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OBJECTIVES The study determined the prevalence of metabolic syndrome (MS) among Filipino college students 
aged 18-25 years, and those at risk for MS using the NCEP ATPIII Modified and WHO Asian 
Modified criteria. Another aim was co identify the risk factors associated with MS in this subpopulation. 

DESIGN This was a cross-sectional descriptive prospective study. 

SETTING The study was conducted in 6 collegiate schools, 4 Manila and 2 provincial colleges. Three out of 6 
were private schools and the other 3 were government schools. 

PARTICIPANTS A total of 505 (m= 129 and f=376) Filipino college students from 4 Manila (n=3 73) and 2 provincial 
(n= 132) schools, aged 18-25 years old voluteered after selection by computer randomization from the 
official list of enrolees for a particular school semester. 27 students had no blood analysis and/or 
incomplete anthropometric data. A total of 478 students finished the study. 

MAIN OUTCOME Anthropometric measures were obtained. Blood analyses for FBG, lipid profile, SGOT, SGPT and 
MEASURE serum insulin were extracted, and urine microalbumin was determined. Prevalence rates for MS and at 

risk for MS were obtained. The most commonly associated risk factors for MS were also determined. 

RESULTS Mean BMI was 19.8±1.9kg/m2
, WC for males (M) was 74.9±10.8cm and for females (F) 68.1±7.Gcm, 

mean SBP was 106.3±12.1 and DBP was 70.5±8.6mmHg. Mean FBS, triglyceride, SGOT and 
SGPTwere 86.6±9.4, 83.3±33.7mg/dL, 19.1±6.1 and 16.2±12.1 respectively, with mean HOMA
IR of 1.7±2.2. For HDL-C, mean values were 45.5±7.8(M) and 52.0±8.8mg/dL (F). Mean urine 
microalbumin was 13.3±15 .3 mg/min. By NCEP ATPIII Modified Criteria, the prevalence of MS was 
2.3%, and 7.5% were at risk for MS. By WHO Asian Modified Criteria, MS was prevalent in 14.2%, 
and 8.2% were at risk for MS. 

CONCLUSIONS The prevalence for MS among Filipino college students was determined to be 14.2% by WHO criteria, 
and 2.3% by N CEP criteria. The risk factors most commonly associated were abnormal HD L-C, blood 
pressure, FBS, urine microalbumin, insulin resistance and waist-to-hip ratio. These data can assist the 
Filipino physician to determine if early intervention for management of cardiovascular and metabolic 
risk factors arc necessary even at an early age. 
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Since its first conception in 1988 by Gerald Reaven, 

Metabolic Syndrome (MS) continued to create a growing 

interest in the combined study of cardiovascular disease 

and diabetes and their metabolic linkage. This clustering 

of certain metabolic abnormalities was initially recognize 

as Syndrome X, characterized by insulin resistance, glucose 

intolerance hyperinsulinemia, increased triglycerides (TG), 

decreased high density lipoprotein (HDL), and 

hypertens ion. 1 In 1998, the World H ealth 

Organization(WHO) came up with a definition of 

Metabolic Syndrome which gave emphasis on insulin 

resistance or hyperglycemia as prerequisite in establishing 

the diagnosis. 2 In 2001, the United States Third Report 

of the National Cholesterol Education Program Expert 

Panel on Detection, Evaluation, and Treatment of High 

Blood Cholesterol in Adults (NCEP - ATP III) provided 

a new working definition of MS.3 Other metabolic 

abnormalities that have been considered as part of the 
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syndrome include abnormal weight or weight distribution, 

inflammation, microalbuminuria, hyperuricemia, and 

abnormalities of fibrinolysis and of coagulation. 

