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อาการเมตาบอลิคของเจ้าหน้าที่โรงพยาบาลมหาราช นครศรีธรรมราช: การพบความ

ชุกสูงขององค์ประกอบในอาการเมตาบอลิค 1 ถึง 2 ชนิด

	 	 ผลตรวจสุขภาพประจำ�ปี มีความสำ�คัญในการประเมินสุขภาพของเจ้าหน้าที่โรงพยาบาลมหาราช นครศรีธรรมราช จาก

ผลการตรวจสามารถพบความเสี่ยงของกลุ่มอาการเมตาบอลิคโดยประเมินจากความผิดปกติของ 3 ใน 5 องค์ประกอบ ได้แก่ 

ดชันมีวลกายสงู ความดนัโลหติสงู ระดบันํา้ตาลในเลอืดสงู ระดบัไขมนัชนดิไตรกลเีซอไรดส์งูและระดบัไขมนัชนดิเฮชดแีอลตํา่ 

หากพบความผิดปกติน้อยกว่า 3 ใน 5 องค์ประกอบเรียกกลุ่มไม่มีอาการเมตาบอลิค ซึ่งแบ่งย่อยออกเป็น 2 แบบ ได้แก่ ภา

วะกํา้กึง่ของกลุ่มอาการเมตาบอลคิ และหากไม่พบความผดิปกตใิดใน 5 องคป์ระกอบเรยีก กลุ่มไม่มอีงคป์ระกอบอาการเมตา

บอลิค  การศึกษาขั้นต้นพบ ภาวะกํ้ากึ่งของกลุ่มอาการเมตาบอลิค มากในคนตรวจสุขภาพประจำ�ปี  การศึกษานี้มีวัตถุประสงค์

คอืศกึษาภาวะกํา้กึง่ของกลุม่อาการเมตาบอลคิกบัการกลายเปน็อาการเมตาบอลคิ  โดยการเกบ็ขอ้มลูผลตรวจสขุภาพประจำ�ป ี

2551 ของเจา้หนา้ทีโ่รงพยาบาลมหาราช นครศรธีรรมราช จำ�นวน 1,373 ราย พบภาวะกํา้กึง่ของกลุม่อาการเมตาบอลคิ จำ�นวน 

611 ราย (ร้อยละ 44.5)  และมีเพียง 191 ราย (ร้อยละ 10.3) ที่มีผลการตรวจสุขภาพย้อนหลัง 3 ปี (ประจำ�ปี 2548) ผล

การศึกษาพบกลุ่มไม่มีองค์ประกอบอาการเมตาบอลิค  จำ�นวน 78 ราย ในปี 2548 ที่กลายเป็นภาวะกํ้ากึ่งของกลุ่มอาการเม

ตาบอลิค ในปี 2551 จำ�นวน 21 ราย (ร้อยละ 26.9) และพบกลุ่มภาวะกํ้ากึ่งของกลุ่มอาการเมตาบอลิค จำ�นวน 94 ราย ใน

ปี 2548 ที่มีอาการเมตาบอลิค ในปี 2551 จำ�นวน 10 ราย (ร้อยละ 10.6) โดยทั้ง 10 รายมีค่า BMI สูงกว่าปกติ สำ�หรับ

การเปลีย่นแปลงของระดบัสารชวีเคมตีา่งๆ พบครอีะตนินิ, กรดยรูคิ, ไขมนัและฤทธิข์องเอนไซม์ AST สงูขึน้อยา่งมนียัสำ�คญั 

และมีระดับ HDL-C ตํ่ากว่าปกติ (P < 0.05)  นอกจากนี้พบว่ากลุ่มที่ไม่มีองค์ประกอบอาการเมตาบอลิค ในปี 2548 ไม่มี

การกลายเปน็อาการเมตาบอลคิ ในป ี2551 การพบภาวะกํา้กึง่ของกลุม่อาการเมตาบอลคิจงึสามารถใชท้ำ�นายการพฒันาไปเปน็

อาการเมตาบอลิคได้ภายในเวลา 3 ปี  ผลตรวจสุขภาพประจำ�ปีทำ�ให้ทราบภาวะกํ้ากึ่งของกลุ่มอาการเมตาบอลิคในช่วงเริ่มต้น 

อาจสามารถควบคุมให้อยู่ในกลุ่มไม่มีองค์ประกอบอาการเมตาบอลิคและอาจหลีกเลี่ยงการเป็นอาการเมตาบอลิคที่เป็นปัจจัย

เสี่ยงของการเป็นโรคหัวใจและไตวายเรื้อรังได้อย่างน้อย 3 ปี
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Metabolic syndrome in staff of the Maharaj Nakhon Si Thammaraj 

Hospital: high prevalence of 1 to 2 metabolic components in population

		  Background: The annual health check-up is important in the health assessment of staff at the Maharaj 

Nakhon Si Thammaraj Hospital. This check-up may reveal risk factors of several diseases, such as heart disease. 

