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Abstract This study was conducted to identify relationships between lung function disorders and Metabolic
Syndrome(MetS) that have common comorbidities such as Cardio Vascular Diseases(CVD). According to the hypothesis
that there may be a significant relationship between them, analyses were conducted to identify the proper management
point for those diseases. Overall, 53,829 data were taken from KNHANES 2008-2013. Included data were
PFT(Pulmonary Function Test) done and age over 40. All the 14 confounders applied, only 8,137 cases (M:3,951,
F:4,186) were left. Low pulmonary function was divided into two categories, obstructive and restrictive patterns, based
on the Global Initiative for Chronic Obstructive Lung Disease(GOLD) criteria, while MetS was defined based on the
revised NCEP-ATPIII criteria. The relationships between those diseases were analyzed using logistic regression
analysis. In addition, for the prevalence rate, cross-tab analysis were conducted. There were no significant relationships
observed between obstructive lung disease and MetS, but a restrictive pattern had a meaningful relationship with
MetS. Specifically, MetS showed a higher prevalence rate for both obstructive and restrictive pattern patients than
the control group. Restrictive pattern patients showed a higher prevalence rate to MetS than obstructive patients.
Overall, restrictive lung patterns showed a meaningful association with MetS, but not with obstructive patterns.
Additionally, the prevalence rate of MetS among restrictive patients was higher than among obstructive patients.

Keywords : Cardiovascular disease, KNHANES, Metabolic Syndrome(MetS), Obesity, Obstructive lung disease,
Prevalence Rate, Restrictive lung disease
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Table 1. General Characteristics of Participants

Males (N=3,951), (Mean=SD, N (%),) Females (N=4,186), (Mean+SD, N (%),)
Obstructive Restrictive Control P_ Obstructive Restrictive Control P

(N=927) (N=449) (N=2,575) Value (N=205) (N=347) (N=3,634) Value
Age 62.8+0.4 57.9+0.7 51.5+0.2 <.0001 62.7+1.0 55.8+0.7 52.6+0.2 <.0001
Smoking 365 (42.8) 149 (37.8) 937 (41.1) 0.37 23 (12.4) 13 ( 4.6) 153 (4.4) <.0001

Low 274 (29.8) 90 (17.6) 292 (9.8) 70 (35.9) 85 (22.9) 642 (17.5)

F M-L 254 (27.3) 119 (27.4) 638 (25.7) 57 (28.5) 86 (25.3) 892 (25.5)
Income' M_H 192 (21.0) 108 (25.9) 761 (30.8) oot 44 (20.6) 98 (30.1) 925 (26.4) <o

High 207 (21.9) 132 (29.1) 884 (33.8) 34 (14.9) 78 (21.8) 1,175 (30.7)

<Ele 310 (34.5) 98 (18.2) 420 (13.7) 124 (62.0) 162 (40.9) 1,151 (29.9)

Edu Mid. 191 (20.8) 96 (19.4) 378 (14.0) 27 (12.0) 50 (14.4) 567 (15.0)
Level* High 275 (30.4) 147 (36.7) 940 (39.3) oot 37 (19.0) 101 (33.5) 1267 (37.2) oot

>Col 151 (14.4) 108 (25.7) 837 (33.0) 17 (7.0) 34 (11.1) 649 (18.0)
Economic Activity 566 (63.8) 313 (72.3) 2,130(85.4) <.0001 84 (44.5) 142 (45.5) 1,905(54.3) 0.006

Marrital Status 918 (98.9) 441 (96.6) 2,513(96.4) 0.02 205(100.0) 341 (99.0) 3,599 (99.0) -