Individually, these abnormalities promote atherosclerosis 

independently, but when clustered together, these 

metabolic disorders correlate very well with future 

development of diabeces4
•
5 and cardiovascular disease. 6·

7 

The use of the earlier criteria in diverse population resulted 

in wide ranging prevalence races and sometimes led co 

confusion.8 In response co chis controversy, the 

International Diabetes Federation, came up with their own 

recommendation with central obesity as the main focus of 

their definition. More recently, the American Heart 

Association/National Heart Lung and Blood 

lnstitute(AHA/NHLBI) adopted a new definition9 based 

on NCEP ATPIII criteria and taking into account the IDF 

modification particularly on level of fasting blood glucose 

and the ethnic difference on waist conference cut-off. 

Western studies have shown chat the prevalence of 

Metabolic Syndrome in persons aged 12 - 19 years old 

and 20 - 29 years old are 4.2% and 6. 7% respectively.10 

Asian studies showed varying incidence co as high as 29.3% 

among Thais11 in a randomized national survey in 2000 

and a low 6.5% among Japanese, 12 both utilized the 

NCEP -ATPIII criteria and these were among adult 

subjects. Locally, the 5,h National Nutrition Survey 

reported a prevalence of 14.2% using the NCEP-ATPIII 

criteria and 19 .3% using che Asian modified NCEP or 

the International Atherosclerosis Society-Harmonized 

Guideline, 2003 (IAS) criteria for adults � 20 years. In 

the same study, for the age cluster of 20-39, the prevalence 

was 6.55% (CI 5.4, 7.92) using the NCEP-ATPIII criteria, 

and I 0.02% (CI 8.6, 11.65) using the Asian modified 

NCEP or IAS criceria. 13 In a more recent Philippine 

national survey (NNHeS, 2003- 2004), the preliminary 

estimate of MS prevalence slightly dropped to 18.6%.24 

The prevalence of MS increases with age, and is well 

documented in middle age and in the elderly, but the 

pathologic processes and risk factors associated with its 

development have been shown to begin during 

childhood.10 Park MJ et al., reported chat the health status 

during young adult years has received little attention 

compared with adolescence and that" critical health issues 

of young adulthood mirror those of adolescence such 

obesity and access to health care.14 To our knowledge, 
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there is no published Asian data on it's prevalence among 

young adults, specifically aged 18-25 years. The apparently 

healthy population of late adolescents and early adults in 

some Metro Manila and provincial colleges offered an 

interesting and convenient setting for this study. 

Objectives 

General Objective 

The study would like to determine the prevalence of 

metabolic syndrome (MS) among Filipino college students 

aged 18-25 years, and che risk factors associated with MS 

in this subpopulation. 

Specific Objectives 

1. to determine the prevalence rate of MS using the

NCEP ATPIII Modified and WHO Asian Modified

criteria,

2. to determine the prevalence rate of at risk for MS

using the NCEP ATPIII Modified and WHO Asian

Modified criteria, and

3. co identify the risk factors associated with MS among

Filipino college students aged 18-25 years.

Subjects and methods 

Letters asking for permission to conduct the study 

were personally sent by the investigators co 10 Metro 

Manila and 4 provincial colleges. A series of discussions 

were done with the school officials mainly dealing on the 

study protocol. Upon approval of the proper school 

authority, a series of symposia were conducted by the 

investigators among the students to explain the Metabolic 

Syndrome in general and the study protocol in particular, 

detailing the mechanics of the actual study. Students were 

encouraged to ask questions regarding the study in every 

symposmm. 

A total of 505 (129 males and 376 females) Filipino 

college students from 4 Metro Manila (n=373) and 2 

provincial (n= 132) schools, aged 18-25 years old 

participated after their names were randomly selected by 

computer randomization from che official list of enrollees 

for a particular school semester. Twenty seven students 

were excluded and 478 were available for analysis. 

Students who were randomized were notified by a letter 

signed by the senior study investigator and noted by the 

school authority supervising the study. Included in the 

letter was a consent form, site, date and time of che scudy 

and instructions on fasting for the blood exam. 

