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Executive Summary (Z=)

Development of medical guidelines for the safety of living kidney

donors
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O Background

Kidney transplantation (KT) is the best renal replacement therapy for

patients with end-stage kidney disease (ESKD). It is an important treatment

that can reduce personal and social costs, prolong lifespan, and improve the
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quality of life of patients with chronic kidney disease (CKD). Of more than
2,000 KT performed annually in South Korea, 900-1,000 are from living
donors. However, there is little evidence regarding the complications of
kidney donation and the prognosis of living kidney donors in South Korea.
There is a lack of research on medical issues that are crucial to the safety
of living kidney donors such as long-term survival after donation, risk of
ESKD, and factors affecting the recovery from acute kidney injury (AKI) after
donation. In addition, little is known about non-medical problems such as
psychological and socio-economic problems of living kidney donors.
Therefore, investigation of the actual conditions related to psychological
status and socio-economic problems of living kidney donors after kidney
donation is necessary, including clinical analyses of the short-and long-term
complications and prognosis of living kidney donors, risk factors for
post-donation complications, complications related to kidney donation, and

the degree of recovery from AKI

O Objective

By analyzing clinical factors before and after kidney donation and the
survey of living kidney donors on changes after donation, we aimed to
determine the criteria for living kidney donation, provide long-term
management guidelines after donation, and propose policies for the

multi-dimensional support of living kidney donors.

(J Methods

I. Retrospective analysis of multicenter registration data

Data on the clinical information of living kidney donors, laboratory results,
their relationship to the recipient, and complications newly developed after
donation were collected from the medical records data of the National
University Hospitals. The research outcomes were also identified by linking
the cohort data of kidney donors to the health insurance claims and

qualification data managed by the National Health Insurance Service (NHIS).
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@ Subjects

Living kidney donors included individuals who underwent nephrectomy for
KT between January 1979 and December 2018 at the National University
Hospitals (Seoul National University Hospital, Seoul National University
Bundang Hospital, Seoul Metropolitan Government Seoul National University
Boramae Medical Center, Chonnam National University Hospital, Jeonbuk
National University Hospital, Kyungpook National University Hospital, and
Pusan National University Hospital).

Controls were people with test results showing normal kidney function at
the time of medical checkup from Seoul National University Hospital and

Seoul National University Bundang Hospital.

@ Statistical methods

We matched enrolled living kidney donors and controls and analyzed the
differences in baseline characteristics at the time of donation and health
examination, respectively. Categorical variables such as sex and urine
dipstick results were presented as frequencies and percentages. Continuous
variables such as age and medical checkup parameters (blood pressure, body
mass index (BMI), etc.) were presented as medians and interquartile ranges
and as frequencies and percentages according to the categorical criteria
defined in detail. Differences between the groups were analyzed by
independent-sample t-tests and chi-square tests for continuous and
categorical variables, respectively. The differences in baseline characteristics
between the clusters by years in the two groups were assessed by one-way
analysis of variance and chi-square tests for continuous and categorical
variables, respectively. The trends of increasing or decreasing baseline
characteristics as annual changes were assessed in correlation analyses using
Pearson correlation coefficients in continuous variables and chi-square trend
and Cochran-Armitage trend tests for categorical variables. To evaluate the
differences in the trend lines of metabolic risk between the two groups, the

significance probability was presented by adding interaction parameters;
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namely, the donor group and year cluster, to the logistic regression model.
Sensitivity analysis was performed using the bootstrap method to check for
variability and bias in the significance probability due to matching. To
obtain long-term prognostic factors, the Cox proportional-hazards model was
applied to confirm significant prognostic factors, which were then added to
the multivariable model to identify prognostic predictors. Subsequently, the
existing prognosis prediction model was applied to the enrolled subjects of
this study. We then compared the predictive power between the newly
developed and existing prognosis prediction models using Harrell's

concordance index.

II. Survey of living kidney donation

Internet surveys were conducted on the general population to investigate
the changes in perceptions and attitudes regarding the living kidney
donation and prior recognition of living kidney donation, the purpose of
donation, relationship to the potential recipient, expected changes after
donation, and the need for support after donation. Face-to-face surveys
using a structured questionnaire were conducted of potential kidney donors
and living kidney donors to assess their willingness to donate, concerns
during donation, quality of life after donation, changes in medical and
socio-economic state, pain after donation, opinions on the donation, and

medical and related expenses that occurred at the time of donation.

@ Subjects

The general population survey was applied to the randomly extracted
anonymized general population after proportional allocation by region, sex,
and age based on the registration population in January 2020. The living
kidney donor survey was applied to potential kidney donors and/or living
kidney donors from Seoul National University Hospital and Keimyung
University Dongsan Hospital. The general population survey was conducted

from January to May 2020 and included a total of 1,000 survey participants.
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The survey of potential kidney donors and living kidney donors was
conducted from February to November 2020 and included a total of 115
potential kidney donors and 276 living kidney donors.

@ Statistical methods

For each questionnaire, a frequency analysis was performed and
McNemar's and paired t-tests were applied to determine whether there was
a difference in responses before and after the description of kidney donation

operation and before and after kidney donation.

J Results

Retrospective analysis of multicenter registration data

* The number of living kidney donors is increasing rapidly, the number of
elderly donors over 60 years of age has increased to 10%, and the trend of
KT between spouses is increasing.

* The proportion of patients with hyperuricemia and/or systolic blood pressure
over 140 mmHg and/or overweight and/or obese tended to increase over
time. However, this trend did not differ significantly between the living kidney
donors and the general population with similar health conditions.

e Evaluation of the initial estimated glomerular filtration rate (eGFR) and
the cumulative risk of eGFR at 1 month confirmed a significantly
reduced risk of kidney survival if the initial eGFR was low. These
results confirmed the need for close observation of kidney function
after donation.

* In long-term follow-up, the mortality rate of living kidney donors was
higher than that in the matched controls. However, this difference
disappeared after adjusting for the socio-economic level and residential
area. Thus, socio-economic level and residential area could be
important variables related to the mortality rate of living kidney
donors.

e Using the predictors identified in this study, we established a new

model for predicting the progression of ESKD in living kidney donors.

This new model was non-inferior or superior to the existing prognosis
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prediction model.

e We confirmed that Iliving kidney donors experienced economic
inequality such as employment inequality immediately after donation as
well as a downward change in health insurance coverage status

compared to those in the controls.

Survey of living kidney donation

* In the survey of the general population, the percentage of respondents who
thought that donation was safe increased significantly after receiving a
description of the kidney donation operation (31.9% — 48.2%) and
approximately 73% of respondents agreed that there was a for
socio-economic policies to support living kidney donors, a proportion that
increased significantly to 81.3% after exposure to a description of the kidney
donation operation.

* The results of the survey of potential kidney donors and living kidney
donors confirmed that the subjective health score, quality of life, and
depression scale significantly deteriorated after donation. Approximately
64% of living kidney donors experienced physical problems after
donation and approximately 34% experienced socio-economic

deterioration.

I. Retrospective analysis of multicenter registration data
1. Status of living kidney donors

From 1982 to 2016, there were 2,898 living kidney donors at seven
National University Hospitals. The number of living kidney donors steadily
increased from 1 in 1982 to 242 in 2016, with a rapid increase since 2010.
The average age of living kidney donors was about 37 vyears in the
mid-2000s and has gradually increased to 46.2 in 2016. The proportion of
living donor kidney donors over 60 years of age reached 10% in 2016
compared to 2% in the late-1990s. Thus, living donor kidney transplantation
is increasingly performed in older age groups. The sex of donors did not
differ much from year to year, although the proportion of women was

slightly higher (over 50%) in most years. Regarding the relationship between
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the donor and recipient, KT between spouses increased sharply to 31.0% in
2016, compared to 3.6% before 1988. Before 1988, the relationships between
donor and recipient were in the order of parent-child, sibling, relative,
non-related, and spouse, however, in 2016, the ranking had changed to

parent-child, spouse, and sibling, in order.

2. Metabolic risk comparison

After 1:1 matching for age, sex, baseline eGFR, and year, the living kidney
donor and control groups each comprised 2,018 individuals, who were
included in the analysis. In this study, the metabolic risk was assessed based
on three criteria: 1) hyperuricemia ( ) 7 mg/dL in men and ) 6 mg/dL in
women), 2) systolic blood pressure »140 mmHg, and 3) overweight and obese
by BMI over 25 kg/m* The prevalence of hyperuricemia increased rapidly
over time in both living kidney donors and matched controls, with no
significant difference in the trend of prevalence between the two groups.
Regarding blood pressure, 8-9% of donors had systolic blood pressure »140
mmHg, while the proportion of matched controls with systolic blood
pressure 140 mmHg was similar to that in the donor group until 2006;
however, in 2007-2011 and 2012-2016, the proportions increased to 12.2 %
and 11.9%, respectively. No difference in the trend of the proportion of
patients with systolic blood pressure ) 140 mmHg between the two groups
was observed. The proportion of overweight and/or obese living kidney
donors during the entire follow-up period was higher than that in the
matched controls. A comparative analysis of trends related to overweight and
obesity between donors and matched controls showed no differences

between the two groups.

3. Recovery of renal function after living kidney donation
From 1982 to 2018, among 3,456 patients who underwent nephrectomy for
living kidney donation at seven national university hospitals, 1,358 patients

with a follow-up period of 1 year after donation and available serum
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creatinine values at 1 month after donation were finally included in the
analysis. The average age was 43.8 years, 635 (46.8%) were male, the

2 and the average follow-up

average initial eGFR was 99.0 mL/min/1.73 m
period was 61.8 months. During the follow-up period of 4 years, 183 (13.4%)
donors progressed to stage 3-5 CKD, including two who progressed to stage
4 and one who progressed to stage 5. Based on the eGFR at the last
follow-up, 183 donors (13.5%) had stage 3 CKD. Significant differences were
observed in age, sex, systolic blood pressure, BMI, hemoglobin, serum
glucose level, uric acid concentration, initial eGFR, eGFR at 1 month after
donation, and rate of eGFR change at 1 month after donation compared to
those in donors with CKD stage 1-2. To evaluate the cumulative risk of the
initial eGFR and rate of eGFR change at 1 month after donation, which are
significant risk factors for CKD, we divided the donors into two groups using
the median value for each variable and performed kidney survival analysis
for four groups obtained by combining each group. If the initial eGFR was
good, no significant difference in kidney survival was observed according to
the rate of eGFR change at 1 month after donation; however, if the initial
eGFR was relatively low, the risk of kidney survival differed significantly

according to the rate of eGFR change at 1 month after donation.

4. Long-term follow-up of living kidney donors

Initially, living kidney donors at the National University Hospitals from
2003 to 2016 and 105,055 individuals from the general population who
underwent health checkups at Seoul National University were identified. After
matching by age, sex, baseline eGFR, BMI, history of diabetes mellitus (DM),
history of hypertension, and presence of albuminuria, 1,701 living kidney
donors, and 1,701 controls were included in the analysis. After matching,
four living kidney donors progressed to ESKD and no patients progressed to
ESKD in the controls. Multivariate analysis including parameters of
socio-economic level and residential area was performed, and there was no

difference in mortality between living kidney donors and controls.
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5. Development of a model for predicting long-term prognosis of living
kidney donors

The factors constituting the existing long-term prediction model for kidney
function were age, sex, body mass index, systolic blood pressure, basal renal
function, hypertension, and DM. In this study, we identified age, residential
area, baseline eGFR, serum albumin level, history of DM, history of
hypertension, history of malignancy, and high-density lipoprotein level as
prognostic predictors of ESKD. We also identified age: sex; income status;
systolic  blood pressure; anemia; erythrocyte sedimentation rate;
concentrations of serum phosphorus, uric acid, albumin, C-reactive protein ,
triglyceride, aspartate aminotransferase, alanine aminotransferase, and
gamma-glutamyl transferase; baseline eGFR; baseline proteinuria level; and
histories of DM, hypertension, malignancy, or cardiovascular disease as
prognostic predictors of mortality. Using the predictors identified in this
study, a model for predicting the progression of ESKD in living kidney
donors was then established, which was non-inferior or superior to the

existing prognosis prediction model.

