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Abstract The purpose of this study was to identify the factors associated with the improvement of metabolic
syndrome, and provide basic data for the health management of clients. The subjects were 280 adults who were
diagnosed with metabolic syndrome in 2013, and who were examined from January 2013 to December 2014. The
data were analyzed by descriptive statistics, t-test, X’-test, and logistic regression analysis with SPSS WIN 18. The
change rate from 3 to 2 risk factors was 60.6% among those clients whose metabolic syndrome improved. The
improvement group showed a decrease in their waist circumference, systolic blood pressure, triglycerides and increase
in their HDL cholesterol in 2014 compared to 2013, as well as decreased drinking, increased exercise, proper calorie,
protein and carbohydrate uptake, and increased consumption of a lipid lowering agent. Exercise, calorie uptake and
maintenance of an oral hypoglycemic drug influenced the improvement of the metabolic syndrome. In conclusion, it
is necessary to have an intervention program including exercise enhancement and diet modification and to reinforce
the health education for continuing health management.
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Table 1. General Characteristics of Subjects
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Unit: n (%), MeantSD (N=280)

Characteristics Total Male Female

<40 20 (7D 19 ( 9.0) 1 ( 14
Age 40-49 98 (350 83 (393) 15 (217
(year) 50-59 108 (38.6) 79 (374) 29 (420
60< 54 (19.3) 30 (142) 24 (348)
Body Weight (kg) 74.6£11.60 78.7£9.10 62.0+9.09
Under weight (<18.5) 1 ( 04) - 1 ( 14
».  Normal (18.5~22.9) 28 (10.0) 12 (57 16 (232
Body Mass Index (ke/m') (0 "\ iohe (23.0~24.9) 57 (204) 39 (185) 18 (26.1)
Obesity (=25.0) 194  (69.3) 160  ( 75.8) 34 (493)
Non-smoker 125  (446) 56 ( 26.5) 69 (100.0)

Smoking Ex-smoker 90 (32.1) 90 (42.7) -

Smoker 65 (232) 65  (30.8) -
None 68 (243) 19 ( 9.0) 49 (710
L Light 78 279 61 28.9 17 24.6
Drinking Miderate 106 E37.9; 103 §48.8; 3 E 4.3;

Heavy (daily) 28 ( 10.0) 28 (133) -
None 196 ( 70.0) 150 (711 46 ( 667)
Exercise Irregularly (1-2/week) 59 (21.1) 45 (21.3) 14 (20.3)
Regularly (more 3-4/week) 25 ( 89 16 ( 7.6) 9 (13.0)
Calorie Proper e?.ting 40 (14.3) 28 (13.3) 12 (17.4)
Over cating 240 ( 85.7) 183 ( 86.7) 57 (82.6)
Protein Proper cating 103 ( 368) 65  ( 30.8) 38 (55.0)
Over eating 177 (632) 146 (69.2) 31 (44.9)
Fat Proper ecating 66 ( 23.6) 40 ( 19.0) 26 (37.7)
Over cating 214 (76.4) 171 ( 81.0) 43 ( 62.3)
Proper eatin, 111 39.6 76 36.0 35 50.7
Carbohydrate 0vepr eatingg 169 E 604; 135 E 64.0; 34 E 49.3;
. ] No 197 (70.4) 146 ( 69.2) 51 (73.9)
Antihypertensives drug Yes 83 (29.6) 65  (308) 18 (26.1)
. . No 229 81.8 168 79.6 61 88.4
Diabetic drug Yes 51 E 13.2; ) E 20.4; 8 E 11.6;
.. . No 259 (1 92.5) 194 (91.9) 65 (94.2)
Hyperlipidemia drug Yes 20 (15 17 (81 4 (58
Total 280 (100.0) 211 (75.4) 69 (24.6)

Table 2. Change of Metabolic Syndrome Diagnosis Components
Unit: n (%)
2014 year
Number of Improvement Maintenance
2013 year
Components (n=109) (n=171)
0 1 2 3 4 5

3 213 (76.1) 3 ( 28) 22 (202) 66 (60.6) 89 (5200 30 (176) 3 ( L18)
4 56 (20.0) B 2 (18 14 (128 15 ( 88) 18 (105 7 ( 41)
5 11 ( 39 - 2 (18 B 1 ( 0.6) 2 (105 6 ( 35
Total 280 (100.0) 3 (28 26 (238) 80 (734) 105 (614) 50 (292) 16 ( 9.4)
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Table 3. Change of Metabolic Syndrome Index between 2013 and 2014 among Improvement Group

Unit: Mean+SD

2013 year 2014 year t P
Waist circumference (cm) 8693 + 7.06 8555 + 7.37 4.393 <.001
Systolic blood pressure (mmHg) 131.19 + 11.84 128'(7) + 11.56 2.345 .021
Diastolic blood pressure (mmHg) 8124 =+ 8.58 8037 + 8.76 1.003 318
Fasting bloode sugar (mg/dL) 104.06 =+ 28.15 105'2 + 30.57 -.624 534
Triglyceride (mg/dL) 198.05 + 134'; 141'3 + 70.57 5.814 <.001
HDL cholesterol (mg/dL) 4521 £ 10.44 53.06 + 11.30 -10.770 <.001

Table 4. Change of Life Style Nutrition, and Drug Intake between 2013 and 2014 among Improvement Group

Unit: n(%)

