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Background and Aim: Management of blood pressure, glycemic and lipid control as well as lifestyle factors, such
as the intake of energy and salt, is important for persons with impaired renal function. However, these risk factors
and lifestyle might not be controlled adequately because people with impaired renal function usually do not have
symptoms. Therefore, we clarified the awareness and current status of risk factors and lifestyle management in
people with impaired renal function among a general Japanese population.

Methods: Participants with impaired renal function (estimated glomerular filtration rate < 60 mL/min/1.73m?)
among a population of 2,891 men and women aged = 20 years, recruited from the National Health and Nutrition
Survey of 2010, were analyzed for this study. The proportion of those with blood pressure < 130/80 mmHg, HbAlc
< 6.9%, and LDL cholesterol < 120mg/dL, which were the target levels in the guidelines for treatment of chronic
kidney disease 2009 were calculated. The proportion of people who were non-obese, were non-smokers, and had a
nutritional intake (energy 27~39 kcal/kg, protein 0.8~1.0 g/kg for 30 = eGFR < 60 without proteinuria, 0.6~0.8
g/kg for 30 = eGFR<60 with proteinuria or eGFR < 30, salt < 6 g/day) that was recommended by the same guide-
lines were also calculated.

Results: There were 339(11.9%) participants with impaired renal function, and their mean age was 72.1 years.
The proportion of participants who were aware of their impaired renal function was 14.5% (49/339) . The propor-
tion of people with good control was 20.7 % for blood pressure, 93.2% for HbAlc, and 62.8% for LDL choles-
terol. The proportion of non-obese participants was 64.3%, while that of non-smokers was 88.1%. The proportion
of participants with good management for diet was 58.9% for energy, 11.9% for protein, and 11.8% for salt.
Conclusion: The awareness of impaired renal function was low among a general Japanese population. The man-
agement of risk factors and dietary intake was not adequate, especially, for blood pressure and salt intake. Further

educational activities for the prevention or management of impaired renal function are required.

Jpn J Nephrol 2018 ; 60 : 1011-1022.
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Table 1. Characteristics of participants, NIPPON DATA2010 baseline (1,214 men and 1,624 women)

Impaired renal function Normal renal function
(eGFR<60 mL/4/1.73 m?) (eGFR260 mL/4/A1.73me) P Value

n(%) 339(11.9) 2,499(88.1)
Men(n, %) 172(50.7) 1,042(41.7) 0.002
Age (years) 72.149.6 57.0+£16.0 <0.001
BMI (kg/m?) 23.9+3.0 23.1+3.5 <0.001
Systolic blood pressure (mmHg) 140.5+18.5 131.4+19.3 <0.001
Diastolic blood pressure (mmHg) 79.6+£11.5 79.3+11.0 0.585
HbA1c (%) 6.0+0.7 5.8+0.8 <0.001
Casual blood glucose (mg/dL) 112.3+37.9 103.3+31.7 <0.001
Total cholesterol (mg/dL) 199.4+34.8 206.4+35.6 0.001
HDL cholesterol (mg/dL) 57.6x14.9 62.7+15.8 <0.001
LDL cholesterol (mg/dL) 113.4+29.5 119.3+31.4 0.001
Triglyceride (mg/dL) 122(84~167) 109(74~162) 0.003
Non-HDL cholesterol (mg/dL) 141.8+33.7 143.7+35.9 0.343
Drinking status (n,%)

Non-drinker 189(56.1) 1,134(45.5) 0.001

Ex-drinker 8(2.4) 52(2.1)

Current drinker 140(41.5) 1,307(52.4)
Medication (n,%)

Anti-hypertensive agents 188(55.5) 592(23.7) <0.001

Insulin/glucose-lowering agents 39(11.5) 145(5.8) <0.001

Lipid-lowering agents 98(28.9) 295(11.8) <0.001

Values are mean = standard deviation for continuous variables with normal distribution and median (inter-
quartile range) for continuous variables with skewed distribution.
BMI : body mass index, HDL: high-density lipoprotein, LDL: low-density lipoprotein

