes mellitus in our country. We also 
noted the increasing prevalence of OM as well as IFG and 
IGT in the Philippines. These pioneering data should assist 
us to define in detail the burden of these cardiovascular 
and CVD-equivalent diseases, paving the way for more 
profound researches and more mass-based programs for 
prevention and management of these modern plagues in 
our society. 
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APPENDIX 

VALIDATION OF THE CAPILLARY BLOOD 

SAMPLING USING GLUCOSE METER AGAINST 

THE STANDARD VENOUS (PLASMA) BLOOD 

SAMPLING 

Prior to the actual survey, testing of the glucose meter 

(One Touch) was conducted in a laboratory of a tertiary 

hospital including both out-patients and in- patients who 

underwent fasting blood sugar (plasma) determination 

after a written consent. A total of 44 male and female 

patients underwent the capillary blood sampling using 

the One Touch glucometer in one arm, and plasma glucose 

blood sampling on the other hand simultaneously. Figure 

1 and 2 show the side by side comparison of the results 
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from the 2 different techniques of FBS determination. T he 

CBG and FBS results were almost identical. There is a 

positive correlation between the CBG and FBS. 
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