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Factors associated with Self-Rated Health in Metabolic Syndrome and Relationship between
Sleep Duration and Metabolic Syndrome Risk Factors

Lee, Bo Gyeong - Lee, Jae Yeon - Kim, Sun Ah - Son, Dong Min - Ham, Ok Kyung

Department of Nursing, Inha University, Incheon, Korea

Purpose: Purpose was to explore associations between sleep duration and metabolic syndrome (MS) risks, and to determine factors
associated with self-rated health (SRH) of adults with MS compared to other adults, Methods: This is a secondary data analysis
based on the Fifth Korea National Health and Nutrition Examination Survey KNHANES V (N=12662). Study instruments included
sleep duration, MS risk factors, SRH and health-related quality of life (HRQoL). Results: Mean age of participants was 43.68+ 12.26
years, Fifty-eight percent were women, and 18.3% were identified as having MS, Systolic blood pressure (SBP), diastolic blood pres-
sure (DBP), and SRH were significantly different according to sleep duration (p <.05) among all participants, In the non MS group,
male gender, younger age (19~30 and 41~50 age brackets) upper income level, sufficient sleep duration, and high density lipopro-
tein (HDL) were positively associated with SRH, whereas, lower education levels (< middle school), glucose level, and waist circum-
ference were negatively associated with SRH (p<.05). In the MS group, lower income, lower education levels (< middle school),
glucose level, and waist circumference were negatively associated with SRH, whereas, having an occupation was positively associat-
ed with SRH (p <.05). Conclusion: Results suggest that tailored approaches are required for prevention and control of MS and sleep
duration of each individual should be considered rather than applying standardized guidelines. However, as sleep quality was not in-
cluded in the analysis, further investigations regarding influence of sleep quality on MS and SRH and controlling for other lifestyle

and health behavior factors are required.
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Table 1. Differences in General Characteristics, Self-rated Health Status, EQ-5D, and Sleep Duration between the Metabolic Syndrome

and Normal Group

Total Normal Metabolic syndrome
Variables Categories (N=12,662) (n=10,340) (n=2,322) Yort 0
n (%) or M+SD n (%) or M+SD n (%) or M+SD
Gender Male 5347 (42.2) 4439 (42.9) 908 (39.1) 11.38 .001
Female 7315 (57.8) 5901 (57.1) 1414 (60.9)
Age (yr) 43.68+12.26 42.12+12.14 50.62+10.20 -31.34 <.001
19~30 2146 (16.9) 2034 (19.7) 112 (4.8) 179.11 <.001
31~40 3198 (25.3) 2886 (27.9) 312 (13 4)
41~50 2919 (23.1) 2393 (23.1) 526 (22.7)
51~60 3186 (25.2) 2244 (21.7) 942 (40.6)
61~64 1213 (9.6) 783 (7.6) 430 (18.5)
Income level Lower 2974 (23.5) 2370 (22.9) 604 (26.0) 18.94 <.001
Lower middle 3211 (25.4) 2589 (25.0) 622 (26.8)
Upper middle 3226 (25.5) 2688 (26.0) 538 (23.2)
Upper 3251 (25.7) 2693 (26.0) 558 (24.0)
Education level < Elementary school 1643 (13.0) 1058 (10.2) 585 (25.2) 604.89 <.001
Middle school 1324 (10.5) 927 (9.0) 397 (17.1)
High school 4951 (39.1) 4170 (40.3) 781 (33.6)
> College 4744 (37.5) 4185 (40.5) 559 (24.1)
Occupation Yes 8515 (67.2) 7011 (67.8) 1504 (64.8) 7.92 .005
No 4147 (32.8) 3329 (32.2) 818 (35.2)
Self-rated health Very good 594 (4.7) 529 (5.1) 65 (2.8) 238.69 <.001
Good 3883 (30.7) 3346 (32.4) 537 (23 1)
Fair 6305 (49.8) 5137 (49.7) 1168 (50.3)
Poor 1687 (13.3) 1209 (11.7) 478 (20.6)
Very poor 193 (1.5) 119(1.2) 74 (3.2)
EQ-5D
Mobility No problem 11637 (91.9) 9671 (93.5) 1966 (84.7) 200.17 <.001
Some problem 1004 (7.9) 655 (6.3) 349 (15.0)
Serious problem 21(0.2) 14(0.1) 7(0.3)
Self-care No problem 12443 (98.3) 10192 (98.6) 2251 (96.9) 29.91 <.001
Some problem 209 (1.7) 142 (1.4) 67 (2.9
Serious problem 10 (0.1) 6(0.1) 4(0.2)
Usual activities No problem 12078 (95.4) 9956 (96.3) 2122 (91.4) 104.29 <.001
Some problem 549 (4.3) 363 (3.5) 186 (8.0)
Serious problem 35(0.3) 21(0.2) 14 (0.6)
Pain/discomfort No problem 10356 (81.8) 8581 (83.0) 1775 (76.4) 68.37 <.001
Some problem 2182 (17.2) 1680 (16.2) 502 (21.6)
Serious problem 124 (1.0) 79 (0.8) 45 (1.9)
Anxiety/depression  No problem 11453 (90.5) 9413 (91.0) 2040 (87.9) 22.62 <.001
Some problem 1154 (9.1) 883 (8.5) 271 (11.7)
Serious problem 55(0.4) 44 (0.4) 11 (0.5)
EQ VAS 76.02+27.71 76.27+23.31 74.94+42.03 2.09 .036
Sleep duration 6.88+1.27 6.90+1.25 6.82+1.35 2.80 .005
Insufficient* 1426 (11 3) 1107 (10.7) 319(13.7) 17.57 <.001
Sufficient’ 10360 (81 8517 (82.4) 1843 (79.4)
Over-sufficient’ 876 (6. 9) 716 (6.9) 160 (6.9)