The study was conducted among the 3rd and 4th year 
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students aged 18-25 years, because they can personally 

give consent to participate, especially since the srudy 

entailed blood sampling. All the subjects submitted a 

written informed consent. Participants filled-up a 

questionnaire on basic information including name, age, 

gender, date of birth, past medical and family history, 

and history of smoking and alcohol intake. The protocol 

of this study was approved by the Research and Ethical 

Review Board of the University of the Philippines

Philippine General Hospital Medical Center. 

After an overnight fast of 10-12 hours; the students 

were requested to go to the study site where height, body 

weight, waist circumference (WC), and hip circumference 

(HC) were initially measured. Waist to hip ratio (WHR) 

was then computed. Body weight was measured in kilogram 

with a standard Dececco scale to an accuracy of ±0.lkg 

and height was measured in centimeters using a microtoise 

to an accuracy of ±0. lcm with subjects standing straight 

with back and heels against the wall. Body mass index 

(BMI) was computed by dividing the weight (kg) by the 

square of height in meter (m2). With the subject seated,

blood pressure was determined using a standard mercury 

sphygmomanometer. Percent body fat was also measured 

by bioelectrical impedance. 

Blood extraction was done to determine fasting total 

cholesterol, HDL-cholesterol (HDL-C), LDL-cholesterol 

(LDL-C), triglyceride and fasting blood sugar (FBS) using 

enzymatic assay kit (Ellitech Zone lndustril, Sees,France). 

Insulin level was determined by Insulin RIA test (Institute 

of Isotopes Co., Led.). Homeostasis model assessment

insulin resistance (HOMA-IR) was calculated using the 

formula: fasting plasma insulin (ulU/mL) x fasting plasma 

glucose (mmol/L)/22.5. Urine samples were also collected 

for microalbumin determination by immunological semi

quantitative in-vitro determination (ACCU-CHEK, 

Roche). Also included in blood chemistry were 

SGPT&SGOT. Except for Insulin assay, all the 

biochemical parameters were done by a central laboratory 

which was also in-charge of processing the blood for serum 

samples that were brought to another laboratory for 

Insulin assay. 

Definition of Terms 

At risk for MS - subjects with 2 metabolic 

abnormalities, 1 abnormality short of being labeled as MS 

by the NCEP AT P III Modified, or by WHO Asian 
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Modified criteria, at risk for MS were those subjects with 

diabetes and/or impaired fasting glucose and/or increased 

insulin resistance plus 1 abnormality. 

IDF criteria for MS - central obesity (ethnicity specific) 

plus any 2 of the following (1) fasting plasma glucose 

-2!. 1 00mg/ di or previously diagnosed type 2 D M8 

NCEP ATP critecia for MS or ATPIII- 3 out of 5 of the 

following criteria (I) Fasting glucose > 11 0mg/dL (2) 

HDL-C <40 mg/dL for male and <50mg/dL for 

females (3) Triglyceride -2!. 150 mg/dL (4) SBP -2!. 130 

DBP ,2!.85mmHg (5) WC> 102 cm for male,> 88 cm 

for female3 

NCEP-ATP III Modified or AHA/NHLBI- original ATP 

III definition of MS with adjustment in FBS cut-off, 

,2!.110 mg/dL to ,2!.100 mg/dL; waist circumference 

adjustment based on Asian ethnicity from > 102cm 

in males to >90cm and from >88cm in females to 

>80cm9 ; drug treatment for either elevated

triglycerides, reduced HDL-C, elevated BP, elevated

FG may qualify as a risk factor

WHO criteria for MS - require the presence of diabetes, 

impaired fasting glucose or increased insulin 

resistance, plus any 2 of the following factors (1) 

elevated blood pressure of �140/90mmH g  (2) 

Dyslipidemia: Triglyceride .2!_150 mg/dL and/or HDL

C <35 mg/dL for male and <39 mg/di for female 

(3)microalbuminuria � 20 mcg/min (4)