Q. Have you ever been told that you have impaired renal function?

100% 1
90% 1
80%
70%
60% 1
50%
40% 1
30%
20%
10% A 22
s e
Total eGFR45-60 eGFR30-45 eGFR<30
ONo 288 250 35 3
B Yes 49 22 12 15

Fig. 1. The proportion of people who had been told that they have impaired
renal function among people with impaired renal function
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Table 2. Control of risk factors in people with impaired renal function
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Blood pressure (n=338) | Glycemic control(n=336) | Lipid control(n=339) BMI(n=339) Smoking status (n=336)
<130/80 =130/80 HbA1c HbAlc <L1D2'6 >I_1I32L0 BMI  BMI Cr‘:gﬁ_”t Current
mmblg  mmg value <6.9%  26.9% value | mg/dL r:g/dL vaFI)ue <25 =25 value | smoker Smoker  yajue
(n,%)  (n,%) (n,%) (n,%) %) (n.%) n,%) (n,%) (n.%) (n,%)
Total 70 268 313 23 213 126 218 121 296 40
(20.7)  (79.3) (93.2)  (6.8) (62.8) (37.2) (64.3) (35.7) (88.1) (11.9)
Men 24 148 0.002| 152 17 0.019| 113 59 0.268| 105 67 0.204| 137 34  <0.001
(14.0) (86.0) (89.9) (10.1) (65.7) (34.3) (61.0)  (39.0) (80.1)  (19.9)
Women| 46 120 161 6 100 67 113 54 159 6
(27.7)  (72.3) (96.4)  (3.6) (59.9) (40.1) (67.7) (32.3) (96.4)  (3.6)
45 60 214  0.265| 260 11 <0.001| 164 110 0.020| 179 95  0.420| 239 32 0911
<eGFR| (21.9) (78.1) (95.9) (4.1) (59.9) (40.1) (65.3) (34.7) (88.2) (11.8)
<60
eGFR 10 54 53 12 49 16 39 26 57 8
<45 (15.6) (84.4) (81.5) (18.5) (75.4)  (24.6) (60.0)  (40.0) (87.7) (12.3)
Have you ever been told that you have impaired renal function?
Yes 3 46 0.007| 42 6 0.097 | 30 19 0792 27 22 0.156| 41 8 0.301
(6.1)  (93.9) (87.5) (12.5) (61.2) (38.8) (65.1)  (44.9) (83.7) (16.3)
No 66 221 269 17 182 106 189 99 255 32
(23.0) (77.0) (94.1)  (5.9) (63.2) (36.8) (65.6) (34.4) (88.9) (11.1)
Values are number and percentage (%) . p value: chi-square test
Systolic blood pressure Diastolic blood pressure
<130 _ 2130 <80 __ 280
n=37 n=151 n=101 n=87
(19.7%) Z’\ (80.3%) (53.7%) ﬁ!‘ (46.3%)
| L T 1 1 1 | L L T L L
80 100 120 140 160 180 200 220 40 50 60 70 80 90 100 110

Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)

Fig. 2. Control for blood pressure in people taking antihypertensive agents (n=188)
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ThHY, MEEMZTHDIX15.0% TH-o7=, Wik, LDL

AL AT a—)VOEHERRIZZNEI93.2%, 62.8% T
Hote, FENNGE L 64.3% £ HHUL LR L7, BitEIER
M 1% 88.1% TH - 7=,
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0.6-0.8g/kg for 30SeGFR<60  ({.9%)(11.9°
. with proteinuria or eGFR<30
Protein 1
i ° o mesen |
[IBW] 70 21.1%) | 109 (32.9%)
r 39
<6 .
Salt <10g for men,
Potassium <1500mg for eGFR<30 93 @9.7%)

[ Less than recommended amount

0%

[J Equal to recommended amount

20%

40% 60% 80% 100%

B More than recommended amount

b Q. Do you have any healthy behavior in your daily life?