6. Changes in health insurance qualification status after donation of
living kidney donors

Living kidney donors tended to lose their jobs immediately after
donation; moreover, the probability of getting a new job was significantly
lower than that of controls. However, this employment inequality
disappeared in the second year after donation. Approximately 2% of
living kidney donors changed health insurance qualifications to medical
care after donation, a significantly higher rate than that in the controls.
The income quartile status of living kidney donors was less likely to
increase and the decrease in income quartile status was significantly
higher compared to those in the controls. These economic inequalities

were continuously observed until 5 years after donation.
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II. Survey of living kidney donation
1. General population survey

In the general population, 81.1% were aware of living kidney donation,
while 42.5% knew the details of living kidney donation. In the questionnaire
asking whether or not living kidney donation was safe and whether it
affected donor health, there was a significant increase in those believing
that living kidney donation was safer and would not affect health after
exposure to the description of the kidney donation operation. However, this
change did not lead to an increased intention to donate. In the general
population, the most common reasons explaining a willingness to donate a
kidney were altruistic (69.7%, saving a life feels rewarding: 67.7%, for the
recipient's health). The most common reasons to explain a reluctance to
donate a kidney were physical problems (69.1%, fear of possible medical
complications after donation: and 54.4%, fear of effects on the kidneys and
other organs after donation). In addition, 73.2% of the respondents agreed
that there was a need for socio-economic support for living kidney donors,

which increased to 81.3% after exposure to the description of the operation.

2. Living kidney donor survey

Among potential kidney donors, the most common reasons for deciding
kidney donation were altruistic (59.1%, for the recipient's health and
happiness; 29.6%, for the happiness and benefit of the family or group
including the donor and recipient). The most common concerns after
donation were related to physical problems (22.6%, fear of possible medical
complications after donation; 20.0%, fear of deteriorating kidney function
after the donation). In the comparison survey before and after donation
among living kidney donors, significant deteriorations in subjective health
score, quality of life (Short Form 36 Health Survey), and depression scale
(Patient Health Questionnaire-9) were observed after donation. Approximately
64% of living kidney donors experienced medical complications after

donation, most commonly pain (38%). About 34% of patients reported
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experiencing socio-economic changes, including financial difficulties due to
the costs of tests and surgery in the donation process. Although the current
insurance system provides reimbursement, approximately 26% of patients
reported that they did not receive a reimbursement; among those who did

receive reimbursement, the total cost of reimbursement was 47.5%.

J Conclusions

The results of this study provide additional data on living kidney donors,
which were previously insufficient, by linking the medical records of patients
with kidney transplantation since 1982 at seven national universities
nationwide to data from the Health Insurance Service in South Korea. First,
the increasing trend of metabolic risk in living kidney donors was confirmed
through epidemiological investigations of living kidney donors. As this
increased metabolic risk could affect the long-term prognosis of living
kidney donors, we compared donors to controls of similar health status to
differentiate between a change in donor selection criteria or in the
metabolic risk of the general South Korean population. The results
confirmed that there was no problem with the selection criteria for living
kidney donors. The long-term survival rate of living kidney donors in South
Korea was higher than that in the controls with similar health status when
considering only medical criteria; however, the difference disappeared after
considering non-medical factors such as socio-economic level and residential
area. Therefore, we investigated the socio-economic change after donation
in living kidney donors by analyzing the earning quintiles estimated based on
health insurance premiums and confirmed a worsened economic status of
living kidney donors after donation. We confirmed a significantly lowered
risk of renal survival according to the rate of eGFR change at 1 month after
donation. Therefore, close observation of kidney function after donation is
required. We also established a new model for predicting the progression of

death and ESKD among living kidney donors that used the predictors
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identified in the present study. Finally, we confirmed the physical,
psychological, and socio-economic changes after the donation by applying a
questionnaire survey to the general population and living kidney
donors/potential kidney donors.

South Korea has a high rate of living donor KT compared to other
countries worldwide. Despite the growing concern regarding the long-term
safety of living kidney donors, we confirmed that the long-term survival rate
of living kidney donors in South Korea did not differ from that of the
control group of participants with similar medical health status. However,
close observation and attention should be paid to the effect of the
long-term survival of living kidney donors in the future, considering the
trend of increasing complications of metabolic disease compared and
decreasing differences from other countries. In addition, a policy is needed
that ensures socio-economic safety after donation based on the possibility of
decreased long-term survival of living kidney donors due to socio-economic
factors, deterioration of financial status after donation, and the economic
burden of donation with changes in socio-economic status after donation
observed in the present study. The number of living kidney donors will likely
continue to increase. The establishment of a medical management system
and management plan for the safety of living kidney donors urgently
requires a national system to prospectively manage the selection of living
kidney donors before donation and follow-up after donation. Through this
system, more accurate data could be obtained, from which it would be
possible to derive the data needed to make health policy decisions for living

kidney donors.
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H 9 ¢xdE Z0Xt S4 Hw
oz ngge 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
N BORRR 57 78 76 21 89 56 65 78 91 53 74 69 46 90 77 91
ol (%) 57 55 54 62 47 55 48 35 47 49 55 50 54 58 47 46
=44 (%) 43 46 46 38 53 46 52 65 53 51 45 50 46 42 53 54
T oy 412 425 403 427 408 401 419 395 406 390 385 390 405 379 383 373
60 Al O HIZ (%) 9 7 15 0 8 6 1 7 9 2 1 2 2 2 4 3
BOR-$3IK A (%)

X 1.8 0.0 5.3 438 1.0 1.8 4.7 2.6 9.9 13.5 4.2 8.8 109 10.1 7.8 18.7

Ho-XpAl 482 628 382 667 472 411 453 397 385 250 389 382 239 430 351 209

SEAON 429 346 421 238 371 339 281 359 330 385 319 338 413 371 429 418

¥ 36 1.3 6.6 4.8 10.1 143 109 9.0 7.7 7.7 9.7 2.9 8.7 1.1 3.9 3.3
HEADA 3.6 1.3 7.9 0.0 45 8.9 109 128 110 154 153 162 152 7.9 104 154

il 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

M ZOiRp 91 88 103 104 97 100 116 107 142 147 155 188 198 242
o (%) 46 57 48 42 47 52 57 48 58 58 52 53 54 55
=4 (%) 54 43 52 58 53 48 43 52 42 42 48 47 46 45
7 oy 37.3 40.3 38.5 39.3 38.7 41.9 40.6 43.0 43.9 42.3 45.5 44.5 46.6 46.2
60 Ml O[ HIZ (%) 3 1 3 2 1 3 3 4 6 2 7 7 9 10

BOIR-53X BH (%)

HSAF  18.7 15.9 1.7 13.5 18.6 19.0 16.4 24.5 26.2 26.5 27.9 25.1 32.8 31.0

HO-XpA 209 28.4 35.0 423 32.0 40.0 35.3 35.8 35.5 40.8 38.3 48.1 35.4 44.2

SHAOE 418 38.6 42.7 32.7 33.0 35.0 37.9 29.2 23.4 25.2 26.0 21.4 24.2 21.1

¥ 33 6.8 3.9 2.9 6.2 3.0 5.2 2.8 2.1 2.7 2.6 0.5 1.5 1.7

HERH 154 10.2 6.80 8.7 10.3 3.0 5.2 7.5 12.8 4.8 5.2 4.8 6.1 2.1
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1.2, M AE ZOIXIYt TZTO| THAIIRE 2

L

ATt S8R 1EY, 2T Fol oA EES

AL A 84 Aosed, ot qASTEe FHES AAAHLE SUI5h
At 53], AAl 9] A w571 Y] Adsol FEHAA HEL

A B2 d=US EFE oprlop IFME I A YIERA
1998-20074 #tzo] m=d ARSI FHES 24.9%014 31.3%7H4] 78IRS
H, 53] &2 7oA I AdAel . dAS T2 2dEE ofF 84 9o
= AgANESE AW Age] 8 AEA F ohE, 184S oR WYske
Ao A T B I FEECl A 409 97 SR, =W AFelA |
e 17%, A9 3% 5.9%2 APt A8AMES S Al Qe ACR ERIHY. o
A et e diAF B A R A A S99 |77t ofUER, HAF A °]
gol AL stEEtE ojXlE Aot Fe B9t Btk SIS, Ag7HA] SoRE
Foz tA SHolAY A FoiRfol gt Hoh dlolert Rt AHz, £
AToMe vt Y, AWsS 7R SRS st A A SofAtet 74 diabe
Y=ot Aot S7KskEA], S7Fke A9 HISTHAl oFE FRISELA ST

o)

ox

71 A7 ChERE MY

19825 € 20169714 & 770 STEHstgdolA A g A A8AleS &

dns 201697 %L

105,055°1AtHIE 13). F o 7t Bt v E o A A% FozF 5 1995
ojz}go] 50 mL/min/1.73 m? wgel A}

2 IUE 444 AT on ool HIEL 54.0%, 7I1A 4 AHAYEIEL 100.0
mL/min/1.73 m? ASE I JTHIE 10).
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YR LY SO QR figh ol 2| RIE Y

H 10 x| A& SOXL OfYE XS Hiw
E £ SOxt Oi3E oiEZ p
(N=4036) (N=2018) (N=2018)
T 2 X A LIO| (M) (B Ar2EQ) 44.0 44.0 44.0 0.767
S Soul Mza [34.0-51.0] [34.0-51.0] [34.0-51.0] :
60 M| =1t (£, %) 228 (5.6%) 115 (5.7%) 113 (5.6%) 0.946
g4 (& %) 1
oA (5%)608/0) 1089 (54.0%) 1089 (54.0%)
A 1858 (46.0%) 929 (46.0%) 929 (46.0%)
et (BYU, M=)
119.0
=9 & - 120.0 119.0
+&7| Y (mmHg) [110.0} 130.0  110.0-130.0] [108.0-i31.0] 0078
2&7] €Y >130 mmHg 1079 (26.8%) 526 (26.2%) 553 (27.4%) 0.412
27| €2 >140 mmHg 413 (10.3%) 169 (8.4%) 244 (12.1%)  <0.001
5 73.0 73.0 72.0
Ol27] 2& (mmHg) (66.0-80.0]  [68.0-80.0]  [65.0-80.0] 0001
MZERS (k /mZ) (SUZ, AR 23.1 23.4 22.8 {0.001
T (Kg SO, M oT [21.1-25.4] [21.5-25.4] [20.5-25.3] :
(185 (&, %) 199 (4.9%) 48 (2.4%) 151 (7.5%) 0.001
18.5-24.9 (&, %) 2687 (66.6%) 1370 (67.9%) 1317 (65.3%)
25-29.9 (£, %) 1013 (25.1%) 539 (26.7%) 474 (23.5%)
>30 (3=, %) 137 (3.4%) 61 (3.0%) 76 (3.8%)
30 M ER AT YAl Y ZA £X| (FYE, AR
- 13.9 13.7 14.1
sl2=22¢ (g/db) [12.9-152]  [12.7-15.0] [13.1-155)  <0.001
HIE (£, %) 388 (9.6%) 239 (11.9%) 149 (7.4%) 0.001
Zt= (mg/dL) 9.3 [9.0-9.5] 9.3 [9.0-9.5] 9.3 [9.0-9.5] 0.268
ol (mg/dL) 3.6 [3.2-3.9] 3.5 [3.2-3.9] 3.6 [3.2-3.9]  <0.001
92.0 95.0 89.0
=g (mo/dL) [85.0-100.0]  [89.0-104.0]  [83.0-96.0]  <0-001
24 (mg/dL) 49 [4.0-6.0] 4.8 [4.0-5.9] 5.1 [4.2-6.1] 0.001
NQAMEZE (5 %) 455 (11.3%) 178 (8.8%) 277 (13.7%)  <0.001
188.0
SAEE (mg/dL) 1166.0-213.0 (16500001 (68070 0.001
DEYAHZEHS (3, %) 1519 (37.6%) 691 (34.2%) 828 (41.0%)  <0.001
CHE (g/dl) 7.4 (71-770 7.4 71-7.7) 7.4 [7.1-7.71  (0.001
L (g/dL) 45 [4.3-46] 4.5 [43-46] 45 [43-46]  0.607
5 12.0 13.0 12.0
2 2484 (mg/dL) [10.0-15.00  [10.0-15.0] [10.0-140  <0.001
30| M 2 AT YA s (FYL, AR
30LEIH (mg/dL) 0.8 [0.7-0.9] 0.8 [0.7-0.9] 0.8 [0.7-0.9] 0.852
=¥ MPAOIUE (mL/min/1.73 m?) [88.1599'89.1] [88.169%9.1] [88.3?1'%9_1] 0.757
30 M 2 AT Al ABHZAL
2 AR ZAF LTI (£, %) {0.001
SM 2769 (72.9%) 1638 (86.5%) 1131 (59.4%)
OFFM 803 (21.2%) 223 (11.8%) 580 (30.5%)
1+ 191 (5.0%) 28 (1.5%) 163 (8.6%)
>2+ 33 (0.9%) 4 (0.2%) 29 (1.5%)
2 MNEX| ZAF HEL (£, %) 0.316