Characteristics 2013 year 2014 year XZ p

None 30 (275 51 (468) 26045 <001
L Light 23 (2L 35 (321
Drinking Moderate 45 (413) 23 (2L1)

Heavy(daily) 11 ( 10.1) -

None 91  ( 83.5) 28 (257) 84336 <001
Exercise Irregularly 13 ( 11.9) 17 ( 15.6)
regularly 5 ( 4.6) 64 ( 58.7)

Caloric Proper eating 12 (110 74 (679 73819 <001
' Over cating 97 (. 89.0) 35 (321

Protein Proper eating 43 ( 39.4) 62 (. 56.9) 6.633 .007
ote Over eating 66 ( 60.6) 47 (43.0)

Fat Proper ecating 31 ( 28.4) 45 (41.3) 3.959 .064
Over cating 78 (71.6) 64 (58.7)

Proper eating 48 ( 44.0) 86 (78.9) 27.967 <.001
Carbohydrate Over cating 61 (56.0) 23 (2L1)

) ) No 83 (76.1) 78 (71.6) 594 538
Antihypertensives Yes 2% (23.9) 31 (284)

o No 95 (872 90  ( 82.6) 893 450
Diabetic drug Yes 14 (128 19 (174

) . No 106 (97.2) 93 ( 85.3) 9.744 003
Antihyperlipidemia drug Yes 3 ( 28) 16 (14.7)
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Table 5. Life Style, Nutrition, and Drug Intake Between Improvement Group and Maintanence Group

7} 71Ed %= 37090

unit: n (%)

Characteristics Improvement Maintanence XZ P

Dec 76 (69.7) 75 (439) 2299 <001
Drinking Inc 3 ( 28 30 (17.5)
Maint 30 (275 66 (386)

Dec 28 (257) 76 (444)  26.003 <001
Exercise Inc 80 (734) 76 (444)
Maint 1 ( 09 19 (1LD

Dec 62 (569 24 (140) 63874 <001
. Mod Maint 12 (110 17 (99
Calorie Over Maint 35 (32.1) 119 ( 69.6)
Inc - 11 ( 64)

Dec 2 (202) 20 (1L7)  64% 091
Protein Mod Maint 40 (367) 53 (31.0)
Over Maint 44 ( 404) 91 (532
Inc 3 ( 28 7 (4D

Dec 16 (147 4 ( 23) 27934 <001
Fat Mod Maint 29 (266) 23 (135)
Over Maint 62 ( 56.9) 132 (77.2)
Inc 2 (18 12 (10

Dec 38 (349) 24 (140) 34369 <001
Mod Maint 48 (44.0) 55 (322)
Carbohydrate Over Maint 23 (2L1) 84 ( 49.1)
Inc - 8 ( 47

None 25 (229) 54 (31.6) 5239 155
. . Cont Med 6 (55 16 ( 94)
Antihypertensives drug g 77 (706) 98 (573)
New Med 1 ( 09 3 (18

None 13 (119 34 (199) 4295 231
o Cont Med 6 (55 5 (29
Diabetic drug Disc Med 89 ( 81.7) 129 ( 75.4)

New Med 1 ( 09 3(1.8)

None 32.8) 10 ( 58 8859 031
o Cont Med 13(11.9) 11 ( 64)
Hyperlipidemia drug Disc Med 93(85.3) 142 ( 83.0)
New Med - 8 (47

Dec: decrease, Inc: increase, Maint: maintain, Mod Maint: moderate maintain, Over Maint: Over maintain

None: none, Cont Med: continued medication, Disc Med: discontinued medication, New Med: new medication
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Table 6. Factors Influencing on Metabolic Syndrome Improvement

Characteristics EXP( ﬁ) (95% CI ) p
Dec 1.308 ( .672 ~ 2.549) 430
Drinking Inc 301 (.074 - 1231) 095
ref: Maint
Dec 6404 ( .672 - 61.010) .106
Exercise Inc 12.027 (1.277 ~ 113.232) .030
ref: Maint
Dec 5324 (2.134 - 13.282) .000
Calorie Inc 1446 (443 - 4.720) 541
ref: Over Maint
Dec 2.093 ( .862 - 5.080) 103
Protein Inc 836 (367 - 1.902) 669
ref: Over Maint
Dec 2752 (.695 - 10.903) 150
Fat Inc 2292 (915 .  5.743) 077
ref: Over Maint
Dec 1.507 ( .560 ~ 4.060) 417
Carbohydrate Inc 1.066 (409 _  2.778) .896
ref: Over Maint
Cont Med 493 (.237 ~ 1.027) .059
Antihypertensives drug New Med 817 (259 - 2570) 729
ref: None
Cont Med 385 (.150 - .985) .046
Diabetic drug New Med 1.692 (421 - 6.807) 459
ref: None
Cont Med 2502 (471 - 13.280) 282
Hyperlipidemia drug New Med 1441 (523 - 3.964) 480
ref: None
Dec: decrease, Inc: increase, Maint: maintain, Mod Maint: moderate maintain, Over Maint: Over maintain
None: none, Cont Med: continued medication, Disc Med: discontinued medication, New Med: new medication
A FAEE 2AE ol thdAkE AA ST WstE do] Bikth olF JHE £5 52 &5 A
60%E HATE AE RSl sd39 slEEd, 75 @ Aol I FHES HEtHI8le AdAT
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