“I try to reduce

199 (59.2%)

salt intake.”

T

0% 20%

O Yes

40%

T

60%

80% 100%

B No

Fig. 3. Dietary status in people with impaired renal function (n=331)
a : Energy, protein, salt, and potassium
b  The proportion of people who pay attention to reducing salt intake
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P=0.322
Men 0) 105 (62.9%)
27~ 39kcal/kg N\ /
Energy (IBW] Women PAQ0T%)] 90 (54.9%)
0% 20% 40% 60% 80% 100%
12 (7.3%) P=0.612
0.8-1.0g/kg for 308eGFR<60 Men
- without proteinuria,
0.6-0.8g/kg for 30SeGFR<60
with proteinuria or éGFR<30 ' OmeT
Protein 0% 20% 40% 60% 80% 100%
P=0.170
Men B3 (19.8%)] 63 (37.7%)
1.0~1.3g/kg
[1BW] Women 9
0% 20% 40% 60% 80% 100%
P=0.361
Men
_ <6g \
Women [22 (13,
Salt 0% 20% 40% 60% 80% 100%
P=0.223
Men 71 (42.5%)
<10g for men,
—  <Sgforwomen Women |59 (36.0%)
0% 20% 40% 60% 80% 100%
P=0.011
Men |-
Potassium £2000mg for 30£eGFR<60,
<1500mg for eGFR<30
me T Women [ 37G48%)

0%

O

O Less than recommended amount

20% 40% 60% 80% 100%

Equal to recommended amount B More than recommended amount

b Q. Do you have any healthy behavior in your daily life?

“I try to reduce salt intake.”

P=0.022
Men 01 (53.2%)
Women 108 (65.5%) Fig. 4. Dietary status in people with impaired
' ' T T ' renal function (men vs women)
0% 20% 40% 60% 80% 100% 5 Energy, protein, salt, and potassium
b : The proportion of people who pay attention
0 Yes B No

to reducing salt intake
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1%, 2005 EDMEELZBH 574,024 4D 9 B, eGFR<60 mL/
ﬁ/1.73 m® OEBERE N 130 13% THo B I N T

ZIKER%OEHEEEL;( 2010 fﬁ'@'@ n, PR i;‘%t;
%ZP, BIFEARIS T Z OFIAI3BIc WS S N L1z
HThotl,

BN T IS BT 2 Y 2 7 JTF-OFBRDLIC DV TR
L Z2HER, TCKD @24 F 200939 i+ @JQIE%Q%L
BERIFF 2E#TH D, BHATITH -, Bl
&, BYE(14.0%) DI ) 3LNEQ7.7%) X b %%fjﬁ%“@%ﬁﬁ
RIGED > 72, HRA—BAERZ NS L L AT T
X, CKD #6250 b, MFEEHEILAE I ALRR
IE <130/80mmHg) % XK L T\ 2 E & 13 HIET 27%, %«
PET 47.5% EMESNTE DY, BIECHHEREIME L
CERAMEDRERE KL T, L2L, BEbic
MAEEMERRIIE»r -7, TOHEBE LT, LfTifge
AT (2002 4F vs 2010 4F) 235472 5 2 &, W5E O 4 (B
P 261 % vs 60 7%, &Mk : 62 1% vs 57.9 %) BT TH 20
Bl L, BREBETHOKERRLL L (eGFR<6O
mL/43/1.73 m* D # or eGFR <60 mL/43/1.73 m* & % \» %
FIR), & 2 wIiddidhlX (1 X vs 300 HulX) 357 2 Z &
NEZ NS, BINEERFICE T, PEEIMEE L GFR