¢ 1/1284=A|0F
1 - 4/1HI2A|0F
>5/ 084S A|OF

1628 (50.0%)
1442 (44.3%)
188 (5.8%)

929 (49.3%)
852 (45.2%)
102 (5.4%)

699 (50.8%)
590 (42.9%)
86 (6.3%)
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. i3 2ot

Ll HPCiaxtel 714 £

@ A A% 30Xt 7|1H E4

A BA A Fole] AP FYE 44.0 (34.0-51.0)A°191 L, JEHEE
ol/d Hl&o] 54.0%E At £57] Y FY#2 120.0 mmHg, ol @
FYHZ 73.0 mmHg%oH, 57] U2 7I€2E =140 mmHg?l k= 8.4%
agsks 169901t ALFARY] B9 Y% 23.4 kg/m’Z AN oH, ALF
A4 25 kg/m? o1 IAF L vuEbE 29.7%T 1011}9} #*aﬂxwl e &
T-ApA] 739] Hlgo] 37.8%=E 7MY #E9koH, %‘XH & Auf, FHO) &o|glo, o]
S WA= Alztol Agol weh ®alsto] 7Y 2Rl 20129-20160W00s FR-ARA,
FE P4 2 Al o8 WIlsloirh. 84 £X= U 4.8 mg/dLE ERIEG=
g, 1995-20008°] 4.4 (3.7-5.5) mg/dLolA 2012-201640°] 4.9 (4.1-5.9) mg/dL
7HA AlZto] Aol wheh ap Aols FAIUTHP for trend €0.001). & ZHIAHE
$2 9A] 1995-20008°] FAFE 188.0 (165.0-209.0) mg/dLolA 2012-20169
191.0 (172.0-214.0) mg/dL (P for trend <0.001)Z AF5sIAtHE 11).

oﬁ. e
n:Sl rir

@ =9 714 4

279 Afol= w3t Yo, A, 4 AREAdIeS A A FojAtel Ao
7b QtHEgE 44.04, A 54.0% 8 ARl 99.9(88.4-109.1
ml/min/1.73 m?). IAZ L ¥go] sk A 5508 o& 27.3%° Pt
ok 84 $X= Alzto] gl weh FAb AAsche B3 EATH1995-20009 SUw
5.1 mg/dL, 2012-2016¥ A%k 5.2 mg/dL, P for trend <0.001)(FE 12).
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YA F SORe] S SiSh Q= A2 A JH

B 11 MH A% ZoiRel 71K 54
E=TEPN 1995-2000 2001-2006 2007-2011 2012-2016 - b for
(N=2018) (N=153) (N=472) (N=539) (N=854) trend
301 YA LIOL (M) (Bl AzEe) 34.0501.0] Ba0-800] (20004801 [34.0-500]  [300.5a0 (0001 €0.001
60M ET (& %) 115 (5.7%) 2 (1.3%) 12 (2.5%) 23 (4.3%) 78 (9.1%) (0.001 (0.001
a4 (5, %) 0.291 0.171
O/ 1089 (54.0%) 84 (54.9%) 241 (51.1%) 284 (52.7%) 480 (56.2%)
LM 920 (46.0%) 69 (45.1%) 231 (48.9%) 255 (47.3%) 374 (43.8%)
b (B, AlEHS)
#5712 (mmHg) [1101.591%0.01 [1101.591'%9.5] [1101.591'%0.01 [1101.391'030.01 [1101.391'030.01 0.321 0.085
~Z7| =0t >130 mmHg 526 (262%) 38 (25.0%) 128 (27.7%) 144 (26.7%) 216 (253%)  0.785 0575
%7 &9t >140 mmHg 169 (8.4%) 1(7.2%) 38 (8.2%) 46 (8.5%) 4 (8.7%) 0.944 0.584
ora| & (mmHg) [68.6%25)0.0] [70.%%)0.0] [70.%9'800.0] [67.%5—'291.01 [65.702—'290.01 €0.001 €0.001
YKL (kg/m? (BYA, AH2EHS) [21.25?1'35.4] [21.%?355.7] [21.22?385.0] [21.223:'215.1] [21.%?3275.8] €0.001 0.005
(185 (&, %) 48 (2.4%) 2 (1.3%) 10 (2.1%) 17 (3.2%) 19 (2.2%) 0.023 0.634
18.5-24.9 (&, %) 1370 (67.9%) 101 (66.0%) 342 (72.5%) 382 (70.9%) 545 (63.8%) 0.014
25-29.9 (&, %) 539 (26.7%) 46 (30.1%) 110 (233%) 127 (23.6%) 256 (30.0%) 0.083
>30 (&, %) 61 (3.0%) 4 (2.6%) 0 (2.1%) 13 (2.4%) 4 (4.0%) 0.069
ZOIX/ 8Kt A (2=, %) <0.001
s Xt 453 (22.5%) 13 (8.5%) 70 (14.8%) 112 (20.9%) 258 (30.2%) (0.001
5D - XA 762 (37.8%) 66 (43.1%) 166 (35.2%) 193 (35.9%) 337 (39.5%) 0.618
SRIRIOH 608 (30.2%) 52 (34.0%) 183 (38.8%) 169 (31.5%) 204 (23.9%) (0.001
A 62 (3.1%) 11 (7.2%) 17 (3.6%) 20 (3.7%) 14 (1.6%) {0.001
MRy 130 (6.5%) 11 (7.2%) 36 (7.6%) 43 (8.0%) 40 (4.7%) 0.035
20| M 8y A £X| (BYE, AHEHY)
===28 (g/dL) [12.715.0] [12.4014.7] [12.65.1] [12.615.3] 1272071 0.001 0.952
HIE (& %) 239 (11.9%) 24 (16.0%) 67 (14.2%) 50 (9.3%) 98 (11.5%) 0.037 0.059
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1861 (92.4%)
153 (7.6%)

146 (95.4%)
7 (4.6%)

415 (88.1%)
56 (11.9%)

500 (92.9%)
38 (7.1%)

800 (93.9%)
52 (6.1%)

5 254 1995-2000  2001-2006  2007-2011  2012-2016 ; P for
(N=2018) (N=153) (N=472) (N=539) (N=854) trend
Z% (mo/dL) 93 [0095] 92 [89-96] 939096 928995 93 [01-96] (0001  {0.001
21 (mo/dL) 35 [32-39] 36 [32-40] 37 (3340 35[31-38 35[3138 <0001  (0.001
#EE (mo/dL) 89010401 [86.0-102.0)  [880-1010]  [68.0-10101  [o1.0-i06.0) <0001 <0.001
24t (mg/dL) 48 40-59] 44 [37-65] 46 [3957] 49 (3960 49 [41-68] <0001  (0.001
DOMES (&, %) 178 (8.8%) 7 (4.6%) 28 (6.9%)  45(83%) 98 (115% 0001  <0.001
ZA2HE (mg/dL) (65020001 (164031100 (153020801 [165.0.-20501 [172.0.3140) 0001 0001
ch (g/dlL) 74 71-77] 74 01-78] 7471770 74 17077) 74 [71-76] 0003 0.023
U201 (g/dL) 45 [43-46] 43 [41-46] 44 [42-46] 45[4347) 45 [4347] (0001  (0.001
2 2434 (mg/dL) M0015.01 09500 (1001500 (1101600 [(00-s0 0009 0791
30| M WIS (B, AL
SOl (mg/dL) 08[07-09] 08[07-1.0] 09[07-1.0] 0807101 08 [06-08] (0001  (0.001
8 APHOZE (Umin/173m)  (geEl0o1]  (sagiorel (5071 [873-0931  [o20av0e 0001 <000
30 ™ A#HHM
2 NEX| ZA 22T (5, %) {0.001
S 1638 (86.5%) 45 (95.7%) 433 (943%) 462 (85.9%) 698 (82.2%) (0,001
o 223 (11.8%) 1 (21%) 18 3.9%) 70 (130%) 134 (15.8%) (0,001
1+ 28 (1.5%) 1 2.1%) 6 (13%) 5 (0.9%) 16 (1.9%) 0.431
20+ 4(02%) 0 (0.0%) 2 (0.4%) 1(0.2%) 1(0.1%) 0353
2 NEX A HETE (& %) (0.001
(1/TMIEAOF 929 (49.3%) 33 (70.2%) 280 (61.1%) 252 (47.0%) 364 (43.2%) (0.001
1 - 4/THHSAIF 852 (45.2%) 8 (17.0%) 162 (35.4%) 251 (46.8%) 431 (51.2%) (0.001
>5/THHEA0F 102 (4%) 6 (12.8%) 16 (3.5%) 33 (62%) 47 (5.6%) 0.702
o8t 4% (3, %) 0.001 0.042
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YA F SORe] S SiSh Q= A2 A JH

H 12 tiz=9| 7|§ &4

EN=TEPN 10952000 2001-2006 __ 2007-2011 2012-2016 B 5 for
(N=2018) (N=153) (N=472) (N=539) (N=854) trend
301 YA LIO| () (Sl AhzEe) [34.0:51.0) Ba0500 00475 (34005001  [@o0.5ag 0001 <0.001
60K =3} (& %) 113 (5.6%) 2 (1.3%) 12 (2.5%) 22 (4.1%) 7 (9.0%) (0.001 (0.001
a4 (5, %) 0.291 0.171
G 1089 (54.0%) 84 (54.9%) 241 (511%) 284 (52.7%) 480 (56.2%)
LM 929 (46.0%) 69 (451%) 231 (48.9%) 255 (47.3%) 374 (43.8%)
o (B, AR

57| 28 (mmHg) [1081.(1)91%0.0] [1081.51?1'%9.0] [1061.(1)5)127.5] [1081.8?i(3)1.01 [1101.5—11'%3.01 €0.001 €0.001
57| 89t >130 mmHg 553 (27.4%) 37 243%) 104 (22.0%) 145 (26.9%) 267 (31.3%)  0.003 0.001
£%7| Ot >140 mmHg 244 (12.1%) 16 (10.5%) 50 (10.6%) 58 (10.8%) 120 (14.1%)  0.149 0.046
Oral et (mmHg) [65.0-80.0] [69.0282.0] 630500 [65.0°60.0] (66,0281 0] €0.001 0.052
XS (kg/m? (BYEL, AHEHS) [20.%2—'535.3] [20.212—'§4.6] [20.%12—'274.9] [20.272—'95.01 [20.275:'35.7] 0.013 0.001
(18.5 (&, %) 151 (7.5%) 15 (9.8%) 47 (10.0%) 32 (5.9%) 57 (6.7%) 0.007 0.026
18.5-24.9 (% %) 1317 (65.3%) 103 (67.3%) 315 (66.7%) 371 (68.8%) 528 (61.8%) 0.042
25-29.9 (4, %) 474 (23.5%) 33 (21.6%) 96 (203%) 116 (21.5%) 229 (26.8%) 0.008
>30 (4, %) 76 (3.8%) 2 (1.3%) 4 (3.0%) 20 (3.7%) 0 (4.7%) 0.022

