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ABSTRACT

This study was undertaken to compare the coronary risk factors (CRF) and nutrient intake,
and analyze the relationship between noncognitive chronic kidney disease (CKD) patients and
normal subjects. Adult patients with CKD aged 30-74 years were selected using data from the
2015-2019 Korea National Health and Nutrition Examination Survey (KNHANES). Using propensity
score matching (PSM), subjects with normal glomerular filtration rate (GFR) and having the same
demographic characteristics as the CKD group were selected as the control group. Compared
to the control group, the CRF level of the CKD group was poor. Untreated CKD increased the
risk of developing CRF. The index of nutritional quality (INQ) of the CKD group was lower
than the control group. Carbohydrate, fiber, protein, vitamin B1, Na, P, and Fe of the CKD
group were determined to be greater than 1. However, energy, fat, n-3, n-6, saturated fatty
acid (SFA), cholesterol, vitamin C, vitamin B2, niacin, Ca, and K were less than 1. Based on
the KDIGO clinical guidelines, the intakes of vitamin C and calcium were lower than the
recommended levels, whereas protein and sodium intakes exceeded the recommendation. Intakes
of potassium and phosphorus need to be determined by evaluating the increase or decrease
in serum concentration levels. Hence, diagnostic tests for individual serum concentrations are
necessary. Results from the current study indicate the importance for CKD patients to start
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nutritional intervention at an appropriate time which will help slow down kidney damage
and prevent future complications such as coronary artery disease (CAD).

Key words: chronic kidney disease, coronary artery disease, coronary risk factor,

dietary intake, KNHANES
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Fig. 1. Flow chart of study subjects.
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Table 1. Social demographic characteristics of Table 2. Body size of subjects
subjects Variables Control CKDY p—value

Variables Control CKD"  p-value BMI (kg/mt)

Gender 0.809 Male 2371 + 3177 2518 + 3.08 0.000
Male 319(54.2)?  317(53.5) Female 2427 + 344 2511 £ 363 0.006
Female 270(45.8)  276(46.5) Total 2397 £ 330 2515 + 3.34  0.000

Age (years) 0.996 Waist circumference (cm)

30-49 43( 7.3) 43( 7.3) Male 85.99 + 887 90.50 + 825 0.000
50-64 190(32.3) 190(32.0) Female 8297 £ 9.27 8534 + 965 0.004
65-74 356(60.4)  360(60.7) Total 84.60 = 9.17 88.10 £ 9.29  0.000

Household income 0.776 Y Chronic Kidney Disease
Low 182(30.9)  194(32.7) ? Mean + SD
Mid-low 16327.7)  165(27.8) et
Mid-high 112(19.0) 111(18.7) o s ° e o
High 13202.4)  122(20.6) Aol £t I AolS BT E Sl
Non-response 0( 0.0) 1 0.2) == 879 A5 "94°] 90.50 cm, 944°]

Education level 0.549 85.34 cmZ UER} EXujgl 7122 2alslgio
<Elementary 210(35.7)  230(38.8) 1} H)mo] 3lESds UAo] 85.99 cm, oA
Middle school 90(15.3) 74(12.5) _

High school 14204.1)  149(25.1) °1 82.97 cm= e} A4 B Sofef AolS

> College 116(19.7)  107(18.0) Ko

No response 31( 5.3) 33( 5.6) vgke v sl z|ukRZo) o5 - ojHls}
, Gpronie Kidney Dieae o A TEe] offt 72 el Losiv],
X test Ad-AA Q&4 AARRE B3} A7), A8 A
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Table 3. Comparison of health behavior between
controls and CKD" patients