One important risk factor that can be found is metabolic syndrome (MS). MS is composed of three in five 

components such as obesity, hypertension, insulin resistance and dyslipidemia. Methods: In this study, all data 

from the annual health check-up of staff was collected. Information about 1,373 subjects was collected for the 

year 2008 and 191 subjects had the previous three years’ data of annual health check-ups from the year 2005. 

Results: From this three-year data, we found that 21 out of 78 subjects (26.9 %) without components of MS 

in 2005 had become intermediate MS by 2008. There were 10 out of 94 subjects (10.6 %) with intermediate 

MS in 2005 who became MS by 2008. Every subject was found with high BMI (≥ 25kg/m2
). Interestingly, we 

found a significant increase of AST, cholesterol, TG, glucose, creatinine, uric acid and decease of HDL-C levels 

(P < 0.05). Conclusion: From these results, we concluded that within three years those without components of 

MS in 2005 seem to be never became MS by 2008. It means that the annual health check-up may show early 

stages of intermediate MS and remind staff to control their lifestyle so that if there are without components of 

MS status they may avoid MS for at least 3 years.
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Introduction

	 	 The prevalence of MS among Thai professional 

and office workers was as high as those observed in 

developed countries
(1)
. Metabolic syndrome (MS) is a 

combination of medical disorders that increase the risk 

of developing cardiovascular disease and diabetes
(2)
. 

The risks of MS are aging, obesity, genetic disorders, 

hypertension and lifestyle
(3-6)
. The three years of in-

tensive lifestyle intervention produced long-term ben-

eficial changes in diet, physical activity, and clinical 

and biochemistry parameters, and reduced the diabetes 

risk
(7)
. The annual health check-up is important in the 

diagnosis of MS, but there are varieties of definitions 

for MS, such as those of the World Health Organi-

zation (WHO), the National Cholesterol Education 

Program Third Adult Treatment Panel (NCEP-ATP 

III), the International Diabetes Federation (IDF), and 

the American Heart Association/National Heart, Lung, 

and Blood Institute (AHA/NHLBI)
(8-11)

. Most are small 

differences, so they may be overlooked as MS cases 

during the annual health check-up
(10, 12)

. Usually in 

NCEP-ATP III, MS was diagnosed when at least three 

of five of the following criteria were met for males and 

for females: body mass index or waist circumference or 

waist-to-hip ratio, blood pressure, fasting blood sugar, 

triglyceride, high density lipoprotein cholesterol. But if 

only one or two of those criteria were met, it was called 

non-metabolic syndrome (non-MS). In our preliminary 

study, we found that almost half of population (49.3 %)  

had non-metabolic syndrome (non-MS), that showing 

abnormality of one or two of the five components; 

we established these cases to intermediate metabolic 

syndrome (inter. MS) and this was the same prevalence 

as in another study
(1, 13)

. With these criteria, we could 

overlook a risk that they may develop into MS. So we 

propose that one or two of those five criteria of MS 

are important in diagnosing those at risk. This reason 

led us to the objective of our study about inter. MS, 

to study the risk of MS developing. We attempted to 

predict risk factors from the annual health check-up 

by using the criteria for inter. MS.

Materials and methods

1.	 Study subjects

	 	 We reviewed retrospectively the records of the 

annual health check-up for staff at the Maharaj Nakhon 

Si Thammaraj Hospital who had worked in the hospital 

in 2008. There were 1,373 subjects for 2008 and for 

the previous three years (from 2005) there were 191 

subjects. All subjects had their blood tested for fast-

ing blood sugar (FBS), blood urea nitrogen (BUN), 

creatinine, uric acid, cholesterol, triglyceride (TG), high 

density lipoprotein cholesterol (HDL-C), low density 

lipoprotein cholesterol (LDL-C), aspartate aminotrans-

ferase (AST), alanine aminotransferase (ALT) and 

alkaline phosphatase (ALP). Anthropometric variables 

were recorded: genders, age, body weight, height and 

blood pressure (BP).