20 M Y ZA K| (BYE, ARER)
slm224l (g/dL) [13_11{'115_5] [12.19?519 5.2] [13.11{'12 5.6] [12.19{'115.3] [13.11{'115.4] 0.05 0.791
IS (& %) 149 (7.4%) 16 (10.5%) 26 (5.5%) 46 (8.5%) 61 (7.2%) 0.13 0.83
24 (mg/dL) 93 [9.0-95 93 [0.095 939096 91[8894 94 [9.1-96]  (0.001 (0.001
ol (mg/dL) 36 [32-39] 37 [34-41] 36 [32-40] 3.6 [3.2-3.9] 36 [32-3.9]  0.002 (0.001
#58 (mo/dL) 83.0:06.01  [63.0.040] (835950  [61.0.08.0]  [s40.080] <0001 0002
Q4 (mg/dL) 5104261 48 3956 49 [406.1] 50 [42-61] 52 (4362  (0.001 (0.001
DQMEE (& %) 277 (13.7%) 10 (6.5%) 53 (11.2%) 69 (12.8%) 145 (17.0%)  0.001 (0.001
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EN=TEPN 10952000 2001-2006 __ 2007-2011 2012-2016 B P for
(N=2018) (N=153) (N=472) (N=539) (N=854) trend
SAXHE (mo/dL) 168021701 [16400000.0] (62051101 [16302000] (17605940  0-001 €0.001
CHIEL (g/dL) 74 [71-77] 75173781 75 [72-77] 7.2 [7.0-75] 7.5 [7.2-7.7]  <0.001 0.01
a0l (g/dL) A4 [43-46] 44 [42-46] A4 [42-45] 45 [43-46) 45 [43-46]  {0.001 (0.001
2 2434 (mg/dL) [10.102—'104.01 [11.1031'106.01 [9.(1)—11%.01 [10.102—'104.01 [10.})2—'105.01 €0.001 0.019
71X 715 (BYL, MEHYA)
3#0LE) (mg/dL) 08[07-09]  08[07-1.00 09 [07-1.0] 08 [07-10] 08 [0.6-0.9]  {0.001 (0.001
25 ATHOITE 99.9 97.7 95.7 99.0 102.4 ©.001 (0.001
(mL/mln/1 73m?) [88.4-109.1  [85.5-107.6]  [85.4-107.0]  [87.3-109.3]  [92.9-109.9]
20| W AHZAL
9 NEX ZA LRT (&, %) €0.001
oM 1131 (594%) 62 (95.4%) 360 (78.8%) 338 (63.2%) 371 (43.9%) (0.001
olrN 580 (30.5%) 2 (3.1%) 68 (14.9%) 143 (26.7%) 367 (43.4%) (0.001
1+ 163 (8.6%) 1 (1.5%) 21 (4.6%) 44 (8.2%) 97 (11.5%) (0.001
>2+ 29 (1.5%) 0 (0.0%) 8 (1.8%) 10 (1.9%) 11 (1.3%) 0.843
Q NER| ZA HET (&, %) €0.001
( 1/TBHSA0F 699 (50.8%) 17 (63.0%) 115 (72.8%) 176 (50.1%) 391 (46.6%) (0.001
1 - 4/TBHSAOF 590 (42.9%) 6 (22.2%) 26 (16.5%) 156 (44.4%) 402 (47.9%) (0.001
>5/THSA0F 86 (6.3%) 4 (14.8%) 7 (10.8%) 19 (5.4%) 46 (5.5%) 0.009
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Ch) CHAb HBiE Hlw

£ Atollde dA 9EEE ot 22 oA 7K 71eeE ERlstgitk: 1) 18
o, 2) 18AEZ(EA 7 mg/dL o1, o4 6 mg/dL o), 3) IFHAHEIZ(F
FHAEE 200 mg/dL o1, 4) A™FAS 25 kg/m® o] HAF L v o,
5) 91 471419 tiAt ol F 37K olds 7Rl A

I9 182 1eAREFY fHES 1ZE yshd Aotk Foike A&
1995-2000°] 4.6%°14 2012-20169 11.5%714] 223 A5-g Uehfglon], o
279 B9 1995-20008 6.5%°l4 2012-20169 17%7HA 453 2& ERIE
& Qlch

Foie A9 Fo A Z2 AR AP A 571 Yol 140 mmHg o]
A, EURE EE&5Q E YR Aofste] 1 HlEE Aol weh gRlsky
o} oiAE g2 A9 1995-20008 @ 2001-200689] B 242 10.5%, 14.8%,
2007-2011¢ 20.8%, 2012-20164 24.4%=% 23] A53lqict. ol=gt AFe &
Ao A& Hlg=ahA] YERETH1995-2008 7.2%, 2012-20164 18.5%) (& 19).

3

ok

1805 17.0% 300%
-
16075 .
N 25 0% A%
1 1285 T
12 0 11 2“. el Lok e
T
1010 4
15.0%
BOFE
L1 10.0%
&0
500
2%
s o1
1ERRA00 20002008 mOTaY a2-ang 1995-2000  200-2006 20072011 202-aME
e Cyrgr o HimaBiry m———Clorer o m Heaking

O3 18 g0 ME 1MHEs RYEE O 19 g0 ME 0" RYEE
B0 0% 40.0%
50.0% 35 0% 32.7% e
B0.0% -
30.0%
A a
o 26.0% ——
- 5 T
3000% 2000% 2EN A
0 16.0%
10.0%
T 5 0%
0.0% Q0%
1995-3000  2001-2006  2007-20M1  2042-20M8 1996-2000  2001-2006  JOOT-2011  2042-2018
———Dlaner e Haallby Dt e Hissillry
O 20 S0 ME nEHAHEHRS RYE O3 21 A0 OE MXIS/HIY REE
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TEHAHELZO B9 1995-200080] 32% AFZ Fojzie}l tizgt RF H|S3St
H&S H3lou, 2001-2006090] FojAtollAl= ot sk Zsth 2012-201630
£ 40%7HA] sl S BT, WA gRFolME 50%7HA] et A Bl
g 4 AUHIY 20). A-FAGo| qisiyE FAF 2 HTHBMI 225 kg/m)E o
AEETL =2 o2 AAsto] BAS Al A 717 59t Foixt iAE o
Z3o] Bl MEtAo® IAIF 9 Hlgte] sigoh B HlEo] E=34TE 1995-2000
dol 739 BMI=25 kg/m’Q Akl Hlgo] FojrtolA 22.9%, wiFE tHRLolA
32.7%1 SiFotAar, Alztoll wet da; 1 Hlgo] A5dhE 1T 4= AATHIE 21).

HARIEES] ZF QI 47K F 37 olE TH AR HIEE FUIE AYsto] £
Aotglon, Foizte] ¢ 2012-2016900 7.3%, WHH W2 B 12.2%7HA] A
5= Fol8 HYtHTH 22).

19945 7000 2001 - 2006 ANFI01 012206

—— DN - Heakhy

L

o
N
N
o
>
ﬁ
_u
r

23 QNS 37 oY

Azl WE 7 dt 98 QAo 8% 2o 718710] Holrtk QA Bl o
of AZite] HEASFE This Bl Flele] 7 Qat Mz 2AAE SR
ABSIATHE 13). 2 Ak 9 Q] Azie] we %%% WISk Zolxje} o)
P Aolo] tiEE 2 Hjolg Holx| gigrort, Tt Sale
oz} @ gE thxze] Blgols PO.05E o7t Y AR Bl
Zoldoh 27 YT ekt 2ubt 2okl 4 gl A Bl
2 olgsle] 1,009 F7b4Ql i £ B UAE BAE WAL 14),

37



H 13 SOIAIt TR TiAL 2 QRIS AIZH| OE &

s o2 m2| K Ay

ager

QXH| (95% ClI)

P

ALHS

QXH| (95% Cl)

P

UBYAHEES

QXH| (95% ClI)

P

qHS 2 B

QZH| (95% Cl)

P

CHAL 213 Q1A+ 37H Ok

Q@XH| (95% CI)

P

SO}

AT (2001-2006)
AL (2007-2011)
AL (2012-2016)
SO * AL
(2001-2006)
SOAf * A
(2007-2011)
SOAf * A
(2012-2016)

0.66 (0.3-1.48)
1.49 (0.84-2.65)
2.25 (1.29-3.92)
2.76 (1.61-4.74)

1.36 (0.56-3.28)
1.09 (0.46-2.58)

1.06 (0.46-2.45)

0.32
0.17
0.00
0.00

0.50

0.84

0.89

0.69 (0.25-1.85)
1.81 (0.90-3.65)
2.10 (1.05-4.18)
2.92 (1.50-5.69)

0.73 (0.24-2.19)
0.9 0(0.31-2.64)

0.92 (0.33-2.59)

0.46
0.10
0.03
0.00

0.57

0.85

0.88

1.03 (0.64-1.66)
1.15 (0.78-1.70)
1.12 (0.76-1.64)
2.12 (1.47-3.06)

0.68 (0.39-1.18)
0.84 (0.49-1.45)

0.65 (0.39-1.09)

0.90
0.48
0.57
0.00

0.17

0.53

0.10

1.64 (0.99-2.72)
1.02 (0.66-1.58)
1.14 (0.74-1.74)
1.55 (1.04-2.32)

0.69 (0.38-1.23)
0.64 (0.36-1.13)

0.68 (0.4-1.18)

0.06
0.91
0.55
0.03

0.21

0.12

0.17

1.42 (0.44-4.57)
2.15 (0.82-5.63)
2.70 (1.05-6.92)
4.10 (1.64-10.24)

0.17 (0.04-0.68)
0.30 (0.08-1.08)

0.40 (0.12-1.34)

0.56
0.12
0.04
0.00

0.01

0.07

0.14

B 14 AL 21 QX EM0 et REAEY Z4 Zit
gl RS DEYAHESS TAS W b CHAL 918 21X+ 37K Ol
SOOIt * Y= (1995-2000) WES
ZO0IX} * 2= (2001-2006) 991 986 841 826 266
JO0IX * A= (2007-2011) 1000 999 968 852 748
B0t * Q= (2012-2016) 1000 1000 609 941 938
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1.3. dH 8 30 = VIS =500 igh A+

7P ¢ CHYXRE M

198255 2018A7H4] & 771 SHASZH LA A 45 ATt AEAlES T
2 33,4569 F 19 oY 4 7IZbE 7KL, 10E A EF FdotEd 32
7= S F 1,358 o BAS Algstelrh

mlo
o

Lh) HFCHAXI] 71M EM
et AP 43.84, 6359(46.8%)°] FA, Ht %7 FH AREAAIES 99.0
mL/min/1.73 m2, B+ 34 7|7 61.8 7ot

H 15 tVIs =150 tiet A0 Foiet dx SOt 712 54

B [T, (BEEAD) MR ME Z0XKn=1,358)
LtO], Al 43.8 (11.9)
=HY, (&, %) 635 (46.8)
2&7] @Y, mmHg 119.4 (18.0)
HEZEX|Z, kg/m? 23.8 (3.0)
(18.5, (&, %) 29 (2.2)
18.5-23, (&, %) 523 (39.0)
23-25, (£, %) 361 (26.9)
>25, (£, %) 428 (31.9)
22281, g/dL 13.8 (1.6)
Zt&, mg/dL 9.3 (0.4)
oI, mg/dL 3.5 (0.6)
e mg/dL 99.0 (15.7)
Q4 mg/dL 5.0 (1.4)
S AHE, mg/dL 189.0 (34.1)
40| g/dL 4.4 (0.3)
20| YAl =Y AEHLE, mL/min/1.73 m? 99.0 (14.6)
o RN AV 61.8 (48.8)
SN BETIZE BYU (E MR 46.0 [26.0-82.0]

2 AFA 9] A17]5%87F= CKD-EPI (chronic kidney disease epidemiology
collaboration) A& o]&slo] AAKE 24 ARLA| 0TS o]8alT, A% 7|59
38 Ars 27 4 AANIE B LA 34 ANA0 TR % BiskFo R
ottt A=A Bat 32.5%9] 4 AREAlolTE A 1T 4= e
o, olF 489 2 WrdlS W, 7P A2 RHIE Hole 1+99 ®F= 00 -
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YR LY SO QR figh ol 2| RIE Y

26.84%, 2, 3, 4%-%= A7 26.87 - 33.58%, 33.64 - 39.39%, 39.41 - 58.79% ©]
At A 1,358 SRt T oF 4d9] 2 VIRF & WAATEY 3~57|= At

A= & 1839(13.4%)°1L, o] F 27°] 47], 199 B} 571714 WA,

B 16 £d AFAH0LE9 #Hajo| ME SOt 7|2 £

I 1 2 3 4

H+d [, (BEEEA e e

LtO[, Al 427 (11.7) 427 (11.7) 44.8 (12.1) 45.0 (12.1) 0.010
M (3, %) 105 (31.0) 171 (50.3) 167 (49.1) 192 (56.6) <0.001
2=7| €, mmHg 117.0 (22.4) 120.0 (16.4) 120.3 (17.8) 120.7 (14.0) 0.030
HEZEX|, kg/m2 23.6 (3.0) 23.6 (3.1) 24.1 (2.8) 23.9 (290 0.064
o222l g/dL 13.3 (1.6) 13.9 (1.6) 13.9 (1.5) 14.0 (1.5) <0.001
Zt&, mg/dL 9.3 (0.5) 9.3 (0.9) 9.3 (0.4) 9.2 (0.4) 0.498
o1, mg/dL 3.5 (0.6) 3.5 (0.5) 3.5 (0.6) 3.5 (0.5) 0.798
.;‘%-_d':o‘r, mg/dL 99.0 (17.1) 98.6 (14.9) 100.2 (15.9) 98.3 (14.8) 0.426
QA mg/dL 46 (1.3) 5.1 (1.4) 5.1 (1.3) 5.3 (1.5) <0.001
SHAHE, mg/dL 187.8 (34.5) 189.1 (34.5) 189.2 (35.0) 189.9 (32.6) 0.879
4=al g/dL 4.4 (0.4) 4.5 (0.3) 45 (0.3) 4.4 (0.3) <0.001

30 Al £ AHO2tE
(mL/min/1.73 m?)

301 = 170E W =8 AEAoatE
(mL/min/1.73 m?