Table 4. Comparison of clinical indicators between
controls and CKD" patients

Variables Control CKD p—value Variables Control CKD t—value
Drinking 0.000 SBP (mmHg)
No 280( 47.5%  351( 59.2) Male 12249 + 1586% 12650 = 17.56 -3.026""
Yes 299( 50.8)  232( 39.1) Female 12483 + 1940 126.16 + 17.84-0.829
Non-response 100 1.7 100 1.7) Total 12356 + 1760 12634 £ 17.67-2.708"
Smoking 0.794 DBP (mmHg)
No 491( 83.4)  486( 82.0) Male 7608 £ 909 7633 + 11.76 -0.299
Yes 88( 1490  95( 16.0) Fernale 7485 + 969 7417 + 1067 0.772
Non-response 10 1.7 12 2.0) Total 7551 £ 938 7533 + 1131 0.312
Physical activity 0.005 FBS (mg/dl)
No 308( 52.3)  365( 61.6) Male 10868 £ 2996 11621 + 3699 -2.819"
Yes 248( 42.1)  197( 33.2) Female 10510 £ 2348 11491 + 4598 -3.129""
Non-response 33( 560 31 5.2 Total 107.04 £ 2722 11560 = 41.39 -4.199"""
Stress recognized 0.931 TC (mg/dD
Low 462( 78.4)  460( 77.6) Male 18369 + 37.00 17756 + 4332 1.919
High 117( 19.9)  122( 20.6) Female 19320 + 3857 18831 + 4030 1.447
Non-response 10C 1.7 11C 1.8) Total 18805 = 3800 18256 = 4225 2.346
Total 589(100.0)  593(100.0) TG (mg/dl)
" Chronic Kidney Disease Male 159.45 £ 167.25 15931 £ 9294 0.014
? n(%) Female 12897 + 7081 15290 + 149.04 -2.388"
K test Total 14548 + 13286 156.33 + 122.23 ~1.461
A7eE Q9lS MTak A Table 33 2k (mg/d)
—ee == = o = Male 107.44 + 3215 10449 + 37.18 1.069
a2 TR fH8T0] 39.1%E UERY H| Female 11513 + 3564 10975 = 3641 1.745
79 2FE& 50.8%ETF WtHp<0.001). & Total 11097 + 3398 10694 + 3689 1.952
&2 20l 16.0%, Hlmzo] 14.9%= fojgr T D .
Ao} Gllch AEHE AHeS. Suo] 33.2% Male 482 + 1198 4328 + 1045 5.588***
= v Ferale 5313 + 1196 49.06 + 1353 3.718
2 YEhY v)mio] 42.1%E20 2UTHp<0.01). Total 5049 £ 1220 4597 + 1232 6340
XA AEFHA AXLL o] 20.6%, ¥l " Chronic Kidney Disease
2)
20| 19.9%2 eht K912 Aol ok Park - o0 TN
(2019)7} Lee(2018)9] oA L HlWFET} t—test

B 278 ¥ FAE0] ¥ o Yt &
ATe] At FARSHIT
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= WIARE Bt Z3H= Table 49 At gt
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H| 9] 57|19 123.56 mmHgHET #32

WHp<0.01) B5F A 52 233 AEict. 1
2t o] ot AL g3t Zol7t glolont
AL frtol F2oHAl EUTHp<0.01). o1&
ok T Blas ZZF 7551 mmHg,
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115.60 mg/dL, ¥]xe] 107.04 mg/dLZE 1
o] FoJotA &K (p<0.001), &
S 233 ARt TG 48] 182.56 mg/dL,
Hlw7o] 188.05 mg/dLEZ HluTo] =JF
(p€0.05). AR Bt TG= FH8to] B4
= 2I5He A0E YER oY B0 = &
W vl BE A 82 2380 /9
gk Zpol7h glglom, oA BHlwY] $=2]7t
3R wrel el X7 A
stgich. DL SHwd Hlwd ZHE 106.94
mg/dL, 110.97 mg/dLE FAF +5& 275191,
Frelgt AZol= Qick HDL2 + T1& 2% 4 &
A HO S 45.97 mg/dL, Bl 50.49
mg/dLE 8ol HIsl F2JeHAl =3 (p<0.001).
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= WA Azt =of vHgEs
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E2 H|WFo] 21.7%=2 EQtou, WA
W2 37.1%E o =91t o= g
wollA] BMIZ} 23 kg/mie Z3oh= tiit
2(71. 8‘7) Jled APdS =ol=
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Table 5. Comparison of chronic disease between
controls and CKD" patients