*Sleep duration < 6 hours: Insufficient; "Sleep duration 6~9 hours: Sufficient; *Sleep duration =9 hours; EQ-5D=EuroQol-5Dimension; EQ VAS=EuroQol Visual

Analogue Scale.
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Table 2. Factors associated with Self-rated Health among the Metabolic Syndrome and Normal Group

. i Normal Metabolic syndrome
Variables Categories : - : -
B Estimate  SE p  Oddsratio 95% Cl B Estimate  SE o Oddsratio 95% Cl

Gender Male -0.41 0.05 <.001 0.67 -0.50~0.31 -0.09 0.10  .399 092 -0.28~0.11
Female 0.00 1.00 0.00 1.00

Age (yr) 19~30 -0.28 0.10  .003 0.76 -0.46~-0.10 -0.11 0.22 628 090 -0.54~0.32
31~40 -0.10 0.09 254 090 -0.28~0.07 0.01 0.17 964 1.01 -0.32~0.34
41~50 -0.18 0.09 .043 0.84 -0.35~0.01 -0.01 0.14 951 099 -0.29~0.27
51~60 -0.09 0.08 297 092 -0.25~0.08 -0.04 0.12 735 096 -0.27~0.19
61~64 0.00 1.00 0.00 1.00

Income level Lower 0.46 0.06 <.001 1.59 0.35~0.57 0.35 0.12 .003 1.42 0.12~0.58
Lower middle 0.28 0.05 <.001 1.32 0.18~0.39 0.19 0.11 .091 1.21 -0.03~0.41
Upper middle 0.19 0.05 <.001 1.21 0.09~0.29 -0.04 0.12 757 096 -0.26~0.19
Upper 0.00 1.00 0.00 1.00

Education level  <Elementary school  0.62 0.08 <.001 1.85 0.46~0.77 0.67 0.14 <.001 1.96 0.40~0.95
Middle school 0.45 0.08 <.001 1.57 0.30~0.60 0.45 0.14  .001 1.57 0.18~0.72
High school 0.02 0.04 585 1.02 -0.06~0.11 0.19 0.11 .083 1.21 -0.03~0.41
> College 0.00 1.00 0.00 1.00

Occupation Yes -0.06 0.04 158 094 -0.15~0.02 -0.18 0.09 .044 0.83 -0.36~-0.01
No 0.00 1.00 0.00 1.00

Sleep duration  Insufficient* 0.34 0.06 <.001 1.40 0.22~0.46 0.20 0.12 .084 122 -0.03~043
Over-sufficient’ 0.30 0.08 <.001 1.34 0.15~0.44 0.25 0.16 117 128 -0.06~0.56
Sufficient’ 0.00 1.00 0.00 1.00

Metabolic Systolic BP 0.00 0.00 .14 1.00 -0.07~0.00 0.00 0.00 436 1.00 0.00~0.01

syndrome Diastolic BP 0.01 0.00 .094 1.01 0.00~0.01 -0.01 0.01 289 099 -0.02~0.01
risk factor Glucose 0.01 0.00 .007 1.01 0.00 0.01 0.00 <.001 1.01 0.00~0.01

Triglyceride 0.00 0.00 121 1.00 0.00 0.00 0.00 .181 1.00 0.00
HDL -0.01 0.00 <.001 0.99 0.00 -0.01 0.01 221 099 -0.02~0.00
WC 0.01 0.00 .026 1.01 0.00~0.01 0.01 0.01 .003 1.01 0.00~0.02

R?=.05 (Cox&Snell), .05 (Nagelkerke),
Model chi-square=481.83, p <.001

R?=.05 (Cox&Snell), .06 (Nagelkerke),
Model chi-square=124.69, p <.001

*Sleep duration < 6 hours: Insufficient; *Sleep duration 6~9 hours: Sufficient; “Sleep duration = 9 hours; BP=Blood pressure; HDL=High density lipoprotein; WC=\Waist circumference.

Table 3. ANCOVA for Differences in Metabolic Syndrome Risk Factors and Self-rated Health according to Sleep Duration

Sleep duration

Variables Insufficient* (n=1,426) Sufficient” (n=10,360) Over-sufficient” (n=876) E 0
M=SD M=SD M=SD

Systolic BP! 119.27+16.83° 116.37+£15.75° 114.92+17.07¢ 476 .009 (b<a)

Diastolic BP! 77.98+£10.71° 76.64+10.53° 74.61+£10.91¢ 10.51 <.001 (c<b<a)

Glucose 97.50+22.70 95.79+20.42 95.79+23.97 2.63 072

Triglyceride 132.91£100.81 129.26+108.71 127.78+97.61 1.56 210

HDL 50.32+12.18 49.87+11.42 50.17+£11.87 2.02 133

WC 81.17+£9.88 80.24+£9.96 79.31+£10.68 2.26 104

Self-rated health! 2.92+0.86° 2.73+0.78° 2.88+0.80¢ 37.81 <.001 (b<a,0)

*Sleep duration < 6 hours: Insufficient; "Sleep duration 6~9 hours: Sufficient; *Sleep duration =9 hours; ‘ANCOVA with age and gender were included as covariates;
IPost hoc analysis was performed using Bonferroni correction; BP=Blood pressure; HDL=High density lipoprotein; WC=Waist circumference.
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