OFEX( B2 Al 8 ARLH 2
I | FeAOIRE 83.4 (15.0) 76.4 (15.3) 73.4 (14.1) 70.2 (14.2) <0.001
(mL/min/1.73 m?

VN W =8 AFRAjoEee ZAs, %  18.3 (7.6) 30.8 (2.00 36.5 (1.6) 44.4 (3.5) <0.001
—|——"H.:P“7|7r = 68.1 (65.2) 61.6 (48.2) 62.3 (48.2) 55.2 (42.0) 0.001

98.3 (16.3) 98.9 (14.1) 98.4 (13.7) 100.5 (14.0) 0.171

80.4 (13.8) 68.4 (10.1) 62.5 (9.00 55.9 (8.4) <0.001

Uol, $27] 8¢k, 24t0] A 1Y A 24 A7AClEo) Halg Bel5vt 57t
gl whet g ASShe FHS HYL VR A 33 ATACHES Bolel
whelElsks QpAjolSltad 23).

Age SEP . BMI Hameglohin Calejurm
¢ [ I i
i ! I
i i

Phoxphorus Gluecomn Uric acid Cholesterc] Albumin
! ] i
i i I
I I i

Imitial =GFR i-month eGFR Percent change Fallaw-up manth

O3 23 FE MFAHE Het AHRP 20 M2 29| 0159| gt Hat 38
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&0l FAL &0l I A, vl 4 9A] 4 ArAcfakee) Het Fde 1hE
A 24 A7ACITE sl B A}%o 2ol wet Hlws) oS v, 27 24 AT
Aol 4749 FoIAl Holh getot, 1Y A 33 ApAlclseo] ol ad
TolA v A Al 274 /\HLZHOMEOl S22 AgE AT & AAHIH 24).

21
a1 az as as

-;E__ 130+

“:m%ﬁ—:[—%'%-} " J..-C% i

E::r 50 % m m %

= 2 i

’ II.I]‘IHI 1-I|b:'»l.|l:l ]_';'H Ihi:lﬂ 'l-hb:'ll.l:h I.;*r llllllil I-hwlhlllln [;tr JIIIILiI I-lbcl'ﬂlln l_';i.l:
a8 24 8 MFAHOAE Het AIZ?| 20| OE =7], S0 1702 W, 09 =3
AR dES] X B

Ch 1748 ® VIS 25 Y=o SEE DXl Xt 24

HEA A 7159 3iE Axo dF2 viAle JAE this 2AAE 39 24
< &9 SRS, Hol7k 14 S7FE wi 1.038, H4<d B 1.46H1, f4te] 1
mg/dL S7F o} 1.184#, =7 #4 *HLiﬂO#ﬂ% ] 1 mL/min/1.73 m2 &7V o
1032 4ARER] ol S Aol worlS & 4 AR 17).

B 17 VUHEM AH OitE Z4E 4 A2 20| oiEE fiEE 24 24t

A CtAg ChHe

=T QZH| (95% ClI) P QZH| (95% CI) P
Lol A 1.011 (1.001-1.022) 0.034 1.030 (1.017-1.043)  <0.001
=54, n (%) 1.698 (1.325-2.176) 0.001 1.462 (1.004-2.129) 0.047
+&7| e, mmHg 1.006 (0.998-1.013) 0.122

HEZRI%, kg/m? 1.022 (0.980-1.065) 0.307

22281 g/dL 1.121 (1.037-1.213) 0.004 1.024 (0.913-1.149) 0.686
Zt&, mg/dL 0.844 (0.628-1.133) 0.844

I, mg/dL 1.112 (0.893-1.385) 0.343

oed mg/dL 0.996 (0.988-1.004) 0.330

4, mg/dL 1.194 (1.095-1.302) 0.001 1.176 (1.052-1.316) 0.004
SYAEHE, mg/dL 1.001 (0.997-1.005) 0.575

Y4, g/dL 1.215 (0.840-1.755) 0.301

S0 GA FEAMTA S 1.009 (1.001-1.018) 0.030 1.025 (1.014-1.036)  €0.001
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2f) UYSEE 37129 T o HAE AXt 2
URR[EE $A A F AAG TR VIEoR TR 3719 didtke SR

J

3 1838(13.5%) 1, 1-27]°] sidste SR} vlugt 23 vo], gd, £57] &
o, AFFAS, SEE=R], FF, 84k 7] Y AR, 11D A 575 ARNEA
ok, 1€ A 8 AAFA e Hakgo] gt 1F oIt AolE ESiTh

TR 371 X9 APl el 4 v 99 2y 24 A3 Yo7t 14 &
7F o 1.06H, 17REA AEAlClTRE Ao 1AREY 2ol Bl 2, 3, 4AHES] &
4 o 2.254), 3.114), 5.86HIE o] BARLE RolsHA FUISHAAL, 271 7 A
TFA 7ol 1 mL/min/1.73 m2 $7F @ 0.954] YIFEC] AASHITHIE 18).

H 18 OHY ETYATA Of2t8 (60ml/min/1.73 m?) X B 2A Hi}
o~ SR CrEg
=T Q3| (95% Cl) P A&H| (95% CI) P
LtO[, Al 1.091 (1.074-1.108) {0.001 1.061 (1.043-1.079) <0.001
S8 n (%) 1.691 (1.2568-2.272) 0.001 1.231 (0.862-1.758) 0.252
27| €2, mmHg 1.014 (1.004-1.024) 0.004 1.007 (0.996-1.019) 0.204
S [ESEINESS kg/m2 1.053 (1.004-1.105) 0.035 0.962 (0.908-1.019) 0.189
{18.5 1.328 (0.531-3.324) 0.544
23-25 1.491 (1.020-2.178) 0.039
>25 1.802 )1.264-2.568) 0.001
=224, g/dL 1.041 (0.951-1.139) 0.387
Zt= mg/dL 1.297 (0.933-1.801) 0.121
o1, mg/dL 0.724 (0.550-0.953) 0.021
EE%}, mg/dL 1.014 (1.007-1.022) <0.001 1.008 (0.999-1.018) 0.068
QA mg/dL 1.141 (1.035-1.257) 0.008 1.003 (0.887-1.134) 0.966
SYAHE, mg/dL 1.006 (1.002-1.010) 0.002 0.998 (0.993-1.003) 0.400
4=al g/dL 1.175 (0.760-1.816) 0.469
S0 YAl FEAMTAHLE 0.951 (0.941-0.960) <0.001 0.954 (0.941-0.966) <0.001
18mW A4S FHATHOLUS
HE, %, (Ref. Q1)
Q2 2.267 (1.269-4.049) 0.006 2.245 (1.236-4.078) 0.008
Q3 3.626 (2.105-6.245) <0.001 3.109 (1.764-5.478) <0.001
Q4 5.5637 (3.264-9.394) {0.001 5.864 (3.330-10.326) <0.001
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W7 ag0] £24% A 4E80] SosH ASIANHIY 25-A). 27
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2003%$E1 201697k 53t 7122 Hesto] miAH SRS A AR Folzt
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EAo] 7F53t 2003 ~ 201640 A A% TS oF SER AIFSIHHIH 27).
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O3 27 24 AR SEX (1995-2016 CHAY
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2 A7 R 1A 54L #1990 FEEo] ok wd A
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E 19 2003956 201647HKl] HARIE 7IZCR 8 Uy HE JIN S
o = s =
MA A Fabag=F MA ME Fabag=F p
SHXt o B SRt o=z
(N=1751)  (N=71903) (N=1701)  (N=1701)
Of3st W (BYL, AHR-HS E= Yk (%))
440 51.0 44.0 440
Lo] (% _ 0.64
o1 () 3405200 14306000 0% (35.0:5200  [36.0:52.0]
> 60 Al 107 (6.1%) 18221 (25.3%) 107 (6.3%) 107 (6.3%) ) 0.999
= ¢ 0.001 » 0.999
LA 829 (47.3%) 37912 (52.7%) 792 (46.6%) 792 (46.6%)
014 922 (52.7%) 33991 (47.3%) 909 (53.4%) 909 (53.4%)
23.4 23.6 23.4 23.1
z2x 2 . 002
MEEXS ko/m) o soss 2162560 0P 1254l 210254 000
> 25 531 (30.4%) 23125 (32.1%) 512 (30.1%) 512 (30.1%) ) 0.999
7| X EEt
CH 49 (2.8%) 10622 (14.8%) ¢ 0.001 46 (2.7%) 46 (2.7%) > 0.999
&9t 293 (16.7%) 22976 (32.0%) { 0.001 283 (16.6%) 283 (16.6%) ) 0.999
&3 30
0.8 [0.7: 0.9] 0.9 [0.8: 1.1 < 0.001 0.8 [0.7; 0.9] 0.8 [0.7: 0.9] 0.505
(mg/dL)
=5 ATHOE 100.7 81.8 100.3 100.1
001 0.456
(mL/min/173 m)  [89.4:1005]  [(72.5:92.41 < %% [89.0:108.9] [89.1:108.5]
Ol (> 14) 29 (1.7%) 7463 (10.4%) { 0.001
O&6HX| Qi2 Ha (BYE, AR = BT (%)
120.0 1210 120.0 118.0
Az7] O (mmH 001 388
57| (mmHe) 1110013001 [(110.0:133.00 < %% 1110.0:1300] [109.0:129.01 °
73.0 74.0 73.0 72.0
01247] &t (mmH 001 0.002
L= (mmHe) (o 0800)  [67.0:8200 < 0% (67.0.80.00  [65.0:79.0]
13.8 145 13.7 14.2
== 001 001
d=32L @dD o050 pzanse 0% pa7asor psansa 000
QA (mo/dL) 49[40:59 53 [ 44; 6.3 ¢ 000148 [ 4.0; 59151 [ 4.2; 6.2] (0.001
v ¢ 0.001 ¢ 0.001
Oth (20{31x}) 68 (3.9%) 141 (0.2%) 68 (4.0%) 2 (0.1%)
1-251 346 (19.8%) 5592 (7.8%) 332 (19.5%) 174 (10.2%)
26-50'" 390 (22.3%) 7005 (9.7%) 378 (22.2%) 198 (11.6%)
51-75" 438 (25.0%) 14402 (20.0%) 426 (25.0%) 369 (21.7%)
76-100" 509 (29.1%) 44763 (62.3%) 497 (29.2%) 958 (56.3%)
HEXS { 0.001 { 0.001
| 610 (34.8%) 11323 (15.7%) 588 (34.6%) 269 (15.8%)
A 1141 (65.2%) 60580 (84.3%) 1113 (65.4%) 1432 (84.2%)
CH &7] FHUE S Al Oist 8 2M
g A A A FoRME F 24HIABE  1.64/100091Y), diRTAE

2,533 (S 3.04/1000919)9] Afgo]
TR R FET AP o] WekARt
Hlo] LBt AFFIEo] FoA e ACE Yepgth AS|IEAIH

slo]
o

247}
dy %

AHo
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2 271402 TIPS U, AR} B gz vEHRe 1 SAM 394
o] BHIE|A] QISITHE 20). TIHE RAL 9o REAEY HhHE o]galo] HlE 2y
ARE u), s BA0lA 99.4%e] AT EAHOR olslA G Aoz

H 20 2003=RE 2016AMK|9| XSS AHLE fIE: 24 2t

ASERA S O3 Lio|-Me 2 &F ChAs 23
Uq: A& HHEE | EFE |
/HeRs (95% CI) (95% CI) (95% Cl)
oy H
ZO{xRt 24/1751 0.60 (0.40-0.90) 0.01  1.68 (1.12-2.52)  0.01 1.41 (0.94-2.13) 0.1
xz 2533/71903 IS kS VIES
e &
DOYR} 24/1701 2.01 (1.01-4.03) 0.048 2.00 (1.00-4.00) 0.05 1.82 (0.87-3.80) 0.11
xR 12/1701 iES yIES

H 21 20035 2016L7KIS| INRSS (OR 3t REAEY A

N of P =] N of N of
P{0.05 [interquartile ranges] [interquartile ranges] HR )1 HR )2
HHHS 23 526 0.05 [0.03; 0.10] 2.01 [1.73; 2.20] 1000 b24
LIO|-MY EH 29 424 0.05 [0.03; 0.11] 2.00 [1.72; 2.18] 1000 371
ChA 2% 60 0.13 [0.08; 0.20] 1.76 [1.59; 1.94] 1000 181

Aol IF= 7IA= A Al iRt F7RE AlsigE o, thEe E40lME o
ojgte] FAHCE gt QAE FRIFHUTHE 22).