Variables Control CKD p—value
Obesity (BMD 0.000
Underweight 19C 3.2 5( 0.8)
Normal 215( 36.5  162( 27.3)
Overweight 157( 26.7)  130( 21.9)
Obese 198( 33.6)  296( 49.9)
Obesity(WC?) 0.000
Normal 379 64.6)  273( 46.0)
Abnormal 208( 35.4)  320( 54.0)
Hypertension 0.000
None 327( 55.5)  171( 28.8)
Have 262( 44.5  422( 71.2)
Diabetes 0.000
None 461( 78.3)  373( 62.9)
Have 128( 21.7)  220( 37.1)
Dyslipidemia 0.000
None 412( 69.9)  347( 58.5)
Have 177( 30.1)  246( 41.5)
Total 589(100.0)  593(100.0)
Y Chronic Kidney Disease
2) n(%)

¥ Waist Circumference

X test

°] HDLOJA VIDLZ &A7H $C=4 HDL=

ZHAAZITE B8 72AAANEE 18 D e

1ol QI&5E ofxeid A-19] Ak-go] F75}
o] HDL& %4A171%, HDLO| #A4ae ﬁédﬁﬂﬂ
3 TAYo]] GRS mjFtHLee et al. 2013). ©|3t
A AL o2 T EE el tiEAQl —*J =
sifoltt. o] A2 & A AfollA] Hmte] H]s)
TR FEwY] TGZE &3l HDLo| WA Yet
b A Hlol= 7] doltt.
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A3t AP0 IS vR= Y E(0dds Ratio,
ORE &A4oI3lth s ATl AF des
Hhgohs AR TS EASE A= Table
6k Zth TMITE S Hluol Hisf
High-SBP 4§ <1glo] 1.3544H(1.075~1.707),
High-FBS 4 9Ido] 1.433#(1.139~1.801),
High-TG %4 A&ol 1.36981(1.076~1.744),
High-LDL 4 9&o] 0.73241(0.581-0.922),
Low-HDL A ¢13o] 1.95781(1.507~2.542)
71ttt §5] E/do] o dHTt fldert o &
7¥ohe Ao& vehith J8u vhdEggya o
‘e WA AANARLY] T/ gt = A+
H’:«‘»& AAolct. ghH digilgstslo A T
332 X3l wet s ES FHEC] Grade
191 0 8%01]/\1 Grade 49] 9.8%% Z7}sla, =

o>“ FIF

718YE Grade 19 126 mmHgol|A] Grade 59|

136 mmHgZ 37k A4A7 o=

31K The Korean Society of Nephrology 2020).
Agke] AFRIRE g Tt
Aéx]_q].o] tﬂ-/\ﬂoP /\ O]‘—- _AOJEE T,__J}_"é‘_]_- 7&3‘4—_‘5
Table 72 2t} RHIFEH -2 vluo] B
S BMIZF 23 kg/mS =33 Yol 1.681Hj

theos T

(1.318-2.145), EXH]qt Qb4

(1.821~3.486),
(2.421~3.919),
(1.643~2.747), oVIAAEZ Ay

1EL Y

1:]—1]1 3 a}AR

=20

9Jgo]
910l

o] 1.650

9J3lo] 2.520Hf
3.080H]
2.1244)

A=
l(1.298~2.008) S7Hsteict. B3] W] ofym
o s} o Sk a

TolA=
ATHAE IR Eg BMI7} =ETE AETA A

L odEey o

OO0 E

Table 6. Risk of developing clinical indicators due to the prevalence of CKD"