EIFADBHED D D, MEMEAMEI1Z & B FEREC N )
B RDZEDRENTWEY, 512, CKD FIcEB»
T, @IMEADHEE TIREEREEETIEY 2 7 h5En 2 &
DS CMEINTE D, CKD BFICB 1 2 MEEEIZIE
HIZHEETH %, NIPPON DATA W DMEIZ X % &, 1980
4E, 1990 4, 2010 4E TR L 72 b 23 E T O @ MG 1
HEBE L ZMETIHETEAITH 2 & L HIC, EIMHERE
K oOMHEayre—LRKE ERLTw2Y, Lal, AiF
ZERER LD, BRI NI BT B IMEE R Tid
VW, F7o, BHEERAEICE T 2 IMEEELER#EIL 15.0%

AR, IR LQ27.8%) IcREEICH L > %
(p=0.004), L LD Z &5, BIBEHME T &I 2 M

HIZOWT, MERESIC X 2L T THL,
FIZL2EHOMENRBETHE LEZONS,

BEZIMEICEEL2 5 2 2EELRKTTH %, Nurses’
Health Study Tl&, 3,348 4D % NRIC, AEEIE &

PRAEAE
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a  Recommended amount (per day) po0.641
45<eGFR<60 [ST {919 1358 (59.2%)
27~39kcal’kg
,
Energy (IBW] eGFR<45 [10/(15.6%) 37 (57.8%)
0% 20% 40% 60% 80% 100%
24 (9.1%) P=0.299
0.8-1.0g/kg for 30<eGFR<60 455eGFR<60
without proteinuria,
™ 0.6-0.8¢/kg for 30<eGFR<60 L
with proteinuria or eGFR=<30 eGFR<45 X
. 0% 20% 40% 60% 80% 100%
Protein
P=0.680
45%eGFR<60 [ST2I3%) 85 31.8%) |[NESIEesua
1.0~13g/kg | \
- W «GFR<45 TR0 34 (757 I
0% 20% 40% 60% 80% 100%
P=0.843
45<eGFR<60
- <6g \
eGFR<45 8 (12.
0% 20% 40% 60% 80% 100%
Salt
P=0.805
45<eGFR<60 [ 104 (39.0%)
<10g for men,
—  <8gforwomen ¢GFR<45 | 26 (40.6%)
0% 20% 40% 60% 80% 100%
P=0.717
452¢eGFR<60
- £2000mg for 302eGFR=60,
Potassium  <1500mg for cGFR<30
eGFR<45

0%

O Less than recommended amount

20%

O Equal to recommended amount

40% 60% 80% 100%

B More than recommended amount

b Q. Do you have any healthy behavior in your daily life?

“I try to reduce salt intake.”

P=0.068
45<eGFR<60 154 (56.8%) [ 17@2%) |
~ Fig. 5. Dietary status in people with impaired
eGFR<45 45 (69.2%) - [ 20(30.8%) | renal function (45 = eGFR < 60 vs
. . . : : eGFR<45)
0% 20% 40% 60% 80% 100% a : Energy, protein, salt, and potassium
b : The proportion of people who pay attention
[JYes M No to reducing salt intake
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a
Recommended amount

(per day)

27~39kcal/kg
Energy [IBW]

0.8-1.0g/kg for 30eGFR<60  Yeg

__ without proteinuria,

BHAAS T 0 ) % 7 75 & VIR B

Have you ever
been told that you
have impaired renal
function?