WHR >0.90 for male >0.85 for female or BMI >303 WHO

Asian Modified for MS - original WHO criteria with 

adjustment in BMI from �30 kg/m2 to .2!_25 kg/m2 i; 

Data Analysis 

Data were analyzed with SPSS Statistical analysis 
software (version 10.0, SPSS Inc, Tokyo, Japan). The results 
were reported per parameter as mean ± standard deviation 
(SD) and the prevalence is expressed in percentage as well 
as the subjects at risk for MS. Because of the wide gap in 
number of participants between the school with the most 
number of responders and the school with least number 
of responders, the weighted average of individual schools 
were computed by dividing the sample population per 
school by the total population. 

RESULTS 

A total of 825 subjects were randomized from the 6 

schools, 505 participated with a mean response rate of 

61.2%. Of the 505 who participated, 27 were excluded 

(20 with in(;omple.te blood tests and 7 with no 
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anthropometric data), and 478 students were available 

for analysis. Table 1 showed that almost 75% of the 

subjects were females, and the mean age of the entire 

population was 19.8±1.9 years. The mean BM! was 

20.6±_3.7 kg/m2
• For the WC, the mean value was 

74.9±10.8 cm for males and 68.1± 7.6 cm for females. 

Interesting to note was the difference of at lease 10 cm in 

mean WC of males from college D from the rest of the 

participating schools. Completing the physical 

examination data, rhe mean systolic blood pressure (SBP) 

was 106.3±.12.1 and mean diastolic blood pressure (DBP) 

was 70.5±8.6mmHg. For the biochemical parameters, 

the mean values were 86.6±_9.4, 83.3±.33.7, 

45.5±.7.8(males) and 52.0±_8.8(females) for FBS, 

triglyceride and HDL-C respectively. Utilizing the FBS 

results and insulin level gave us a mean HOMA-IR of 

1.7±.2,2. For the urine microalbumin rest, mean value 

was 13.3±. 15.3mcg/min. Mean SGOT and SGPT were 

19. 1 ±_6. I and 16. 2±. 12. 1 U /L respectively.

According to the MS NCEP-ATPIII Modified results

in Table 2, HDL-C was the most common abnormality 

Table 1. Demographic characteristics of subjects 
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observed, noted to be low in 37.6% of the entire 

population. Elevated BP is the 2nd most common 

abnormality reported, 7.7%. Of the 33(6.9%) students 

who had abnormal fasting glucose, 22 came from college 

E .  Waist circumference was the lowest abnormality 

recorded, present in only 3.8%. The over-all prevalence 

of MS was 2.3% and 7.5% were at risk for MS. By 

gender, males have higher prevalence of MS ar 4.8% 

compared to I .4% for females. 

Looking at the WHO Asian modified criteria for MS, 

as shown in table 3, the prevalence of MS was 14.2%, 

with higher prevalence among females at 15.2% compared 

to 11.3% among males. Over-all, 8.2% were at risk for 

MS. There were I 07 (22.4%) students detected to have 

impaired insulin resistance, 5 of them with impaired fasting 

glucose. Abnormal level of urine microalbumin accounted 

for the most common abnormality which was noted in 

I 53 students, while abnormal WHR was third most 

common abnormality found in 11.5% of the students. 

The number of hypertensives subjects decreased due to 

the higher cut-off for BP using the WHO criteria. 