Variables B S.E. OR 95% CI p—value
Male 0.481 0.162 1.617 (1.178~2.220) 0.003
SBP (=>120) Female 0.098 0.173 1.103 (0.786~1.549) 0.571
Total 0.303 0.118 1.354 (1.075~1.707) 0.010
Male 0.112 0.171 1.118 (0.799~1.564) 0.514
DBP (=>80) Female -0.068 0.195 0.934 (0.637~1.370) 0.728
Total 0.032 0.128 1.032 (0.803~1.328) 0.805
Male 0.369 0.160 1.447 (1.058~1.979) 0.021
FBS (=100) Female 0.356 0.172 1.428 (1.019~2.002) 0.038
Total 0.360 0.117 1.433 (1.139~1.801) 0.002
Male 0.024 0.175 1.024 (0.728~1.442) 0.890
TC (=200) Female -0.237 0.176 0.789 (0.559~1.114) 0.178
Total -0.101 0.123 0.904 (0.710~1.151) 0.411
Male 0.472 0.166 1.604 (1.159~2.219) 0.004
TG (=150) Female 0.123 0.185 1.130 (0.786~1.625) 0.509
Total 0.314 0.123 1.369 (1.076~1.744) 0.011
Male -0.228 0.160 0.796 (0.582~1.089) 0.154
LDL (>100) Female -0.416 0.175 0.660 (0.468~0.929) 0.017
Total -0.312 0.118 0.732 (0.581~0.922) 0.008
Male 0.731 0.172 2.077 (1.481~2.912) 0.000
HDL (<40) Female 0.622 0.216 1.863 (1.221~2.843) 0.004
Total 0.672 0.133 1.957 (1.507~2.542) 0.000

Y Chronic Kidney Disease
Logistic regression
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Table 7. Risk of developing chronic disease due to the prevalence of CKD"

Variables B S.E. OR 95% CI p—value
Male 0.767 0.172 2.154 (1.536~3.021) 0.000
Obesity (BMI=23) Female 0.244 0.180 1.277 (0.897~1.818) 0.175
Total 0.520 0.124 1.681 (1.318~2.145) 0.000
. Male 0.924 0.166 2.520 (1.821~3.486) 0.000
%?;fyMz o5 pagsy  Female 0.578 0.173 1.783 (1.270~2.503) 0.001
Total 0.759 0.119 2.136 (1.690~2.698) 0.000
Male 1.434 0.173 4.194 (2.987~5.888) 0.000
Hypertension Female 0.794 0.176 2.213 (1.567~3.125) 0.000
Total 1.125 0.123 3.080 (2.421~3.919) 0.000
Male 0.973 0.182 2.646 (1.853~3.777) 0.000
Diabetes Female 0.504 0.191 1.655 (1.139~2.405) 0.008
Total 0.753 0.131 2.124 (1.643~2.747) 0.000
Male 0.790 0.177 2.204 (1.559~3.116) 0.000
Dyslipidemia Female 0.219 0.174 1.245 (0.885~1.751) 0.208
Total 0.501 0.123 1.650 (1.298~2.098) 0.000
Y Chronic Kidney Disease
2 Wihist Circumference
Logistic regression
Holah W 7Rsdol el mEY] BMIS S melsh] 9iol INQS Hlmat AT Table 87}

20-25 kg/mt Afol2 HABHEE Hskal Ut
F3F EEHTE ANEA|ofakg 9 BMI9F BIA| YR
= ARAE 7HRAER, 338 X3S
=50 A A7 AH fAE H8 As 22

o 9AS =kl rtiKorea Disease Control
and Prevention Agency 2015). wehA & 719
AR R Aol gt Als vt
283 Ao AlgEh. OFA THIES RHES
Aol A=(Table 4) THIZEY 472

l

4. ATTRYRIS] YA HF Hef bl

D) A7 odd 2 o
A ¥l

A7 oA ° chFgeRh A3 A

s A

). WIT Y T vlaaE oA 3 A
A FYFA INQ7F FrofstAl Walet. AgEe] wt
@4 I ole Bl A, n-3, n-6, Z3HA]
AL EH2EHES] INQO frefet Alel7t glglom,

ofd IF ole Aoldi4, n-3, ESHAEAS
INQOI| frefet A7t I, WHdTE *wdt
o] tRFIYA AHRS vwst Park(2019)
o] A7ollME FrEete] HFFCl W A0R L
Wt APATe] ol A9l e AAISH
© AR ZFE] il Bl R o