2.	 Definition of metabolic syndrome

	 	 Metabolic syndrome was defined according 

to the guidelines of the USA’s National Cholesterol 

Education Program (NCEP) Third Adult Treatment 

Panel III (ATP III) with modification of body mass 

index (BMI). Traditional BMI cut off of ≥ 30 kg/
m

2
 underestimated MS prevalence in Thai population 

while BMI ≥ 25 kg/m2
 was found to be suitable solu-

tion
(14)
 The metabolic syndrome (MS) was diagnosed 

when at least three of the following criteria were met 

(Table 1). Non-metabolic syndrome was divided into 2 

groups according to our preliminary data; 1) Interme-

diate metabolic syndrome (inter. MS) was diagnosed 

when at one or two of those criteria were present, 2) 

without components of MS (w/o MS) were diagnosed 

when those criteria were absent.
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Table 1 Components of metabolic syndrome in the annual health check-up of staff in the Maharaj Nakhon Si 
Thammaraj Hospital, Thailand 
 
Component of MS Criteria of this study 

Any 3 of following 5 features 
NCEP (21) 
Any 3 of following 5 features 

1. Central obesity  BMI ≥ 25 kg/m2 (14) Waist circumference: 
man ≥ 102 cm 
woman ≥ 88 cm 

TG ≥ 150 mg/dL TG ≥ 150 mg/dL 2. Lipids 
HDL-C: 
man < 40 mg/dL 
woman < 50 mg/dL 

HDL-C: 
man < 40 mg/dL 
woman < 50 mg/dL 

3. Blood pressure  Systolic ≥ 130 or diastolic ≥ 85 
mmHg or both 

≥ 130/85 mmHg  

4. Glucose Fasting plasma glucose: 
≥ 110 mg/dL 

Fasting plasma glucose: 
≥ 110 mg/dL* 

* ≥ 110 mg/dL may be applicable. 

Table 1	 Components of metabolic syndrome in the annual health check-up of staff in the Maharaj Nakhon 

Si Thammaraj Hospital, Thailand

3.	 Data analysis

	 	 Continuous variables were summarized as mean 

+ SD and categorical data as percentages. Compari-

son of the changes occurring within each group was 

undertaken using paired t-test for all continuous vari-

ables; the P values were derived from the T-statistic 

calculated by MS-Excel. 

Results

1.	 Characteristics of study subjects and metabolic  

	 syndrome

	 	 Baseline characteristics of the 1,373 subjects: 

MS was found in 133 subjects (10 %), inter. MS 

was found in 611 subjects (46 %) and w/o MS were 

found 629 subjects (44 %) (Table 2). The 223 male 

subjects, MS was in 41 subjects (18 %), inter. MS 

was in 125 subjects (56 %) and w/o MS were in 57 

subjects (26 %). The 1,150 female subjects, MS was 

in 92 subjects (8 %), inter. MS was in 486 subjects 

(42 %) and w/o MS were in 572 subjects (50 %) 

(Table 2). To examine the effect of aging, they were 

divided into 2 categories as following the annual 

health check-up for staff with < 35 and ≥ 35 years 
old. First is < 35, where we found MS in 14 subjects 

(1 %), inter. MS in 144 subjects (11 %) and w/o MS 

in 231 subjects (16 %) (Table 2). Age group was < 

35, with MS found in 119 subjects (9 %), inter. MS 

in 467 subjects (35 %) and w/o MS in 398 subjects 

(28 %) (Table 2). We found that the number of inter. 

MS cases was increased with age.

2.	 Predictive metabolic syndrome in three years

	 	 We checked the previous 3-year data (from 

2005) and found that 191 in 1,373 subjects had an 

annual health check-up each year (13.9 % of the 2,008 

total). The number of w/o MS showed a decrease from 

78 to 69. The number of inter. MS was increased from 

94 to 98. Those with MS were increased from 19 
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to 24. In the same case, subjects who changed from 

without components of MS to inter. MS were 21 out of 

78 subjects. There were 3 male and 18 female subjects 

(age ≥ 38-58). A change from inter. MS to MS was 

seen in 10 out of 94 subjects, all were female (age 

≥ 38-51) with abnormal BMI that may be important 
component for MS in Thai(15). But within three years, 

w/o MS seem to be unchanged to MS (Table 3). 