H 22 2003HRE 2016E7HK|2| HYAISS OI&S A0 et 91 Xt 24

oL 0y CHHa= (ST A7)
A Al aFA =
Ha e A ol31H| (95% Cl) p E%Ié%‘l’/r;%c%ﬂl P
LtO| ()
(60 1644 19 7=
> 60 107 5 6.05 (2.23-16.36) ¢ 0.001  6.50 (2.39-17.68) ¢ 0.001
=L
=M 829 12 pIES
o 922 12 0.96 (0.43-2.14) 0.921
NEZR>
{ 25 kg/m? 1220 18 7|1E
> 25 kg/m? 531 6 0.85 (0.34-2.13) 0.723
X AAGAE (mL/min/1.73 m?) -
(80 174 4 7=

> 80 1577 20 0.74 (0.25-2.18) 0.585
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S 2y CHHa DF(ER H|AHH)
EJ\ Al A aFA ol=
T CH&t fy= ol31H| (95% Cl) p E%Ié%‘l’/o-rlco'l:{)ﬂl P
AR
Trace or - 1722 24 =S
> 1+ 29 0 NA
Y
g 1702 24 7|1&E
A 49 0 NA
uget
S 1458 20 71E
g 293 4 1.09 (0.37-3.19) 0.875
FANEQIeE
0" (9lZ30) 68 1 Ve
1-25" 346 5 1.33 (0.16-11.43) 0.793
26-50"" 390 6 1.38 (0.17-11.46) 0.767
51-75" 438 5 1.00 (0.12-8.55) 0.998
76-100" 509 7 1.19 (0.15-9.66) 0.873
MN=X1Y -
AlE 610 9 7|1E
ZA 14 15 0.91 (0.40-2.08) 0.822
R Wl |
2R-XA 669 10 71E
SH-XtOf - 546 9 0.86 (0.35-2.11) 0.735
HI@H®A 533 5 0.64 (0.22-1.86) 0.41
Y -
224018 1232 17 7|1E
=S 320 4 0.40 (0.13-1.27) 0.12
S0 A
% 1616 21 71E
QEXZ 131 2 0.93 (0.22-3.99) 0.926
1.5. dx| L% SOXL| 7| oz oE 2 7HE

7h) A7 Rt MY

A A Z

AAR=

Apizo] Aol shugl 2
154-844]
59 4

qYol +5

A9 1

71A

([ J
([ J
o 714 417
o

oAzl 471 o

& A8 o

o)
T

o 23 ATL skl Huzal
AT hYEe ol 712e B Ao

2t 160/90 mmHg

AV 5otz

15t HA(EFH AHLZﬂOMg ( 45 mL/min/1.73 m2) 7} gl= A
7]/l &

ujRtolH 471 o] FAEUA
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A SOl Su(ARA AN dRE = 2+ E
300mg/g) 7t gl &

o U4 WEE, JEVA, 44 2% YxdWATo] g &
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g 715 WEoHHAl 2003-20161 %0 ABANE wot dF g I
= 61,482190] A% oS5 By ANdol] ZA=HT

P

Lh) HRChaxtel 714 EM

AT WYY AF TLE 49A192m 47.3%7F FAolodTh AT tiAdREe] 86%
7t TA A9 AFAYL, g 7129 HTHBMI = 25 kg/m?) 2 30.1%°14 Elo]
Holtk 71A #5718Y 119 mmHg, ol718Y 74 mmHg oH HF-(96.5%) 9
AL R 714 QE2AREA el TRgo] 60 mL/min/1.73 m? olAolqlth. 1dYLe] &
HEZ 17.8%, Tl FEES 10.6%AT.

th o o 23 7Y Wy

A7) ¥ AERA WINRHORY WYL A4 T4 Bt olye] AFL 5 3
ottt EF AYS E Shte] ol ol AER Sskck Y ol AE]
22 vje) 9 BRL A8Hel R oIF AXES WYL, B BN R
3 ARES s BYo] BYRORA AT o A2 FsC,

7 a7 Anele] vus 9fste] sz AgISAN HgHE WIMRA T o
AESE B4 AU IF 43 298 & €7 Gy TG HEUAL 01 W

2f) =l MF -S-OWQI -y I o= 0‘IIi IIEQF 2o I§—1

A=
B 23 013 0I5 XE
oF X2 RSt 0= OIF 2Kt
SIS FE, AFXG, 71N V1S, Y LRU £X|, 71N B, Gk, DY, oAy
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U, M, ASEY, A57| Y, JIH W OfR, BY I, 24, YN0, N

Nt T HY €, C USY C, TUS BAAHE, SUAY 48, 2 Jls B
A ZAL ZIAST/ALT/GGT), 71X A7IS, 71K Bty S D8 oty
S0l w2, HEE Wuo B, U

UERVEN-TY 250 Y= FTRETS CEEL
- et Y 4 (C-index)
e o 61234 40 0.729
2 A7 2 58703 41 0.793
DIE R F 0 v o Y AR 45789 1N )5, 189 U

1.6. dx M SOAL] 30 M HBEA JI-AA Hafol| gt =4

= =

7h) A7 HARE A

Aol Foide] 71 ABHAR Aefo] mE BAS ste] s Hut 57 7t

&% 2003-20169%0] 1,865 82 Agol4] Foixg 2RIsH. o] TS W=
T ARPAE 54 9 V1A 9 SAE VIR WAsiglon, ARlgAE we
= 3o/ AddE A4EY TR, BeR 29 AFAE el 714 9
A Hege dol, 4, gk 2 IIY £F

, AR, 1A 34 A,
=5 VSIS HF AT g 1,369 B iRt Eolth

o%
4

re

N

Lp) AAChExLe 718 £9

AT WA A% TV 45ARLH 45.3%7F FAHoIdH. FAY ARSI &
EE AWHESS W FHAHEY 19.1%, ALY 20.8%, TEH 25.1%, IF HIEY
35.1%9] 2E5 Btk A 39 A, Ee dixe] 23 ol 33.3%2 A=
SmHHo 2G7IUAZA 7Hdo] FHo U AR 14.3%= LBY] BT
3 AL 2.2%C14 B o] A=,

= S
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22—
26.9% 272% 27.1% 249% 26.0% 256% 24.9% o
0% « oM
- G = SO-MOHFE
60% =
CREER T
o ) - HFITUR
- T S = XIHHIHE
20% — s e = KYMF
%
-1 o4 +14 +24 +34 +4d +54
30] £ 72t
Y -hx 2
100% 1
25.9% 26.8% 28.7% 28.1% 217% PR e
o ) - Zo-Hoe
- =« S0-MHF
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Rk b - 2N
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20% ... . - e = X|YMCHF
0%
-1 o4 +1d +2d +3d +4d +54
e

O3 28 SOXY RO Z04/AX M
AZIES] 719 AtE{O| BT
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A7 Aol AAAH 2o] HUIE FoPIIAAT. T FA/HN F A 3
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50



. i3 2ot

SeleA) gigiet. ol AriHel A Ao, A ol AastEA YRl Foikt
S9 ASEAH et AAFOE o5 4 ke RS AT,

4

O [C
oT

rir
rir

Sat Tzel 2

H 25 71718 SOXZat HEZOAM M= AEIIAXL XMHAS & SBS,
THURE XpZHO| AMEl= FRO| HlW 2N
G B& Hae B
ERONES S| + =8 HEs =8
QXH| (95% CI) P QXH| (95% CI) P
ME ZEIIAX MHHE 856 49
+1 4
20K 78/913 0.62 (0.46-0.84) 0.002 0.60 (0.44-0.82) 0.001
N B 119/913 VES WIES
+2 4
SHA 129/919 0.93 (0.72-1.21) 0.60 0.91 (0.70-1.19) 0.51
AT 137/919 7|1& ES
+34d
SHX 148/826 0.94 (0.73-1.20) 0.61 0.92 (0.71-1.18) 0.50
x= 156/826 ES WIES
+4 4
SHAE 150/731 0.98 (0.76-1.26) 0.85 0.94 (0.73-1.23) 0.67
AT 153/731 71E kS
+56H
SHX 150/653 1.01 (0.78-1.31) 0.95 1.00 (0.76-1.30) 0.97
N e 149/653 VIES PIES
EMIIYAL AMEO| AMEE= H2R
+1 4
SO 98/456 1.96 (1.37-2.80) ¢ 0.001 2.01 (1.39-2.90) < 0.001
x 56/456 WIES IS
+2 4
SHX 87/459 1.22 (0.87-1.71) 0.26 1.24 (0.87-1.76) 0.23
== 74/459 ES ES
+34d
S 64/387 0.84 (0.58-1.21) 0.35 0.85 (0.58-1.24) 0.39
== 74/387 pIES VIES
+4 4
SHXAE 67/333 1.15 (0.78-1.69) 0.49 1.15 (0.77-1.72) 0.49
iz 60/333 7|1E WIS
+5 4
SO 54/275 1.07 (0.70-1.64) 0.75 1.09 (0.70-1.69) 0.70
x 51/275 WIES PIES

2 NF 0| § ZNE 29 et
S §3 Fol/AH A AAY B9 ¢
o wls) A HAY B 45T BB

ol-_lr'{‘]

ol FLstH oY Fo/d4d F 71E
o

Ao A iRl Hlsf 2=w] oF



0.581= oot Hokom, of=et

oyt

o= &2 XY Y

AFE gol F 1ol 597 SAHU. Go

2, 39 Ao s} FAY £} oM e FoIRoIA tiRwto] Hls] Q=H]
°F 1.4¥12 oAl &AL, o] F ol#et B Altto] Agol® FAEJAHLH
29).
ojy-B0i2
20% 34.7% 7% 33.1% 7% 322% 31% 326%
4 ME9 ERERD)
0% . 3AESl
% - 2429
20% o 1 AR @M Ee)
30 F 7124
VR ES
0% 7% 382% 41.6% 451% 5% o P 4 MZ9 EHRE2)
0% - 3 AES
0% = 2429
o o 1 ARES @IHESD)
” -1d oul +14d +24 +39 +44 +54
ERE R
J2 29 ZTOXR (AR BO/HT HS
M ZHE 29 22
B 26 30I(AT) M 0 McH ZHH 222 Hst
. HHHs &Y CiHs 28
HFAN KA /5] s
AR/ A 2ZH| (95% ClI) P 2=H| (95% Cl) P
Mt B =27t &solk= 3%
+14d
20Kt 247/889 0.55 (0.45-0.67) ( 0.001 0.52 (0.42-0.64) { 0.001
== 366/889 71E 71E
+2 4
FOA 308/898 0.55 (0.46-0.67) { 0.001 0.52 (0.43-0.64) { 0.001
xs 437/898 1z 71&
+34d
SO 286/793 0.57 (0.46-0.69) { 0.001 0.54 (0.44-0.67) { 0.001
e 396/793 PIES pIES
+ 4 4
SOX 262/693 0.52 (0.42-0.64) { 0.001 0.49 (0.39-0.61) { 0.001
R 375/693 pIES =
+5d
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. CH By CHAg 2y
YR/ TR QZH| (95% Cl) P QXH| (95% CI) P

SO 234/603 0.49 (0.39-0.62) ¢ 0.001 0.46 (0.37-0.59) ¢ 0.001
x= 340/603 ES yJES
M ZHE 2947t stdsts 42

+ 1 4

SHXHE 265/1108 1.40 (1.14-1.72) 0.001 1.40 (1.14-1.72) 0.002
= 203/1108 7|1E ES

+2 4

SO 305/1115 1.42 (1.17-1.72) ¢ 0.001 1.42 (1.16-1.73) 0.001
== 234/1115 7|E ES

+3 4

S0} 291/984 1.32 (1.08-1.61) 0.007 1.32 (1.08-1.63) 0.007
== 238/984 ES iES

+ 4 4

SO 263/861 1.45 (1.17-1.80) 0.001 1.46 (1.17-1.82) 0.001
x 200/861 VES VIES
+5 4

20K 246/751 1.46 (1.17-1.83) 0.001 1.50 (1.19-1.89) 0.001
R 188/751 uES ES

< B3 HES Boto] gut QI A A A1 Fofol thigt Q14 9 HE=E RAKH
ot AERARE 20209 195H 20209 5¥7HA] oF 570€3E %19
A ZoiZb= 1,0008(8HEE 50%) o9tk 4, 9%, A9, 458 4 59 7|& &4
2 X 273 2okt