SCHOOLS GRAND 
CRITERIA A B C D E F TOTAL 

(X + SD) (X + SD) (X + SD) (X + SD) (X + SD) (X + SD) (X + SD) 

Participants 66 85 45 33 156 93 478 
Male 20 [30.3%] 8 [9.4%] 19 [42.2'¾,] 6 [18.2%] 43 [27.6%] 28 [30.1%] 124 (25.9'1/o] 
Female 46 [69.7%] 77 [90.6%] 26 [57.8%] 27 [81.8%] 113 [72.4%] 65 [69.9%] 354 174.1 %] 

Age (years) 19.7.±. 1.0 19.6,±.1.2 20.6 .±. 1.3 20.3 .±. 1.2 19.9 ,±. 1.8 19.5 ,±.2.9 19.8,±.1.9 
Body Mass Index (kg/m') 22.3 .±. s.o 19.6 ,±. 2.5 20.4 .±. 2.6 22.9 .±. 5.5 19.6,±.3.0 21.2,±.3.5 20.6 ± 3.7 
Wai.�t Circumference (cm) 

Male 79.6:t 14.5 70.4 ± 7.6 75.6 .±. 7.0 90.9 ± 16.3 70.8 ± 7.2 75.4 ± 10.0 74.9 ± 10.8 
Female 71.5 ±6,5 66.3±, 5.6 64.7 ± 4.8 71.6 :t ll.5 65.1 ±6,9 72.1 ± 7.3 68. l ± 7.6

Blood Pressure (mmHg) 

Systolic 104.6 .±. 10.5 106.3±9,9 109.5 ,±. 11.0 108.6 .±. 14.2 105.7 ± 12.5 106.1 ± 13.9 106.3 ± 12.1 
Diastolic 68.9 ,±. 8,2 70.0 ,±_ 7.4 72.6 ± 9.7 70.0 ±8,2 70.6 :t 8.6 71.1 ± 9.3 70.5 ± 8.6 

Fasting Blood Glucose (mg/dL) 80.1 .±. 6.1 89.8 ,±. 6.7 91.5:t6 8 ll6.9 :t8.6 89.8 ± 10.5 80.2 ± 6.4 86.6 .±. 9.4 
Triglyceride (mg/ell) 85.3 .±. 41.2 80.6±21.2 99.2:t31.5 79.0 ± 4 l.4 80.8 ± 34.9 82.3 :t32.0 83.3 :t33.7 

HDL-C (mg/ell) 

Male 49.5 ± 6.8 45.0 ± 7.8 44.3 ± 6.4 49.9 .±. I 0.3 44.5:t9.l 44.3 ± 5.9 45.5 .±. 7.8 
Female 54.4 ± 9.0 51.1±8,2 54.2 ± 8.4 52.2 ± 8.4 50.0 ± 9.2 53.8 ± 7.7 52.0 ,±_ 8.8 

HOMA IR 2.1 ± 1.6 1.3 ± 1.5 1.4 ± 1.4 1.7 :t l.6 l.9 .±. 3.2 1.5 ± l.6 1.7 :t 2.2 
Micro albumin (mg/min) 15.6 ,±.13.5 9,5±19.0 8.1 ± 14.0 13.2 :t 14.3 18.6:t 14.7 8.8 ± 11.6 13.3:tl5.3 

SGOT (U/L) 19.0 ,±_ 6.0 I 0.8 ± 4.6 22.1 ± 6.7 18.4 ± 6.2 19.3,±.6.3 19.0:t6.0 

SGPT (U/L) 17.8 ± 14.6 13.1 .±. 5.6 19.1±17.2 14.4±8,8 19.4:tl5.l 17.8 ± 14.6 
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DISCUSSION 

This study showed that the prevalence of MS among 

Filipino college students with mean age of I 9.8+ I .9 was 

at 2.3% by NCEP-ATPIII Modified criteria (Figure 1). 

This figure is slightly lower than the earlier reported 3.6% 

prevalence rate among young Americans aged 8- I 7 17 and 

the 4.2% among children and adolescents aged 12-19 in 

the third Nat ional Health and Nutrition Survey 

(NH ANES III). 18  From the NNHes 2003 -2004 data, 

the age adjusted prevalence for 20-29 years was 6.8%24 

suggesting that MS prevalence is much higher in older 

age group. Low HDL-C, high blood pressure and 

abnormal fasting glucose, were the 3 most common 

abnormalities found in this study. These combination 

was similar to the one reported by Choi Ko et al., among 

Chinese population of Hong Kong.20 Also, the observed 
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low HDL-C was consistent with the earlier findings of 

Dans et al., also among Filipinos with almost 85% 

prevalence of low HDL-C in a population of> 20 years of 

age21 which could reflect decreasing number of exercising 

young adults as well as a more westernized dietary habit. 