Table 2 	 Age–sex specific prevalence of w/o MS, inter. MS and MS in the annual health 

check-up of staff in the Maharaj Nakhon Si Thammaraj Hospital, Thailand

Table 3  	 Changes of w/o MS, inter. MS and MS from 2005 to 2008 in the annual health check-up of staff 

in the Maharaj Nakhon Si Thammaraj Hospital, Thailand

8

Table 3  Changes of w/o MS, inter. MS and MS from 2005 to 2008 in the annual health check-up of staff in the 
Maharaj Nakhon Si Thammaraj Hospital, Thailand 
 
Year Metabolic syndrome status 

w/o MS Inter. MS MS 2005 
78 (100 %) 94 (100 %) 19 (100 %) 

w/o MS Inter. 
MS 

MS w/o MS Inter. 
MS 

MS w/o MS Inter. 
MS 

MS 2008 

57 
(73 %) 

21 
(27 %) 

0 
(0 %) 

12 
(13 %) 

72 
(76 %) 

10 
(11 %) 

0 
(0 %) 

5 
(26 %) 

14 
(74 %) 

Number (s) indicate number of subjects (percentage)  
 
 3.	 Changes of biochemical substances and anthro- 

	 pometric variables in metabolic syndrome

	 	 In this study we found some changes of bio-

chemical substances, the 21 subjects who had w/o MS 

that became inter. MS showed a significant increase 

in creatinine and some components of MS: TG, BMI 

and body weight (P < 0.05) (Table 1, Figure 1). 

We also found that the 10 subjects who had inter. 

MS that became MS showed significant increases 

in creatinine, uric acid, cholesterol, AST and in a 
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component of MS: glucose, except decreased HDL-C 

(P < 0.05). We found AST changed from its normal 

level (12–32 U/L; that is 16.9 + 3.8 U/L) increased 

to 21.1 + 5.5 U/L (Table 4). It means that we may 

detect an abnormal AST in MS people. We also found 

creatinine changes even in normal levels (< 1.2 mg 

%); which was increased from normal low (0.66 + 

0.07 mg/dL) increased to normal high (0.84 + 0.09 

mg/dL) (Table 4). This means that the kidney may 

have some changes in intermediate MS and MS.

Table 4 	 Changes of biochemical substances in w/o MS, inter. MS and MS from year 2005 to 2008 in the 

annual health check-up of staff in the Maharaj Nakhon Si Thammaraj Hospital, Thailand
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Discussion

	 	 The annual health check-up is very important 

to define MS in a normal population; usually the 

prevalence of MS is low, so we may overlook early 

cases of MS. In our study we found that inter. MS 

has a high prevalence among hospital staff. It may 

be higher in the general population due to their lack 

of knowledge, attitude and behaviour. Inter. MS was 

found mostly in females suggesting that females are 

at high risk in this hospital, but we noticed that the 

number of male subjects was less that of female sub-

jects, further survey in a large number of male subjects 

should be performed. However, Boonyavarakul et al 

showed that MS was significantly influenced by gen-

der, BMI and age
(16)
. Within three years (2005–2008) 

we found changes from the w/o MS to inter. MS and 

from inter. MS to MS but not from w/o MS to MS, 

so it means that it takes at least 3 years to move from 

risk status to MS. The prevention and management 

of the metabolic syndrome should be started in those 

who are overweight, even childhood
(14, 17)

, also in this 

population. Among Asian people, especially Korean 

and Chinese, it was found that MS was also associated 

with CKD
(18, 19)

. In this study, creatinine and uric acid 

were increased in MS, that similar to another study, 

as hyperuricemia was prevalent among Thai men and 

women receiving routine health examinations, serum 

uric acid is positively associated with MS
(20)
. In conclu-

sion, we found that inter. MS may be enough to predict 

an abnormality in our staff even when they usually 

look healthy, but have underlying some diseases.
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check-up of staff in the Maharaj Nakhon Si Thammaraj Hospital, Thailand. All cases, 10/94 subjects, 

were female with BMI change.



32 วารสารเทคนิคการแพทย์และกายภาพบำ�บัด • ปีที่ 23 ฉบับที่ 1 • มกราคม-เมษายน 2554

2.	 Watanabe H, Tanabe N, Watanabe T, Darbar D, 

Roden DM, Sasaki S, et al. Metabolic syndrome 

and risk of development of atrial fibrillation: the 

Niigata preventive medicine study. Circulation 

2008; 117: 1255-60.

3.	 Tereshina EV. Metabolic abnormalities as a basis 

for age-dependent diseases and aging? State of 

the art. Adv Gerontol 2009; 22: 129-38.

4.	 Andreassi MG. Metabolic syndrome, diabetes and 

atherosclerosis: influence of gene-environment 

interaction. Mutat Res 2009; 667: 35-43.