H 27 Qi 917 7|2 Q7 £

Base=ZiA| Al () HIE(%)
FA (1,000) 100.0
gl:ﬁ
it 491 49.1
4Rt 509 50.9
oI
20t} 167 16.7
30t} 161 16.1
40t} 193 19.3
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YR LY SO QR figh ol 2| RIE Y

Base=7IH| Atz () H|E(%)
A (1,000) 100.0
50CH 199 19.9
60CH 04 280 28.0
ESN:
ME 190 19.0
QIM/H7| 308 30.8
HH/ME/EE 106 10.6
&7/t 99 9.9
tht/ 2= 99 9.9
2it/gi/ae 154 15.4
ZH/HF 44 4.4
aje: S =)
CHEA| 441 44.1
ZALZA| 448 44.8
=l 111 11.1
EE]
el 421 421
CHXHO| 4 579 57.9
3L
s/9/0Y 1" 1.1
X 59 5.9
R/ S/ A A 9 9.1
MM/ T 5/ R A 98 9.8
AL /22| /2] 355 35.5
HgF= 157 15.7
EIpY 62 6.2
2E|/E|R|/7|E 167 16.7
JIAE
2002+ 02t 193 19.3
200-400%r O|gt 397 39.7
400-6002+%4 0|2t 227 22.7
6002t Of4 151 15.1
A D27t 32 3.2
IUAHLEY 712 R3
FUAZES(X|H) 280 28.0
FUALEE(RE) 618 61.8
22015 19 1.9
o250 2& 6 0.6
0I7tl/RE 77 7.7
YRS QF
YA AS 287 28.7
YRS gls 713 71.3

Uit A A A Folo] T AN B HROIME Bl A IR S
T Aol 8L1%GoM, A4 AEE Bt HEelM: Sold ¥A W med:
0.7% ‘& BEL Holthk 32.8%, ol HE % gt HWolh: 52.0%, TS 2
%3 g 4.6%2 tebthad 30)
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H HE S elx |E My LE SHeE HE
4.6%
‘ ' =@ B0 %X B RED
o @0 W B wil W e HO
sRmEmEn o @ M BE WD A WO

ol U

T8 30 Lt oI M U Z090) thEt I
AT AR AL AA AR AV o4 1) FofRelA AlsEes d8Ee =& A O

Fe TR HES Xﬁgﬁ}‘ﬂ SHY Hep} A=AE FAStAHIH 31). AXE
=2 A A AR $99 A oRE B ARoMe W ol SEAE A A
A Folo tiste] RPASITH31.9%) 9 ‘HEOItH45.8%) & SRotA o, A A% &
o7h Fojzte] el IFE 71 AJAE B dRolMe dFE vIE Ao
SHT ARO] 82.6%= UERATE &0l AF AF-E B dedlMe AT Al 3
o 51.1%, T o] th & 13.6%, & B2 = 35.3%% UER, H: o]
Aol SEANAA Fof Qo] Sl AoE Uehgth AAE kE T Fol9] A o
5 B dEoMe 'FdsH = SHET AR gl 48.2%= soluil, o7t A
ol = viE AelEtal Agste A HlEC] T8.2%% E°lEw ACE UERHL
H o= P0.001Z ROt Wl Qe AC® U=, Y AXNE =5 F &
of 9 Kol SEAY 47t 53.9%= oWzl Yo FostAl= ettt

HE Y oE o7 HE 3N IR PR YT HEFH AT HT

s L
Lt N

i - T8 OE =
s = BN g 3 REAY

; L 1 uEYy ) u &0 2 D)
= LELEET i< R OO E an w &M HPH 2O
i i PoAcH

g m LE R PoLDgd ; o - Pl : FrOOPE

Wi rrr - Borvker Laml

J8 31 HAIZ =& T 4 A S00i| tiet 214 Hst
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YA UE SORe] QS SfSt Q= A2 A JH

A AV 50 ool ATl SHI AEE Iz B0l olfE 2ANHFE SF
38R (1Y 32), T A Ae Fte Ao HEe bWW 7} 69.7%, "3
A AdZ A7E 67.7%= FE o= HEHT 1 9 ‘T Fojx= Ao A
YIS 7IAA @& A ZobA AL SHY AR 19%2 UERHTE 59 3ol it
I 3EHY AEE o= A 39S 7Tle olRE 2AHEE 81 8B
5o F AL+ Sle ol AAEQ FEHED)Ol tiet FEH=F 0l 69.1%, T F
A7t 4 E A AR B OE ATl 9% vE7R FEAM TR 544 33
o B A7 Folg 7 He FH o= UHth 1 9 ‘3o ¥ A4 &F
o YF= vE7HE} FHYA = 33.8%% HERLT.

HE B0 01F(N=511)

B L

19.0%

B9.TH
b D [ =] _
& S07F MEX|= 0l F(N=136)
7NE . 2%
S OB N AN MAY| HEE DR E— 0%
H¥s REOS HE UND LEE R 12.4%
UE WY R I BEY Rl NENY F2E 0EY 331.5%
TOOY R TN AT W IR RO B R T FoR M S44%

HA O $E E TEE ¢ R S0 AN BEEH R SHE 80 5 TEN 1%

I3 32 AF B0 g Y AL 0lR

A A SoAIAl gt BAIAAElE Ade] "Ry ofet Foz ]l &0l
o] 7t 4RE AYEe =E A o1F Z2 E¥oE AES Adsiel SH9| Hat
7F VEAE ZARBIATHIE 33). AAE =& A, 73. ‘V«] SHAE soiAtel digt
AH-AE]A A€e] o] Fofstilen, Xﬂ/‘l—r =E Fole 81.3%% AL kE
Xﬂiﬂr FOASHA S7HI. FoZ QI &1 TRsAE AR AR AAE =

Eol9fo] glE A or FHI A 53.6%= Uehgon, Eoleo] & A'e]
Eb— SHY A HE2 AXE =g AFE vERS W, 25.3%04 29.2%= 2
M solve = A
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V. 7 2ot

SOIXI0) e FH/ARIE X|E B8 oY S0 E 98 50199 7Hsd Y
Tk P
0 L L T 2EAL
nljy R = nljL2
L | L
Pl Pl
L LEE REH [X-F

MoNemar-Bowker test

I3 33 HAIE =& H2 SOXf0l het X1E 22 KR Hst

2.2. 89 OIYX-SOX} Oy LE2ZAL

Aeticta B Agdictn 4 e 270 71delM A AR BoiE o
BA AP S5 AR AR tdoR HEAE ol8sto] A A% Fofoll Hiet
o

o

>,
g,
k
el
o)
i
1o
I‘S: o
o
oX,
)
N
S
.
N
I
=)
8
:[n:
ol
)
>
=2
=
rin,
jus)
oo
[rl
(DA ot

-1 R o=
& S8 AR AERAE 20209 2€5E 20209 11€714] °F 107H€7t
Holom, & AESHAhs 319928 T Ao s AR AR 1158

s o

M,

oo dob mx o Mo

of BeiE BAS A7 AP B, vSUA B k2 A AR wAoR Fol
3 994 276% %, WAE HEAR 99 24089 99L VlEow BAst 4,
A%, Ad, A58 74 59 712 S4S B 289 Lotk

30 = 48 30 M 48
Al = HIZ(%) A HIZ(%)
276 100.0 115 100.0
g4
EA 128 46.4 44 383
Of At 148 53.6 71 61.7
ks
20ty 8 2.9 10 8.7
30cH 35 12.7 18 16.7
40cH 71 25.7 32 27.8
5004 105 38.0 41 35.7
60tH o1y 57 20.7 14 12.2
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A A S0 S SRt Az e X i

30 & MHF 30 M M8
AR = HI2(%) At £ HIE(%)
276 100.0 115 100.0
HFER|Y
Mg 95 34.4 39 33.9
ZHA| 51 18.5 18 15.7
A= 59 21.4 20 17.4
PA L 8 2.9 3 2.6
=X 21 7.6 7 6.1
Fate 17 7.9 7 6.0
A 19 6.8 3 2.6
HEZ 6 2.2 3 2.6
Fos
o 217 78.9 90 78.3
o 58 21.1 25 21.7
ESpeal
s/2/0Y 8 3.7 2 2.2
X 41 18.9 14 15.6
o/ R/ A A 26 12.0 1 12,2
M7 5/ 2 17 7.8 12 13,3
AL/ 2| /HER 65 30.0 27 30.0
HYFH 37 17.1 14 15.6
2A|/E|x|/7|E 23 10.6 10 11.1
&}
DEO0|5} 135 48.9 52 452
CHXHO| 4 141 51.1 63 54.8
IIRAE
2002+ 02t 60 21.8 23 20.2
200-4002+ Ojgt 89 323 39 33.9
400-6002H O]9t 68 24.7 20 17.5
600TH2 0|4 64 19.7 27 23.7
Z D27t 4 1.5 5 4.4
2OIAZES 719 ¥
ZOIAZLES(X|H) 101 36.6 39 33.9
FUAZESI(EIN) 165 59.8 68 59.1
ZZN 1E 4 1.4 2 1.7
o2g¢ 25 2 0.7 1 0.9
oprY/RE 2 0.7 5 43
FEiAS QO
PE 89 324 42 36.5
17 A8 149 54.2 57 49.6
28 0|4 4% 37 13.5 16 13.9
ZE 7
o 242 87.7 96 83.5
o 34 12.3 19 16.5
ZW L
A 151 54.7 60 52.6
ey 125 453 54 47.4

Fof o7 11592 Yo Toig ZUT oI9S 1&IRE 32 2RI
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tHE 29). 1&SIIE 2ol Aol Agat 0] 59.1%2 1 B vge BY
o8] 2RI SISt 2910l R Fe AAS ol B 52,39, 349
ML T AR AR TF S Ut BF Y o] T SEF BAV A %S
Alel WeFol 4O A S MBS B3, 3o AIABE S 44 1
A% Wael A% YR Sustel Joig Aysgom, oY waels 4% ot
29| Aol A JFL AAA %L Folehn S ANS MR T Ueg A4
2% 5 9k ol9fe] FoI AT 2744 o}SL BAHOZ T o4 AT WI&L 1w

Q349 BE 59 vige] e WgE vt

=60 2 O 129 (N=115) | 229 (N=111) | 329 (N=108)
o= =rE Al HIZ%) | AfES HIS(%) | AR HIS%)
2R QIO 7ZtTt sy 68 59.1 28 25.2 6 5.7
7tE &2 Xt 2010] ZEtE
O ot e =t ofe) 34 29.6 58 52.3 15 142
ole 5t AI2HO| S 718 4 QL=
% el 492 T3 = A0 10 8.7 13 11.7 37 34.9
20| B2 LA
ZWXOl 0|9 2 1.7 0 0.0 4 3.8
=3t 114 991 99 892 | 62 586
20| S0z w2 HX"—*. 237
S0 FA= @n | i 1 0.9 1 9.9 37 34.9
MIIX| k2 02t =
il 11 I3 XH{0|O
o ;i?;x:’ﬂf*-’;:;;;;
k=X=} o
ol T ER AR EERE R 0.0 1 0.9 5 4.7
2 ZZ02tE P2 £ US AO|
EiniPUEICIY
=3 0.9 12 108 | 42 396
7|t 0 0.0 0 0.0 2 1.9

Bol F SEHt YT IX 12958 3291 zwsw%z 30). 1451l
S43 e PESED) 0 22.6%2 M S WSS BYoH, 2904k Bl
o 4% Tk o3t o) 208%, AL Bl %ﬂ 5ol guE
25U 7V RO U1&S B 189329 BF A48 2A% B Bge A
o 09l vige) 60l Phe g B 1, ol Bl AAAY BV Y ¢
e 202 gAY 4 gov] ol W YD BRI dad ArE uAr. 3]

L odu AT holAe] 2uK33.8%9 HlET o, tha we
= ot 26909 SRR A £ o peisie gRos 2y
S 1
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YR LY SO QR figh ol 2| RIE Y

£ RALE0], F9E A dF ToRAECIAE o449 oS S thet ApARE Aol
1 ¥

129 (N=115) | 2&9 (N=111) | 3&¥ (N=108)
Al HIE(H) | Al HIE() | AlEl=  HIE%)