No. of Atlnormalities 

Figure 1. Prevalence and At Risk of Metabolic Syndrome Based on 

NCEP and WHO Modified Criteria 

Table 2. Prevalence of metabolic syndrome in filipino college students aged 18-25 based on NCEP-ATPIII modified criteria. 

SCHOOLS 
CRITERIA A B C D E F MALE FEMALE TOTAL 

(n=66) (n=85) (n=45) (n=33) (n= 156) (n=93) (n= I 24) (n=354) (n=478) 

Fasting Glucose 0 4 5 2 22 0 12 21 33' 

Waist Circumference 4 0 0 6 2 6 10 8 18 

Triglyceride 2 I 3 10 2 12 7 19 

HDL-C 17 37 15 12 71 28 36 144 180 

Sysrolic Blood Pressure Diastolic Blood Pressure 3 2 5 4 13 10 26 11 37 

METABOLIC SYNDROME (MS)• 4.8% 1.4% 2.3% 

AT RISK for MS** 15.3% 4.8% 7.5% 

•Presence of3 out of 5 abnonnalities in any combination
•• Presence of 2 out of 5 abnormalities in any combination 

Table 3. Prevalence of metabolic syndrome in filipino college students aged 18-25 based on WHO asian modified criteria. 

SCHOOLS 

CRITERIA A B C D E F( MALE FEMALE TOTAL 

(n=66) (n=85) (n=45) (n=33) (n=l 56) 11=93) (n= 124) (n=354) (n=478) 

Insulin ResistanccFasting Glucose 27 13 9 9 34 15 21 86 107 

Waist-to-Hip Ratio 7 13 2 5 JI 17 15 40 55 

Body Mass Index 13 3 0 8 7 13 16 28 44 

TriglyceridesHDL-C 6 8 3 2 28 3 14 36 50 

Systolic Blood PressureDiasrnlic Blood Pressure 0 2 2 2 5 7 13 5 18 

Microalbumin 28 9 3 11 87 15 35 118 153 

METABOLIC SYNDROME (MS)• 11.3% 15.2% 14.2% 

AT RISK for MS** 5.6% 9.0% 8.2% 

• Presence of2 out of 6 abnormalitie1 in combination with positive insulin resiJtance and/or fasting gluco1e 
.. Presence of I out of 6 abnormalitin in combination with positive insulin misranu and/or fasting glucose The prevalence of MS by WHO Asian criteria

was higher at 14.2% compared to NCEP-ATPJ/1 Modified, wirh almost the same prevalence of at risk for MS at 8.2% (fable 3).
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According to the AHA/NHLBI scientific statement, the 

