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Association between Respiratory Function and Albuminuria
among Korean Male according to Smoking Status: The 2011
Korea National Health and Nutrition Examination Survey
(KNHANES)

Ha Ji Jung, Chang Jin Choi, Han na Choi, Hyun Su Youn, Ui Hyang Yeo, Young Mi Uen

Department of Family Medicine, Seoul St. Mary's Hospital, College of Medicine, The Catholic University of
Korea, Seoul, Korea

Background: Several studies have found an association between decreased respiratory function and renal im-
pairment in those with chronic kidney disease. The relationship has not been investigated for healthy smokers.
The aim of this study was to examine the association between respiratory function and renal function according
to smoking status in Korean male population.

Methods: From the 5th Korean National Health and Nutrition Examination Survey (KNHANES), we enrolled
1246 male participants who were 40 years or older. As a cross-sectional study, the association between respira-
tory function and renal function were analysed depending on the  smoking status. Pearson correlation analysis
was used to find the association between respiratory function and renal impairment. Covariance Analysis al-
lowed to compare renal function (albuminuria, eGFR) with respiratory function (FEV+, FVC) according to smok-
ing status.

Results: Regardless of smoking status, there was a negative correlation between respiratory function (FEV1
and FVC) and urinary albumin to creatinine ratio (LogUACR), and positive correlation between respiratory func-
tion (FEV, and FVC) and estimated glomerular filtration rate (eGFR). Smokers have lower FEV and FVC in
case they have albuminuria, after adjusting for covariant (P=0.012, P=0.010, respectively).

Conclusions: Respiratory function was significantly lower in male smokers with albuminuria. Primary care
physicians need to recognize that albuminuria may accompany with decreased respiratory function and to de-
tect renal function impairment earlier in male smokers.
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Table 1. Basic characteristics of the study subjects®

U, eGFR7T 40| mE FEV1Z} FVCO| Zpoli= o),
A-FA g, G, 1] FF, &5, AR B
8o] FEAHLAS AYSIGITE B B L2 P SAS

[e)
version 9.2 (SAS Institute Inc., Chicago, IL, USA)E AR+
3ty G2 252 Pvalue 0.05 w|vte g2 31t

z
1. 917 CHAIRIS 0| S

1) AT e

% 1.246% F WIFAATLL 2117, FARLE 1,0359
ol BRABL HFAR o] 5494, G0 548
Al Zol7k GG, £ 2 7ke] APLAS} FHH &
BaAE 4] Hol7t gleick £ A9 FAAA A M
7} ShoR], AR P oAl FALeA o WkTHP
=0.005) (Table 1).

2) FNAH
AT WA Aolo] A<, F3 BMA F
ol TAEA] Poron], MUY T FFE, Fie 2
NETET GBS B SR BUTHZZ P=

Non smoker (n=211) Smoker (n=1,035) P-value”

Age, years 54.9+0.9 54.8+0.5 0.891
Body mass index, kg/m” 24.3+0.2 24.4+0.1 0.664
Blood pressure, mmHg

Systolic 123.8+1.3 124.0+0.6 0.881

Diastolic 81.7+£0.9 80.5+0.4 0.205
Glucose, mg/dL 100.6+1.8 102.8+0.9 0.292
HbAlc, % 5.8+0.08 5.9+0.03 0.138
Diabetes mellitus 27 (8.1) 165 (15.0) 0.009
Hypertension 76 (33.3) 450 (42.3) 0.044
Cardiovascular disease 3(0.68) 46 (3.50) 0.011
Drinking, g ethanol per day 0.005

Og 50 (24.4) 151 (14.4)

<30g 136 (61.7) 675 (62.9)

>30g 25 (13.9) 209 (22.8)
Regular exercise® 0.500

No 164 (79.6) 806 (76.8)

Yes 47 (20.4) 225 (23.1)

*Data are presented as Mean+SE, Number (%) unless otherwise indicated.

"Calculated by #test or chi-square test.

