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Table 1 The characteristics of the participants
. Male (n =230) Female (n=250) Total (n =480)
Variables Number (%)  Number (%)  Number (%)

Age (years)

20-29 4 (1.7 7 (2.8) 11 (2.3)

30-39 45 (19.6) 42 (16.8) 87 (18.1)

40-49 101 (43.9) 99 (39.6) 200 (41.7)

50-59 68 (29.6) 86 (34.4) 154 (32.1)

> 60 12 (5.2) 16 (6.4) 28 (5.8)
Mean = SD 46.45 +8.13 47.16 £9.08 46.82 +8.64
Marital status

Single 13 (5.7) 50 (20.0) 63 (13.1)

Couple 199 (86.5) 168 (67.2) 367 (76.5)

Divorce/separate/widow 18 (7.8) 32 (12.8) 50 (10.4)
Education level

Primary school 18 (7.8) 16 (6.4) 34 (7.1)

Secondary school 112 (48.7) 46 (18.4) 158 (32.9)

Bachelor degree and over 100 (43.5) 188 (75.2) 288 (60.0)
Income (baht/month)

<10,000 25 (10.9) 42 (16.8) 67 (14.0)

10,001-20,000 105 (45.6) 65 (26.0) 170 (35.4)

> 20,000 100 (43.5) 143 (57.2) 243 (50.6)
Occupation

Government officer/ State enterprise 198 (86.1) 187 (74.8) 385 (80.2)

worker

Employee 21 (9.2) 41 (16.4) 62 (12.9)

Housewife/Retiree 4 (1.7) 15 (6.0) 19 (4.0)

Business owner/Trader 7 (3.0) 7 (2.8) 14 (2.9)
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Table 1 The characteristics of the participants (Cont.)
Male (n =230) Female (n=250) Total (n =480)
Variables Number (%) Number (%) Number (%)
Work activity
Inactivity 3 (1.3) 3(1.2) 6 (1.2)
Light 135 (58.7) 197 (78.8) 332 (69.2)
Moderate 78 (33.9) 43 (17.2) 121 (25.2)
Heavy 14 (6.1) 7 (2.8) 21 (4.4)
Exercise (days/week)
<3 157 (68.3) 203 (81.2) 360 (75.0)
>3 73 (31.7) 47 (18.8) 120 (25.0)
Going out by walking or bicycle
(days/week)
<3 205 (89.1) 229 (91.6) 434 (90.4)
> 3 (> 10 minutes/time) 25 (10.9) 21 (8.4) 46 (9.6)
Cigarette smoking
Non-smoker 176 (76.5) 249 (99.6) 425 (88.5)
Smoker 54 (21.6) 1 (0.4) 55 (11.5)
Family history of HTN/DM/
dyslipidemia
Yes 126 (54.8) 156 (62.4) 282 (58.8)
No 104 (45.2) 94 (37.6) 198 (41.2)
Medications of HTN/DM/
dyslipidemia
Yes 43 (18.7) 45 (18.0) 88 (18.3)
No 187 (81.3) 205 (82.0) 392 (81.7)

n : number; SD : standard deviation; HTN : hypertension; DM : diabetes mellitus
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Table 2 The prevalence of metabolic syndrome and its components of the participants

Male (n =230) Female (n=250) Total (n =480)

Criteria/Components Number (%) Number (%) Number (%)
Metabolic syndrome by IDF 32 (13.9) 42 (16.8) 74 (15.4)
Metabolic syndrome by NCEP ATP III 43 (18.7) 43 (17.2) 86 (17.9)
Waist circumference > 90/80 cm 76 (33.0) 110 (44.0) 186 (38.8)

(male/female)
Fasting plasma glucose > 100 mg/dL 61 (26.5) 41 (16.4) 102 (21.2)
Triglycerides > 150 mg/dL 89 (38.7) 40 (16.0) 129 (26.9)
HDL-C < 40/50 mg/dL (male/female) 3 (1.3) 14 (5.6) 17 (3.5)
Blood pressure > 130/85 mmHg 103 (44.8) 91 (36.4) 194 (40.4)
Mean = SD Mean = SD Mean + SD

Waist circumference (cm) 86.24 £9.14 79.10 +£10.14 82.52+10.30
Fasting plasma glucose (mg/dL) 97.11 £ 22.69 91.68 +24.93 94.28 +24.01
Triglycerides (mg/dL) 150.64 + 68.74 116.42 £41.36 132.81 + 58.66
HDL-C (mg/dL) 63.19+13.24 74.89 £17.02 69.28 +16.39
Blood pressure (mmHg)

SBP 125.02 £15.35 120.28 = 13.88 122.55+14.78

DBP 77.16 £11.26 73.57 £9.68 75.29 +10.61
Total cholesterol (mg/dL) 224.86 +43.86 210.20 = 37.00 217.22 £41.05
LDL-C (mg/dL) 131.81 +38.79 111.46 +31.87 121.21 £36.75
BMI (kg/m?) 24.65+£3.45 23.58 £3.94 24.10+3.75

n : number; IDF : International Diabetes Federation; NCEP ATP III : National Cholesterol Education Program Adult Treatment

Panel III; cm : centimeter; mg/dL : milligram per deciliter; HDL-C : high-density lipoprotein cholesterol; mmHg : millimeter

Hg; SD : standard deviation; SBP : systolic blood pressure; DBP : diastolic blood pressure; LDL-C : low-density lipoprotein

cholesterol; BMI : body mass index; kg/m? : kilogram per square meter
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Table 3 The relationship between dietary pattern and metabolic syndrome
% with % without
Variables metabolic metabolic OR 95% CI
syndrome syndrome