Sleeping Hours 6.79+0.1 6.78+0.1 6.860.1 0.63 7.01+0.5 6.90+0.2 6.78+0.10 0.71
Alcohol Drinking 159 (19.5) 87 (23.6) 655 (27.8) 0.0007 5 (3.3) 4 (23) 162(4.8) 0.30
Physical Activity 201 (21.1) 107 (24.5) 653 (25.0) 0.16 34 (14.3) 68 (20.4) 832 (22.9) 0.04
Prot 74.9+1.7 79.2+2.3 86.1+0.9 <.0001 48.4+2.1 55.3+1.7 61.8+0.6 <.0001
i]ot(;lie Fat 37.2£1.5 41.8+2.2 45.9+0.8 <.0001 22.9+1.7 27.5+1.4 32.5+0.5 <.0001
CH? 3434+4.6 352+6.5 36243.1 0.003 27448.0 289+6.9 296+2.9 0.03
B.M.I 23.5+0.1 25.5+0.2 24.5+0.1 <.0001 23.3+0.3 25.3£0.3 24.1£0.1 <.0001
FEV1 2.5+0.03 2.6+0.02 3.5+0.01 <.0001 1.740.04 1.9+0.02 2.5+0.01 <.0001
FEVIp 77.6+0.6 77.9£0.4 95.3+0.2 <.0001 76.1£1.4 77.1£0.5 97.5+0.25 <.0001
Waist Cir.* 85.4+0.4 89.3+0.5 85.5+0.2 <.0001 80.8+0.8 83.8+0.6 80.2+0.2 <.0001
HDL-C® 46.9+0.5 44.1+0.6 45.7+0.3 0.0001 49.3+1.0 48.7£0.8 51.0+0.2 0.006
TG® 1588+5.0 174+6.3 178+3.9 0.006 139+9.3 141£7.1 122+1.7 0.006
SBP’ 12740.7 128+0.9 12340.4 <.0001 123+1.6 125£1.2 119+0.4 <.0001
B DBP? 78.7+0.5 81.7+0.6 81.8+0.3 <.0001 74.2+0.9 77.9+0.7 76.4+0.2 0.007
Fasting Glucose 104+0.9 108.1+1.3 103+0.6 0.002 99+1.4 102+1.3 97+0.4 0.0004

L.F_income::Family Income(M_L:Middle Low, M_H:Middle High), 2.Edu_Level:Education Level(Ele:Elementary, Mid:Middle school, High:High
school:, Col:College), 3.CH:CarboHydrate 4,Waist Cir.. Waist Circumference, 5.HDL C:High Density Lipoprotein Cholesterol,
6.TG:TriGlyceride, 7.SBP:Systolic blood pressure, 8.DBP:Diastolic blood pressure
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Table 2. Prevalence Rate of each disease

Disease Males (N, %) PR™ (%) Females (N, %") PR*™ (%) All (N. %") P.R"" (%)
Obstructive 927 (19.8) 203 205 ( 47) 53 1132 ( 13.0) 13.9
Restrictive 449 (10.5) 10.6 347 ( 83) 8.6 796 ( 9.5) 9.7
MetS 1,484 (382) 380 1,452 (34.0) 357 2936 ( 36.3) 36.7
All 3,951 (54.9) - 4,186 (45.1) R 8,137 (100.0) ;

*%: weighted percent **P.R : age standardized Prevalence Rate, estimated by year 2005 population
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Metabolic syndrome

Disease Males Females All
(%+S.E, p_value, N) (%+S.E, p_value, N) (%+S.E, p_value, N)
Obstructive.(N) 37.17 + 2.04 0.67 (927) 45.94+ 445 0.001 (205) 38.61 + 1.86 0.02 (1,132)
s MI 37.10 £ 2.03 0.69 (917) 45.94 £ 4.45 <.001 (205) 38.57 £ 1.86 0.02 (1,122)
s Stroke 36.82 £ 2.05 0.78 (909) 45.82 = 4.47 0.001 (203) 38.31 + 1.87 0.03 (1,112)
s Angina 36.86 + 2.04 0.77 (912) 4522 + 4.51 0.002 (201) 38.22 + 1.86 0.03 (1,113)
s MI+Stroke+Angina 36.42 = 2.06 0.92 (884) 45.09 + 453 0.003 (199) 37.86 = 1.87 0.05 (1,083)
control(N) 36.19 + 1.14 (2,575) 31.87 £ 0.99 (3,634) 34.00 £ 0.78 (6,209)
All (N) 3,951 4,186 8,137
s : exclude MI : Myocardial Infarct,
Table 4. Prevalence Rate of Metabolic Syndrome by Restrictive Lung Disease
Metabolic syndrome
Disease Males Females All
(%+S.E, p_value, N) (%+S.E, p_value, N) (%+S.E, p_value, N)
Restrictive(N) 53.25 £ 2.96 <.0001 (449) 49.34+ 3.38 <.0001 (347) S1.71 £ 2.21 <.0001 (796)
s MI 52.92 + 2.97 <.0001 (440) 49.00 + 3.39 <.001 (345) 51.37 £ 2.22 <.0001 (785)
s storke 52.94 £ 3.01 <.0001 (438) 49.10 + 3.39 <.001 (345) 51.41 £ 2.25 <.0001 (783)
s angina 53.17 £ 2.99 <.0001 (436) 48.75 £ 3.41 <.001 (339) 51.42 £ 2.25 <.0001 (775)
s mi+stroke+angina 52.53 = 3.05 <.0001 (417) 4824 + 3.43 <.001 (336) 50.80 = 2.29 <.0001 (753)
control(N) 36.19 + 1.14 (2,575) 31.87 + 0.99 (3,634) 34.00 + 0.78 (6,209)
All (N) 3,951 4,186 8,137
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Table 5. Other diseases significantly differs in Prevalence Rate (p<0.05)