‘Regular exercise was indicated when the subject moderate exercise on a regular basis for more than 30 minutes at a time and more than five days
per week, or severe exercise for more than 20 minutes at a time and more than three times per week.
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3) H7]% AA
FEV; d|&A]= BlFAARE0] 91.7%, FAAREo] 88.5%
B(P=0.023) H]FAAEOA =3kaL, FVC d&2= +
& 7+ ZFol7) 919lT). FEV/FVCE: B-dAztto] 0.75, H|S:
AAEo] 0.772 H|FAAREONA B =THP<0.001). A
oHd et Had S 23t Hlo] el vl
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Table 2. Respiratory and kidney function of the study subjects®
Non smoker (n=211)
3.23+0.06
91.7£1.2
4.19+0.06
91.8+1.0
0.77+0.007
0.98+0.010
88.5+1.1
23.6+11.0

P-value®
0.172
0.023
0.947
0.853
<0.001
0.208
0.108
0.844
0.200

Smoker (n=1,035)
3.14+0.03
88.5+0.5
4.19+0.03
91.6+£0.5
0.75+0.003
0.97+0.006
88.6+0.6
26.6+£9.5

FEV,, L
FEV,, predicted (%)
FVC, L
FVC, predicted (%)
FEV/FVC
Serum creatinine, mg/dL
eGFR, ml/min/1.73 m®
UACR, mg/g
Albuminuria®
0

(+)

eGFR, ml/min/1.73 m*

>60

<60

198 (94.5)
13 (5.5)

942 (91.7)
93 (8.3)
0.437
206 (98.0)
5(2.0)

996 (97.1)
39 (2.9)
Ventilatory dysfunction’ <0.001
1,402 (78.3)
151 (13.7)

111 (8.0)

725 (65.8)
135 (12.0)
267 (22.2)

Normal
Restrictive pattern

Obstructive pattern

Abbreviations: FEVy, forced expiratory volume in 1 second; FVC, forced vital capacity; eGFR: estimated glomerular filtration rate; UACR,
urine albumin creatinine ratio.
“Data are presented as Mean+SE, Number (%) unless otherwise indicated.
"Calculated by ttest or chi-square test.
‘Albuminuria: Urine Albumin Creatinine ratio > 17 mg/g.
“Restrictive pattern: FEV,/FVC > 0.7 and FEV; <80% (predicted), Obstructive pattern: FEV,/FVC<0.7.

Table 3. Linear correlation between respiratory function and kidney function®
Non-smoker (n=211)
FEV, L FVC,L
-0.156 -0.180
0.067 0.020
0.233 0.203

0.004 0.018

Smoker (n=1,035)
FEV,, L FVC,L
-0.132 -0.136
<0.001 <0.001
0.096 0.072
0.026 0.067

LogUACR, mg/g
Pvalue®
eGFR, ml/min/1.73 m*

P-value®

Abbreviations: FEV], forced expiratory volume in 1 second; FVC, forced vital capacity; UACR, urine albumin creatinine ratio; eGFR, esti-
mated glomerular filtration rate.
“Data are presented as correlation coefficient 7.
*Calculated by Pearson correlation analysis.
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Table 4. Mean difference in FEV4, and FVC according to kidney function®

Non-smoker (n=211)

Smoker (n=1,035)

FEV,, L FVC,L FEV,, L FVC,L
Model 1°
Albuminuria, mg/g°
@) 3.14+0.04 4.12+0.05 3.07+0.02 4.15+0.03
(+) 3.05+0.20 3.82+0.20 2.91+0.06 3.96+0.07
P-value 0.672 0.153 0.018 0.036
eGFR, ml/min/1.73 m*
>60 3.14+0.04 4.10+0.04 3.06+0.02 3.99+0.09
<60 3.29+0.16 4.19+0.22 3.04+0.07 4.14+0.03
P-value! 0.355 0.679 0.774 0.098
Model2®
Albuminuria, mg/g°
) 3.14+0.04 4.12+0.05 3.07+0.02 4.14+0.03
+) 3.05+0.20 3.83+0.21 2.90+0.06 3.93+0.07
P-value? 0.654 0.186 0.012 0.010
eGFR, ml/min/1.73 m*
>60 3.13+0.04 4.10+0.05 3.05+0.02 4.13+0.10
<60 3.27+0.17 4.21+0.22 3.04+0.08 3.94+0.10
P-value 0.469 0.594 0.874 0.075

Abbreviations: FEVy, forced expiratory volume in 1 second; FVC, forced vital capacity; eGFR, estimated glomerular filtration rate.

“Data are presented as Mean+SE, unless otherwise indicated.

"Model 1 was adjusted for age and BMI; Model 2 as Model 1, with additional adjustment for hypertension, diabetes, exercises and drinking

status.
‘Albuminuira: Urine Albumin Creatinine ratio>17 mg/g

4Calculated by analysis of covariance comparing lung function with renal function according to smoking status.
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