20 BE HE(EZS D) 26 22.6 13 135 10 11.9
2olo| AME 7|5 otst ofE 23 20.0 20 20.8 7 8.3
st & 9l 093] MFEQl B
=es T o1& A 6 5.2 15 15.6 21 25.0
3 HE 0F
AHE ZH HIAHSH A Ol= A|R| SH=0
=2CE T AMC |_|" Eo—l I'”‘:‘l'
og 1 9.6 10 10.4 11 13.1
(8%, &9, HE =& §)
£3 | 66 57.4 58 60.3 49 58.3
22| 9 A 92 HZOR 9
- 1 9.6 13 13.5 4 48
ZNE 2H| | s & Qs MHE HEOR ol
ce ' o e . 5 43 10 10.4 8 9.5

=3 16 13.9 23 23.9 12 14.3
LS & Qs ARE KRIOZ 9l
St At| Mo Rst 3 2.6 6 6.3 9 10.7
ME 2H | 251Kt B BRE MG 2t B
t2| 4l | =5 if H 0 0.0 0 0.0 ) 24
A #st
=8 3 2.6 6 6.3 11 13.1
B} 30 22 M JIsE A B
23Xt 2
=Skt Z2H| e e 21 18.3 8 8.3 11 13.1
7|E} 0 0.0 1 1.0 1 1.2
fgL= 220 gict 9 7.8 0 0.0 0 0.0
To] T MBS AW 27689 FoIRet Fof A} To] F 34Y oz HAES o
23 6999 FoIAE thgoR To] AT A% A4 U FuA 49 A, HA A%
Wsk o2 ABKITHE 31). Bo] A A7 W4E 1009F 1FFHL Fo F AR
SA] Bolo] 798 A% A4S ZABIGCH, BF 862602 g0l M} vlEsiel F
B A7 ASE s £20m(P(0.001) Rokde Bt Bo] Mt 2] ¥ 374y
oz NES FEH 999 ToIAE Ao SP-363 PHQ-959] 322 olgsiol
ao) A3 99 Aho] WIS AP, 1 AT A A5, B Ax, HA A%
Uut A% HE BE GG SElH Fof ofF §OI% $E0E A% A0E ehy
on} AAA AL 4T U 75 AR WS, B HE 9 HT BE GO
Szl Z7KE Ao® Ushdth thE 2t 98] A% 43 W8 Yt 3] Yol 8
Aoz o7t Bag Aow Azt



H|1
Zux mg gamy I

ESTEY

ZZEA 30 ™ 7 FE 10022 7= 100 0 86.26 20.68 < 0.001 N=276

HAHN 715 (0 - 20)18.83 1.393 18.04 2.089 < 0.001
AMA AE HMSHOo-4) 0.32 0.831 0.68 1.182 < 0.001
28 A% HM$H0-3) 0.23 0.598 0.28 0.784  0.049
A2l 7|5 HMSH0-6) 0.32 0.722 0.60 0.964 < 0.001

52 M¥=(0-6) 043 0977 0.65 0.921 < 0.001 N=69
HME(0-12) 7.569 2.546 6.65 2.418 < 0.001
HE(0-15)11.38 2.539 11.00 2.828 < 0.001
2424(0-20)15.13 4.112 13.69 3.782 < 0.001
HE(0-27) 1.63  3.247 2.22 3.393 < 0.001

SF-36

=
H0 (S X i

o |rT oﬁ 1

3o ¥ P NPT 27532 PYOR(BS BH)Y o] o|HoE Foge 1)
2 7P ¥ A B2 A AFERA olRE RARIIHIY 34, ‘O FoRA
ThE MR oldvt 84.4%2 o] Bof AHL AASH: 208 uehith Boig
ShA) QAT ek SRR ol G.O%AOD, AAHG BA'E ol Mudt Joidt

B EH
5.2%

" EaEjn
8.7%

" AEH E2H

P
5.2%
g Boforx| ezunt [EEIbEsf] «<
6.9% g \

J8 34 SO 27 QA0 ot Hat 6F

sl & g AT 27682 dHoR 3ol & AU S8 E PSS 5=
5185t 2AIITHAE 35). 64.1%9] EA7F 3o & 34 9 IS AL &
Horolon], ‘sat A F5 0] 38%E M l:;—f HEE AL, g w9
43t 2 9.8%), wEI AREA k2 799 BT (8.3%), A A A A T
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HH A OS] OIS et 92 e XA JH

5 A (7.2%) £o= detgth AA F9% F 56.9%S] AT 1~2719] SE
Al A Ae® YEREeH, 378 oo dSe SAlOl A2 A 7.2%% HE
‘ibl}.

M E BEHE(N=276, ERET

R oe BHA | — i 1A A P

T TU Y — LT 4%

SENEN NN — UL
ST

12 35 20| S G SiHZ0| QA

E3E FoAEo]l Tadks 5% AFE AV wE AR &5 AHZ (Visual
Analogue Scale, VAS)Z ZARIFCHE 32). ‘To] & A o= HF 55 A4Vt
74% RS SAPF 552 T4 oY, AlZto] Adol| et oot 5 Ao
Hasiylon, Fo] & 55 Aae 0.872 UHY, o #dE 50| diFEe] ¥
o= AlAFRHT

T 32 20 M3 A7|0f M2 E5 M4 QAKHS EE T AN)

0I>|

OoT oo o
3 F+ =2 AH Ex(0-10) | EEMX} P
30 2 A% 7.40 2.794
30l 2 & B2 A 5.21 2569 | ¢ 0.001 (Rl Al dH|u)
30 = & X Y UE Al 3.24 2.542 | ( 0.001 (E|& A|EDt H|w)
X UM MEOM L S5 He 0.87 1.485 | ( 0.001 (& Ql2f 9= A|&D} H|w)

39 & A= AR 2767 %, AA: A}QM tﬂg} o Hg =9

3 J
A 508 A EE AT, AL WHE FHARF e 5T
Bt 34.2%= Ueron], ZAHASA WaE FAHT SH Bt 3, B
H8OR olHIAT Tt 69.5%, 44 olF 4% B¥ U/GA A
ForgAoR % 42 B0 42.7% £0% Uehithad 36)
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V. 37 2ot

S0 R TR AL T =5 7 e2a0) M AR W3 2 i-gy

o
:E‘
I

J7 36 B0 3 ZAE/AIN #ato] BRIK A

AR peiste] Fo] AFR il I AEt YUOE IS A4 B2 T % g
d 948 MARIEOME 33), 3o & P Aol UYL JoPE 2409 F
1

75.6%R1, d& T UE E2 F 678=% UrER&EU% o 7 dee oF 359
o

H
2, 490 Y51 Bope

Fojgy | 55 ) mpemany | AEINERS N
o o | IE. BA g5 @) ZE%|
240y X) =T, 25% 50% 75%

US| 180 (75.6%) | LS & =+ AUAT L= | 67.26+85.14 | 295 30 70 3
7t L= 34.63+53.30 | 0 15 45 53

SOK/ERIUS 3UH U | 34.86+43.09 | 12 30 30 6

58 (24.4%) | SONZRRIS 23 U | 41.06+£38.12 | 20 30 60 3

ne

_O'ﬂ
so =
oo &2

24079 BoIAE WO Bol AT AN W Fo] S22 A AN A LaH:
"18e] dholel 2Asislz, “goiel Lash A4 vigel qT AT 243 VT
e ZolAHE 85.4% theo] Bt ulgo] thet ShiE mlel wgkeo] Seleglct
& 30, % S0 HiFte] o el 4 FEIAFE D02 M e e
2 AAsgoE, SR Ao Bgeltt e 35.4%2 Ushdth 3] 3y A&
Mg % Tl AREY HEe Wl R SHRt Bold: 24292 Bl Al AEHol

B gee] 27 e s
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O HIS RE WA Uy

EH
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e
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k1
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2
I
e
okl

o -1 OO
- o= SE Al &
) Ei (18 (%), FH 2408 5) il
30{ HIE 1X| o azo 205 (85.4)
JEX| 4Ct 34 (14.2)
Z27ct 1 (0.4)
30 HE 2 Y4 J0A 2l Mo 2 98 (40.8) 28t Hooz ot AR
SOX 3t 2 2 42 (17.5) = 65%7t =2 HIE(50:50)
SORE Mo HE 85 (35.4) HHoz ZEINCH Joixt
7|E} 12 (5.0) 7t O £2 HIBZ BE5I
22U 3(01.2 Cto S AlElE %S
THR! AMEE SE o5 S|EHS HIUCE 58 (24.2)
SlEfS BEX| QFQLCt 164 (68.3)
HE7IIS otX| Q4Ct 17 (7.1)
ZEZLt, 1 (0.4)

24079 TR dHdo= MY WE A 289 AN vE(FE ey, FA], <H
vl S o & T U 1,24 9= 2 YAl £85E v Hist
o ZARTATHE 35). Y W Al £8% ARt vl&(FE wsH], FAH] 5)°] 285
AL FHT FolAE 79.6%=2 Bk HlE2 oF 63wrdo® et et 507
20z SEHI FAE 21.2%4 HE 1T o ARE vlE2 3o A 288 AARUY
Az vlgoz ofsfsial S Y 7IsA= wiAE = JITHIHE 37).

e}

s}
s
ol

(o]
o
e

H 35 20 & AQ% HI2 U T H
CYTRTETDS - JUELNGre)
Hi o= o O o+ EETANOH
8 &= Mg, HA 2408 5) | TEEEEEME) | oo Toon  75%
HHtH|2 191 (79.6%) 63.056+133.44 4 15 60
=HIH|& 38 (15.8%) 29.76+58.94 0 7.5 30
20| £ E50= o5t 2/ 37 (15.4%) 60.07+76.29 10 30 80
s2H|g 114 (47.5%) 136.61+104.10 62 100 200
STt 176 (73.3%)
53 o | wx| g 62 (25.8%)
D27t 2 (0.8%)
. T E 15.0%
r N [0 %

olo
HI
H
02
0z

J8 37 Mgt HIE 22 4 O 38 2fH/UH H]
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s vj82 & ofiE & 4= gl vSEA 18 AlYoty, &EkE Al 38
(15.8%)9] F3oAAE didos Ao Bt oF 307Ho] sfgohs Hl8o] AQF
A&o] UERRA, ofF 42.9%7F SHFdA, 33.9%7F 715/ /AT A oldstglon,
23.2%7F F-gFolArt.
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YR LY SO QR figh ol 2| RIE Y

1.1, 2 Ul S5 Xz =4 24t

7D A M S0t &
19825 2016A7HA] 77] =Frishg LAl E}E AFOIA A FolE g A
AP BofRte & 2,898%0F, A A FojR = 19829 17olA Hid &S]
Z7k5tod 201699l 2428714 S715H%oH, 2010L4 O|FE & F&% £EE F
7Fetgltt. golAke] W A®2 20009d FHelE 37A] Aoy, A s
2016990= 46.2M17H4] ol om, 60A| o2l S HIE&o] 1990dH] =8t 2% ¢
Zoll Bls 20160 10%ell Zoto] 1A Q] A 417 o]4]o] o] Ao H]sf Eio]
A OIFOAL YZS & 5 AT FoIRY] S Aol wt ol  Wdke gl
o}, ffFES] AolA 049 HIgo] 50% oMFOR XH H w2 FAE Btk ¥
AZp-EI2E BAIE B9 7F A Zod7t 19884 olHol 3.6%%E Aol {hf 2016
Holl= 31.0%7H4 §40] 452 gRIT 4 Qltk 19884 o|Holl= Hu-zH4], A
2, ZH, B@ATA, #eA «olloy, 2016Woe FR-AH4, HieAL, FAR
«O= 1 297 WEE

oot

LD CHAb 2IRE Hlw

A Folaet A3AdE ARSI A3E SRS Uol, AE, V1A 2 AR
Aoqig, 9=EE 7IE0RE 11 WS AP, A A8 Fo7 2,018%, R+
2,0187°] A=At & Aoz tAt SRHEE o2t 22 Al 7HA 71-_; g
Askek: 1) XAFES(HA 7 mg/dL o1, o4 6 mg/dL °old), 2) 571 B
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140 mmHg °14, 3) AAFAS 25 kg/m2 o149 HAF 9 B[t of 7
1RAFAFY] FHES ToA 9 WiH tiRT T4 ATl A Z
AeotdoH, & & 7 fHE 459 AFolle E Aot gl Ao FRIEHG
(P>0.05). Y A%, B4R AS 5718 140 mmHg ol Fo4A H[&o]
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