Male Female All
ML, DM, HiBP, Obesity |,
Obstructive lung MI', DM®, HiBP?, Obesity | * DM, HiBP, Obesity | Abdominal obesity |
disease Stroke, Asthma, Asthma, Angina, Stroke, Asthma,

high TG, Low HDL C,

MI, DM, HiBP, Obesity,

Restrictive |
estriciive lung Abdominal obesity,

DM, HiBP, Obesity,
Abdominal obesity

MI, DM, HiBP, Obesity,
Abdominal obesity

disease X R Stroke, Angina,
Stroke, Angina high TG, Low HDL C, high TG, Low HDL_C
DM, HiBP, Obesity, DM, HiBP, Obesity, MI, DM, HiBP, Obesity,
Metabolic Abdominal obesity, Abdominal obesity, Abdominal obesity,
syndrome Stroke, low HDL C°®, Stroke, Angina, high TG, Stroke, angina, high TG,

high TGS, high Chol”,

low HDL c, high Chol,

low HDL C, high Chol

1.MI:Myocardial Infarct, 2.DM:Diabetes Mellitus, 3.HIBP:Hypertension, 4. | : significantly lower than control group.
5. HDL_C:High-Density Lipoprotein Cholesterolemia 6.TG: TriGlyceridemia, 7..high Chol:Hyper Cholesterolemia
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Table 6. Significantly related chronic diseases

Dependent
variables Discases Male Female All
Independent. O.R (95% C.I) P-value OR (95% C.I) P-value OR (95% C.I) P-value
variables
MetS! 1.01 (0.79-1.30) 0.92 1.35 (0.88-2.09) 0.17 0.97 (0.79-1.20) 0.07
Obstructive Obesity* 0.71 (0.56-0.90) 0.01 0.47 (0.31-0.73) 0.00 0.56 (0.45-0.69) <.00
lung disease Abdominal obesity 1.42 (1.04-1.94) 0.03 0.98 (0.55-1.73) 0.94 1.28 (0.98-1.66) 0.07
high Chol? 0.98 (0.74-1.31) 0.91 0.66 (0.40-1.08) 0.10 0.77 (0.60-0.99) 0.04
Asthma 4.27 (1.94-9.42) 0.00 5.69 (2.47-13.08) 0.00 4.64 (2.71-7.96) <.00
MetS 1.34 (1.01-1.76) 0.04 1.45 (0.998-2.11) 0.05 1.34 (1.07-1.67) 0.01
. MP 2.87 (2.01-8.11) 0.05 2.49 (0.42-14.79) 0.32 2.47 (1.03-5.96) 0.04
Restrictive
lung disease Hypertension 1.34 (1.02-1.78) 0.04 1.47 (1.06-2.05) 0.02 1.35 (1.09-1.66) 0.00
Obesity 2.34 (1.80-3.04) <.00 1.49 (1.12-1.99) 0.01 1.85 (1.54-2.24) <.00
Abdominal obesity 1.44 (1.00-2.06) 0.05 1.53 (1.01-2.31) 0.05 1.48 (1.13-1.93) 0.00
D.M* 1.34 (0.99-1.81) 0.06 1.71 (1.07-2.72) 0.02 1.46 (1.13-1.90) 0.00
Hypertension 3.89 (3.05-4.95) <.00 5.06 (4.05-6.32) <.00 4.40 (3.74-5.17) <.00
Obesity 4.92 (3.92-6.17) <.00 5.07 (4.19-6.14) <.00 5.09 (4.37-5.94) <.00
Metabolic Abdominal obesity 5.02 (3.64-6.94) <.00 8.71 (6.33-11.98) <.00 6.35 (5.97-7.95) <.00
Syndrome DM 5.10 (3.65-7.14) <.00 6.80 (4.53-10.21) <.00 5.47 (4.27-7.03) <.00
High Chol 1.60 (1.20-2.14) 0.00 1.60 (1.24-2..06) 0.00 1.66 (1.37-2.00) <.00
High TG® 8.36 (6.30-11.10) <.00 17.41 (11.69-25.92) <.00 10.10 (8.00-12.75) <.00
Low HDL C°® 6.58 (5.08-8.53) <.00 4.28 (3.33-5.49) <.00 5.49 (4.59-6.56) <.00

1.MetS: Metabolic Syndrome, 2.high Chol:
hyperTriGlyceridemia, 6.Low HDL_C; Low High-Density Lipoprotein Cholesterolemia, *Obesity: BMI excluded among the control variables
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