above combination of atherogenic dyslipidemia, elevated 

blood pressure and elevated plasma glucose were the most 

widely recognized of the metabolic risk factors, and that 

"individuals with these characteristics commonly manifest 

a prothrombotic state and a proinflammatory state as 

well."9 

By applying the WHO Asian modified criteria, MS 

had a prevalence rate of 14.2%. This is largely due to the 

abnormally high urine microalbumin wherein it was 

prevalent in 32% of the subjects. Microalbuminaria has 

been reported as a strong predictor of cardiovascular 

morbidity and mortality in several studies.22 Kim YI et 

al. noted that microalbum in aria was associated with 

hyperinsulinemia and obesi cy in their findings among 

Korean population, and that it suggested that it was a 

feature of MS independent of hypertension and type 2 

diabetes. 25 In addition, some evidence suggests chat 

microalbuminaria may be associated with higher relative 

risks for fatal and nonfatal cardiovascular disease than ocher 

componemts of the metabolic syndrome.26
·
27 Next 

common abnormalities noted were insulin resistance and 

abnormal WHR. Abdominal obesity and insulin 

resistance, were reported to be the predominant underlying 

factors for MS28 and ocher associated condition could be 

physical inactivity, aging and hormonal imbalance. There 

is no doubt that insulin resistance predisposes to che 

hyperglycemia of type 2 diabetes mellicus. Multiple 

metabolic pathways have also been proposed to link insulin 

resistance and compensatory hyperinsulinemia to the 

other metabolic metabolic risk faccors.29 

Muredach et al, concluded chat MS is "more than the 

sum of its parts", recognizing the utility of individual 

criteria in providing incremental information regarding 

che risk for diabetes and cardiovascular disease. 23 The 

investigators also looked at the prevalence of those at risk 

for MS because earlier studies showed chat che presence 

of 2 or more risk factors already put one at risk to 

developing atheroscleroric cardiovascular disease. Also, 

there is a big chance chat these subjects would eventually 

develop MS because they need only 1 more abnormality 

to be labeled as such, thus the need to identify them for 

proper follow-up. By combining those with MS and 

chose at risk for MS, by the NCEP ATPIII Modified criteria, 

this effectively put almost 10% and by WHO Asian 
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Modified, 22.4% of the entire study population at risk 

for future development of atherosclerosis cardiovascular 

disease(ASCVD) and type 2 OM. 

The importance of this study was highlighted by a 

recent meta-analysis of longitudinal studies on Metabolic 

Syndrome and risk of incident cardiovascular events and 

death which showed that MS had a relative risk for 

cardiovascular events and death. This association was 

found out to be stronger in women and in studies that 

utilized WHO definition.30 

To date, this is the only local study on MS wherein 

Insulin resistance was measured among the participants 

reflecting the investigators desire to fully document che 

extent of MS among Filipino young adults and to establish 

the data in this age group. Previous studies in children 

and adolescents showed that components of MS could be 

found in chis population subgroup, however, as in adults, 

there is no clear cut definition of the condition. 

Limitations 

This study has tts limitations. Of the 14 schools 

originally invited to participate, only 6 granted 

permission. This was mainly due to apprehension of school 

officials concerning che privacy of the school and the 

students. Ironically, a few schools declined upon the 

recommendation of school physicians, thinking that the 

study was beyond their medical program and thus not 

necessary. Gathering the students into a symposium was 

also a problem since it was not compulsory and outside of 

their academic requirement, thus no need to attend. _One

provincial school had a low response rate because 2 faculty 

departments were on a study tour including the 30 

students who were earlier randomized when the team 

arrived to conduct the study. Originally, the investigators 

set 1 year as the time frame to finish the whole study and 

because of the above problems, it took 2 years to complete. 

Another limitation is the single urine dipstick 

determination for microalbuminuria instead of the 

recommended 2 out of 3 determinations. This might 

have an effect on the increased number of subjects who 

turned positive for this test. Also, some of the students 

might have exercised prior to submitting their urine 

samples which could lead to an abnormal urine 

microalbumin result. 
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CONCLUSION 

This study showed chat the prevalence of Metabolic 
Syndrome (MS) among Filipino college students or the 
young adults is 2.3% by NCEP-ATPIII Modified Criteria 
and the prevalence of chose at risk by same parameters is 
7.5%. On the other hand, by the WHO Asian modified 
criteria for MS, the prevalence is 14.2% and 8.2% is at 
risk for MS. Low HDL-C, elevated blood pressure, and 
abnormal fasting glucose are the most commonly observed 
abnormalities by NCEP-ATPIII Modified Criteria, whereas 
high urine albumin, impaired insulin resistance, and high 
waist-to-hip ratio are the most commonly observed in the 
WHO Asian Modified Criteria. 
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