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Association between Sleep Duration and Albuminuria in Patients with Hypertension: Korean
National Health and Nutrition Examination Survey 2011—2012

Jin Wook Kwon, Seon-Ki Park*, Hong Gyun Kim, Sae Mi Lee
Department of Family Medicine, Dong-Eui Medical Center, Busan, Korea

Background: Albuminuria is an indicator of renal impairment in patients with diabetes or hypertension. Studies on the effect of sleep duration on
albuminuria in hypertension patients are limited. Hence, the purpose of this study was to investigate the association between sleep duration and

albuminuria in Korean hypertension patients.

Methods: In this cross-sectional study, data on hypertensive patients were obtained from the fifth Korean National Health and Nutrition Examination
Survey (2011-2012). Participants were classified into five groups according to self-reported sleep duration. Multiple logistic regression analyses were
performed to determine the association between sleep duration and albuminuria.

Results: When the sleep duration was shorter than 5 hours or longer than 9 hours, the odds ratio (OR) for albuminuria was significantly higher. After
adjusting for age, sex, diabetes, hemoglobin A1c, systolic blood pressure, depressive symptom, stress status, smoking status, drinking habit,
triglycerides, estimated glomerular filtration rate, and body mass index, ORs (95% confidence interval) for sleep durations of <5 hours and =9 hours

were 1.69 (1.14-2.51) and 2.00 (1.22-3.26), respectively.

Conclusion: This study showed that a sleep duration of <5 hours or >9 hours was associated with the high prevalence of albuminuria in Korean

hypertension patients.
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Table 1. Clinical characteristics of the study subjects according to sleep duration

Sleep duration (h)

Characteristic P-value
<5 (n=699) 6 (n=825) 7 (n=852) 8 (n=648) >9 (n=251)
Age (y) 66.5£11.2 60.5+12.9 59.5+12.7 60.2£134 65.0£12.0 <0.001
Smoking status <0.001
Never 452 (64.7) 456 (55.3) 460 (54.0) 338(52.2) 144 (57.4)
Ex-smoker 148 (21.2) 223 (27.0) 215 (25.2) 175 (27.0) 56 (22.3)
Current 99 (14.2) 146 (17.7) 177 (20.8) 135 (20.8) 51(20.3)
Albuminuria* 143 (20.5) 123 (14.9) 120 (14.1) 95 (14.7) 53 (21.1) 0.001
Sex (male) 255 (36.5) 416 (50.4) 449 (52.7) 338(52.2) 109 (43.4) <0.001
Alcohol drinking® 261 (37.3) 408 (49.5) 454 (53.3) 336 (51.9) 118 (47.0) <0.001
Stress status <0.001
Very high 39 (5.6) 37 (4.5) 27 (3.2) 26 (4.0) 5(6.0)
High 161 (23.0) 162 (19.6) 164 (19.2) 103 (15.9) 47 (18.7)
Middle 325 (46.5) 476 (57.7) 498 (58.5) 363 (56.0) 1 18 (47.0)
Low 174 (24.9) 150 (18.2) 163 (19.1) 156 (24A1) 71 (28.3)
Depressive symptom 122 (17.5) 116 (14.1) 118 (13.8) 9(12.2) 44 (17.5) 0.043
DM 153 (21.9) 173 (21.0) 169 (19.8) 122 (18.8) 60 (23.9) 0.408
eGFR (mL/min/1.73 m?) 83.4+17.5 85.7+17.3 86.3£16.8 86.0£17.6 87.1£17.9 0.002
TG (mo/dL) 153.9+129.4 153.7+£103.1 157.0£106.9 157.4+116.5 159.5+91.7 0.915
HbA1C (%) 6.1£0.9 6.0+0.8 6.0+09 6.0+0.8 6.2+1.0 0.021
BMI (kg/m?) 248135 25.0+£3.3 25.0+£3.3 249133 24.5+£3.6 0.160
Systolic blood pressure (mmHg) 134.9+16.8 134.7+£16.5 134.6+£15.5 135.4+16.5 136.8t17.9 0.380

Values are presented as meantstandard deviation or number (%).

DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; TG, triglyceride; BMI, body mass index.
*Albuminuria was defined as urinary albumin-creatinine ratio >30 mg/g. "Alcohol intake was defined as >1 time per a month.

Analyzed by chi-square test or one-way ANOVA.
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Table 2. Odds ratios of albuminuria according to sleep duration in Korean hypertension patients

Sleep duration (h)

P-value
<5 6 7 8 >9
Unadjusted 1.94(1.31-2.87) Reference 1.11(0.78-1.58) 1.16(0.79-1.71) 2.29 (1.43-3.69) <0.001
Model 1 1.59 (1.08-2.35) Reference 1.13(0.78-1.62) 1.17 (0.79-1.72) 1.99 (1.24-3.19) 0.017
Model 2 1.64 (1.11-2.44) Reference 1.10(0.75-1.60) 1.16 (0.78-1.73) 1.87 (1.15-3.02) 0.017
Model 3 1.69(1.14-2.51) Reference 1.09 (0.75-1.58) 1.17 (0.78-1.75) 2.00 (1.22-3.26) 0.005

Values are presented as odds ratio (95% confidence interval).

Model 1 was adjusted for sex, age. Model 2 was adjusted for diabetes mellitus, HoA1C, systolic blood pressure plus Model 1. Model 3 was adjusted for depressive
symptom, stress status, smoking status, alcohol drinking, triglyceride, estimated glomerular filtration rate, body mass index plus Model 2.

Analyzed by multiple logistic regression.

Table 3. Odds ratios of albuminuria according to sleep duration in Korean hypertension patients by age

Sleep duration (h)

P-value
<5 6 7 8 >9
Age <60
Unadjusted 1.56 (0.77-3.20) Reference 1.22 (0.64-2.31) 1.40(0.73-2.69) 1.88(0.67-5.25) 0.657
Adjusted” 1.47(0.67-3.21) Reference 1.08 (0.55-2.13) 1.40 (0.69-2.84) 1.85(0.66-5.22) 0.665
Age >60
Unadjusted 1.65 (1.08-2.52) Reference 1.05 (0.70-1.56) 0.95 (0.60-1.50) 2.08 (1.24-3.50) 0.007
Adjusted” 1.65 (1.08-2.52) Reference 1.05 (0.71-1.55) 0.98 (0.62-1.56) 1.98 (1.20-3.27) 0.012

Values are presented as odds ratio (95% confidence interval).

*Adjusted for sex, age, diabetes mellitus, HoA1C, systolic blood pressure, depressive symptom, stress status, smoking status, alcohol drinking, triglyceride, estimated

glomerular filtration rate, body mass index.
Analyzed by multiple logistic regression.
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