Aog sk B Al Ayl= It
B AFofA ThdTEY eI HZEe] o
Y] INQE HlZo] 1.00, S-S 0.89= Y&}t

U Hgto] Hs| {87 9F Wt Wokth
KDIGO YA X|A(Asdeera et al. 2013)°]A

AR SES odA AFHE st dFEe
2535 keal/kg 0.2 AL Y AL T

g o W2 pEo|n. Blalto] vl FEt
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Table 8. Comparison of energy and macronutrient 2| JoF W7} 2 AL xq} H#7} BES7] o
) ) pati
INQ” between controls and CKD? patients B0l oz wotEoiet A4k n-3 @ n-69] INQ

Variables Control CKD t-value 1 ojuko g ook Wiy} vt} 3tH F %
Energy
.. ILS}X HY|AH|=E0 7 o|ufo
Male 1.04 + 0380 094 + 035  3.675 = 1At 2SS INQ7H 1 PlRke.
Female 094 + 037 085 + 032 3202 = YUeh} ZSRAK(7 % of B)i} S AHE
Total 1.00 + 0.38 0.89 + 0.34 4.866 ((300 mg)2 AT A tju) WA AHsk= A

Carbohydrate - ) _ _
Male 107 + 038 102 + 035 1695 == HEU olE fA] A Age} BE A
Female  1.06 + 044 099 + 036  2.075" = Ag/sj 9 A124 El—‘éﬂélg_ =3 o]_eromo]: s}
Male 119 + 066 108 + 054 23277  HA AF 52 Xil‘:&‘ﬁ %’51% i‘ QXA AR
Female 122 + 0.63 1.16 + 0.66 1.176* < o}siA|7ITh wEbA Aeho] o]5lke-S uhyr

. .Total 1.20 £ 0.65 111 + 0.60  2.466 Xlo] O] o UOZ0] AW u] o3

rotein
Male 134 + 066 120 + 060 2882 =g ovx] A7 a5}t
Female 1.17 £ 0.56 1.03 + 0.51 3.194*** 28U oy A A%go] Yo = 120 &
Total 127 + 062 1.12 = 057 4235 .

Fat T3z, Aoldad E Td INQE 1 oMol
Male 0.85 + 0.60 0.77 + 0.61 1.511 t}. KDIGO YA BA|AA EAlsk= 9+9
Female 0.80 £ 0.58 0.67 = 0.58 2.645** Sl PR AHES 0.55-0.6 g/kg $EROE A
Total 0.83 £ 059 073 + 0.60  2.896 .

3 ghotal Stk ol IHRIFYAAF7IEMinistry
Male 0.81 £ 0.81 0.72 + 0.69 1.607 of Health and Welfare & The Korean Nutrition
Female 0.86 £ 0.90 0.77 = 0.96 1.216

' —— ' ' Society 2015) ] 69.51-76.93% FFUol=
Total 0.84 + 0.85 074 + 0.82  1.966 Y 5) Al 69.51-76.93% a4l

=6 £ ATl fTolA] @ INQe 1.122 I
Male 0.67 £ 051 062 + 048  1.426 EHE7]. wo Aoa e} thild A 2220 o
Female  0.68 + 0.56 0.54 + 0.54  2.984""

— © =009 3lolg 2 9|9
Total 0.68 £ 0.53 0.8 + 0.51  3.136 =E= T AR,

SFA oA AH 3] 39 A5 AgE2 AR &
Male 0.73 = 0.56 0.67 £ 0.60 1.308 ARS 713IA It kg 9 mzloA] Alo]
Female  0.65 + 050 058 + 054  1.610 IO AL O QA A
Total 0.70 + 0.53 0.63 + 0.57  2.048" P oA 2O 242 A 855

Cholesterol ﬂc'l)“fl-_]"’]' 4 3l O‘I] T SRS V1SS AP B 4]
Female  0.61 + 0.61 047 = 057  2.669 e L
Total 069 + 067 059 = 070 2651 '8 ‘%‘XV} ;f:i‘-OJ A71ol FLFFAE AlRlote