Number of meals per day >3 11.8 14.7 0.28 0.05-1.48
<3 88.2 85.3 1.00

Late night meal intake Yes 11.8 3.5 9.22%  1.37-61.97
No 88.2 96.5 1.00

Large meal intake Dinner 55.9 50.9 0.92 0.40-2.14
Others 441 49.1 1.00

Favorite cooking Deep fry/Fry 52.9 50.9 1.08 0.46 - 2.55
Others 47.1 49.1 1.00

Favorite taste Salty/Sweet 44.1 414 1.49 0.60 - 3.67
Others 55.9 58.6 1.00

Meal-made pattern Non home-made 23.5 26.7 1.14 0.36-3.58

Both 441 41.4 1.12 0.43-2.94
Home-made 324 31.9 1.00

Repeated dietary type Yes 44.1 319 2.00 0.78 - 5.11
intake No 55.9 68.1 1.00

Time between dinner and <4 52.9 44.8 1.52 0.64 - 3.63
bedtime (hours) >4 47.1 55.2 1.00

Time spent on each meal <15 61.8 50.0 1.66 0.68 - 4.06
(minutes/meal) >15 38.2 50.0 1.00

Alcohol consumption >30 23.6 8.6 3.54*  1.04-12.07

(grams/day) 15-30 2.9 3.9 1.37 0.14-13.17

<15 14.7 16.4 0.94 0.30-2.95
No drinking 58.8 71.1 1.00

Water intake (glasses/day) <8 76.5 85.8 0.44 0.15-1.30
>8 23.5 14.2 1.00

High-calorie juice intake >1 23.5 23.7 0.70 0.24 - 2.06
(glasses/day) <l 76.5 76.3 1.00

Fatty meat intake >3 8.8 9.5 0.80 0.15-4.27
(days/week) <3 91.2 90.5 1.00

Meat product intake >3 5.9 7.8 0.65 0.10 - 4.06
(days/week) <3 94.1 92.2 1.00

Bakery product intake >3 14.7 10.3 5.24*  1.32-20.89
(days/week) <3 85.3 89.7 1.00

Fried food intake >3 14.7 12.5 1.86 0.38-9.24
(days/week) <3 85.3 87.5 1.00

Coconut milk food intake >3 5.9 9.5 0.24 0.02 - 2.30
(days/week) <3 94.1 90.5 1.00

Vegetable intake >3 61.8 59.1 1.00 0.35-2.24
(days/week) <3 38.2 40.9 0.88
Fruit intake >3 41.2 49.1 1.00

(days/week) <3 58.8 50.9 1.15 0.44-3.01

* p-value < 0.05; OR : odds ratio; 95% CI : 95% confidence interval
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Table 3 The relationship between dietary pattern and metabolic syndrome (Cont.)

% with % without
Variables metabolic metabolic OR 95% CI
syndrome syndrome

Whole grain intake >3 14.7 14.7 1.00 0.32-4.61
(days/week) <3 85.3 85.3 1.21

Single-plate food intake >3 8.8 12.9 0.65 0.13-3.15
(days/week) <3 91.2 87.1 1.00

Semi-instant food intake >3 2.9 4.7 0.39 0.02 -8.16
(days/week) <3 97.1 95.3 1.00

Salty processed food intake >3 2.9 7.3 0.26 0.02 - 3.36
(days/week) <3 97.1 92.7 1.00

High-sugar food intake >3 5.9 8.6 0.79 0.10 - 6.56
(days/week) <3 94.1 91.4 1.00

Snack intake >3 2.9 6.9 0.41 0.02-7.14
(days/week) <3 97.1 93.1 1.00

Calorie from carbohydrate > 65 5.9 13.8 0.28 0.04 - 1.82
(%) <65 94.1 86.2 1.00

Calorie from protein >15 79.4 69.4 1.81 0.60 - 5.49
(%) <15 20.6 30.6 1.00

Calorie from fat >35 17.6 14.7 1.12 0.37-3.39
(%) <35 82.4 85.3 1.00

OR : odds ratio; 95% CI : 95% confidence interval
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Relationships Between Dietary Patterns and
Metabolic Syndrome in Working Age Population in
Mueang District, Nakhon Ratchasima Province

Ratchada Sutadarat* Suyanee Pongthananikorn**
Kulwara Meksawan**

ABSTRACT

The objective of this study was to examine the prevalence of metabolic syndrome and the
relationship between dietary pattern and metabolic syndrome in working age population in Mueang
District, Nakhon Ratchasima Province. The samples were 480 persons (230 males and 250 females)
aged 20 years and over in Mueang District, Nakhon Ratchasima Province who received the annual
health examination at Maharat Nakhon Ratchasima Hospital during December, 2008 through March,
2009. The diagnosis of metabolic syndrome was defined by the IDF and the NCEP ATP III criteria,
with the modified waist circumference cut off points for Asian population. The data were collected
from blood biochemical test, blood pressure measurement, waist circumference measurement, and
questionnaires. The relationship between dietary pattern and metabolic syndrome was evaluated by
multiple logistic regression. The results showed that the prevalence of metabolic syndrome defined by
the IDF was 15.4% and by the NCEP ATP III was 17.9%. The analysis of the relationship between
dietary pattern and metabolic syndrome showed that late night meal intake, alcohol consumption more
than 30 grams per day, and bakery product intake more than 3 days per week were significantly
associated with metabolic syndrome (p < 0.05). The findings from this study illustrated that the
metabolic syndrome was one of health problem in urban population, and dietary pattern was an
important factor that influenced the development of metabolic syndrome. Therefore, it is suggested
that some dietary patterns should be modified, especially late night meal intake, alcohol consumption
and high carbohydrate and fat intake to decrease the risk of metabolic syndrome.

Key words: metabolic syndrome, prevalence, dietary pattern
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