P=0.069
Yes  [306.4%) 32 (68.1%) [ 12(255%) |
No [58(205%) 162 (57.2%) [63.025%)]
0% 20%  40%  60%  80%  100%
3 (6.5%) P=0.073

0.6-0.8g/kg for 30<eGFR<60 23 (8.2%)-
with proteinuria or eGFR<30  No
Protein 0% 20% 40% 60% 80% 100%
P=0.069
Yes  [GUZEV 2204657 S
1.0~13g/kg
—  [IBW] - 0
No 9
0% 20% 40% 60% 80% 100%
P=0.828
Yes (602
— {6g ;’
No 3301
Salt 0% 20% 40% 60% 80% 100%
P=0.032
Yes 25 (532%) 1 ¢ %) W—
<10g for men, —
— <ig forwonien No 104 36.7%) OGN
0% 20% 40% 60% 80% 100%
P=0.060
Yes 8 (17.0%)]
. < for 30<¢GFR —~
Potassium g?ggﬁi for SR ~
No | _86(304%) NGOGV

0% 20% 40% 60% 80% 100%

[ Less than recommended amount O Equal to recommended amount B More than recommended amount

b Q. Do you have any healthy behavior in your daily life?

“I try to reduce salt intake.”

Have you ever been told that you
have impaired renal function?

P=0.002

Yes

39 (79.6%) Fig. 6. Dietary status in people with impaired

renal function by awareness of impaired

No

160 (55.7%) renal function

T T . : , a: Energy, protein, salt, and potassium

0%

20% 40% 60% 80% 100% b : The proportion of people who pay

attention to reducing salt intake
[J Yes W No
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BRI N & OBh#Z R L TR D, AEBINESS LI
Y eGFRIET DY R 7 08\ 2 L #8iE L Tw 2, A
HRORERICK D &, WIREZ LT TS HII 6 #7757
73, AHEEGR 6 g/ HAME 11.8% LIERICD AL, il
LAVEAR5rTHh %, MEEHE X OVEEREET O Y A
7D 7z iz, AEEREOEHIZEETH D, A5y
EWADHELR L7 70 —FPEETHL EEL6ND,

—7, TCKD #ZHEA A F 2009 D MBS FE O KRI1EAT 9
#, FREEHERERN 6 FHTHY, MEFHX D IEE
BIRKTH DT LI E A0, T, BEBEE X
Pl HICEBREEIE R & i LA 2w (B £ 19.9% vs
30.1%, p=0.006, 2 : 7.2% vs 3.6%, p=0.102) 23, H7x 55k
BOMENLEEN S, EiEERMBEARA2OEERY) 27
HFThdEEbic, BRBEEBEDY ZAZKRTTH
H2'9, TFLF— IR 27~39 keal/kg/H D 1% 6
59, MEGE I 4 HETH ok, REEFHOLDIZH T2
F—ENEOEHPEELEZ oD, LA HERE
122\ T, CKD A7 — PHIEBEMEN DO ZIZH 18 & D7
<, HHEDL EoFIF §FEMA T, 3k, BHERA4%
HBFIC LT, BRI 2 IR L 2 7o AE IR &8
#BoOoNTEX, —JFTHELE, L3 <X=7 % Protein-
energy wasting (PEW) 72 E DB 6, —ED AL BHE
BHERTRETH L L vbilto2H 5%, L, il t
IR 72 72 ANE CEERUIEET 5 2 E BRI NTE D,
CKD A7 —3 1~2 DEFET, 13 glkg/ HZBZ 72\ T £ DY
—ODHZEENTRE 0 KT, AEEM
IR 1.3 gkg/ HYL LOFIZEBEBATE D, BEEET
BT 250 72 72 AT BHBHUS R 2 MR BT dH
%, %7, BHEEETHCEOCTH Y Y LERGEAIEEN
NOHFIFRI3ETH -7z, —MRIVIZ, CKD BHICBIT S
V7 AHIBRIEE A Y 7 AUE 2 R0 2 BE I W TR
N57D, AFEHREZBGAIITELRVLD, BRI
THDL DAY 7 L% —ERY FEBILTw3 Ewv) 2
L, EAY Y AMAEICNT 2 BFEERROERM EE X
%,