5.	 Isezuo SA. The metabolic syndrome: Review of 

current concepts. Niger Postgrad Med J 2006; 

13: 247-55.

6.	 Brown TM, Sanderson BK, Bittner V. Drugs are 

not enough: the metabolic syndrome--a call for 

intensive therapeutic lifestyle change. J Cardi-

ometab Syndr 2009; 4: 20-5.

7.	 Lindstrom J, Louheranta A, Mannelin M, Rastas 

M, Salminen V, Eriksson J, et al. The Finnish 

Diabetes Prevention Study (DPS): Lifestyle in-

tervention and 3-year results on diet and physical 

activity. Diabetes Care 2003; 26: 3230-6.

8.	 Alberti KG, Zimmet P, Shaw J. The metabolic 

syndrome: a new worldwide definition. Lancet 

2005; 366: 1059-62.

9.	 Executive Summary of The Third Report of The 

National Cholesterol Education Program (NCEP) 

Expert Panel on Detection, Evaluation, And Treat-

ment of High Blood Cholesterol In Adults (Adult 

Treatment Panel III). JAMA 2001; 285: 2486-97.

10.	 Grundy SM, Cleeman JI, Daniels SR, Donato 

KA, Eckel RH, Franklin BA, et al. Diagnosis 

and management of the metabolic syndrome: 

an American Heart Association/National Heart, 

Lung, and Blood Institute Scientific Statement. 

Circulation 2005; 112: 2735-52.

11.	 Alberti KG, Zimmet PZ. Definition, diagnosis 

and classification of diabetes mellitus and its 

complications. Part 1: diagnosis and classification 

of diabetes mellitus provisional report of a WHO 

consultation. Diabet Med 1998; 15: 539-53.

12.	 Tanomsup S, Aekplakorn W, Sritara P, Woodward 

M, Yamwong S, Tunlayadechanont S, et al. A 

comparison of components of two definitions of 

the metabolic syndrome related to cardiovascular 

disease and all-cause mortality in a cohort study 

in Thailand. Diabetes Care 2007; 30: 2138-40.

13.	 Patel A, Huang KC, Janus ED, Gill T, Neal B, 

Suriyawongpaisal P, et al. Is a single definition of 

the metabolic syndrome appropriate?--A compara-

tive study of the USA and Asia. Atherosclerosis 

2006;184: 225-32.

14.	 Rawdaree P, Ngarmukos C, Deerochanawong C, 

Suwanwalaikorn S, Chetthakul T, Krittiyawong 

S, et al. Thailand diabetes registry (TDR) project: 

clinical status and long term vascular complica-

tions in diabetic patients. J Med Assoc Thai 2006; 

89(Suppl 1): S1-9.

15.	 Pongchaiyakul C, Nguyen TV, Wanothayaroj E, 

Karusan N, Klungboonkrong V. Prevalence of 

metabolic syndrome and its relationship to weight 

in the Thai population. J Med Assoc Thai 2007; 

90: 459-67.

16.	 Boonyavarakul A, Choosaeng C, Supasyndh 

O, Panichkul S. Prevalence of the metabolic 

syndrome, and its association factors between 

percentage body fat and body mass index in rural 

Thai population aged 35 years and older. J Med 

Assoc Thai 2005; 88 (Suppl 3): S121-30.

17.	 Santibhavank P. Prevalence of metabolic syn-

drome in Nakhon Sawan population. J Med Assoc 

Thai 2007; 90: 1109-15.

18.	 Chang IH, Han JH, Myung SC, Kwak KW, Kim 

TH, Park SW, et al. Association between meta-



33J Med Tech Phy Ther • Vol.23 No.1 • January-April 2011

bolic syndrome and chronic kidney disease in the 

Korean population. Nephrology 2009;14: 321-6.

19.	 Chen J, Gu D, Chen CS, Wu X, Hamm LL, Munt-

ner P, et al. Association between the metabolic 

syndrome and chronic kidney disease in Chinese 

adults. Nephrol Dial Transplant 2007; 22: 1100-6.

20.	 Lohsoonthorn V, Dhanamun B, Williams MA. 

Prevalence of hyperuricemia and its relationship 

with metabolic syndrome in Thai adults receiving 

annual health exams. Arch Med Res 2006; 37: 

883-9.

21.	 Park SH, Lindholm B. Definition of metabolic 

syndrome in peritoneal dialysis. Perit Dial Int 

2009; 29 (Suppl 2): S137-44.