Y Index of nutritional quality AL e =935}

? Chronic Kidney Disease

Y Mean + SD

"p<0.05, “p<0.01, “p<0.001 2) VIR HlEN] 9 571 AF Ale vl

t—test

AT A HlERl W 271 HHEE
v W3t Avk= Table 99 Attt v ETEY 9
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Table 9. Comparison of vitamin and mineral INQ" 2 H|wRE} HER CE A|Q)sE AA| vehy A
2) H
between controls and CKD? patients 7140] INQ7F S0l HA] Wttt o, of4 12
Variables Control CKD t—value A HlER C9) INQE Q951 Worom, Lo
Vitamin C
= 05 Zfo]7 ZHAl9] whA gy
Male 0.70 £ 0.71° 0.69 + 0.74  0.264 INQ= FelRt 2ot gl3iet. #HAle] WHd3E
Female 0.82 + 096 0.66 + 070 2.123" ojgt YEE UAISh= AFET QAA|SHA] ZR3E A
Total 075 + 0.84 068 + 0.72 1.724 o] B= 73kE Park(2019)9] AFoJAE % =i
Vitamin B; ol v o] ol 7 ARPS fo) 5] 0
Male 145 £ 0.86 1.29 + 0.63 2.724"" <1 HIEr 521 Al frefshl = Ao
Female 117 + 069 099 + 061 3257 Z YEhT. #8S AISHL ofu] 4o]la e Al
Total 132 £ 080 115 + 0.64 4.129"" ot S Sk 9lo] H|QIA] SHEL o=
Vitamin B a2 et AHHoR Mwd i QA A
Male  1.06 £ 0.60 0.94 £ 0.54 2.498 N _
Female 1.02 + 054 088 + 054 3201" = YAl WIEEE A UEE 1Y
Total 1.04 £ 0.57 091 + 0.54 3.997°" AF= Fotal gl S Z7A)7]) 3, AR oIS
Niacin ) S BEsHA| Z7HIA AA £4S op] A7l
Male 0.96 + 054 086 + 045 2417 )
Female 0.81 + 047 0.68 + 040 3.273"" (Asdeera et al. 2013), K 2,400 mg o1 UHE
Total 089 + 052 078 + 044 3.924° F A¥e A8TAES A¥S 15% 71 AR
Na . (O'Donnell et al. 2014)1 4HA YLz EF
Male 202 + 127 173 £ 1.00 3214 N o .
Female 1.46 + 1.08 1.23 + 0.90 2.7317 okl 2 AolA el HEFS INQe= 1.50
Total 176 + 122 150 + 099 4.158" oF HHFo| w2 Aoz YEht} AL wHol
Ca »Ug3t zoz Holrh
Male 079 + 052 070 + 0.44 2395 B
Female 057 + 031 052 + 037 1.664 WHIFEE It vlaleke] HiEl By, <l
Total  0.69 + 045 0.62 + 042 2.89%"" A9 INQ+= 1 ooz JF Yot &9t vid
K HEH] C, Yo, Z, ZF INQ: 1 ndto =
Male 0.93 + 043 084 + 038 2772 =
Female 076 + 039 0.0 + 0.35 2.147" ¥ W=7t 2. HIER] Brs R3Sl INQ7H
Total 086 + 042 077 + 038 3.484" 1 vekeld] ¥hsf W]t 1 opd?l Aoz Yt

P 2}ol7} 9tk KDIGO YA EA|A(2013)0014]

Male 1.69 + 0.76 1.51 + 0.66 3.097"" . -

= OI0 LE000 SPT  Amske wehl C AR HL 90 mg ol
Female 129 + 058 1.14 + 055 3.121 R HIE ik T g‘ ¢
Total 150 + 072 134 + 064 4234 gL 75 mgoldoR FTERIGYAHEFVIE

Fe (2015) oiH] E42 95% oV, o182 75% o1

Male 167 £ 098 142 + 0.74 3.652:* oz JHstnE ATstT 9t 1Y E A7

Female 156 + 1.64 125 + 072 2.925

Total  1.62 + 133 134 + 0.74 4535 A e BlER CO] YY Ui WOkt ESh
V Index of nutritional quality g HE] DE 45714 ol €3
, Chronie Kidney Disase T4 BEE ASAA B2 ABS R 0
"p<0.05, “"p<0.01, “p<0.001 24 KDIGO YAREAZ(013) M= Zdae
t—test

800-1,000 mg oo 2 Fs| HITIES A
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st Qlrh I AR ERISEAEHIE
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