BRI T & 2 WITRIBR O A2 Z I L Db s H
FRD 145% LV ot, £, CKD AT =YDk
ST, FFIC eGFR30 ~ 60 mL/43/1.73 m> OHFET “ 5fifa ”
DEID o, BRBETIZEEIOGETT 2 2 L%
$, BHEREDMET L Cw 213 BN s 2 2 oS
DL EPREI NS, KWFEIIEERIIIZED 72 ®, eGFR
BAEDOBEDIZ S 23, BNHE ORI % Z ) - H G % bR
Eo TR EZ 65, LoL, CKD I, B

TR DD & WIEAL PRI HRETH ), EFEDIUNE
ThsrtEZ2ZONS,

BIBEARAE T & 2 I BN DR A IR Y 2 7 AT 75
EDOEPIRDLZ BT L 7 K58, A RE TR 2 0230 T
W EOEEGIZEC, BEEIEOEHERE LD -
oo L L, FHEEEIEERERE 9.8¢/H (vs TERHME
# 108 gH, p=0.146)ThH b, FEEOREEIEIZHEIC
FEL Ty, 7, BGOSR X OIS P
BRI ERERLIC LR o 72, BEICEIR 2 S
7HIZOVT Y, WA ST L 2 RS & oEE(L
FHIRPBIETH D EHFEZ5NS,

DLk, ARAFZERSHR K D, BRI T IO LTld, &l
FE, BRI, IREEFERE, FRczhZn»te632Y
AZHRFIZOWTREFEORELZPLE LT 7R —F 0
MEEEEZ NS, £, VAJHRTZAELROFITHL
Th, TRV —, LAECE, Bk OB ZMkEEL,
AT, BN, IEEREEO T2 T 5 LIdHEELH
ZA6N5,

MFE DA, PR

AR O IE, 2E 47 WGBS E A S L7
300 Hi1[X D —f s E R IC B VT, BHEREE T ED Y R 2
8 X OEEEEOE RN Z YO THO I LT E
Thd, i, KFRORKR L LT, BHEIEDOMN, T4
HbH eGFR DFEiA 1 B DA TH L I L3b T o b,
CKD 1%, eGFR60 mL/53/1.73 m*> Aiifid 2 0 IZE IR ED
BIREEEE S 3 A AL EIchb 2 D FRifie L T 2 RAE L @ X
T3, Ok, KU TIEEHEEZ K /8Nl
LCOR AR EZ 5D, F7, WNRE (BEREET
VDD R A ERAD > L EZ o s, Kif%k
B B IMEHIE IZZEEME 1 MoAaTH Y, MK
HHEEGOLHIE > TWBHREEREZ NS, X5
I, AW TR BLOfREE L L T HbAle Z flv 7o, &
FEREDME T 9 %12 EEIMB LK % 72, eGFR45 mL/
53/1.73 m* A 1 X OB R A OFETIE HbALe Z /)
B LTV 2 ATREMEDSS 5, 212, eGFR45 mL/73/1.73
m? DL R/ARTRE OB T, BB X DETLTw 2
HCEHLRIASE S DA, B HLRILASE S s & BIEERE A
TLTW2DIEHS 2 TIER L, REDMIELAEL T
LR B B,
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NIPPON DATA2010 DX — & 7 A ¥ {7 % fBHT L 72 %5
%, eGFR < 60mL/%3/1.73 m* CHTili L 72 B BEBEIK T % DR
HIF 145% L8, BHBETOY 27 KR4 EEE
OEBRM S+ Tld o te, S, Wik 2GS
BEEEZ NS,

B

NIPPON DATA2010 X— R 7 4 ViEHEMIC 1%k w2 EF L
7 REMMETES, 72, AMEICS K2 WS, JRER2 L2
S E LML A4, REEAWSEA, WE O el S48
Az, BB ek, SIBEaseE, WA R A D & O R
LEFET,

FARWEZE I, PR AT A B AL L B < (H22 — A BR 8RS [ 4
H]—H57E —017, H25 —JEEBRARS [ 4 ] —46E —022) O—BR & L TAT
bitE L7,
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